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Abstract  
This study explores the attitudinal and motivational factors underlying graduate students’ 
attitudes towards team research.  Guided by the Theory of Planned Behavior, we hypothesize that 
attitude, subjective norm, and perceived behavioral control are three major determinants of 
graduate students’ intentions to conduct team research.  An instrument was developed to measure 
the influences of these factors on students’ intentions and relevant scholarly productivity.  A total 
of 281 graduate students from a large, comprehensive university in the southwest United States 
participated in the survey.  Descriptive statistics reveal that around two-thirds of graduate 
students have no co-authored manuscripts submitted for publication since they started graduate 
school.  Factor analyses validated the factor structure of the instrument, and the results of 
Structural Equation Modeling show that (a) graduate students’ attitudes towards team research 
have a positive correlation with their attitudes towards individual research; (b) attitude towards 

team research, subjective norm, and 
perceived behavioral control, along with 
students’ discipline/major areas and 
classification, account for 58% of the 
variance in the intention to conduct team 
research; and (c) subjective norm 
appears to be the most influential factor 
in the model, followed by attitude; while 
perceived behavioral control is not of 
much importance.  These findings 
provide implications for academic 
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departments and programs to promote graduate students’ team research.  Specifically, creating a 
climate for collaborative research in academic programs/disciplines/universities may work jointly 
with enhancing students’ appraisals of such collaborations.   

Keywords: graduate student, team research, scholarly productivity, the theory of planned 
behavior, attitude, subjective norm, perceived behavioral control, intention 

Introduction 
Graduate students’ scholarly productivity is critical to their future careers.  Graduate education is 
considered to “put a great emphasis on research skills and research-based decision making that is 
beyond the capabilities of most undergraduate students” (Moore, Tatum, & Sebetan 2011, p. 67); 
Posselt and Black (2012) also noted that the mission of postgraduate education is the training of 
the next generation of researchers.  Therefore, expectations are placed upon graduate students 
with regard to their scholarly productivity.  For example, many leading academic departments 
have required their graduate students to publish at least one or two research articles in scholarly 
journals as part of their graduation requirements (Lei & Chuang, 2009).  Although universities 
may have different requirements for master’s and doctoral students, Bourke and Holbrook (2013) 
indicated that their research theses are not evaluated using qualitatively different criteria, though 
doctoral students in general receive higher quality grading.  Based on a U.S. sample consisting of 
both master’s and doctoral students, Barrick, Easterly, and Rieger (2011) also found that the larg-
est portion of these graduate students indicate their career goals to be in research and develop-
ment.  A graduate student, whether pursing a master’s or doctorate degree, gets immersed in a 
research-oriented environment upon entering graduate school. 

Naturally, these research-oriented environments differ in the level of collaboration.  Collaboration 
is defined as “the coming together of diverse interests and people to achieve a common purpose 
via interactions, information sharing, and coordination of activities” (Jassawala & Sashittal, 1998, 
p. 239).  In a graduate school setting, new incoming students tend to be more technology ad-
vanced than the existing faculty, and the existing faculty and graduate student population is more 
diverse in terms of needs, expectations, backgrounds, and levels of commitment and interests.  
The acquisition of knowledge and skills is thereby an important function of collaboration, and 
graduate students may benefit from participating in team research.  As Fox (1991) described re-
search as a highly social and political process of communication, interaction, and exchange, grad-
uate students may better fulfill their ambitions through participating in team research.  With the 
involvement of graduate students, research teams are beneficial in terms of research output as 
well as students’ personal developments.  An example was given by Hilvers (2012) about the re-
search teams at the Loyola University’s Centre for Urban Research and Learning, which had 
completed 150 research projects since 1996.  Most of these teams included community partners, 
faculty, graduate and undergraduate students, and staff.  Graduate students were the ones who 
served as engines of these teams and faculty and community partners were there only when need-
ed.  Graduate students processed daily work, mentored undergraduate team members, contacted 
professors and community partners as needed, and worked closely with the staff of the Centre.  
Considering the cost of having professors and community partners do all research work and how 
little time they had, the Centre encouraged all parties to engage graduate students in research.  
Team research experiences provided a great opportunity for graduate students to learn by prac-
tice.  Such practices are described by Hilvers (2012) as “throwing graduate students into the ‘deep 
end’ of research as a way of teaching them to swim” (p. 22). 

Every discipline has its own context and approach to graduate student preparation (Becher, 1984; 
B. R. Clark, 1987).  Particularly, each program has its specific way of conducting research, keep-
ing balance between teaching and research, and the level of collaboration among scholars.  While 
a professor of history or English tends to conduct research alone, a professor of medicine or engi-
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neering is more likely to work with a group of colleagues or graduate students (Austin, 2002).  
Further, some graduate programs and students themselves build their graduate curricula based on 
societal expectations.  For instance, while a doctoral student of chemistry will likely have a better 
chance to get a job if he or she has laboratory experiences of team research, a doctoral student of 
education will likely be more marketable if he or she has experience in teaching college level 
classes as well as first-author publications.  Hence, research on collaborative research must take 
into account the disciplinary effects for addressing their focal questions. 

Theoretical Framework 
Our review of the literature revealed several issues in the field of team/collaborative research.  
First of all, the data of many studies were derived from personal reflections (e.g., Blumer, Green, 
& Palmanteer, 2007; Bryan, Negretti, Christensen, & Stokes, 2002; Lee & Mitchell, 2011), thus 
being qualitative in nature.  We consider quantitative investigations to be necessary to supplement 
the existing knowledge body.  Next, the early studies have mostly focused on the scholarly 
productivity of university faculty (e.g., Blackburn, Behymer, & Hall, 1978; Bland & Ruffin, 
1992; Bland & Schmitz, 1986), and there are few investigations focusing on graduate students as 
a particular population.  Even though the past two decades have witnessed the emergence of re-
search on the collaborative research among undergraduate and graduate students, the bulk of the 
research attempts to identify team or environmental characteristics for productive, successful re-
search teams.  These characteristics include team organization and operation (e.g., Hulse-Killacky 
& Robison, 2005; Lee & Mitchell, 2011; Li, Zhu, & Wang, 2010; Turner, 2006; Waldron, Shat-
tuck, Zimbrick, Finter, & Edwards, 2007), member characteristics (e.g., Blumer et al., 2007; Wan 
Mohamed, Omar, Ahmad, & Juned, 2012), and process of bonding (e.g., Bryan et al., 2002).  Ar-
guably, these studies all assume the active roles of graduate students in team research while leav-
ing out the graduate population who hover, still debating over the costs and benefits of team re-
search.  Hence, there appears to be a gap in research with regard to graduate students’ decisions 
on whether or not to participate in research teams, specifically, whether they perceive team re-
search as positive and beneficial experience in their academic lives. 

While several theoretical perspectives are available for the present study, Bandura’s (1977, 1986) 
social cognitive theory provides a most pertinent basis for our investigations.  Based on our litera-
ture review, an individual researcher is influenced by both environmental and personal character-
istics (Blackburn et al., 1978; Bland & Ruffin, 1992; Cameron & Blackburn, 1981).  For exam-
ple, Bland and Ruffin (1992) identified several characteristics of a productive research team such 
as distinctive culture, positive group climate, and concentration on recruitment and selection; in 
the meantime, a team member should also possess personal characteristics such as personal moti-
vation, research training, early scholarly habits, socialization to academic values, network of pro-
ductive colleagues, and resources (Bland & Schmitz, 1986; S. M. Clark & Corcoran, 1985).  As 
such, the interplay between the environmental and personal factors is critical in understanding 
researchers’ development through collaborative research.  The social cognitive theory depicts 
people as self-organizing and proactive rather than merely reactive to social environmental or 
inner forces (Zimmerman & Schunk, 2003).  In addition to personal and environmental determi-
nants, behaviors are also included in Bandura’s (1977) triadic reciprocal causation model.  As 
Bandura (1986) stated, “what people think, believe, and feel affects how they behave” (p. 25).  
Taken into the current context, graduate students’ attitudes towards team research may affect how 
they organize personal and environmental resources to perform research activities.  Graduate stu-
dents’ attitudes, appraisals, and other motivational factors are therefore worth researchers’ atten-
tion. 

Guided by the theory of planned behavior (TPB; Ajzen, 1988, 1991), the present study aimed to 
examine the attitudinal and motivational factors underlying graduate students’ perception of team 
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research and to explore how these factors may predict their decisions and behaviors.  Closely re-
lated the social cognitive framework, the theory of planned behavior (TPB) was derived from the 
expectancy-value theory (Ajzen & Fishbein, 1980; Atkinson, 1964), which was designed to ac-
count for the incentive motivation people use to guide their actions for acquiring corresponding 
outcomes of their behaviors.  Essentially, the expectancy-value theory postulates that the strength 
of motivation is governed jointly by the expectation that particular actions will produce specified 
outcomes, and the perceived value of those outcomes (Bandura, 1997).  The TPB took one step 
beyond the expectancy-value theory by adding a new component: perceived behavioral control.  
According to Ajzen (1991), the view of perceived behavioral control is most compatible with 
Bandura’s (1977, 1982) concept of perceived self-efficacy.  Self-efficacy is a key component in 
Bandura’s (1997) social cognitive theory, which refers to beliefs in one’s capabilities to organize 
and execute the courses of action required to produce given attainments.  As Ajzen (1991) stated, 
the expectancy-value theory formulations were found to be only partly successful for predicting 
behaviors, and adding perceived behavioral control into the model helps predict behaviors with 
much higher accuracy. 

Intention is a central factor in the TPB, which can be construed as the indication of how much 
effort individuals are planning to exert in order to perform the behavior (Ajzen, 1991).  The high-
er the intention, the better chances of the behavior being performed are.  In other words, intention 
is the immediate antecedent of the behavior.  In the TPB, the three determinants of intention are 
named attitude towards the behavior, subjective norm, and perceived behavioral control (Ajzen, 
1988, 1991).  Attitude towards the behavior refers to an individual’s evaluation or appraisal of the 
behavior; subjective norm refers to the perceived social pressure to perform or not to perform the 
behavior; and perceived behavioral control refers to the perceived level of difficulty of perform-
ing the behavior. 

To date, the TPB has been widely used in social psychology to associate the way a person thinks 
with the resulting behaviors.  Armitage and Conner (2001) meta-analyzed 185 TPB studies and 
found that the TPB accounted for 27% of the variance in behavior and 39% of the variance in 
intention.  Similarly, Cooke and Sheeran (2004) meta-analyzed 44 TPB studies and reported that 
attitude, subjective norm, and perceived behavioral control accounted for 39 to 42% of the vari-
ance in intention, while intention and perceived behavioral control predicted between 28 to 34% 
of the variance in behavior.  In the area of team/collaborative research, Li et al. (2010) adopted 
the TPB to explore the influencing factors of the intention to share tacit knowledge in the univer-
sity research team.  Their findings, however, are primarily concerned about one specific aspect of 
team research (i.e., share of tacit knowledge), thus bearing little relevance to the present study. 

The present study was conducted to address to the following research questions: 

1. What is the relationship between graduate students’ attitudes towards individual research 
and their attitudes towards team research? 

2. Does the theory of planned behavior (TPB) provide a viable formulation to account for 
graduate students’ intentions and behaviors to produce research? 

3. How do the predictors of the TPB (i.e., attitude, subjective norm, and perceived behav-
ioral control) relate with each other and contribute to the outcome variables (i.e., intention and 
behaviors)? 

We hypothesized, based on the literature, that (a) attitude towards individual research negatively 
correlates with attitude towards team research, (b) the TPB provides a viable model to account for 
graduate students’ intention to produce research through teamwork, and (c) attitude towards team 
research, subjective norm, and perceived behavioral control are three indispensable determinants 
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of intention, and further, intention and perceived behavioral control significantly predict behav-
iors (Ajzen, 1991). 

Method 

Participants 
A total of 281 participants from a large, comprehensive south-western university in the United 
States responded to our survey.  The participants were gathered through either email notice or 
face-to-face recruitment to form a convenience sample.  A large proportion (37.7%, n = 106) of 
our sample reported being international students and 34.2% (n = 96) reported that they spoke 
English as a non-primary language.  Among the participants, 50.2% (n = 141) reported being 
master’s students, 47.0% (n = 132) being doctoral students, 0.8% (n = 2) being “Others”, and 
2.1% (n = 6) with classification data missing.  The average age was 30.2 years old (SD = 10.2).  
Approximately 52.7% (n = 148) of the participants were male, 44.8% (n = 126) were female, and 
2.5% (n = 7) with gender information missing.  In terms of ethnicity, 50.2% (n = 141) reported 
being White, followed by 25.3% (n = 71) Asian, 9.3% (n = 26) Hispanic, 5.3% (n = 15) African 
American, 6.0% (n = 17) “Others,” and 3.9% (n = 11) with ethnicity information missing.  Partic-
ipants came from primarily two disciplines: engineering (41.6%, n = 117) and education (38.8%, 
n = 109).  Other disciplines represented in this study were human sciences (5.3%), architecture 
(3.9%), agricultural sciences (2.1%), arts and sciences (1.4%), visual and performing arts (1.1%), 
and business administration (0.7%).  Approximately 5.0% (n = 14) of the participants did not 
have or endorse a major area. 

Measures 
A survey questionnaire was developed to collect academic/demographic information and 
measures of the TPB.  The first section included questions regarding degree being pursued, major 
field, age, gender, ethnicity, international student status, and English proficiency.  The second 
section included the TPB items designed to evaluate individuals’ attitudes towards individual re-
search, attitudes towards team research, subjective norms, perceived behavioral control, and in-
tentions to produce research through teamwork.  Finally, Behavior was indexed by the number of 
co-authored manuscripts the participant had submitted since he started graduate school. 

The TPB items were developed based on Fishbein and Ajzen’s (2010) suggestions on the con-
struction of a TPB questionnaire.  The behavior of interest was identified as publishing perfor-
mance, specifically, the engagement in literature review, data collection, and manuscript prepara-
tion.  Next, about 10 items were created for each TPB factor, and a content expert was recruited 
to assess the face validity and provide suggestions on wording changes.  Finally, the items were 
piloted and a number of them were dropped because of limited relevance.  As a result, 45 TPB 
items were retained.  Participants were asked to rate each item on a 7-point bipolar adjective scale 
(e.g., 1-strongly disagree to 7-strongly agree, 1-worthless to 7-valuable, 1-very unimportant to 7-
very important). 

Procedure 
The data for this study were collected using both an online survey platform (SelectSurvey.NET) 
and scannable paper and pencil forms with identical question items.  To balance the proportions 
of social science and applied science students, the target population mainly involved graduate 
students majoring in education or engineering.  An email invitation with the link to the online 
survey was sent to graduate students, and questionnaires were also handed to graduate students in 
a face-to-face classroom setting.  Participation in this study was completely anonymous and vol-
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untary.  Approximately 49.8% (n = 140) of the participants responded to the online survey and 
50.2% (n = 141) filled out our paper and pencil forms. 

Results 

Descriptive Statistics 
All 281 participants reported having submitted a mean of 1.05 co-authored manuscripts for publi-
cation since they started graduate school (SD = 5.21).  In terms of breakdown according to demo-
graphic background, males reported a mean of 0.82 (SD = 1.66) while females reported a mean of 
1.39 (SD = 7.67); domestic students reported a mean of 1.14 (SD = 6.57) while international stu-
dents reported a mean of 0.99 (SD = 1.78); master’s students’ reported a mean of 0.49 (SD = 
1.40) while doctoral students reported a mean of 1.76 (SD = 7.55).  Nonetheless, these results 
must be interpreted with caution because the data were positively skewed at p < .01 (Field, 2009) 
with only a few participants (n = 12, 4.3%) having over five co-authored submissions, as well as 
a majority of participants (n = 180, 64.1%) having no submission at all.  A less biased statistic 
was thus the median, which was 0 among all participants. 

Factor Analysis 
Prior to factor analysis, the data were screened for multicollinearity and multivariate outliers in 
SPSS v19.  Bivariate correlation coefficients were computed among the 45 TPB items and there 
was no evidence of multicollinearity (r > .80).  Cook’s distances were then computed and there 
were no significant multivariate outliers (Cook’s distance > 1) (Cook & Weisberg, 1982). 

Exploratory factor analysis (EFA) is typically used earlier in the process of instrument develop-
ment to determine the appropriate number of common factors (Brown, 2006).  A principal axis 
factoring analysis (EFA) with promax rotation was conducted on the 45 items.  Promax rotation 
allows for factors to be correlated (Field, 2009), and the assumption was made that the factors in 
the TPB model were related.  To determine the number of factors, we examined both the eigen-
values (Kaiser, 1960) and the scree plot for points of inflection (Field, 2009).  The initial analysis 
yielded 11 factors with eigenvalues greater than 1.  However, consistent with what was indicated 
by the inflection point, only six factors had eigenvalues greater than 1 after rotation.  Using Gor-
such’s (1997) criteria to count only the number of factors with three or more salient loadings (i.e., 
|λ| > .40), we dropped the sixth factor with one salient factor loading.  In addition, we dropped 
items that had salient loadings on more than one factor.  A 5-factor simple structure was achieved 
as a result.  The Kaiser-Meyer-Olkin measure verified the sampling adequacy for the analysis, 
KMO = .80, which is between “good” and “great” according to Hutcheson and Sofroniou’s 
(1999) criteria.  All five factors in combination explained 51.30% of the variance.  Table 1 shows 
the factor loadings after rotation and the internal consistency reliabilities (Cronbach’s α) of each 
factor.  Except for Attitude towards Individual Research (α = .90), the other four factors were in 
line with the theory of planned behavior (TPB): Attitude towards Team Research (α = .89), Sub-
jective Norm (α = .77), Perceived Behavioral Control (α = .76), and Intention to Produce Re-
search through Teamwork (α = .82).  In addition, Table 1 also presents the descriptive statistics 
which illustrate the shape of the distribution of each factor.  All five factors appear to be negative-
ly skewed, meaning that respondents tend to endorse the higher-order options of the items; but 
only the skewness of Attitude towards Team Research and Subjective Norm is statistically signif-
icant (Field, 2009).  Nevertheless, the two factors still demonstrated sufficient disparity in their 
distributions as revealed by the histograms and boxplots.  This solution used 32 (71%) of the 
original 45 items.  
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A confirmatory factor analysis (CFA) was then conducted based on the five-factor EFA solution 
with 32 items using Mplus v7 (Muthén & Muthén, 2012).  According to Brown (2006), CFA is 
used in later phases of instrument development after the underlying structure has been established 
on prior empirical (EFA) grounds.  The acceptable model fit for CFA was defined by Hu and 
Bentler’s (1999) combinational rules: (a) Comparative Fit Index (CFI) or Tucker-Lewis Index 
(TLI) > 0.95 and Standardized Root Mean Square Residual (SRMR) < .09, or (b) Root Mean 
Square Error of Approximation (RMSEA) < .05 and SRMR < .06.  Because Mplus provides 
Weighted Root Mean Square Residual (WRMR) instead of SRMR when the robust weighted 
least squares estimator (WLSMV) is activated, the cutoff value of WRMR < 1.0 (Yu, 2002) was 
also consulted.  The initial CFA model did not indicate a good fit to the data, χ2(424) = 1220.52, p 
< .0001, CFI = .780, TLI = .759, RMSEA = .085, 90% CI [.080, .091].  We consulted modifica-
tion indices (MIs) (Sörbom, 1989) and identified the main source of poor-fitting to be corrected 
errors (Brown, 2006).  For example, the correlated errors between Items AT1 and AT2 (see Table 
1) produced the largest Δχ2= 48.97, and the correlated errors between Items AT1 and AT3 pro-
duced the second largest Δχ2 = 37.77.  Given the very similar wording of these items, we deleted 
items with lower factor loadings to minimize the influence of correlated errors without impairing 
much of the measurement validity.  As a result, Items AI1, AI4, AI5, AI6, AT1, AT2, AT9, S3, 
S4, C4, I1, I3, and I4 (see Table 1) were removed, resulting in an acceptable measurement model: 
χ2(125) = 186.49, p = .0003, CFI = .957, TLI = .947, RMSEA = .044, 90% CI [.030, .056], 
SRMR = .053.  This final measurement model retained 18 (40%) of the original 45 items.  Using 
Gorsuch’s (1983) criteria for validity coefficients (≥ .80), factor determinacy scores indicate that 
all four factors are well measured: Attitude towards Individual Research (three items) = .99, Atti-
tude towards Team Research (six items) = .94, Subjective Norm (three items) = .85, Perceived 
Behavioral Control (four items) = .89, and Intention (two items) = .92. 

Correlations 
Zero-order correlations were computed among the five factors based on the 18-item measurement 
model.  As shown in Table 2, graduate students’ attitudes towards individual research positively 
correlated with both their attitudes towards team research (r = .17, p =.02) and their intentions to 
produce research (r = .23, p < .01).  Their attitudes towards team research, as expected, also posi-
tively correlated with other TPB factors: Subjective Norm (r = .38, p < .001), Perceived Behav-
ioral Control (r = .54, p < .001), and Intention (r = .29, p < .001).  However, Perceived Behavior-
al Control only significantly correlated with Attitude towards Team Research (r = .54, p < .001), 
but not with other factors. 

Table 2. Zero-order Correlations among Five Factors in the Measurement Model 
  1 2 3 4 5 

1. Attitude towards Individual Research --     

2. Attitude towards Team Research   .17* --    

3. Subjective Norm -.13 .38*** --   

4. Perceived Behavioral Control -.13 .54***   .13 --  

5. Intention    .23** .29***  .41*** .03 -- 
*p < .05. **p < .01. ***p < .001. 

The TPB Model 
Our last step was to fit the TPB model (Ajzen, 1991) to the data using structural equation model-
ing (SEM) in Mplus v7 (Muthén & Muthén, 2012).  Because Attitude towards Individual Re-
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search only bears relevance to individual research but not team research, we excluded it while 
retained the other four factors in the model, with both Intention and Behavior (i.e., number of co-
authored manuscripts) being the outcome factors.  Due to a lack of variance and the severe skew-
ness of Behavior, we recoded Behavior into a dichotomous variable where 0 indicates no co-
authored manuscripts at all, and 1 indicates having at least one co-authored submission.  As such, 
the regression to Behavior is modeled as a probit regression.  In addition, two covariates were 
also included in the model: classification and discipline.  To account for the disparity between 
master’s and doctoral students with regard to their research intensity, classification was dummy 
coded as master’s = 0 and doctoral = 1, whereas discipline was coded as education = -1, engineer-
ing = 1, others = 0 in order to contrast education and engineering for the disciplinary effects. 

 
Figure 1. Final TPB model with estimated regression coefficients. 

Note. Dashed lines denote hypothesized relations that are non-significant (“ns”). 
*p < .05. **p < .01. ***p < .001. 

Figure 1 presents the final model with regression parameters.  This final model fit the data well: 
χ2(126) = 187.73, p = .0003, CFI = 0.91, RMSEA = .042, 90% CI [.029, .054], WRMR = 0.81.  
The correlations of the two covariates with the TPB factors are worth noting: discipline only sig-
nificantly correlated with Subjective Norm (r = .32, p < .001), but not other factors, while classi-
fication only correlated with Attitude toward Team Research (r = .13, p = .03).  In other words, 
graduate students of engineering majors rated Subjective Norm items significantly higher than 
students of education majors, but the two disciplines do not differ significantly in Attitude or Per-
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ceived Behavioral Control.  On the other hand, doctoral students tend to have more positive atti-
tudes than master’s students towards team research, but master’s and doctoral students do not dif-
fer in Subjective Norm and Perceived Behavioral Control.  In addition, classification (β = .41, p < 
.001) appears to have a significant impact on Intention, while discipline (β = .14, p = .14) does 
not.  Finally, the model explains 49% of the variance in Intention (p < .001) and 29% of the vari-
ance in Behavior (p = .001).  While Intention is shown to be a significant predictor of Behavior (β 
= .51, p < .001), Perceived Behavioral Control is not (β = .18, p = .07). 

Discussion 
Our quantitative investigations of graduate students’ attitudes towards team research yield mean-
ingful results that are worth discussing.  First and foremost, the descriptive statistics do not indi-
cate high scholarly productivity among graduate students in terms of collaborative research.  Par-
ticularly, the data are severely skewed with around two-thirds of students having no co-authored 
manuscripts during their graduate study.  Considering the general turnaround for publishing an 
academic article, a median of 0 manuscript suggests that a large proportion of graduate students 
may not have any co-authored publication by the time they graduate.  Such low scholarly produc-
tivity is barely investigated in the literature, but research on graduate students’ development may 
shed some light on it.  Whitley, Oddi, and Terrell (1998) found that factors that influence publica-
tion efforts of graduate students include academic requirements, faculty involvement and support, 
and the ability to self-select the research topic.  Other findings echoed Whitley et al. (1998) that 
graduate students’ scholarly productivity may be explained by both program- and personal-level 
characteristics.  For example, Cuthbert and Spark’s (2008) Australia-based observation indicates 
that that there is a lack of graduate publication programs, which is partly due to “a lack of clarity 
in universities about what the outcomes of graduate research education should be” (p. 78); while 
an early study by Hogan (1986) indicated that both the quality of entering students and the faculty 
publishing performance are positively correlated with students’ publishing performance.  Evans 
(2009) noted that developing a research culture and developing researchers are two inter-related 
components of developing institutional research capacity.  Because this interrelation may be in-
terpreted statistically that individual researchers are nested within their academic institutions, fu-
ture studies may consider using multilevel models to account for graduate students’ scholarly 
output. 

With respect to the theory of planned behavior (TPB), the findings of structural equation model-
ing partly support our hypotheses.  First, in contrast to our hypothesis, graduate students’ attitudes 
towards individual research and team research have a direct, rather than inverse, relationship.  
This indicates that graduate students may appreciate the values of individual research and team 
research simultaneously, and that they will not likely shy away from research teams in favor of 
conducting research individually.  In fact, the zero-order correlation between Attitude toward In-
dividual Research and Intention is also significantly positive, indicating that graduate students are 
more likely to join research teams when they have positive appraisals of individual research.  
Second, the final TPB model accounts for 49% of the variance in Intention, which appears to be 
of a higher predictive accuracy than what has been reported (39-42%);(see Armitage & Conner, 
2001; Cooke & Sheeran, 2004).  However, we must note the significant contributions of the co-
variates, given that removing these covariates would have reduced the R2 to 26%.  These findings 
highlight the disparity between master’s and doctoral students in terms of their research intensity, 
as well as a disciplinary effect in determining graduate students’ research intentions.  Master’s 
students, while perceiving similar levels of pressure to do team research as their doctoral counter-
parts, demonstrate significantly lower intentions to do so.  In terms of the disciplinary effect, we 
found it to be evident only in Subjective Norm.  This finding is not surprising given that each dis-
cipline may have its unique norms in conducting research.  As compared with students of educa-
tion, engineering students appear to perceive higher social pressure to join research teams, proba-



Graduate Students’ Attitudes towards Team Research 

12 

bly due to that they are more used to the scene of large-scale collaborative research (Austin, 
2002).  On the other hand, students’ appraisals and intentions about team research do not seem to 
differ according to their disciplines.  Third, the role of Perceived Behavioral Control in the model 
is well worth some discussion: while Perceived Behavioral Control positively correlates with At-
titude towards Team Research in the model (r = .53, p < .001), none of its relationships with Sub-
jective norm, Intention, or Behavior is significant.  In other words, graduate students who have 
positive evaluations about team research will also perceive it easier to do research with teams 
(i.e., they will be more confident in their capabilities of conducting team research); however, 
those who perceive higher levels of social pressure to join research teams (e.g., “In my field, peo-
ple usually conduct research in teams”) will not likely be more confident about their capabilities 
to collaborate with others on research.  Fourth, attitude and perceived social pressure do not ap-
pear to be equally substantial in predicting Intention.  This seems to that students’ decisions on 
how they conduct research are mainly influenced by the norms in their academic programs, rather 
than their appraisals of collaborative research or the evaluations of their own capabilities.  Alt-
hough Ajzen (1991) argued that adding Perceived Behavioral Control enhances predictive accu-
racy of the TPB, this does not seem to be the case with team research. 

We provide two alternative explanations for the inverse relationship of Perceived Behavioral 
Control and Intention (β = -.14, p = .26).  First, there may be a suppression effect (Cohen, Cohen, 
West, & Aiken, 2003) which strengthens the relationship between Perceived Behavioral Control 
and Intention.  We need to note that such a strengthened association is statistically noticeable yet 
conceptually meaningless (Feng & Wilson, 2007).  The second explanation is of a conceptual 
perspective: low levels of confidence in conducting team research (low Perceived Behavioral 
Control) may also indicate lack of confidence in general research activities.  Many coping models 
indicate that individuals’ perception of stressful situations may influence their coping responses 
(e.g., support seeking, avoidance; Olff, Langeland, & Gersons, 2005; Renner, Spivak, Kwon, & 
Schwarzer, 2007; Yeh, Arora, & Wu, 2006).  Hence, it may be that graduate students with lower 
levels of confidence are more likely to find ways such as joining research teams to compensate 
for their weaknesses.  This may also explain why Perceived Behavioral Control is of little contri-
bution in the final TPB model. 

Conclusion 
Our findings provide implications for graduate programs that are determined to promote graduate 
students’ research.  Previous studies have demonstrated the benefits of collaborative research 
(Hilvers, 2012; Ordóñez-Matamoros, Cozzens, & Garcia, 2010), and graduate programs may 
work hard to encourage team research.  The TPB postulates that, in addition to acknowledging 
the value of a certain task and expecting positive outcomes of it, one also needs to be confident in 
his capabilities to successfully perform the task.  This does not hold in our analysis because grad-
uate students’ intentions to join research teams are not affected by their levels of confidence.  
This may be good news to program chairs or other decision-makers that perceived difficulties or 
struggles (e.g., authorship issues, conflicts of ideas) will not likely thwart students’ intentions to 
join research teams.  Rather, it is of much importance to create a climate of collaborative research 
as well as to enhance graduate students’ appraisals of such collaborations.  In fact, these two may 
have a reciprocal relationship given their moderate positive correlation.  When more research 
teams are built in the department, particularly when the teams start to produce research, graduate 
students will likely show higher intentions to join the teams despite that they may not be motivat-
ed to start a research project individually.  Faculty members need to supervise the teams to bring 
expertise to novice researchers, and the presence of faculty members also contributes to depart-
mental climate for collaboration (Hilvers, 2012).  In order to promote team research among grad-
uate students, it may be particularly helpful to build research team exemplars with effective facul-
ty support. 
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Several limitations must be noted about this study.  First, the TPB instrument has not been used in 
previous studies, which naturally leads to concerns of its external validity.  The internal con-
sistency reliabilities of some factors are barely acceptable, which has possibly impaired the pre-
dictive accuracy of the model.  The instrument needs further revisions before being utilized for 
future studies.  The score distributions tend to be negatively skewed for most items, indicating 
that the item thresholds may be too low.  We consider a Rasch model (de Ayala, 2009) particular-
ly helpful in identifying this potential issue.  Second, given the breakdown of disciplines (primari-
ly education and engineering), our sample may be homogeneous in terms of how they define and 
conduct research.  Although early studies in a particular area may benefit from a homogenous 
sample for better control of confounding variables, the generalizability of our findings may be 
limited.  Future studies need to include other disciplines such as history, English, and other 
STEM disciplines which may largely expand our understandings of graduate students’ team re-
search.  Finally, number of co-authored manuscripts may not be the most accurate measure of 
behaviors when behavior is defined as the manifest, observable response in a given situation in 
Ajzen’s (1991) model.  Because the present study is not longitudinal by nature, we were unable to 
capture changes in behaviors after we measure participants’ intentions, nor could we conduct a 
qualitative follow-up study to further explore the mechanisms underlying our findings.  We col-
lected exiting numbers of publications based on Ajzen’s (1991) suggestion that single behavioral 
observations can be aggregated across times to produce a more broadly representative measure, 
though a follow-up study to measure their publications in next few years is desirable.  Future 
studies may consider longitudinal designs to overcome this limitation.  Furthermore, number of 
co-authored submissions, though being a relatively objective measure, does not capture other in-
dicators of publishing performance such as workload, individual contribution, order of author-
ship, or quality of the publication.  Some of these indicators may be quantified while others may 
not be, mixed-methods approaches may also be appropriate for future investigations in this area.  
Specifically, an explanatory sequential mixed-methods design where quantitative data collection 
and analysis is followed by qualitative inquiries and interpretations (Creswell & Plano-Clark, 
2011) may be particularly meaningful for explaining the theoretical questions reflected in the cur-
rent study. 
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Abstract  
What predicts academic success during graduate school? What are the experiences of graduate 
students in terms of happiness, stress level, relationships in the program, and feelings of autono-
my/competence? Responses from 3,311 graduate students from all psychological disciplines in 
the US and Canada were collected to answer questions involving (1) the relationship between 
student-level variables and department/school rankings (US News & World Report, Carnegie 
Foundation, National Research Council), (2) the determinants of important student-level variables 
such as number of publications, posters, and life satisfaction, and (3) examining the variables 
year-by-year in the program to explain changes over time at different points in the graduate ca-
reer. Results reveal the degree to which certain aspects of higher ranked departments/schools im-
pact student achievements such as number of publications and teaching experience. The results 
also reveal a unique year-by-year progression including a consistent decrease of happiness for 
every year in graduate school. While the findings were collected in psychology, the answers to 
these questions may resonate with graduate students across disciplines that are experiencing simi-
lar forces that characterize the graduate school experience. The results can also inform current 
conversations about the direction of higher education and the value of the graduate school experi-
ence. 

Keywords: department rankings, students, publications, happiness, life satisfaction 

Introduction 
What predicts academic success during graduate school? How does the average student evaluate 

his or her graduate school experience? 
The current research started while the 
authors were in graduate school study-
ing social psychology and wondered 
about the relative experiences of other 
graduate students. Through conducting a 
national survey of psychology graduate 
students, we sought to quantify aspects 
of the graduate school experience. We 
hoped to understand what predicted pro-
fessional success as well as what pre-
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dicted the subjective experience of life in graduate school as students navigate the program year-
by-year. 

To address these two main focuses (objective academic benchmarks and subjective experience of 
graduate school), the current paper reports on a survey of 3,311 graduate students from all psy-
chological disciplines that addresses different aspects of individual accomplishments and experi-
ences while in graduate school at each year in the graduate program. To fully understand the in-
fluences of these variables, we integrated our survey with the newly released preeminent assess-
ment of department-level rankings from the National Research Council (Assessment of Research 
Doctoral Programs, n.d.) as well as school-level rankings systems from the Carnegie Classifica-
tion of Institutions of Higher Education (Carnegie 2005 Edition, n.d.) and the U.S. News and 
World Report rankings (US News & World Report, 2012). Through integrating all three levels 
(i.e., student-level variables from our national survey, department-level rankings compiled from 
faculty variables, and school-level rankings), it is possible to examine previously unaddressed 
associations and predictors of each level. For example, what is the relationship between individu-
al achievements like publications/posters and psychological needs [autonomy, relationships, 
competency] (Deci & Ryan, 2000)? Is graduate school meeting the psychological needs of stu-
dents at different years in the program? What predicts happiness or competence in graduate 
school? Are students at more prestigious departments or colleges happier and more productive?  

More precisely, the current research addresses our two main focuses (objective accomplishments 
and subjective experiences) by investigating (1) how department/school rankings are associated 
with these student variables, (2) what predicts these student variables, and (3) examining the stu-
dent variables year-by-year in the program to explain changes over time and allow the reader to 
identify comparative benchmarks at different points in the graduate career. There are many poten-
tial consumers of these results. First, the answers presented will hopefully help other graduate 
students understand the factors that broadly affect graduate students achievements and experienc-
es. Second, the data is valuable to institutional and national policy makers in formulating and ad-
ministering policy for graduate education. Finally, the data allows departments and schools to 
quantify the effect of rankings, which are a focus of many institutions, in terms of objective stu-
dent accomplishments and subjective student experiences while in graduate school.   

Method  

Participants 
Participants were 4,162 graduate students (3,311 PhD and 851 MA) in psychology programs in 
the United States and Canada. The current research focuses on the 3,311 PhD students because 
the newly released department-level ranking system is restricted to assessment of doctoral pro-
grams. The majority of participants were younger than 30 years old (M = 28.42, Mdn = 27.00, SD 
= 5.41) and female (910 males and 2,387 females). Data was collected between May-June 2007 at 
the same time that the National Research Council (NRC) department-level ranking system was 
compiled, and after years of processing the data the NRC ranking system was eventually released 
to the public in 2011 (National Research Council, 2011). In the original dataset of 4162 respond-
ents, an additional 32 did not indicate program type (MA, PhD) so we opted for a conservative 
approach of removing them from data analysis since we could not confirm they were PhD stu-
dents. The data was collected at the end of the academic year in May-June, but an additional 41 
completed the survey outside that time frame, trickling in until March of the following year. In 
order to avoid potential confounds of a few respondents answering the same survey questions 
months later after they had more time to accumulate achievements (e.g., publications), those re-
spondents were not included in the analysis. Participants were recruited via an email sent to the 
contact person of each psychology graduate department listed in the APA book “Graduate Study 
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in Psychology” (American Psychological Association, 2007) and sent directly to the email ad-
dresses of graduate students listed on the department websites of programs listed in the same 
book. The email to the contact person requested that they forward the survey link to all graduate 
students within their department. 

Materials and Procedure 
Participants completed a 35-question survey that began with measuring the type of program (mas-
ters, PhD), their current year in the program, and area of specialization. Unless otherwise speci-
fied below, the response format was on a 0 to 15+ scale. The next set of questions assessed 
achievements during graduate school: (1) Publications: Four questions assessed scholarship ac-
cording to the total number of publications (published and in press), number of first author publi-
cations, second author publications, and third+ author publications; (2) Publication-related ques-
tions: Two more questions were used to fully understand the role of publications within the field 
by assessing how many publications were peer reviewed and how many were “in submission”; 
(3) Research Activity: Three questions assessed ongoing research activity according to how many 
manuscripts in preparation (i.e., not yet submitted for peer review), how many ongoing research 
projects for which the respondent would be first author, and how many ongoing projects for 
which the respondent would be second author or more; (4) Conferences: Two questions assessed 
conference related activity of how many conferences attended and how many poster presentations 
listed on the CV; (5) Teaching-related Experience: Two questions assessed teaching-related ex-
perience regarding the number of time as a Teaching Assistant and how many times the respond-
ent was the primary instructor. 

The next set of questions assessed the perceptions and experiences during graduate school: (1) 
Life/Graduate School Satisfaction: Three questions assessed overall satisfaction with their gradu-
ate school and life in general. Responses were on a 7-point scale. The first question was “If you 
consider your life overall, how satisfied would you say you are nowadays?” with end points of 
“very unsatisfied” to “very satisfied”. The second question was “How unhappy/happy are you 
with being in graduate school?” with endpoints of “unhappy” and “happy”. The third question 
was “How would you rate your overall stress level from being in graduate school?” with end-
points “no stress” and “stress”; (2) Psychological Need Satisfaction: Three questions assessed the 
three basic psychological needs within self-determination theory – relatedness, autonomy, and 
competency (Deci & Ryan, 2000). Responses were on a 7-point scale from 1 (disagree) to 7 
(agree). The questions were “I have good relationships with the people in my program”, “I am 
free to make decisions about my work in my program.”, and “I feel competent when doing work 
in my program.”; (3) Recommend Graduate School: A single question asked participants “Would 
you recommend psychology graduate school to others who are thinking of going to graduate 
school?” using a 7-point scale from 1 (not at all) to 7 (very much). 

The subsequent set of questions assessed graduation plans: (1) Time to Graduation: Two ques-
tions assessed time to degree completion: “How many total years do you expect it will take you to 
graduate?”, and “Are you going to graduate at the time you expected to graduate when you start-
ed the program?”; (2) Post-graduate Plans: Three questions assessed their plans after graduate 
school: “Do you intend to try and get a job in academia?”, and “Does your advisor expect you to 
try to get a job in academia” The option choices included (a) no, (b) yes, at PhD granting school 
with primary focus on research, (c) yes, at PhD granting school which has less focus on research, 
(d) yes, at Masters granting school, (e) yes, at Liberal arts school, (f) yes, at 2-year school (e.g., 
Community College), and (g) don’t know. An additional question assessed future employment: 
“What do you think your chances are of obtaining employment in the type of job you want after 
graduating from your program?” on 7-point from “very low” to “very high”. 
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The final set of questions assessed demographics and school-name: (1) Demographics:  Four 
questions assessed age, gender, ethnicity, and level of debt. The question about debt asked, “Are 
you in debt due to graduate school?” with increments of five thousand, starting at $0 debt, and 
moving up to $51K+ of debt; (2) Name of University: Finally, participants were asked the name 
of their university/school which allowed matching of participant responses with the data from the 
ranking system datasets.   

Another set of questions in the survey asked about employment (i.e., have you successfully ob-
tained employment, how many jobs have you applied for within academia and outside of academ-
ia). Those questions are not contained in the current analysis as they were reported in another 
publication (Stenstrom, Curtis, & Iyer, 2013) about how rankings and individual accomplish-
ments predict different types of employment after the PhD program. The two questions in the cur-
rent paper about intentions for academic employment were dichotomized in Table 1 (at end of 
paper) since the original seven categories do not permit correlational analysis with the continuous 
ranking systems. It is also important to point out that the scale range for some questions was 0 to 
15+ so it creates an artificial ceiling for responding. Although this has the effect of reducing the 
effect of outliers when looking at the mean levels in some analysis, it does provide less data than 
having a completely continuous scale. In terms of the data collection, the current study did not 
explicitly assess whether the respondents were post-docs, for example, so it is possible some post-
docs responded affirmatively to the question asking whether they were in a PhD program and 
were thus included in the analysis. It is important to point out that all self-report data is suscepti-
ble to inaccurate self-reporting or misunderstanding of the questions. 

Department-level and School-level Ranking Systems 
The National Research Council’s (NRC) Data-Based Assessment of Research-Doctorate Program 
is a department-level dataset that produced both overall rankings (R-rankings) and dimensional 
rankings of three specific attributes of departmental characteristics (Research Activity, Student 
Support and Outcomes, and Diversity). The NRC was formed in 1916 as a research arm of the 
United States National Academies and is charged with conducting the assessment of doctoral 
programs in the United States every 10 years (History of National Academies, n.d; National 
Academies Press, n.d.). Data was collected in Fall 2006 and Spring 2007. After checking the data 
with the institutions through Fall 2007 data collection concluded Spring 2008. The report states 
that all data are for the 2005-2006 academic year (Ostriker, Holland, Kuh, & Voytuk, 2011). The 
revised dataset used in the current paper was released to the public on April 2011 (National Re-
search Council, 2011). The ranking system ranged from 1 to 225, with a lower number represent-
ing a better ranked school.  

The NRC collected data on individual items of department/faculty attributes (e.g., average num-
ber of faculty publications) that were composited into the three dimensional rankings (Research 
Productivity, Student Support, Diversity), and the dimensional rankings formed part of the basis 
for the overall weighted rankings. The NRC reported the 5th and 95th Percentile for all the rank-
ings to avoid directly providing a single ranking for a department. Given that there is an im-
mensely high correlation between the 5th and 95th percentile scores within each ranking (rs rang-
ing between .90 to .98, ps < .001), future data analysis for brevity sake will only include the 5th 
Percentile scores. The NRC reported two overall rankings – R rankings and S ranking. Given the 
immensely high correlation between the R-rankings and S-rankings (rs > .96, ps < .001) and giv-
en that those two rankings include the same variables but only provide different weights to the 
variables, future data analysis for brevity sake will only include the R-Rankings. R-Rankings 
were chosen over S-Rankings because the former are based upon faculty within the field rating a 
sample of actual psychology programs. Detailed information about how each ranking was col-
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lected and processed can be found on the NRC website (Assessment of Research Doctoral Pro-
grams, n.d.). 

The school-level datasets also contained a ranking system where a lower number represents a bet-
ter ranked school. The Carnegie Classification of Institutions of Higher Education data (Carnegie) 
contains the revised classification based upon an updated ranking system in which PhD graduate 
programs are placed into “Very High Research Activity”, “High Research Activity”, and “Re-
search Universities”. The Carnegie Foundation compiles their dataset by ranking every degree-
granting college and university in the United States (Carnegie Foundation, n.d.). The data was 
collected in 2003 and 2004 (Carnegie 2005 Edition, n.d.). The other school-level dataset, the U.S. 
News and World Report (US News) data was collected from that organizations website in 2012 
(US News & World Report, 2012). The U.S. News and World reports’ school-level rankings are 
perhaps the most prominent numerical indicators of school reputation and are often cited by uni-
versity administrators (Ehrenberg, 2002). 

The ranking systems (department-level and school-level) were integrated with our national survey 
of graduate students by matching school name and program-relevant information provided by the 
respondents in all four datasets. The matching employed a conservative approach of checking for 
multiple schools by the same name and only matching when no ambiguity existed, such as in cas-
es where multiple schools with similar abbreviations exist (e.g., U of C is not enough information 
to determine the exact school) or where school-types in the Carnegie data did not match with the 
information provided by the respondents (e.g., Carnegie data listed the school as not PhD grant-
ing). Given that the NRC data provided departmental data at the level of individual programs, we 
also matched at the departmental level for the NRC data according to the question in our survey 
about the respondent’s area (e.g., social, clinical, developmental). To take a conservative ap-
proach, we matched for each respondent only if the NRC listing was unambiguous. For example, 
the NRC data is not a complete list of each program within each department and the respondents 
sometimes provided incomplete school names (e.g., U of C), so we checked for multiple schools 
by the same name, multiple areas overlapping within a department (e.g., the respondent indicated 
a developmental area but the department had developmental focus in multiple programs), multi-
ple psychology departments within the school, and multiple campuses within the university each 
with a psychology department. Our goal was to avoid noise in the data to produce more accurate 
findings.  

Results and Discussion 
The purpose of the paper is to investigate two sets of variables from our national survey: academ-
ic accomplishments and subjective experiences while in graduate school. The findings are orga-
nized around (1) examining the relationship between those two sets of student variables and the 
rankings (department-level, school-level), (2) identifying the determinants of those two sets of 
outcome variables using multiple regression, and (3) examining the outcome variables year-by-
year in the program to explain changes over time at different points in the graduate career.  

Student Variables and the Department/School Rankings 

Ranking and accomplishments  
Do higher ranked departments/schools have more accomplished students? The answer is yes, but 
only to a small degree. Table 1 (at end of paper) reports the associations between department 
rankings, school rankings, and the variables from our graduate student survey. The rankings are 
associated with more total publications from students, higher number of in-preparation and ongo-
ing projects, more posters, and almost every benchmark of academic success, but the association 
falls only within Cohen’s benchmarks for medium to small effects (Cohen, 1988). Surprisingly, 
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the relationship is positive for teaching experience as the primary instructor of a course. As de-
partment rankings improve (so lower number since rankings are 1 to 225) the number of times as 
the primary instructor also goes lower (r = .15).  

Given the large sample sizes (i.e., 1,767 for NRC variables, 2,372 for Carnegie data, 2324 for US 
News data) it is not surprising so many relationships are significant in Table 1. What is notable is 
the lack of significance for the Diversity dimension. The generally nonexistent relationship be-
tween the Diversity dimension and the research variables (publications, publication-related ques-
tions, research activity) may imply a very positive outcome that research productivity is not asso-
ciated with inequality when it comes to Diversity. The fact that the Student Support dimension is 
significant implies that providing student support does in fact help with research accomplish-
ments. Later analysis will identify the predictive power of each dimension and tease apart which 
particular aspects of department and faculty characteristics impact student scholarship and expe-
riences. 

Rankings and subjective experiences  
Do higher ranked departments/schools have more satisfied students? Table 1 shows that of all the 
experience-related variables, the only consistent relationship is with happiness with graduate 
school and autonomy. Higher ranked departments are not associated with more life satisfaction, 
or having good relationships with people in the program, or feeling competent. In other words, 
the average student at a better ranked program has more publications (as the previous analysis 
revealed) and higher feelings of autonomy and happiness with graduate school, but not feelings of 
competence, relatedness, or overall life satisfaction. 

Gender effects 
As seen in Table 1, there is a weak but significant relationship between gender and certain dimen-
sional rankings. For the overall ranking systems (R-Ranking, Carnegie, US News), however, 
there are weak and non-significant associations with gender. To more fully understand the role of 
gender we conducted a correlation analysis between gender and the other items in our survey and 
found a generally weak gender effect for every achievement-related question (except for third 
author+ publications and number of conferences). For example, females had significantly less 
total publications (r = -.08, p < .001), posters (r = -.03, p = .08), teaching assistantships (r = -.05, 
p < .01), and number of times as the primary instructor of a course (r = -.05, p < .01). The results 
become stronger when examining first-author benchmarks, such as fewer first author publications 
(r = -.13, p < .001) and fewer ongoing projects at first author (r = -.13, p < .001). Similarly, all 
the life satisfaction and psychological needs satisfaction items showed significant effects. Fe-
males reported feeling less happiness with graduate school (r = -.06, p < .001), overall life satis-
faction (r = -.04, p = .02), autonomy (r = -.08, p < .001), and competence (r = -.10, p < .001), 
while at the same time feeling more stress (r = .16, p < .001) and more positive relationships with 
people in the program (r = .06, p < .01). At the same time, males and females felt similarly about 
recommending graduate school (r = .02, p = .32) and their perceptions of obtaining their preferred 
employment (r = -.02, p = .42). 

Identifying the Determinants of the Student Variables 

Number of publications 
Given the emphasis within the research community on number of publications, what predicts hav-
ing more of them? Although each ranking system separately was associated with total number of 
publications in the prior analysis, after controlling for each other it is only the department rank-
ings that matters (β = -.15, p < .001 for NRC R-ranking), with school rankings having no effect (β 
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= .01, p = .83 for US News; β = -.02, p = .61 for Carnegie) with overall Adjusted R2 of .02 (F(3, 
1745) = 13.58, p < .001). An undergraduate student currently in the midst of deciding which 
graduate program to attend who desires publications while in the program may want to consider 
that a department with a good reputation within an otherwise not-well ranked school may be more 
beneficial than attending a school solely with a reputable name.  

To more fully understand the predictors of publications, multivariate regression analysis is re-
ported in Table 2 (at end of paper) using three blocks of predictors: student achievements, rank-
ings, and student experience variables (satisfaction/needs). For the student achievement variables 
we included the most relevant student accomplishments possible (e.g., first-author publications 
could not be included since it formed partial basis for total-publications). For the ranking varia-
bles we included all three rankings systems but used the dimensional ranks of the NRC data in-
stead of the overall R-Rankings since the dimensional rankings (Research Activity, Student Sup-
port, Diversity) form the basis for compositing the overall R-ranking and thus tap the same under-
lying constructs, while at the same time the three dimensions also provide more detailed infor-
mation about the potential predictive power of each of three separate aspects of department at-
tributes. We conducted the analysis through hierarchical regression to identify if each block pro-
vided any additional value while also competing each against each other to identify each unique 
predictive effect. Given the large number of variables in Table 2, only the significant effects are 
provided to help the reader parse the breadth of the data. As see in Table 2, only particular aspects 
of the department and faculty-level characteristics impact total number of publications, including 
a surprising association of less happiness for more total publications.  

Although at first blush these results may seem counterintuitive, comparing to the regression anal-
ysis for “number of times as primary instructor” reveals a picture of the graduate student lifestyle. 
First, the significant NRC dimensions are positively associated with teaching experience but neg-
atively associated with publications, indicating that total publications is associated with better 
ranked programs but more teaching experience is associated with worse ranked programs. Sec-
ond, in terms of the Research Productivity dimension, a follow-up regression analysis using the 
four individual attributes of that dimension found that a lower “percent of faculty grants” was 
associated with a lower number of student publications but higher number of times as a primary 
instructor. The Research Productivity dimension composed four individual items. Total publica-
tions was related to average number of publications per allocated faculty member (β = .10, p < 
.001) and percent of faculty with grants (β = .09, p < .001), but not related to average citations per 
publication or awards per allocated faculty member, with overall Adjusted R2 of .03 (F(4, 1792) = 
13.76, p < .001). Being the primary instructor was related to all attributes (β = .07, p = .02 for 
publications; β = -.12, p < .001 for citations; β = -.11, p < .001 for grants) except for awards (β = -
.01, p =.82 for awards), with overall Adjusted R2 of .03 (F(4, 1766) = 13.21, p < .001). Lack of 
support may force some students to seek outside financial employment. If so, how do the time 
restraints of teaching courses impact productivity. The answer is not at all.  

As seen in Table 2 there is a modest association between being a primary instructor and publica-
tion-related accomplishments, such as in-submission, in-preparation, and posters; although that 
may be explained by the underlying mechanism of a hardworking and committed student. Third, 
both research productive (total publications) and teaching productive (number of times as primary 
instructor) students report having less happiness with the program. Why are they less happy with 
the program if they have more publications and other benchmarks of academic success? Interest-
ingly, only the teaching productive are associated with more overall life satisfaction. They also 
experience less positive relationships with people in the program. The students who are teaching 
may experience greater overall life satisfaction but the cost may be fewer connections to people 
in the department. 
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Predicting rankings 
The ranking systems were compiled from the departmental and faculty characteristics. Can stu-
dent achievements or student satisfaction variables predict a high ranked program? As see in the 
first few columns of Table 2, neither the block of student achievement variables nor the block of 
satisfaction variables explained much variance of the ranking systems (Adjusted R2 of .06, and 
.00). Although one would have hoped that a highly ranked department is dependent upon student 
achievements and experiences, there was not much predictive power of the student variables. 
That said, some variables did emerge as predictors, notably publications and autonomy for the 
department-level (NRC) ranking system. Strangely, there were a few positive predictors, such as 
number of times as primary instructor and competency, indicating that better ranked departments 
fared worse on those variables. However, to be fair, the items composing the NRC rankings are 
not necessarily intended to capture the student-level experience. It would be helpful for the field 
(and for students) if there was a ranking system based upon the variables they desire in a program 
such as research productivity, teaching productivity, and positive student experiences. 

Predicting student experiences and satisfaction variables 
Previously we analyzed what predicts student achievements, such as total number of publications, 
but what is associated with whether they actually like graduate school or feel competent? The 
answers may have utility not only for prospective and current students but also for administrators 
and faculty interested in retention and program improvement. As a concise summary of the data 
for the six satisfaction variables, the results from Table 2 reveal that achievements and rankings 
are contributing little to the quality of the students’ experiences.  

As an example, publications are predicting more competence but not overall life satisfaction, 
stress, relationships, or autonomy. Even more striking is how few significant relationships emerge 
for the ranking systems. A better ranked department or school has little to no bearing on the stu-
dents’ experiences at that department/school. This is surprising given that the variables used to 
compose the NRC dimensional ranks, for example, are variables that would be expected to impact 
student happiness and stress, such as percent of faculty with grants, number of publications per 
faculty, and percent of first year students with full financial support (see Assessment of Research 
Doctoral Programs (n.d.), which provides detailed information on the NRC website about how 
each individual item composing the dimensional rankings was collected and processed). 

What is associated with happiness and stress during graduate school? In terms of stress, the an-
swer is not publications, posters, teaching experience, or any of the other achievement questions. 
Instead, stress is associated with less competency and autonomy. In other words, it is not the ob-
jective benchmarks of success that are associated with stress, but the perception of academic ex-
pertise. Similarly, the strongest predictors of happiness with graduate school are the other satis-
faction variables, not rankings or academic accomplishments. 

The same finding emerges for recommending a graduate school. The strongest predictor of rec-
ommending a graduate school was happiness and the satisfaction variables related to the three 
psychological needs (relationships, autonomy, competency). The implication is that from the stu-
dent’s perspective, recommending their program to another is based upon the day-to-day aspects 
of good relationships, autonomy, and feelings of competence, not the reputation of the program or 
their own achievements such as publications and posters.  

The strongest predictor of employment chances was also a set of satisfaction variables. To pro-
vide context for this finding, Table 1 revealed an interesting result that department rankings were 
positively associated with employment chances, indicating that worse ranked programs are asso-
ciated with perceiving a greater chance of preferred employment. Table 2 now shows that feeling 
happy and competent is associated more strongly with employment chances than having actual 



  Stenstrom, Curtis, & Iyer 

 27 

publications. That may be denial, especially given the way hiring committees evaluate applicants 
based upon publications rather than their perceptions of themselves.  

Mediational models and publications 
Although the number of publications is not directly influencing many of the variables in Table 2, 
it does predict competency, and competency is strongly associated with the other variables, thus 
suggesting a mediational model. Using the Sobel test macro by Preacher and Hayes (2004), we 
tested that mediational model of publications influencing the other variables through competency. 
For example, although total publications was not significant in Table 2 for recommending gradu-
ate school, it does influence recommending graduate school through feelings of competency 
(Publications  Competency  Recommend Graduate School) with a significant Sobel test of 
mediation (z = 9.28, p < .001). The same model also occurred for expected chances of employ-
ment (Publications  Competency  Employment Chances), z = 9.06, p < .001. Using the other 
satisfaction variables as the mediators (autonomy, life satisfaction, happiness, stress) produces 
similarly significant results (ps < .001; but n.s. for “good relationships”). In other words, it ap-
pears the satisfaction variables could be the process by which total number of publications influ-
ences perceptions of employment and recommending graduate school.  

Examining the Student Variables Year-by-Year 

Average student accomplishments 
What are the average student accomplishments across the graduate school experience? Table 3 (at 
end of paper) provides data about how the typical graduate student performs at each year in the 
program. Part of the purpose for conducting the current research was the authors’ curiosity in how 
they compared to their similarly situated peers. Given the wealth of data it’s not possible to statis-
tically present every possible combination of analyses, and different readers may be particularly 
interested in different variables and yearly comparisons, so the inclusion of the specific infor-
mation in the tables allows the reader to calculate their preferred pairwise comparison. D. B. Wil-
son,(2011) provides a free online spreadsheet for calculating comparisons (significance and effect 
size) between any two data points by using the summary statistics provided in the tables. A few 
important results are worth highlighting.  

For example, number of publications rises to a peak at year 6 and then tappers off in year 7 and 8. 
Line graphs are provided instead of bar graphs since they allow the reader to see progression over 
time, which is the intended purpose behind analyzing data according to year in the program. As 
seen in Figure 1, there is an inverted U-shape that peaks at year 6 for total publications and first 
author publications. Why? It is possible that students with greater productivity procure employ-
ment in year 6, resulting in students left in the program with less productivity. Or, maybe students 
with low productivity remain in the program for more years to attain their expected level of ac-
complishments. Do the remaining students ever reach that preferred level of increased productivi-
ty? As a whole, they do not. Figure 1 shows a steady decline. However, given that variation with-
in each year increases year-by-year, there is reason to believe that some advanced graduate stu-
dents do increase productivity. Finally, given the leading emphasis on publications within the 
field, the mean, median, and mode levels were calculated for the total number of publications in 
Table 3, since the mean is the average level of publications, the median is resistant to an outlier 
number of publications, and the mode represents the true majority of people for sake of compari-
son. Notice that zero publications is the mode for many of the years.  
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Stress in graduate school 
Does stress in graduate school increase or decrease over time? The answer is neither. The stress is 
constant. As you can see from Figure 2, which shows year-by-year progression, PhD students are 
stressed at the same level throughout their graduate career. There is more variation in the stress 
level as the number of the years in the program increases, and yet the average stress level of first 
year students is equivalent to the stress level of advanced graduate students. Does this imply that 
graduate school is uniformly stressful from day one, or that graduate students learn to adjust but 
the burdens placed upon them by graduate school is ever increasing? The second notable finding 
from Figure 2 is that overall life satisfaction is also relatively uniform as students progress 
through their program. Is being in graduate school, irrespective of the year in the program, con-
tributing toward a general sense of accomplishment and satisfaction? If so, that accomplishment 
and satisfaction is not paralleling a sense of happiness with the program. The third finding from 
Figure 2 is that although all three variables start at the identical place at the beginning of the pro-
gram, happiness decreases year-by-year for every year in the program. PhD students start their 
graduate careers in the top part of the 7-point scale, and then they gradually become unhappier 
with graduate school, ending their graduate career in the bottom part of the 7-point scale. The 
biggest plunge in happiness occurs after year 6 which may suggest the same underlying cause for 
the inverted U-shape found for publications. Are PhD programs destroying people’s happiness?  

 
Figure 1: Line graphs with 95% confidence intervals for  

“Total Publications” and “First Author Publications” 
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Student needs 
How does graduate school meet student needs? Figure 3 tells an interesting story about how PhD 

 
Figure 2: Line graphs with 95% confidence intervals for  

“Overall Life Satisfaction”, “Happiness Being in Graduate School”,  
and “Stress from Graduate School” 

 
Figure 3: Line graphs with 95% confidence intervals for “ 
Good Relationships”, “Autonomy”, and “Feel Competent” 
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students experience their graduate careers. The first notable finding is that all three basic needs 
within self-determination theory begin at different levels as the start of the graduate career in 
which having good relationships with people in the program exceeds the level of autonomy, 
which then exceeds the feelings of competency. Second, although the three variables start at dif-
ferent levels at the beginning of the career, they all synch together in the middle of the career 
around year 4 and remain joined until graduation from the program. It appears having good rela-
tionships with people in the program steadily decreases year-by-year. At the same time, compe-
tency and autonomy follow somewhat similarly to the inverted U-shape found for research-
related benchmarks. A clear positive aspect of the data, however, is that all three remain on aver-
age in the top half of the 7-point scale for the entire graduate school experience. That said, it is 
somewhat disheartening to learn that people report having less and less positive relationships with 
people in the program every year that passes.  

 

Recommending the program 
Do PhD students recommend their program? The answer is less and less over time. As seen in 
Figure 4, there is a constant decline every year. Notice the trend for “recommending the program” 
does not match the trends reported earlier for the questions about accomplishments such as publi-
cations, projects, and posters.  

 

Chances of employment 
What do students feel are their chances of employment? A final finding worth noting from the 
dataset is the relatively uniform perception at every year in the program that the type of job PhD 
students want will become a reality. As seen from Figure 4, first year students are no more, or no 
less likely, than students in later years of the program to believe their ideal job will be obtained. 
Although the variation is larger as graduation nears in later years of the program, the average PhD 

 
Figure 4:  Line graphs with 95% confidence intervals for  

“Recommend Graduate School” and “Employment Chances” 
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student has a constant perception of obtaining the ideal employment. Since that question specifi-
cally asks respondents about employment in the “type of job you want” after graduating, irrespec-
tive of the type of job, all graduate students are feeling strongly about obtaining the preferred em-
ployment even though their individual accomplishments vary. In other words, even though the 
student achievements and experiences vary greatly year-by-year (e.g., for publications, posters, 
teaching assistantships, number of times as primary instructors, happiness with the program, rela-
tionships with the people in the program, feelings of autonomy, and feelings of competence), the 
belief in obtaining employment persists. Plus, not only is the belief constant, but it is constantly 
high. On a 7-point scale, the trends presented in Figure 4 show that the belief is near the top of the 
scale.  

Conclusions 
The findings highlighted in this paper are some of the possible relationships that a reader might 
be interested in, given the breadth of the data, focusing on two central variables: academic 
achievement and the subjective student experience. We invite the reader to examine variables that 
are explored in Table 1-3 but were not highlighted here such as other publication-related ques-
tions, research activity, conferences, time to graduation, and post-graduate plans.  We chose to 
highlight the two variables of most interest to prospective and current students during their gradu-
ate career, while at the same time focusing the analysis on explaining the associations and deter-
minants of those two sets of variables. It is hoped that this unique integration of datasets can pro-
vide empirical insight into forces that may be at work in the lives of students throughout psychol-
ogy to help current and prospective students, administrators, and faculty supervisors better under-
stand the graduate school experience in order to create needed improvements for student retention 
and success at the graduate level.  

For example, the life of a PhD psychology graduate student is marked by a unique combination of 
three broad trends in the data: (1) a strong inverted U-shaped relationship for publications, with a 
similar but weaker relationship for feelings of competency autonomy, (2) relatively flat but high 
levels of stress, life satisfaction, and employment chances, and (3) generally diminishing levels of 
happiness with graduate school, recommending graduate school, and having good relationships 
with people in the program. It appears that students do better to a peak (e.g., publications, compe-
tency, autonomy) but feel worse (e.g., lower happiness, less recommending the program, lower 
perceptions of good relationships with people in the program). And yet, overall life satisfaction is 
constant (and high). At the same time, the regression analysis revealed the individual determi-
nants of both the objective achievement variables and the subjective experience variables, with 
interestingly only a weak and generally nonexistent relationship between the two. The relation-
ship between department rankings and the student variables, on the other hand, depended upon 
the type of ranking, with the most consistent relationships for the Research Activity and Diversity 
dimensions, but less so for the Student Support dimensions. However, the nature of those rela-
tionships varied in valence depending upon the type of student-level outcome variable, with both 
positive and negative relationships to department/school rankings.  

Limitations and Implications for Future Research 
As shown by the complex interrelationships amongst the department-level and student-level vari-
ables it may be important for the field to re-evaluate the PhD educational experience in a way that 
fosters the type of achievements and student experiences that are central to graduate students. 
Ideally, mechanisms should be developed at the program level that takes into account each unique 
predictor of these outcome variables (Research Activity, Diversity, Student Support, publications, 
teaching experience, autonomy, competency, etc.) to promote training improvements organized 
around year-by-year progress and growth. Moreover, given that the student-level variables had no 
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predictive power for the ranking systems, developing a new ranking system of departments based 
upon the variables important to students would be a useful benefit to the PhD application process. 
A valuable endeavor may also entail an annual or decadal survey of these variables to identify the 
multifaceted nature of the graduate school experience across the history of the field.  

The current research was conducted on psychology graduate students. The forces that work on the 
“average” student within or across disciplines may differ from the forces that may characterize 
any one individual graduate student’s experience. Still, from our anecdotal experience with grad-
uate students in other fields, similar forces work across disciplines. Indeed, the experience of “do-
ing better, but feeling worse” is not limited to psychology or even to graduate school, but may be 
a symptom of any environment where ever higher levels of achievement are demanded (e.g. see 
Barry Schwartz’s The Paradox of Choice). Similarly, the faculty and staff who are responsible for 
the development of graduate students across disciplines likely have similar questions about the 
effect of school reputation, department reputation, and department policies, with respect to stu-
dent achievement and experience. The current research can by no means definitively answer these 
questions across all disciplines, but, as some of the first quantitative work in this area, it can in-
form current conversations about the direction of higher education and the value of the graduate 
school experience. 
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Abstract 
In many Western countries, higher education has experienced a cultural change as a result of in-
creased budgetary constraints, calls for greater accountability, and the greater competition for 
students. This development has had a profound influence on the working conditions of academic 
staff and on knowledge production in general at universities. The education of PhD students is no 
exception. However, little research has been carried out in regard to the implications of these 
changes. In particular, the way the supervisors think and react has not been explored.  

What do supervisors think about educating PhD students in today’s university context? And how 
and to what extent do they modify their practice based on that understanding? This article seeks 
to qualify, illustrate, and discuss these questions based on an interview study among twelve expe-
rienced supervisors at the Faculty of Engineering and Science at Aalborg University in Denmark.  

The data show that it has become more complex to be a PhD supervisor. Three knowledge pro-
duction perspectives are identified, each embracing a specific university agenda: (1) High quality 
research; (2) Economically viable and efficient research; and (3) Internationally adapted research. 
Currently, the second perspective is dominant in the understanding and practice of supervisors – 
to some extent at the expense of the two other agendas. Finally, the consequences of this are dis-
cussed. 

Keywords: PhD supervision, Practice of PhD supervisors, Knowledge production, Doctoral stu-
dent education, Working conditions for academic staff. 

Introduction 
Higher education in many western countries has experienced a change in culture relating from 
budgetary constraints, calls for greater accountability and competition for students (Schnieder-
jans, 2007). In Europe this change in culture has been spurred by the Bologna process (Bianchetti 
& Quartiero, 2010) and the associated view of policy makers that higher education institutions are 

increasingly viewed as “economic en-
gines” (Sursock & Smidt, 2010, p. 14).  

This development has had a profound 
influence on the working conditions of 
academic staff in all areas of their work 
(Buchanan, Gordon, & Scuck 2008, 
Meyer, 2012). The training and devel-
opment of doctoral students is greatly 
affected by these new trends. In a Dan-
ish evaluation report on the current situ-
ation for educating and facilitating the 
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careers of young researchers it is stated that each PhD supervisor, on average, takes on more PhD 
students, while at the same time requirements for completion and productivity are increased (For-
sknings- og innovationsstyrelsen, 2011).  Also, an increasing proportion of PhD students are from 
international backgrounds. Another defining factor of the current development is that funding for 
PhD projects is becoming increasingly more diverse (Forsknings- og innovationsstyrelsen, 2011). 
PhD students can be fully financed by the university, wholly or partly financed by industry, or by 
(foreign) scholarships and own funds. In sum, these trends indicate a changing and more complex 
working environment for the PhD supervisor. Knowledge production linked to the education of 
PhD students is changing profoundly. 

In parallel with the current changes in the PhD supervision area, more manuals are published 
about PhD supervision addressed to both supervisors and students. Especially in the UK, litera-
ture has been published that focuses on how PhD students and their supervisors best manage the 
research process (Delamont, Atkinson & Parry, 2004; Dunleavy, 2003; Eley & Jennings, 2005; 
Rugg & Petre, 2004; Taylor & Beasley, 2005). Characteristic of these and similar works is the 
focus on tools and techniques to improve performance. Other researchers like Handal and Lauvås 
(2006), Grant (2005), Dysthe (2002), Lindén (1998), and Lee (2008) deal more conceptually with 
the aim and content of PhD supervision and accordingly rise above a purely practical level. They 
discuss different models of supervision. What kind of roles can and do supervisors and their stu-
dents take on in different situations, stages and disciplines – and with what consequences?  Sev-
eral of these contributions, like Grant (2005), Dysthe (2002), and Lee (2008), are based on empir-
ical inquiries into actual supervisor-student relationships. These studies aim to identify different 
approaches from which we can learn about the perspectives of both the student and the supervi-
sor.  

Looking into the supervision literature at large, however, most of the literature addresses the per-
spective of the PhD student (of which Gardner (2008) is an example), while the perspective of the 
supervisor is not made a specific subject of study (Jones, 2013; Wichmann-Hansen, Eika, & 
Mørcke, 2007). Especially, there is a lack of knowledge about how the new working conditions 
for many supervisors affect the way they look upon supervision and how they consequently carry 
out supervision, not only as an activity in itself, but as one activity among other academic activi-
ties at universities. What do supervisors think about educating PhD students in today’s university 
context? Or to put it more specifically, what is their understanding of the purpose of PhD related 
knowledge production? And how does this understanding affect their supervisory practice? These 
are the two questions that will be addressed in this article. The purpose being to investigate what 
consequences the current trends have for the working conditions of the PhD supervisors and the 
education of PhD students at large. 

The first step will be to address what is understood by knowledge production in a historical uni-
versity context. This forms the theoretical framework of the article. Following this, an interview 
study will be introduced and the methodology by which to analyse the results. 12 supervisors at 
the Faculty for Engineering and Science at Aalborg University in Denmark have been inter-
viewed. The empirical data will present how supervisors ideally understand knowledge produc-
tion today and how they consequently practice supervision in light of this understanding. How the 
different modes of knowledge production currently evolve and what kind of challenges they run 
into, given the working context of universities today, will also be investigated. Finally, the find-
ings will be discussed in light of the existing literature and the consequences for the education of 
PhD students at large. 

Knowledge Production in a Historical University Context 
The raison d’être of universities is knowledge production and the education of graduates who 
possess knowledge, competences, and skills. The education of PhD students is a key element in 
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this connection, and the manner in which the individual supervisor perceives the purpose of PhD 
education is bound to affect the course of the individual supervisory process. Over time, universi-
ties have had different motivations for the production of knowledge, and in the following an out-
line is presented of the history of knowledge production at universities and thereby the historical 
evolution in the function and values of universities. 

Knowledge production in universities has been on the sociological agenda for quite a while, with 
the work by Gibbons, Limoges, Nowotny, Schwartzman, Scott, and Trow (1994) marking an 
important highpoint, as they introduce a new mode of knowledge production based on market 
demands, different from the traditional knowledge production based on disciplines. Taking a 
point of departure in this division and inspired by Wenneberg (2001), Barnett (1994, 2011) and 
Jamison, Christensen, & Botin (2011) it is possible to identify three different perspectives on 
knowledge production as seen through sociology of education and a historical approach: an aca-
demic, a market oriented, and a changing society perspective. The two first perspectives are from 
Wenneberg (2001), while the last perspective is inspired by Barnett (1994) and Jamison et al. 
(2011).  See Table 1. 

Table 1. Three perspectives on knowledge production 

 
Knowledge production 

in an academic per-
spective 

Knowledge production 
in a market perspective 

 

Knowledge production 
in a changing society 

perspective 

The purpose 
of the univer-
sity 

To produce true 
knowledge and to edu-
cate graduates who have 
acquired this knowledge 

To produce believable 
and useful knowledge 
 

To produce believable 
and useful knowledge 
for a globalised world 

Concept of 
knowledge 

Knowledge as true, 
justified conviction 
 
Production of 
knowledge is central 

Knowledge as a social 
element 
 
Employing knowledge is 
central 

Knowledge as a source of  
empowerment and change 
 
Value-based, contextual 
exchange of knowledge is 
central 

University as 
part of society 

Universities must pro-
duce true knowledge and 
add to the collective 
knowledge of society 

Universities must take 
part in creating economic 
growth and welfare 

Universities  must create  
change agents in a world 
facing global challenges 

The classical perspective on universities – the academic – is that universities must produce true 
knowledge and educate graduates who have acquired this knowledge (Wenneberg, 2001). To 
produce true knowledge is a goal in and of itself. It is professionalism for the sake of profession-
alism. Focus is on professional norms and values. How this knowledge is put to use and by whom 
is not central to this perspective; knowledge and learning is, on the contrary, dominated by theo-
retical issues and traditional academic virtues (Barnett, 2011). All universities founded earlier 
than the mid-twentieth century can safely be assumed to be born with this perspective.  

Around the mid-twentieth century, a new understanding of science and technology came into 
being, which gradually affected knowledge production at universities (Jamison et al., 2011, p. 
13). The background for this new understanding is to be found in an increased societal need for 
innovation, and that graduates are able to employ their knowledge through the acquisition of 
skills and competences – not the least through their role as founders of their own businesses (Bar-
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nett, 1994). This new perspective, knowledge production in a market perspective, is centred on 
profitability, entrepreneurship, and innovation – to make money and to do business. Ideas and 
inventions lead to the development of new products, which, in the end, generates profit. The us-
age of the knowledge produced and the dialectic relationship between usage and the production of 
knowledge plays an increasingly central role at universities (Jamison et al., 2011, p. 14; Wenne-
berg, 2001, p. 40).  

Parallel to this, there is a change in the understanding of what knowledge is and where it is creat-
ed. The concept of knowledge is widened, and knowledge creation is now possible through the 
collaboration of universities and businesses. The concept of knowledge thereby enters the domain 
of social constructivism. Knowledge is no longer true per se; it is a product created through a 
more or less reassuring process (Wenneberg, 2001, p. 41). Universities are transformed from be-
ing a self-referent producer of knowledge into one of several actors cooperating to create growth 
and profit. In this era, university leadership is changed according to “New Public Management”, 
where leaders are seen more as employees and given extended powers and where state regulation 
is permeated by the realities of the market (Barnett, 2011). New collaborations, such as science 
parks, research shared between universities and companies, and university staff working as con-
sultants, can be seen as results of the market perspective. This development is not equally distrib-
uted within the universities. Knowledge, ideas, and disciplines carrying profitable perspectives 
have more opportunities than other subject areas, which do not have the same business appeal, as 
such different disciplines and faculties increasingly experience different opportunities, with the 
technical disciplines as the ones with most opportunities.  

The third perspective – knowledge production in a changing society perspective – originates in 
social, popular movements, which have occasionally set the agenda in the western world concern-
ing basic issues in life (Jamison et al., 2011, p. 22). Examples include peace movements, wom-
en’s liberation movements, and environmental movements from the sixties and onwards. These 
movements have attempted to address global democratic, environmental, or discrimination issues 
and to promote cooperation. Development and cross-disciplinary and cross-cultural exchange of 
knowledge are central characteristics of knowledge production in this perspective. 

The primary characteristic is that knowledge, which is produced and employed, brings real 
change and improvement, which is directed toward increased equality, networking, democracy, 
and liberation (Barnett, 1994). This perspective demands involvement and commitment. It focus-
es on integrity and the development of personality and identity as part of academic discourse.  

The three perspectives contain different views on science. How does new knowledge emerge, 
what is important to notice regarding science and technology, and which role can and should sci-
ence (and technology) have in society? The two first perspectives, the academic perspective and 
the market perspective on the production of knowledge, are described by Jamison et al. (2011) as 
far more dominant discourses in society than the third perspective. At universities, the academic 
perspective has traditionally been dominant, but is continually facing competition from state 
regulation with the purpose of increasing the production of graduates and articles and preparing 
universities for the private sector’s demand for more work- and practice-oriented graduates and 
research. Jamison et al. (2011) point out that the classical academic perspective often assumes the 
role of a defensive reactionary protest, whereas the changing society perspective is considered a 
creative and liberating protest.  

It is the intention to relate the theoretical framework above to a specific empirical case, but before 
that, the case and the design of the interview procedure is presented. 
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The Empirical Case – Design and Discussion of Method 
The empirical material of this article derives from a series of interviews in 2012 among 12 PhD 
supervisors at two science school programs at the Faculty of Engineering and Science at Aalborg 
University in Denmark. The purpose of the interview study has been to explore how supervisors 
experience and handle some of the earlier mentioned challenges to supervision: an increased 
number of PhD students, a higher percentage of PhD students with an international background, 
budget constraints, generally shorter deadlines, and more stakeholders with an interest in the re-
sults of the PhD projects. The interview study was part of a greater project financed by Aalborg 
University and the Agency for Competence Development in the State Sector: “Competence De-
velopment of the PhD Supervisor in an Intercultural Reality” (Bøgelund, 2011).  

The two science school programs have been chosen because both have a lot of international stu-
dents enrolled, and therefore both are at an advanced stage of transition. The term “International” 
covers all nationalities except Danish. Both programs contain large groups of Asian and Middle 
Eastern students. Southern and Eastern European and Indian students are also relatively well-
represented. The one program balances between natural and social scientific traditions (Program 
A), while the other program is rooted in classical natural science (Program B). Program A has 
only recently been through a transitional process, during which the number of PhD students and 
the percentage of international students have increased significantly. The transition has taken 
place over a very short time span of only a few years. Program B started its transition at an earlier 
time allowing for a more gradual process. The choice of these two programs, thereby, offers the 
opportunity to look at an ongoing and a finished transitional process – at the same time keeping 
an eye on the impact resulting from the kind of field in question.  

The involved supervisors represent a wide professional spectrum. We have consciously chosen 
supervisors from different scientific groups. On the one program, the supervisors were chosen on 
the background of a complete list of supervisors and PhD students according to their field of 
study. On the other program, supervisors were chosen based on advice from well-informed senior 
researchers, since a complete list did not exist on this program. All the supervisors have experi-
ence with international PhD students and most have or have had more than five PhD students. To 
a large extent, the interview can be seen as an overview of best practice in its field, given the fact 
that the interviewed supervisors are among the most experienced professors and associate profes-
sors. All in all 12 supervisors have been interviewed, six from each program, 11 males, one fe-
male. Seven supervisors are native Danish, three others from western cultures, and the last two 
are from eastern cultures. All the non-Danish supervisors have been in Denmark 10 years or 
more. The impacts of national cultures on these none-Danish supervisors were there, although not 
to an extent that it was possible to discuss it with any certainty or draw conclusions based on it.  

Supervisors have been asked about their own practice, the dominant practice in their immediate 
professional surroundings, attitudes and expectations to PhD students and their own perception of 
the style of supervision, and their challenges in and experience of supervision – especially the 
supervision of international PhD students. The analytical framework is inspired by Kolmos’ and 
Holgaard’s (2007) model for situational supervision, and Argyris’ and Schön’s (1974) concepts 
of ‘theory-in-use’ and ‘espoused theory’ and may be summed up in Figure 1: 

The focus is on the supervisor’s self-image and understandings of own practice, attitudes and 
expectations, especially of international PhD students. Figure 1 was presented to each supervisor 
prior to his or her interview in order to establish a common framework for the interview. No fur-
ther elaboration of the terminology has been offered; thereby supervisors were given the oppor-
tunity for an individual approach to the subject.  To obtain an in-depth and private situation the 
interviews have been centred around an individual semi-structured questionnaire founded on the 
themes of the figure. Some themes have taken priority in individual interviews depending on the 
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interviewed supervisor. Each interview extended from one to two hours in duration. The inter-
views were recorded as sound files and a detailed summary of them was made immediately after 
each interview, by the person who performed the interview. Participants were asked to comment 
on, and validate quotes which were central to their discussion (Olsen & Pedersen, 1997).  

 
Figure 1: The analytical framework used for the interview study 

On the basis of these summaries, two approaches for the analysis were employed. First, the sum-
maries were read through, and intuitively interesting statements were noted. Second, all summar-
ies were broken down and rearranged according to the analytical framework: Statements regard-
ing context were placed together, as were statements regarding style of supervision, challenges, 
and experience, statements regarding attitudes and expectations of the PhD student, and state-
ments regarding actual practice. Following this, the statements of each supervisor were scruti-
nised in the light of the three knowledge production perspectives: How did each supervisor per-
ceive the purpose of knowledge production? What concepts of knowledge were advocated for? 
How should the knowledge produced contribute to society? On the basis of this what was consid-
ered important to strive for or do as a supervisor? What was considered unimportant to strive for 
or do or directly counterproductive? Often statements concerning the value of other ways to per-
ceive or act as supervisor would shed light on the actual supervisor in question. Parallel with this 
process the similarities and differences between different supervisors and between the two re-
search programs were identified, and thus the context were taken into consideration. Passages 
relevant for quoting have been transcribed and language corrections made. Quotes in Danish have 
been translated into English by the author. 

In the following three sections the results of the study are presented. First the supervisors’ under-
standing of the purpose with PhD related knowledge production is identified. Then how they 
actually practice based on that understanding. Finally, an overall picture of where practice is 
heading and what challenges are experienced by individual supervisors is presented.  

Supervisors’ Views on Knowledge Production 
The supervisors’ statements regarding their more or less conscious view on knowledge produc-
tion are illustrated in Table 2. The theoretical distinction between the three perspectives on 
knowledge production has been the determining factor in distributing the statements. As far as 

 

Context: More PhD students, Practice in professional surroundings, Management 

The supervisor’s perception of own style of 
supervision, challenges and experiences  

Attitude and expectations 
 towards the PhD student 

Practice – who does 
what, when and why? 

Supervisor 
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possible, the supervisors’ own words have been used – this is indicated through the use of italics. 
As presented here, the perspectives are ideal types in order to underline the three perspectives. 
Most supervisors make statements which can be related to all three perspectives. None of the 
supervisors fit perfectly into one perspective or another. Likewise, it is important to stress that all 
statements made by the supervisors can be related to one of the three perspectives. Table 2 shows 
what is central to and focused on in each of the perspectives on supervision.  It also shows, what 
is not given priority or considered downright unwanted.  

Below, the three perspectives are further illustrated through three quotes from three supervisors 
who have been inspired by, respectively, the academic, the market oriented, and the changing 
society perspective. The quotes show what is central to each perspective regarding the supervi-
sion of PhD students: professional passion, the usefulness of the PhD student, and the wish for a 
cultural revolution. First, an academically oriented supervisor: 

“I truly enjoy the PhD process and the environment surrounding it. I find it exciting working with 
people who venture on such journeys of discovery... In particular, I value the foundation of a 
critical perspective... to watch someone turning into an academic... that they are inspired and 
excited. ... It is not sufficient for them just to pass through the system... If their passion isn’t there, 
why are we here? ... One of the rewards [of supervision] is sharing that [passion].” (Academi-
cally oriented supervisor, V1 A). 

Then a market oriented supervisor: 

“I like to work with issues from industry, because such issues are real... People in industry typi-
cally don’t have the time to go into detail with anything... and that’s where PhD students come in 
handy... Now, I am seeing things from a business perspective... The university gets [funding and a 
connection to the real world.]  [PhD students] are a skilled resource. ... it [is] a far better in-
vestment for me to spend some of my time on a young, skilled person, making that person do, 
what I should otherwise have done.” (Market oriented supervisor, V1 B). 

And finally a supervisor with a changing society perspective: 

“If I get a Danish PhD student, I would welcome that person anytime, but I also think that we 
have an obligation to other countries... Basically, one must retain that ... in the three to four years 
one is here [as an international PhD student] it is possible to learn a lot ... The goal is not just 
the production of researchers, it is also producing people who can be innovative in their sys-
tems... We are taking part in a cultural revolution, when we try to make them a little more demo-
cratic, a little less prejudiced, a little more Danish. I think that is important to keep in mind.” 
(Supervisor with a changing society perspective, V2 A). 

The statements in the table and the three quotes show the core of each perspective on knowledge 
production in a university context. The individual supervisor may, as mentioned, contain several 
facets, which also includes the three quoted supervisors. It is more the mix in the individual su-
pervisor – and across supervisors – which is of interest.  
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Table 2. Ideal typical view as a PhD supervisor 

 
Knowledge production 
in an academic  
perspective 

Knowledge production 
in a market  
Perspective 

Knowledge production 
in a changing society 
perspective 

What is 
important or  
positive 
 according  
to this 
 perspective? 
 
 

 
Good discussions and 
good cooperation 

 
 
Professional prestige in 
being a PhD supervisor 

 
 
Make one’s mark on  
someone and make use of 
the best people in one’s 
own system 
 
Contributing academically 
in a specific field and 
 making an 
 engaged difference 
 
 
 
Professional passion for 
the sake of the profession. 
 

 
Cooperation with 
 industry regarding real 
 problems 
 
Contributing to local 
/national growth and  
welfare 
 
Resource optimization: 
The production of many 
PhDs, articles  
and patents 

 
Staying updated and 
supporting own research 
with the aid of young 
people 
 
 
 
Using PhD supervision 
for boosting one’s CV 

 
Creating positive change 
in student’s homeland 
 
 
Initiating learning for 
the sake of the students 
 
 
Educating fully-fledged 
academics – critical and 
self-motivated 

 
 
The obligation to other 
countries  regarding the 
spread of problem 
based learning (PBL),  
democracy and  
humanistic ideals 
 
The pedagogical  
challenge of helping 
people through 

What is 
unimportant or 
negative  
according  
to this  
perspective? 
 
 

 
Argumentation based on 
status 
 
 
Dependent and unmotivat-
ed students. 
 
 
Deliverables at the cost of 
theoretical and  
methodological substance 
 
 
Productivity  
considerations control the 
education of PhDs 
 
Project management 

 
Cultural adjustment and 
nursing of the individual 
PhD student 
 
Prioritizing the academic 
challenge 
 
 
The education of our 
most difficult students 
without the allocation of 
necessary resources 
 
Narrow focus on  
university economy and 
national brain drain 
 
A too large percentage of 
foreigners 
 

 
Narrow focus on the 
time it takes to educate 
PhD students 
 
To run things as an 
assembly line 
 in a factory 
 
Primarily using PhD 
students as manpower in 
the supervisor’s own 
projects 
 
Looking at PhD students 
as research assistants 
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Supervisors’ Practice in Light of Each Perspective  
As Table 3 shows, the individual supervisor’s view on knowledge production is of great im-
portance to how he or she practices as a supervisor. It is not without consequence how a person is 
oriented in relation to the perspectives on knowledge production. It affects the approach, the time 
spent, and the trust in the individual PhD student. In the table, examples of concrete activities 
have been added. These are not unique to the single perspective. The same activity may take 
place within all three perspectives, but with varying importance and meaning assigned to it. 

Table 3. Ideal typical practice as a PhD supervisor 

 Knowledge production in 
an academic perspective 

Knowledge production 
in a market perspective 

Knowledge production in a 
changing society perspective 

Forum The academic,  professional 
field 

The market oriented,   
professional field 

The social and cultural,   
professional field 

Expectati
on 

Quality, high level and 
 independence 

Quality, independence, drive 
and ability to fit in 

Finishing is primarily a  
question of right support 

Focus 
Motivation and professional 
guidance in  
relation to potential 

Producing useful results 
Understanding, reflecting on 
and employing theory in a 
new context 

Role Professional sparring partner Project leader All-round facilitator 

 
Example
s of activ-
ities 

 
Long, open discussions 
without suggestions for 
research questions 
 
 
Critical, theoretical and 
methodological dialogue 
 
 
 
Career management through 
networking  
 
 
Possible promoter in relation 
to the academic system 
 

 
Actively controlling – often 
part of a differentiated su-
pervisory system with two 
supervisors 
 
Recruitment according to 
quality, attitude and cultural 
adaptation 
 
 
Personnel management – 
among others in relation to 
skill and adaptation 
 
Founding of self-motivating 
communities and mentoring 

 
Actively facilitating and 
present at the start. Scaffold-
ing exercises and framework  
 
 
Developing a good social 
and professional environ-
ment around the students 
 
 
Employing humour and 
knowledge of Danish cul-
ture 
 
Global cultural exchange 
programs and workshops 

The academic perspective is often characterized by a mutual, professional relationship, where 
meetings with the supervisor are spent in discussion of professional terms and challenges. It is 
typical to this perspective, that extra-professional matters are not part of the supervisory function. 
To the extent that social and cultural aspects are touched upon, this often takes place outside for-
mal meetings with the supervisor; during coffee breaks, or travelling to or from conferences, and 
more on a curious level than as part of the supervisory process. In this perspective, the PhD stu-
dent is generally met with high expectations regarding commitment and independence. Passion 
and a professional, critical sense are of the utmost importance. The supervisor may see it as part 
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of supervising to introduce the PhD student to the supervisor’s own network and guide the young 
person in the direction of professionally interesting research environments and conferences.  

A supervisor adhering to the market perspective will primarily see him or herself as a project 
leader, and the relation to the PhD student may contain certain similarities to the relation between 
an employer and an employee. It is the supervisor who lays down the framework for the project 
and who takes control at the beginning of the project. The PhD student is a work resource who is 
expected to contribute with his or her own creativity and ideas within the given framework. 
Therefore recruitment and ongoing personnel management and care are of great importance. Of-
ten several PhD students are tied to the same project or field and efforts are directed towards ful-
filling market and academic demands according to the terms of the cooperation. Typically, the 
supervisor will also focus on rationalizing academic and market production. This can be achieved 
by sharing supervision between several supervisors with different competences. Establishing 
mentoring where research fellows support newly arrived PhD students or establishing profession-
al environments with widespread use of sparring and co-writing may also be part of the supervi-
sor’s practice.  

A supervisor adhering to the changing society perspective mainly perceives the reflective educa-
tion of the PhD student and his or her ability to master change agency as part of the supervisor’s 
tasks.  The supervisor does not expect a priori that the PhD student is critical, reflexive, and high-
ly independent. As a consequence, this type of supervisor has far greater interest in the profes-
sional, cultural, and social development of the PhD student than supervisors adhering to the two 
other perspectives, and this supervisor generally supervises persons in their entirety, including 
formation and identity. This is an aspect which especially comes into play in relation to interna-
tional PhD students, who are foreign to the pedagogical and democratic practice that Danish uni-
versities, not the least Aalborg University, are proponents of. As the aforementioned quote shows, 
these supervisors are of the opinion that they should contribute to the education of reflective and 
innovative PhD students, who can make a change in their homeland. Activities supporting this 
goal are the establishment of a strong professional and social community; introduction to Danish 
values, modes of operation and Danish language; widespread use of practice exercises, structur-
ing and matching of expectations; and a high degree of availability. In a somewhat larger context, 
cultural exchange programs, workshops, and cooperative projects on a global scale provide valu-
able cultural insight and partners for cooperation. 

Domination and Challenges of the Different Perspectives 
In line with Jamison et al (2011), it is the market perspective which dominates among the twelve 
interviewed supervisors and the changing society perspective which is least well represented. To 
some extent, all supervisors represent the academic perspective, even if its importance is negligi-
ble in some cases. It is also worth noting, that supervisors who adhere to the academic perspective 
and the socially restructuring perspective fit well with Jamison et al (2011), regarding how – re-
spectively – they relate to the dominating market principle – reactively or more proactively. The 
supervisors most strongly inspired by the academic perspective are in opposition to the dominant 
trend; they are unable to see anything constructive in the present development. The supervisors 
adhering to the socially restructuring principle are also able to see potential in the present devel-
opment (see quotes below). The combination of perspectives in supervisors is diverse. Even if the 
market perspective and the changing society perspective contain opposing principles, there are 
examples of supervisors who are inspired by both perspectives, typically with one perspective 
dominating. The perspectives are not mutually exclusive, even if a combination may give rise to 
internal balancing problems. 

When one looks at the supervisors by program, there is a noticeable difference between the two 
groups of supervisors. Pluralism is more obvious in the science school program, which balances 
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between natural and social scientific traditions, while the market perspective clearly dominates on 
the other program, which is rooted in classical natural science. If one looks at the individual re-
search groups, which are tied to the two programs, it is possible to identify entire environments 
which, primarily, are dominated by a particular perspective or by a particular combination of 
perspectives. The programs are also influenced by the amount of time available to adjust to their 
new framework. Frustrations regarding the short time span for transition are noteworthy at pro-
gram A. It also makes an impression that the role of professional, collegial sparring partner is 
forced in the direction of the role as project leader. At program B, the role of project leader is 
more widely accepted – which must, however, be seen in the light of the program’s general con-
ditions, with cooperation with the business sector and large scale projects. Everyday practice un-
der the new framework is more well-established at program B. Routines connected with recruit-
ing and making a large team of international and Danish PhD students function as a group are 
more established.  

Supervisors report on different challenges in their supervision depending on which perspective 
they are most inspired by. Supervisors most inspired by the academic perspective are challenged, 
when the professional angle is in conflict with other interests or spheres of interest. It could, for 
instance, be when managerial dispositions threaten to undermine professional quality: 

“This foolishness, that a PhD should be granted for writing three articles – that is setting the bar 
too low ... It is important, that you learn how to combine theoretical and methodological consid-
erations ... At this faculty  .. many say... that now PhD students should take part in making “de-
liverables”, and later we call them theses ... the basics are neglected.” (Supervisor 3, A) 

“The concept of a PhD is changing ... everything is about writing publications ... before they 
spend time constructing an understanding of literature ... and there is an increasing pressure 
from management, that they should finish on schedule .. [As a supervisor] you have to decide, if 
you want to stick with old fashioned values or if you want to become more of a project leader ... 
Like in “I’ve got the money, this is what we must do” ... What fills me is that the system has unre-
alistic expectations. Suddenly we have a lot of PhD students who exert pressure on our way of 
working ... With the two who finished before Christmas, we followed a more traditional path. We 
had very long, very open discussions, where we only encouraged them ... We never suggested 
what their research questions should be. We had a fine, critical dialogue ... Increasingly – and 
especially with international students – you discover that this is not going to happen. Not in three 
or four years, maybe not at all.” (Supervisor 1, A). 

Other circumstances may challenge supervisors who are mainly inspired by the market perspec-
tive. Here, productivity and effectiveness are central, and when these interests are squeezed, su-
pervisors are challenged. An example is the lack of formal ways in which to introduce “proba-
tion” for PhD students making it possible to get rid of them in “a civilized way”, if the PhD stu-
dent does not live up to expectations. One supervisor clarifies the background for his wish for a 
probation period: 

“I really like having PhD students, but not when things don’t run smoothly. Then I am left with 
bad conscience and have to spend time working with that, and I don’t want to ... I cannot allow 
myself to say, You are doing too poorly and just let things be ... I also can’t hand the student on to 
someone else. To terminate is such a damned heavy piece of machinery ... The easiest thing is to 
let the process run its course, but that’s a terrible waste of money. ... How do we get rid of 
them?” (Supervisor 2, B). 

The challenge of “adapting people culturally” may also interfere with effectiveness: 

“I don’t do things differently with different PhD students – I think, I have grown more cynical 
because of what I’ve learned. [I] only employ Chinese who have taken their master’s degree in 



How Supervisors Perceive PhD Supervision 

50 

Europe, Then they have acclimatised to our culture ... I don’t employ people directly from China 
... It means too much overhead providing cultural adaptation too. I have tried to [go straight for 
it] using the best man on paper – a Chinese – and that was a heavy task ... You have to be their 
mentor for a long period of time, and you are free to choose that. But that is not what I want to 
do.” (Supervisor 1, B). 

Finally, concern for professional quality may interfere with the external cooperation, since market 
agendas may cause “academic novelty” to be “at the low end” in some PhD projects. The di-
lemma between productivity, efficiency, and market concerns on the one side and quality, social, 
and cultural concerns on the other side is the major challenge in this perspective. It does not be-
come evident by supervisors stating that they end up on the wrong side regarding quality and time 
spent on the individual PhD student. It is more evident in the clear denouncement of one supervi-
sor’s “complacency” and the claim, that the supervisor is using PhD supervision as “a means of 
generating money”. 

To the supervisors who are inspired by the changing society perspective, one of the major chal-
lenges is keeping a “playful” element in supervision and to keep workload within acceptable 
limits: 

“Preferably – what I would prefer to do, was to sit back ... and not have to be so strict, and say: 
What would you like to do? That looks really interesting! Are you sure, this [topic] is that good? 
More playful and open. Maybe I will be able to do that in some years. Because then there is an 
environment here, and then one PhD student draws in the next ... [But right now I cannot] sit 
back.” (Supervisor with a changing society perspective, V4 A). 

“If I had known [how much work this would be], I’m not sure, I would have dedicated myself this 
wholeheartedly to [attracting so many international students.]” (Supervisor with a changing so-
ciety perspective, V2 A). 

Supervisors who are mainly inspired by this perspective spend a disproportionate amount of time 
on the supervision of (international) PhD students and may find it difficult to draw the line. This 
applies in particular to supervisors inexperienced with the supervision of international PhD stu-
dents. This challenge is related to another, namely the challenge of relating to the cultural habits 
and work routines of PhD students, which can be rather time consuming (see Bøgelund, 2014). 
Finally it is related to a certain unwillingness to terminate processes which consume too many 
resources. As expressed by one of the supervisors, “Terminating someone is something I’ve been 
reluctant to do – but that is where I am now”. In summary, the major challenge to supervisors 
adhering to the changing society perspective is limiting PhD supervision so it does not take re-
sources form other tasks – or from the supervisor him or herself. 

Discussion 
As the empirical data show, the task of supervising PhD students has become more complex. As 
the university evolves and incorporates a new agenda with regards to the purpose and value of 
knowledge production, so supervisors have been asked to adapt to several new legitimate agen-
das. This study shows that the sole pursuit of academic and professional aims no longer domi-
nates, whereas knowledge production from a market perspective gains ground. This is interesting 
when we compare it with the findings of Grant (2005). In her study, Grant identifies four dis-
courses related to supervision of master students, which she names the psychological, the tradi-
tional academic, the techno-scientific, and the neo-liberal discourses. There is a large element of 
accordance between the two last mentioned discourses and knowledge production from a market 
perspective. Likewise the traditional academic discourse can be somewhat compared with 
knowledge production from an academic perspective, and the knowledge production mode of 
societal changes does have elements of the psychological discourse. Grant concludes that the 
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psychological discourse is by far the most dominating, whereas the traditional academic ‘does 
show’ in her data, the techno-scientific ‘never surfaced’ and the neo-liberal ‘appeared infrequent-
ly’ (Grant, 2005, p. 8-9). It is noteworthy that her results seem to be in opposition to the results of 
this study, even if the categories do not compare entirely. There could be several explanations for 
this.  

First of all, her study is carried out in the arts, humanities, and social sciences, whereas the super-
visors of this study come from the technical sciences. Traditionally the technical science culture 
is characterized more by co-operation with and funding by external firms, and male and mascu-
line norms of academic life (Johnson, Lee, & Green, 2000). This is also reflected in the differ-
ences between the two programs in this study. Program B, characterized by classic technical dis-
ciplines, is dominated by the market perspective. Program A, at the interface of technology and 
social science, is more diverse. Secondly, there is a difference between supervising master stu-
dents and PhD students. PhD students are more frequently part of research and often financed by 
external sources, thereby introducing more market driven agendas.  Finally, the time difference 
between 2005 and 2012 may also explain why knowledge production from a market perspective 
dominates the perspective of the supervisors in this study and is hardly traceable in the study of 
Grant. The development towards tighter time limits, more external funding, more PhD students 
per supervisor, and more international students is a development that has increased and spread to 
more and more departments during the last ten years – as is also visible in the transformation of 
the two research programs in this study. The supervisors from program B said their transfor-
mation started 10 years ago, while the supervisors from program A said their transformation 
started only a couple of years ago.  

One way or the other, the results of this study show that knowledge production related to PhDs is 
interpreted in several ways mirroring the different agendas of a modern university. It is also visi-
ble from the study that different perspectives have different values, challenges, and consequences. 
Ideally a university of today needs supervisors who pursue the values of all three perspectives. 
The results of this study, however, show a tendency towards the market perspective. Old fash-
ioned virtues like contributing academically to a field and valuing professional passion are put 
under pressure by new productivity and efficiency demands, which affect the job satisfaction of 
some supervisors (See also Bianchetti & Quartiero, 2010; Smith, 2012). On a greater scale it 
might also affect the quality of the research carried out, bearing in mind the comment from one 
supervisor that the “academic novelty” is “at the low end” in some PhD projects. In general all 
supervisors are put under pressure to make sure deadlines are kept and, in case of external fund-
ing, that expectations from outside are met. To PhD education as a whole, it is interesting if the 
data of the research thereby draw a general picture of a development towards more leadership and 
control by supervisors and stronger ties between PhD research and the supervisor’s own research. 
This is mainly of interest in connection with the question of where decision-making regarding 
central choices in research processes can or should be placed – with the supervisor or with the 
PhD student – and what this means to the independence of the PhD student. A development to-
wards a more controlling role for the PhD supervisor with greater responsibility for project con-
tents and more teaching of culturally bound work routines also affects the supervisor’s work con-
ditions and his or her chances to cope with the facilitation of the professional development of an 
increasing number of PhD students.  

The new agenda also presents other challenges to the role of the supervisor. These concern the 
cultural dimension. As is evident from the empirical data, supervisors react differently to the fact 
that international PhD students bring new habits, values, and modes of operation. Some supervi-
sors make an effort to embrace and facilitate the understandings of international PhD students, 
whereas more supervisors consider the cultural exchange a burdensome and time demanding ac-
tivity in the name of efficiency and productivity. In this respect the results of the study lean to-
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wards the results of researchers like Leathwood (2006) and Goode (2007). The efficient way of 
dealing with internationalization by some supervisors is to make sure international PhD students 
are not too unfamiliar with the ways research are carried out here a priori, e.g., by choosing only 
international students who have done a European master beforehand or spent some time as re-
search assistant before starting the PhD study. In this sense internationalization and cultural ex-
change are not furthered. If we look at the two research programs, it cannot be concluded that 
extended exposure to internationalization (research program B) leads to increased cultural ex-
change: probably increased knowledge and more routines regarding the handling of challenges, 
but not a larger degree of openness. The question begging an answer is how international and 
open really are we in educating PhDs? And how much rationalisation efforts and tighter time 
limits mean in this connection? What are the consequences for international PhD students coming 
here? This cannot be answered based on this piece of research, but it would make an interesting 
topic in a research and education perspective. 

Conclusion 
This empirical inquiry examines how certain conditions bound by context – including the number 
and type of PhD students – exert influence on PhD supervisors’ practice and self-image in a con-
crete professional connection; the Faculty of Engineering and Science at Aalborg University. As 
such, this inquiry carries the most validity in comparable professional research environments that 
experience similar agendas and conditions. In the profession of the humanities, for example, you 
will most probably find a different setting and context for the PhD supervisors, resulting in anoth-
er distribution and nature of the knowledge production there. Given the exploratory nature of the 
inquiry, it can be seen as the initial examination of tendencies which are well-suited for further 
research. Regarding the data, it is worth mentioning that the two groups of researchers (in pro-
gram A and program B, respectively) have been interviewed at two different stages of transition. 
This is an advantage in identifying understandings and practices in two different phases, but the 
lack of simultaneousness should be noted when drawing conclusions (Olsen & Pedersen, 1997, p. 
190).  

The questions that have been addressed in this article are the following: What is the understand-
ing of PhD supervisors with regards to the purpose of PhD related knowledge production? How 
do they actually practice based on that understanding? The larger purpose being to investigate 
what consequences the current trends have for the working conditions of the PhD supervisors and 
the education of PhD students at large. 

The empirical evidence shows that it has become more complex to be a PhD supervisor. Ideally 
the university has several legitimate agendas, which the supervisors are asked to balance, not 
necessarily in a single PhD project, but at least at a more aggregated level. Three knowledge per-
spectives are identified in this study:  knowledge production in an academic perspective, 
knowledge production in a market perspective, and knowledge production in a changing society 
perspective. Each embracing a specific university agenda: 1) High quality research, 2) Economic 
viable and efficient research, and 3) Internationally relevant change agency research. Ideally each 
of these perspectives corresponds to a specific role and focus as a supervisor: 1)The role as pro-
fessional sparring partner focusing on motivation and professional guidance, 2) The role as pro-
ject leader focusing on the production of usable results, and 3) The role as an all-round facilitator 
focusing on the ability of the PhD student to understand and reflect on theory and put it to practi-
cal use in a new context.  

The research shows that, currently, knowledge production in a market perspective is the dominat-
ing perspective, putting the two other perspectives under pressure. For instance, knowledge pro-
duction in an academic perspective is put under pressure by more strict deadlines and more nar-
row agendas and calls for productivity. Knowledge production in a changing society perspective 
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is likewise put under pressure by the work load related to facilitating international PhD students 
into change agents and the corresponding lack of resources put into the task by the university 
management. The top concern from a market perspective is how to introduce probation for PhD 
students, so it becomes possible to terminate students that do not perform well.    

For the education of PhD students as such, the current development implies a more leading and 
visible role for the supervisor, even in terms of what to study, giving the supervisor a more cen-
tral and responsible part compared to earlier. It also implies an increased pressure on academic 
quality. What all this means to the PhD students is an interesting question to pursue from here. 
Surely different knowledge perspectives will affect PhD students in different ways. 

References 
Argyris, C., & Schön, D. (1974). Theory in practice: Increasing professional effectiveness. San Francisco: 

Jossey-Bass Publishers. 

Barnett, R. (1994). The limits of competence. Buckingham: Open University Press. 

Barnett, R. (2011). Being a university. London: Routledge. 

Bianchetti, L., & Quartiero, E. M. (2010). Researchers under pressure: A comparative study of new forms 
of producing, advising and transmitting knowledge in Brazil and the European Union. European Edu-
cational Research Journal, 9(4), 498-509. 

Buchanan, J., Gordon, S., & Schuck, S. (2008). From mentoring to monitoring: The impact of changing 
work environments on academics in Australian universities. Journal of Further and Higher Education, 
32(3), 241-250. 

Bøgelund, P. (2011). Kompetenceløft af ph.d.-vejlederen i en interkulturel virkelighed - Forbedring af 
praksis og viden omkring supervisio n af udenlandske ph.d.-studerende [Skills enhancement of the 
PhD supervisor in an intercultural reality - Improvement of practice and knowledge surrounding the 
supervision of foreign PhD students]. [Project description]. 

Bøgelund, P. (2014). Flere og mere internationale ph.d.-studerende – Hvad betyder det for ph.d.-
vejledningen? [More PhD students and more international PhD students - What does this mean for PhD 
supervision?]. Dansk Universitetspædagogisk Tidsskrift, 9(16), 144-154.  

Delamont, S., Atkinson, P., & Parry, O. (2004). Supervising the doctorate. A guide to success (2nd ed.). 
Maidenhead: The Society for Research into Higher Education and Open University Press. 

Dunleavy, P. (2003). Authoring a PhD. How to plan, draft, write and finish a doctoral thesis or disserta-
tion. China: Palgrave study guides. 

Dysthe, O. (2002). Professors as mediators of academic text cultures: An interview study with advisors and 
master’s degree students in three disciplines in a Norwegian university. Written Communication, 19(4), 
493-544. 

Eley, A., & Jennings, R. (2005). Effective postgraduate supervision. Improving the student/supervisor rela-
tionship. Maidenhead: Open University Press. 

Forsknings- og Innovationsstyrelsen. (2011). Evaluering af forskerkarriereveje- håndtering af forskeres 
karrierer på de danske universiteter [Evaluation of research career ways - Handling of researchers' ca-
reers at Danish universities]. København: Forsknings- og Innovationsstyrelsen. 

Gardner, S. K. (2008). “What’s too much and what’s too little?” The process of becoming an independent 
researcher in doctoral education. The Journal of Higher Education, 79(3), 326-350. 

Gibbons, M., Limoges, C., Nowotny, H., Schwartzman, S., Scott, P., & Trow, M. (1994). The new produc-
tion of knowledge. The dynamics of science and research in contemporary societies. London: SAGE 
Publications Ltd. 



How Supervisors Perceive PhD Supervision 

54 

Goode, J. (2007). Empowering or disempowering the international Ph.D. student? Constructions of the 
dependent and independent learner. British Journal of Sociology of Education, 28(5), 589-603. 

Grant, B. (2005). The pedagogy of graduate supervision: Figuring the relations between supervisor and 
student. Auckland: The University of Auckland. 

Handal, G., & Lauvås, P. (2006). Forskningsveilederen. Oslo: Cappelen Akademisk Forlag. 

Jamison, A., Christensen, S. H., & Botin, L. (2011). A hybrid imagination. Science and technology in cul-
tural perspective. London: Morgan & Claypool Publishers. 

Johnson, L., Lee, A., & Green, B. (2000). The PhD and the autonomous self: Gender, rationality and post-
graduate pedagogy. Studies in Higher Education, 25(2), 135-147. 

Jones, M. (2013). Issues in doctoral studies – Forty years of journal discussion: Where have we been and 
where are we going? International Journal of Doctoral Studies, 8, 83-104. Retrieved from 
http://ijds.org/Volume8/IJDSv8p083-104JonesFT129.pdf  

Kolmos, A., & Holgaard, J. E. (2007). Situationsbaseret projektvejledning [Situation-based project 
supervision]. Dansk Universitetspædagogisk Tidsskrift, 3, 54-62.  

Leathwood, C. (2006). Gender, equity and the discourse of the independent learner in higher education. 
Higher Education, 52, 611-633.  

Lee, A. (2008). How are doctoral students supervised? Concepts of doctoral research supervision. Studies 
in Higher Education, 3, 267-281. 

Lindén, J. (1998). Handledning av Doktorander [Supervision of PhD students]. Nora: Bokförlaget Nya 
Doxa. 

Meyer, L. H. (2012). Negotiating academic values, professorial responsibilities and expectations for ac-
countability in today’s university. Higher Education Quarterly,  66(2), 207-217. 

Olsen, P. B., & Pedersen, K. (1997). Problemorienteret projektarbejde – en værkstøjsbog [Problem 
oriented project – A toolbook]. Frederiksberg: Roskilde Universitetsforlag. 

Rugg, G., & Petre, M. (2004). The unwritten rules of PhD research. Maidenhead: Open University Press. 

Smith, M. J (2012). Transforming traditions: A study of researchers in higher education. Journal of Further 
and Higher Education, 36(2), 187-203. 

Schniederjans, M. J. (2007). A proposed Ph.D. student bill of rights. International Journal of Doctoral 
Studies, 2, 1-8. Retrieved from http://www.ijds.org/Volume2/IJDSv2p001-008Schniederjans22.pdf  

Sursock, A., & Smidt, H. (2010). Trends 2010: A decade of change in European higher education. Brus-
sels: European University Association. 

Taylor, S., & Beasley, N. (2005). A handbook for doctoral supervisors. New York: Routledge. 

Wenneberg, S. B. (2001). Vidensledelse på universiteterne – når viden både skal produceres og anvendes 
[Knowledge management in universities - when knowledge both be produced and used.]. Ledelse og 
Erhvervsøkonomi, 1, 39-48. 

Wichmann-Hansen, G., Eika, B., & Mørcke, A. M. (2007). Hvad findes der af litteratur om vejledning? – 
Litteratursøgning med fokus på publicerede, evidensbaserede studier [What literature is available on 
supervision? - Literature search focused on published evidence-based studies.] Dansk 
Universitetspædagogisk Tidsskrift, 3, 11-19. 

http://ijds.org/Volume8/IJDSv8p083-104JonesFT129.pdf
http://www.ijds.org/Volume2/IJDSv2p001-008Schniederjans22.pdf


Bøgelund 

55 

Biography 
Pia Bøgelund is an Assistant Professor at the Department of Planning 
at Aalborg University.  Her current fields of research are supervision of 
international PhD students and group dynamics related to problem 
based learning projects.  She has published on the facilitation of inde-
pendent international students, skills development of supervisors and 
conflict management related to group work. She works with the train-
ing and skills development of university staff and researchers as con-
cerns PhD supervision, professional communication and project plan-
ning. She also works as a coach for the PhD students at the Faculty of 
Engineering and Science. She holds a Master degree in Planning, a 
PhD in Planning and is trained as coach and psychotherapist as well. 

 

 



This page left blank intentionally 

 



International Journal of Doctoral Studies Volume 10, 2015 
Cite as: Hardré, P. L., & Hackett, S. (2015). Defining the graduate college experience: What it “should” versus “does” 
include. International Journal of Doctoral Studies, 10, 57-77. Retrieved from http://ijds.org/Volume10/IJDSv10p057-
077Hardre0665.pdf  

Editor: Ahabab Chowdury 
Submitted: April 18, 2014; Revised: December 5, 2014; Accepted: January 6, 2015 

Defining the Graduate College Experience: 
What it “Should” versus “Does” Include 

Patricia L. Hardré and Shannon Hackett 
University of Oklahoma, Norman, OK, USA 

hardre@ou.edu   shackett@gmail.com 

Abstract 
Gaps between expectations and actual educational experience may influence motivation, learning 
and performance. The graduate college experience (GCE) is shrouded in myth and legend that 
may create unrealistic expectations, while its reality includes elements of politics, economics and 
organizational psychology. This study examined 1,629 present and former graduate students’ per-
ceptions of what their graduate school experiences should and did include. The sample was ana-
lyzed as a whole and also divided and tested for subgroup differences by: degree types (masters 
and doctorate); at four different points along their degree paths (entrance, midpoint, exit, alumni); 
and by disciplinary subgroups (hard sciences, social sciences, arts, interdisciplinary). Statistically 
significant differences were found between subgroups on perceptions of what the GCE “should” 
and “does” include separately. Further, within-groups comparison of what the graduate college 
experience “should” and “does” include showed significant differences for the whole group and 
all subgroups. In addition, the differences between graduate students’ expected and actual experi-
ence (should - does) negatively predicted overall satisfaction with their graduate experience. 
These contrasts of students’ actual and expected graduate experiences present potential to explain 
some of graduate students’ dissatisfaction and non-completion, and offer information to support 
program improvement and retention of graduate students.  

Keywords: Graduate education, graduate school expectations, attrition, graduate student satisfac-
tion, program improvement  

Introduction 
Any educational journey is a complex experience, unique to students, based on their prior 
knowledge and experience, and on the goals and expectations that they bring to it. Graduate edu-
cation is more individualized than compulsory or undergraduate, because graduate students have 
different degrees of choice, are at different phases of life as well as education, go on to graduate 
education for different reasons, and bring different outcome expectations (many of which are im-

plicit). Much can be learned about how 
different people experience graduate 
education from illuminating these ex-
pectations and how the actual experi-
ence either matched with or diverged 
from them.  

To address these issues, this manuscript 
first reviews the existing research litera-
ture on the graduate experience. Second, 
it presents the study’s purpose, research 
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questions and methods. Third, it reports data from 1,629 current and former graduate students, the 
overall descriptive results as foundation, followed by comparative and predictive analyses. Com-
parative analyses address the significance of between-group differences of “should” and “does” 
perceptions separately, and then significance of within-group differences between “should” and 
“does” perceptions directly compared. Predictive analysis examines the degree to which these 
differences (should – does) predicts difference in students’ overall satisfaction with their graduate 
experience. Finally, this manuscript discusses the importance of these findings and their potential 
role in the improvement of graduate programs. 

Literature Review 
Graduate programs in the U.S. alone account for 2.8 million students each year (National Center 
for Educational Statistics, 2013), and many times more globally. Even though some universities 
have more graduate students attending than undergraduates, much less research is conducted on 
graduates’ educational experiences.  

U.S. studies on various elements of graduate students’ experiences have generally been localized 
to a discipline or program (e.g., Coulter, Goin & Gerard, 2004; Gardner & Barnes, 2007), while 
some international studies have combined disciplinary and institutional characteristics with cul-
ture (e.g., Kanan & Baker, 2005), both producing deeply contexualized findings primarily ad-
dressing local needs. More generalizable research is essential to inform the work of faculty and 
staff who teach, train, manage, mentor, plan and make policy to support graduate students (Nes-
heim, Guentzel, Gansemer-Topf, Ross, & Turrentine, 2006).  

Graduate education involves major changes of context and experience for students, both those 
coming directly from undergraduate programs and those returning after time away from academe 
(Austin, Cameron, Glass, Kosko, Marsh, Abdelmagid, & Burge, 2009; Gardner, 2009). These 
dramatic changes require people to redirect their cognitive priorities and emotional energy, and 
reframe their perceptions of themselves and of others (Murray, 2009). Such demands and chal-
lenges can initiate identity development and transformation (Hall & Burns, 2009; Sweitzer, 
2009). However, they may also trigger deep self-doubt and anxiety (Gansemer-Topf, Ross, & 
Johnson, 2004). Being back in academe after years away can be a tremendous adjustment. That 
adjustment is amplified when the return is to a different discipline and professional culture of ex-
pectations, demanding re-acculturation and socialization (Baker & Lattuca, 2010). It is clear why 
many students need substantial support to manage these shifts, in the face of academic demands 
combined with managing a family and outside job responsibilities (Hardré & Hackett, in press, 
2014). In addition to the money, time and other resources that it requires of students, graduate 
education also takes significant commitment of time, funding and expertise from faculty and staff 
in academic departments and institutions (Smallwood, 2004). Yet attrition from graduate pro-
grams is estimated to be as high as 50% or more (Offstein, Larson, McNeill, & Mwale, 2004). 
This rate of attrition raises the question of how such a substantial resource loss might be reduced.  

Most research on graduate students’ experience has been largely academic (Golde, 2000), but 
academics only explain part of graduate students’ success. Other huge contributions are made by 
motivation, personal and professional identity development, personal satisfaction, finances and 
support resources, social support, peer relationships and community, and overall well-being 
(Gansemer-Topf et al., 2004; Hardré & Chen, 2005, 2006; Offstein et al., 2004; Weidman, Twale, 
& Stein, 2001). These elements of the graduate experience are scarcely evident in the research 
literature, except in the work of a small group of researchers. Thus, it is unclear how the diverse 
elements of the graduate experience match the expectations of an increasingly diverse and ever-
changing profile of the graduate student.  
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The Role of Perceptions and Motivation 
To address these issues, research needs to provide insight into the current and authentic nature of 
the graduate college experience, illuminated through students’ perceptions of their graduate jour-
neys. Perceptions reflect the lived reality of novel experience, because the nature and impacts of 
experience depend less on the actual, measurable events than on the participants’ individual and 
collective perceptions of those events (Hardré & Burris, 2011; Schlossberg, Waters, & Goodman, 
1995). Perceptions of the experience are responsive to current, salient experiences and to meta-
cognitive reflection (van Manen, 1990).  

Among critical perceptions in a transitional experience like graduate school are goals, which im-
pact how people work and learn (Kenner & Weinerman, 2011). People enter into experiences for 
personally-valued reasons, and they invest and persist for personally-valued outcomes (Latham, 
2007). However, little systematic research has included the goals and expectations that graduate 
students bring into their educational experiences or how their experiences match those expecta-
tions. Teaching and mentoring by faculty and senior peers is a key factor in graduate students’ 
motivation and success (Delaney, 2004; Fagen & Suedkamp Wells, 2004). Yet students may not 
all have the same expectations and experiences of those relationships (Tenenbaum, Crosby, & 
Gliner, 2001). Graduate students’ identity development includes cognitive, social and psychoso-
cial changes (Gardner, 2009). That identity development affects how students see their world, 
themselves and others (Harrison 2008). Students’ initial expectations and developmental percep-
tions, interactions with others and overall satisfaction with their graduate experience, affect the 
quality of their academic work (Golde, 2000). These perceptions also influence their effort in-
vestment, and whether they complete their degrees or add to the attrition statistics (Lipschultz & 
Hilt, 1999; Lovitts, 2001). Thus, these perceptual and motivational characteristics have major 
implications for graduate education and understanding the graduate experience.  

Study Purpose 
The purpose of this study was to investigate how a diverse group of university graduate students 
and recent graduates defined the graduate experience. The measurement framework posited two 
perspectives, one ideal or expected (what it should include), and the other, actual or experiential 
(what it did include). Further analysis compared the two sets of perceptions for the same individ-
uals and groups, and investigated their relationship to overall satisfaction with the graduate expe-
rience.  

Research Questions 
1. How do graduate students define the graduate experience? What characteristics do they 

believe it should include, and how do they rank the importance of these characteristics?  

2. How do graduate students define their own graduate college experience? What character-
istics do they believe it does include (or has included), and how do they rank the im-
portance of these characteristics?  

3. To what degree do graduate students’ perceptions of what their own graduate experience 
does include differ significantly from what they believe it should include?  

4. Do differences between students’ expected and actual graduate college experience predict 
differences in their overall satisfaction with their graduate experience?  
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Methods 

Study Design 
To address these questions, the researchers administered a set of questionnaires assessing gradu-
ate students’ perceptions of their expected and actual experiences as well as their overall satisfac-
tion with their graduate experience. The instruments and procedures were designed to allow for 
both within-subjects and between-subjects analyses.  

Procedure 
All administration occurred in an asynchronous online survey administration system. The online 
administration method was used to maximize efficiency and optimize access to off-campus and 
distributed participants. Participants were recruited via email invitation, using lists of eligible stu-
dents and recently-graduated alumni, provided by the university’s graduate college. Participants 
were offered small individual incentives (tee-shirts) and entered into a drawing for a larger incen-
tive (a popular digital device). To ensure anonymity and objectivity, participant identification was 
automatically separated from responses in the system. All study activities were consistent with 
institutional human subject requirements, with data de-identified and confidentiality maintained. 
Response rate for current students was 50%, and for alumni 10%. 

Institutional Context 
The research site was a large public university in the United States. As a public institution, it had 
a generally open recruitment and acceptance policy. The university was not highly selective, 
though additional requirements were set by academic departments and programs. The century-old 
graduate college enrolls more than 4,000 students annually. Doctoral and masters degrees and 
certificates are offered in nearly every academic program, from traditional to continuing and pro-
fessional education. Some programs are highly-structured, while others allow students to progress 
at their own pace. Colleges and departments have autonomy to set program and curriculum re-
quirements. The graduate college monitors progress and maintains accountability for established 
benchmarks and requisites. The graduate student body is comprised of about 70% U.S. students 
and 30% international students from over 40 nations. Graduate students are almost evenly divided 
by gender, and range in age from 21-90. About 60% of students attend school full-time, and 40% 
part-time. Many also work outside jobs, and have families.  

Participants 
Participants were 1,430 current masters and doctoral students and 199 recently-graduated alumni. 
They were invited to take one of four parallel forms of a questionnaire appropriate to their point-
in-program: entry (516), midpoint (372), exit (542) or alumni (199). Table 1 shows summary par-
ticipant demographics. Study participation was voluntary (as required by institutional human sub-
jects committee), and group sizes (N) reflect actual voluntary participation. Even so, the partici-
pant group profile was demographically similar to the larger graduate student population on cam-
pus (within +/- 5%).  
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Table 1: Participant demographics 

 All 
(N=1629) 

Masters 
(N=1400) 

PhD 
(N=229) 

Gender     
   Male 740 612 127 
   Female 880 779 100 
   Other Gendered 1 1 -- 
Ethnicity    
   African American/Black 143 130 13 
   Asian American/Asian 116 87 29 
   Pacific Islander/Native Hawaiian 5 5 -- 
   Hispanic/Latino 92 79 11 
   Native American/American Indian 75 67 8 
   White/Caucasian 1131 971 160 
   Other 61 54 7 
Colleges    
   Architecture 24 24 -- 
   Arts & Sciences 556 455 101 
   Atmospheric & Geographic Sciences 32 26 6 
   Business 85 80 5 
   Earth & Energy 44 41 3 
   Education 189 150 37 
   Engineering 116 90 26 
   Fine Arts 43 30 13 
   Journalism and Mass Communication 31 24 7 
   International Studies 42 42 -- 
   Liberal Studies 199 194 5 
   Dual Degree/Interdisciplinary 258 232 26 

  

Measures 

Defining the Graduate Experience 
The “Defining the Graduate Experience” questionnaires, as well as the graduate satisfaction scale, 
were originally developed from graduate students’ qualitative responses to the question: “What 
characterizes the graduate college experience?” Open responses were then distilled into standard-
ized items, reviewed and endorsed by graduate faculty, and tested with interdisciplinary graduate 
students, demonstrating good reliability and validity evidence (for details see Hardré & Hackett, 
in press & online, 2014). Two parallel forms (“does” and “should”) were developed, with identi-
cal items but different item stems. Both forms were administered to all participants, allowing 
within-subjects as well as between-subjects analyses. Participants could not see the second ver-
sion while responding to the first, nor could they go back and change responses after leaving a 
section. In addition, students completed the assessment of their overall satisfaction with their 
graduate experience, which was developed through the same process (standardized items refined 
from generative statements provided by graduate students and endorsed by faculty).  
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Perceptions of the student’s ideal or expected graduate experience (“should”). This section 
assessed what students thought the graduate experience should include (32 items; 8-point Likert-
type; alpha = .97). The cluster was structured with an item stem, “To me, the graduate experience 
should include…” followed by a list of responses to endorse. Sample item: “an environment to 
study and grow intellectually”. 

Perceived nature of the student’s actual graduate experience (“does”). This section assessed 
what students perceived their own graduate experience to include (32 items; 8-point Likert-type; 
alpha = .98). The cluster was structured with an item stem, “For me, the graduate experience does 
include…” followed by a list of responses to endorse, matched to those in the previous scale. 
Sample item: “being part of an academic community”. 

Satisfaction with the graduate experience. This scale assessed students’ overall satisfaction 
with their graduate experience (12 items; Likert-type; alpha = .90). It presented individual state-
ments to endorse. Sample items: “I enjoy being a graduate student” and “At this time, I am satis-
fied with my overall graduate experience.”  

Analysis 
The scales demonstrated high internal consistency (Cronbach’s alphas of .90-.98 for all sub-
groups), supporting their use as coherent to represent this set of perceptions for analyses (Cook & 
Beckman, 2006; DeVellis, 2013). First, participant responses were compared, descriptively and 
statistically, for mean score differences, by whole group and by the three sets of subgroups, with-
in each of the parallel scales (comparing different groups’ perceptions of “should” and “does” 
separately). Second, the whole group and subgroups’ mean scores were compared across the 
scales (comparing within-groups “should” to “does”). Third, the difference scores (between 
“should” and “does”) were tested for relationship with students’ overall satisfaction with their 
graduate experience. All parallel scale comparison analyses were conducted using the t-test, be-
cause it is an appropriate statistical analysis method to compare between-groups’ responses on the 
same measures (independent-samples t-test), and responses from same-subject groups on inde-
pendent (not repeated) measures (dependent or paired-samples t-test) (Newton & Rudestam, 
2013; Salkind, 2014). ANOVA was used for the analyses that included more than two compari-
son groups, such as point-in-program and disciplinary subgroups. The tests of predictive relation-
ship between the difference score on overall satisfaction with the GCE were conducted using 
simple linear regression, which is appropriate for predicting response on one variable from re-
sponses on a different variable (Salkind, 2014; Vik, 2014). Given the lack of precedent for these 
investigations, the level of significance was set at p<.05.  

Degree type subgroups (masters and doctoral) were identified by the graduate college records and 
confirmed by students’ self-reported demographics. Point-in-progress subgroups (entrance, mid-
point, exit & alumni) were identified by the graduate college records, based on credit hours and 
major degree benchmarks completed. Disciplinary subgroups were determined by clustering the 
major programs into four groups based on similarities in their domain skills and professional 
competencies: hard sciences (e.g., Mathematics, Biology, Meteorology, Chemistry, Physics, Ge-
ology, Engineering); social sciences (e.g., Communication, Anthropology, Psychology, Social 
Work, Political Science, Business, Education); arts (e.g., Literature, Languages, Fine Arts, Dra-
ma, Dance); and interdisciplinary (e.g., International Relations, Interdisciplinary Studies, Liberal 
Studies). 
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Results 

Should Include—Whole and Subgroups 
The first research question, regarding what students believed the graduate experience should be 
was as follows: How do graduate students define the graduate experience? What characteristics 
do they believe it should include and how do they rank the importance of these characteristics? 
To address this question, the researchers analyzed mean scores on the first parallel form of the 
“Defining” scale by whole group, then by degree type subgroups, then by point-in-progress sub-
groups, and finally by disciplinary subgroups. Table 2 shows item and scale means responses for 
the whole group and degree-type subgroups (masters and doctoral).  

For the whole group of graduate students, based on highest mean scores, the three most important 
aspects the graduate experience should include are: “clear guidelines as to what is expected and 
required to complete the degree;” “an environment to study and grow intellectually;” and “oppor-
tunities to increase my scholarly understanding.” The least important aspect the graduate experi-
ence should include is: “more of the same as in undergraduate.” 

Results showed a significant difference between masters (M = 6.61, SD = 0.96) and doctoral (M = 
6.75, SD = 0.82) students [t(1627) = -2.19, p = .029]. In general, doctoral students endorsed more 
strongly that their graduate experience should contain the scale items than did masters students. 
However, masters students’ means were significantly higher than doctoral students’ for just four 
characteristics: “authentic, applied experiences linked to real work expectations” [t(1617) = 2.20, 
p = .028]; “value-added that makes the degree worth what it cost” [t(1609) = 4.03, p = < .001]; 
“taking on topics and issues that can make a difference in the world” [t(1618) = 2.62, p = .032]; 
and “more of the same as in undergraduate” [t(1614) = 3.53, p < .001].  

Next the researchers compared mean scores for the whole scale and by items for subgroups by 
point-in-progress toward degree. Table 3 shows item and scale means for the “should” scale by 
point-in-progress subgroups (entry, midpoint, exit, alumni). 

Results showed almost significant differences between Entrance (M = 6.63, SD = 0.95), Midpoint 
(M = 6.55, SD = 1.06), Exit (M = 6.63, SD = 0.90), and Alumni (M = 6.76, SD = 0.73) students 
[F(3, 1626) = 2.28, p = .078]. A post hoc Tukey test showed a significant difference between 
Midpoint and Alumni (p = .045), with alumni most strongly endorsing the scale characteristics. 
The general trend was endorsement of the characteristics as part of the actual graduate college 
experience increasing toward degree completion, after a drop at midpoint for some characteris-
tics, as reflected in Table 3. 

Finally the researchers compared what the graduate college experience “should” include by disci-
plinary subgroups. Table 4 compares mean scores for the disciplinary subgroups (hard sciences, 
social sciences, arts, and interdisciplinary). 

Results showed a significant difference between Hard Sciences (M = 6.69, SD = 0.93), Social 
Sciences (M = 6.63, SD = 0.93), Arts (M = 6.87, SD = 0.68), and Interdisciplinary (M = 6.53, SD 
= 0.99) students, [F(3, 1626) = 5.20, p = .001]. A post hoc Tukey test showed Arts had a signifi-
cantly higher mean than both Social Sciences (p = .043) and Interdisciplinary (p = .002). Students 
in the Arts believe more strongly than those in the Social Sciences and Interdisciplinary majors 
that the graduate experience should contain the items listed in the scale. 
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Table 2: Graduate experience “should include” by whole group and degree type 

To me, the graduate experience should include...  All 
(N=1629) 

Masters 
(N=1400) 

PhD 
(N=229) 

an environment to study and grow intellectually. 7.39 7.38 7.44 
being a part of an academic community. 6.99 6.96 7.15 
a high level of intellectual training. 7.31 7.29 7.42 
opportunities to increase my scholarly understanding. 7.32 7.30 7.42 
opportunities very different from undergraduate education. 6.59 6.58 6.62 
having interactions with other students in my program and depart-
ment. 6.94 6.92 7.05 

interacting with students from other departments and colleges. 5.93 5.91 6.04 
being focused on one program of content and skills. 5.97 6.01 5.77 
a high level of stress and anxiety. 3.55 3.52 3.79 
high expectations and exacting standards of performance. 6.65 6.64 6.74 
developing close connections with faculty. 6.45 6.38 6.90 
close mentoring. 6.52 6.45 6.90 
developing true expertise in my field. 7.19 7.15 7.43 
having the opportunity to be published. 5.71 5.51 6.93 
presenting work at scholarly and professional conferences. 5.70 5.48 7.03 
learning to be the best at what I do. 7.01 6.99 7.10 
meeting and connecting with other graduate students. 6.45 6.44 6.49 
more of the same as in undergraduate. 3.51 3.59 3.07 
instruction by experts in the field. 7.15 7.14 7.22 
solid, theoretical and research grounding. 6.83 6.76 7.23 
links to authentic professional practice. 7.03 7.02 7.07 
authentic, applied experiences linked to real work expectations. 7.07 7.10 6.90 
integration of theory and authentic professional practice. 7.06 7.06 7.06 
support for graduate students by the university. 7.08 7.07 7.17 
feeling connected to others with similar goals and aspirations. 6.76 6.76 6.78 
faculty members who really care whether all graduate students suc-
ceed. 7.18 7.17 7.23 

value-added that makes the degree worth what it cost. 7.05 7.10 6.72 
good communication between faculty and graduate students. 7.27 7.27 7.31 
clear guidelines as to what is expected and required to complete the 
degree. 7.40 7.40 7.43 

deeply meaningful learning opportunities. 7.22 7.22 7.21 
taking on topics and issues that can make a difference in the world. 6.94 6.98 6.71 
daring to dream big and actually achieving those dreams. 6.85 6.85 6.80 
Scale means 6.63 6.61 6.75 
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Table 3: Graduate experience “should include” by point-in-progress 

To me, the graduate experience should include...  Entrance 
(N=516) 

Midpoint 
(N=372) 

Exit 
(N=542) 

Alumni 
(N=199) 

an environment to study and grow intellectually. 7.35 7.35 7.39 7.53 
being a part of an academic community. 6.94 7.00 6.97 7.13 
a high level of intellectual training. 7.27 7.24 7.33 7.46 
opportunities to increase my scholarly understanding. 7.31 7.27 7.32 7.42 
opportunities very different from undergraduate educa-
tion. 6.60 6.50 6.64 6.58 

having interactions with other students in my program 
and department. 6.91 6.89 6.92 7.16 

interacting with students from other departments and 
colleges. 5.91 5.80 5.97 6.09 

being focused on one program of content and skills. 6.11 5.81 6.05 5.71 
a high level of stress and anxiety. 3.57 3.48 3.62 3.46 
high expectations and exacting standards of perfor-
mance. 6.58 6.63 6.72 6.66 

developing close connections with faculty. 6.38 6.39 6.47 6.69 
close mentoring. 6.52 6.39 6.50 6.81 
developing true expertise in my field. 7.17 7.11 7.19 7.38 
having the opportunity to be published. 5.75 5.65 5.58 6.11 
presenting work at scholarly and professional confer-
ences. 5.77 5.60 5.57 6.10 

learning to be the best at what I do. 7.03 6.88 7.02 7.15 
meeting and connecting with other graduate students. 6.46 6.40 6.43 6.56 
more of the same as in undergraduate. 3.78 3.35 3.51 3.17 
instruction by experts in the field. 7.04 7.17 7.18 7.30 
solid, theoretical and research grounding. 6.78 6.86 6.77 7.05 
links to authentic professional practice. 7.09 6.92 6.99 7.16 
authentic, applied experiences linked to real work ex-
pectations. 7.12 6.92 7.10 7.16 

integration of theory and authentic professional practice. 7.07 6.98 7.09 7.14 
support for graduate students by the university. 7.10 7.02 7.04 7.25 
feeling connected to others with similar goals and aspi-
rations. 6.79 6.62 6.75 6.97 

faculty members who really care whether all graduate 
students succeed. 7.16 7.10 7.18 7.36 

value-added that makes the degree worth what it cost. 7.04 6.92 7.10 7.20 
good communication between faculty and graduate stu-
dents. 7.26 7.20 7.27 7.47 

clear guidelines as to what is expected and required to 
complete the degree. 7.36 7.35 7.42 7.54 

deeply meaningful learning opportunities. 7.16 7.04 7.32 7.44 
taking on topics and issues that can make a difference in 
the world. 6.88 6.89 6.96 7.14 

daring to dream big and actually achieving those 
dreams. 6.86 6.70 6.86 7.03 

Scale means 6.63 6.55 6.63 6.76 
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Table 4: Graduate experience “should include” by disciplines 

For me, the graduate experience should include...  
Hard 

Sciences 
(N=281) 

Social  
Sciences 
(N=693) 

Arts 
(N=125) 

Inter-
disciplinary 

(N=532) 
an environment to study and grow intellectually. 7.35 7.36 7.61 7.38 
being a part of an academic community. 6.99 6.99 7.26 6.92 
a high level of intellectual training. 7.33 7.27 7.43 7.31 
opportunities to increase my scholarly understanding. 7.33 7.28 7.45 7.33 
opportunities very different from undergraduate edu-
cation. 6.51 6.65 6.79 6.50 

having interactions with other students in my pro-
gram and department. 6.97 7.00 7.24 6.77 

interacting with students from other departments and 
colleges. 6.25 5.77 6.11 5.92 

being focused on one program of content and skills. 5.91 5.95 5.93 6.04 
a high level of stress and anxiety. 4.01 3.38 3.52 3.55 
high expectations and exacting standards of perfor-
mance. 6.48 6.59 7.01 6.72 

developing close connections with faculty. 6.69 6.54 7.05 6.06 
close mentoring. 6.63 6.60 7.18 6.18 
developing true expertise in my field. 7.23 7.22 7.59 7.02 
having the opportunity to be published. 6.72 5.50 6.56 5.26 
presenting work at scholarly and professional confer-
ences. 6.70 5.53 6.61 5.19 

learning to be the best at what I do. 7.08 7.05 7.36 6.83 
meeting and connecting with other graduate students. 6.54 6.51 6.71 6.25 
more of the same as in undergraduate. 3.91 3.37 2.93 3.62 
instruction by experts in the field. 6.98 7.17 7.37 7.17 
solid, theoretical and research grounding. 6.90 6.77 7.02 6.82 
links to authentic professional practice. 6.95 7.11 7.24 6.90 
authentic, applied experiences linked to real work 
expectations. 6.94 7.18 7.14 6.99 

integration of theory and authentic professional prac-
tice. 6.99 7.11 7.10 7.02 

support for graduate students by the university. 7.04 7.14 7.47 6.94 
feeling connected to others with similar goals and 
aspirations. 6.74 6.87 7.06 6.55 

faculty members who really care whether all graduate 
students succeed. 7.10 7.23 7.56 7.06 

value-added that makes the degree worth what it cost. 6.77 7.07 7.09 7.15 
good communication between faculty and graduate 
students. 7.24 7.29 7.58 7.20 

clear guidelines as to what is expected and required 
to complete the degree. 7.30 7.40 7.60 7.40 

deeply meaningful learning opportunities. 7.09 7.30 7.39 7.15 
taking on topics and issues that can make a difference 
in the world. 6.81 7.02 6.78 6.94 

daring to dream big and actually achieving those 
dreams. 6.80 6.91 6.91 6.76 

Scale means 6.70 6.63 6.87 6.53 
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Does Include—Whole Group and Subgroups 
The second research question, regarding what students’ perceived their own graduate experience 
did include was as follows: How do graduate students define their own graduate college experi-
ence? What characteristics do they believe it does include (or has included), and how do they 
rank the importance of these characteristics? To address this question, the researchers analyzed 
mean scores on the second (does) parallel form of the “Defining” scale for the whole group and 
same subgroups as for the first (should) form of the scale. Table 5 shows item-level and scale 
means for the whole group and degree type subgroups (masters and doctoral).  

Table 5: Graduate experience “does include” whole group and degree types 

For me, the graduate experience does include... All 
(N=1629) 

Masters 
(N=1400) 

PhD 
(N=229) 

an environment to study and grow intellectually. 6.90 6.88 7.04 
being a part of an academic community. 6.55 6.51 6.75 
a high level of intellectual training. 6.74 6.72 6.92 
opportunities to increase my scholarly understanding. 6.93 6.90 7.07 
opportunities very different from undergraduate education. 6.21 6.13 6.66 
having interactions with other students in my program and depart-
ment. 6.68 6.67 6.74 

interacting with students from other departments and colleges. 4.85 4.85 4.89 
being focused on one program of content and skills. 6.35 6.36 6.28 
a high level of stress and anxiety. 5.33 5.25 5.84 
high expectations and exacting standards of performance. 6.49 6.46 6.69 
developing close connections with faculty. 5.78 5.71 6.22 
close mentoring. 5.36 5.27 5.95 
developing true expertise in my field. 6.18 6.12 6.53 
having the opportunity to be published. 4.49 4.27 5.83 
presenting work at scholarly and professional conferences. 4.45 4.21 5.94 
learning to be the best at what I do. 6.19 6.16 6.35 
meeting and connecting with other graduate students. 6.16 6.15 6.22 
more of the same as in undergraduate. 4.01 4.15 3.18 
instruction by experts in the field. 6.65 6.64 6.75 
solid, theoretical and research grounding. 6.54 6.51 6.77 
links to authentic professional practice. 6.14 6.15 6.07 
authentic, applied experiences linked to real work expectations. 6.13 6.16 5.94 
integration of theory and authentic professional practice. 6.24 6.27 6.04 
support for graduate students by the university. 6.00 5.99 6.05 
feeling connected to others with similar goals and aspirations. 6.14 6.16 6.04 
faculty members who really care whether all graduate students 
succeed. 6.41 6.41 6.44 

value-added that makes the degree worth what it cost. 6.11 6.14 5.92 
good communication between faculty and graduate students. 6.16 6.20 5.96 
clear guidelines as to what is expected and required to complete the 
degree. 6.34 6.38 6.07 

deeply meaningful learning opportunities. 6.43 6.43 6.45 
taking on topics and issues that can make a difference in the world. 6.25 6.28 6.07 
daring to dream big and actually achieving those dreams. 6.18 6.19 6.13 
Scale means 6.05 6.03 6.19 
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Results showed an almost significant difference between masters (M = 6.03, SD = 1.26) and doc-
toral (M = 6.19, SD = 1.10) students, [t(1627) = -1.83, p = .068]. Doctoral students feel more 
strongly that their graduate experience does (or did) contain the scale items than masters. Masters 
students reported statistically higher means than doctoral students for only two items on the 
“does” scale: “clear guidelines as to what is expected and required to complete the degree” 
[t(1602) = 2.40, p = .017] and “more of the same as in undergraduate” [t(1602) = 5.90, p < .001]. 
Table 6 compares means for responses on the “does” scale the same means for the point-in-
progress subgroups (entry, midpoint, late). 

Table 6: Graduate experience “does include” by point-in-progress” 

For me, the graduate experience does include...  Entrance 
(N=516) 

Midpoint 
(N=372) 

Exit 
(N=542) 

Alumni 
(N=199) 

an environment to study and grow intellectually. 6.91 6.77 6.94 6.98 
being a part of an academic community. 6.61 6.44 6.55 6.57 
a high level of intellectual training. 6.78 6.71 6.75 6.69 
opportunities to increase my scholarly understanding. 6.91 6.87 6.99 6.91 
opportunities very different from undergraduate educa-
tion. 6.15 6.24 6.25 6.16 

having interactions with other students in my program and 
department. 6.72 6.70 6.61 6.73 

interacting with students from other departments and col-
leges. 5.07 4.69 4.90 4.48 

being focused on one program of content and skills. 6.46 6.32 6.37 6.03 
a high level of stress and anxiety. 5.16 5.27 5.54 5.35 
high expectations and exacting standards of performance. 6.59 6.37 6.51 6.39 
developing close connections with faculty. 5.91 5.49 5.90 5.67 
close mentoring. 5.57 5.10 5.41 5.18 
developing true expertise in my field. 6.27 6.06 6.23 6.02 
having the opportunity to be published. 4.50 4.28 4.57 4.62 
presenting work at scholarly and professional confer-
ences. 4.46 4.20 4.48 4.83 

learning to be the best at what I do. 6.34 6.01 6.26 5.91 
meeting and connecting with other graduate students. 6.18 6.13 6.12 6.24 
more of the same as in undergraduate. 4.19 3.83 3.97 4.00 
instruction by experts in the field. 6.71 6.69 6.59 6.63 
solid, theoretical and research grounding. 6.57 6.57 6.49 6.55 
links to authentic professional practice. 6.26 6.01 6.15 5.99 
authentic, applied experiences linked to real work expec-
tations. 6.28 6.02 6.16 5.84 

integration of theory and authentic professional practice. 6.39 6.17 6.23 6.01 
support for graduate students by the university. 6.17 5.87 6.02 5.75 
feeling connected to others with similar goals and aspira-
tions. 6.29 6.05 6.15 5.90 

faculty members who really care whether all graduate 
students succeed. 6.65 6.28 6.37 6.15 

value-added that makes the degree worth what it cost. 6.26 5.97 6.12 5.91 
good communication between faculty and graduate stu-
dents. 6.48 5.98 6.06 5.95 

clear guidelines as to what is expected and required to 
complete the degree. 6.53 6.20 6.32 6.15 

deeply meaningful learning opportunities. 6.46 6.34 6.48 6.38 
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For me, the graduate experience does include...  Entrance 
(N=516) 

Midpoint 
(N=372) 

Exit 
(N=542) 

Alumni 
(N=199) 

taking on topics and issues that can make a difference in 
the world. 6.30 6.22 6.23 6.19 

daring to dream big and actually achieving those dreams. 6.27 6.10 6.21 6.01 
Scale means 6.14 5.95 6.06 5.97 
 

Results showed no significant difference between Entrance (M = 6.14, SD = 1.23), Midpoint (M = 
5.95, SD = 1.24), Exit (M = 6.06, SD = 1.26), and Alumni (M = 5.97, SD = 1.18) students, [F(3, 
1626) = 1.97, p = .117].  Table 7 compares disciplinary subgroup responses (hard sciences, social 
sciences, arts, and interdisciplinary). 

Table 7: Graduate experience “does include” by disciplines 

To me, the graduate experience does include... 
Hard  

Sciences 
(N=281) 

Social 
Sciences 
(N=693) 

Arts 
(N=125) 

Inter-
disciplinary 

(N=532) 
an environment to study and grow intellectually. 6.97 6.94 7.02 6.77 
being a part of an academic community. 6.71 6.57 6.83 6.37 
a high level of intellectual training. 6.79 6.70 6.95 6.73 
opportunities to increase my scholarly understanding. 6.92 6.88 7.14 6.93 
opportunities very different from undergraduate educa-
tion. 6.33 6.18 6.34 6.15 

having interactions with other students in my program 
and department. 6.73 6.88 6.86 6.35 

interacting with students from other departments and 
colleges. 5.45 4.64 4.58 4.89 

being focused on one program of content and skills. 6.37 6.38 6.41 6.27 
a high level of stress and anxiety. 5.96 5.27 5.98 4.94 
high expectations and exacting standards of perfor-
mance. 6.56 6.42 6.94 6.44 

developing close connections with faculty. 6.36 5.71 6.35 5.44 
close mentoring. 6.08 5.20 6.07 5.03 
developing true expertise in my field. 6.32 6.17 6.52 6.03 
having the opportunity to be published. 6.01 4.26 5.02 3.86 
presenting work at scholarly and professional confer-
ences. 5.70 4.30 5.35 3.78 

learning to be the best at what I do. 6.43 6.18 6.55 5.98 
meeting and connecting with other graduate students. 6.40 6.32 6.33 5.77 
more of the same as in undergraduate. 4.75 3.91 3.34 3.91 
instruction by experts in the field. 6.68 6.64 7.03 6.57 
solid, theoretical and research grounding. 6.54 6.54 6.67 6.52 
links to authentic professional practice. 6.16 6.22 6.25 5.99 
authentic, applied experiences linked to real work ex-
pectations. 6.05 6.23 6.02 6.04 

integration of theory and authentic professional prac-
tice. 6.12 6.31 6.26 6.20 

support for graduate students by the university. 6.28 5.89 5.94 6.01 
feeling connected to others with similar goals and aspi-
rations. 6.16 6.29 6.21 5.92 
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To me, the graduate experience does include... 
Hard  

Sciences 
(N=281) 

Social 
Sciences 
(N=693) 

Arts 
(N=125) 

Inter-
disciplinary 

(N=532) 
faculty members who really care whether all graduate 
students succeed. 6.43 6.40 6.64 6.36 

value-added that makes the degree worth what it cost. 6.12 6.05 5.84 6.24 
good communication between faculty and graduate stu-
dents. 6.24 6.09 6.11 6.22 

clear guidelines as to what is expected and required to 
complete the degree. 6.35 6.26 6.30 6.45 

deeply meaningful learning opportunities. 6.39 6.43 6.54 6.42 
taking on topics and issues that can make a difference in 
the world. 6.20 6.31 5.82 6.29 

daring to dream big and actually achieving those 
dreams. 6.19 6.14 6.12 6.24 

Scale means 6.27 6.03 6.20 5.92 

Results showed a significant difference between Hard Sciences (M = 6.27, SD = 1.14), Social 
Sciences (M = 6.03, SD = 1.22), Arts (M = 6.20, SD = 1.14), and Interdisciplinary (M = 5.92, SD 
= 1.32) students [F(3, 1626) = 5.804, p = .001]. Specifically, a post hoc Tukey test showed Hard 
Sciences had significantly higher means than Social Sciences (p = .027) and Interdisciplinary (p = 
.001). Students in Hard Science majors agree more strongly than those in Social Sciences and 
Interdisciplinary that the graduate experience does/did contain the items listed in the scale.  

Should vs Does 
The third research question, regarding contrasts between what students believed the graduate ex-
perience should be and what their own experiences were, was as follows: To what degree do 
graduate students’ perceptions of what their own graduate experience does include differ signifi-
cantly from what they believe it should include? To address this question, the researchers ana-
lyzed groups’ mean scores on the two parallel forms of the “Defining” scale for significant differ-
ences. Table 8 shows the results of the t-tests for significant differences between “should” and 
“does” for each set of subgroups, along with means of subgroup differences and overall satisfac-
tion.  

Table 8: Graduate experience “should” vs “does” whole and subgroups 

Group N Should 
M (SD) 

Does 
M (SD) t p Cohen’s d 

All 1629 6.63 (0.94) 6.05 (1.24) 21.09 < .001 0.53 
Degree Type       

Masters 1400 6.61 (0.96) 6.03 (1.26) 19.36 < .001 0.52 
Doctoral 229 6.75 (0.82) 6.19 (1.10) 8.38 < .001 0.58 

Point-In-Program       
Entrance 516 6.63 (0.95) 6.14 (1.23) 10.57 < .001 0.45 
Midpoint 372 6.55 (1.06) 5.95 (1.24) 9.93 < .001 0.52 
Exit 542 6.63 (0.90) 6.06 (1.26) 12.21 < .001 0.52 
Alumni 199 6.76 (0.73) 5.97 (1.18) 9.57 < .001 0.81 

Area of Study       
Hard Sciences 281 6.70 (0.93) 6.27 (1.14) 7.77 < .001 0.41 
Social Sciences 693 6.63 (0.93) 6.03 (1.22) 13.70 < .001 0.55 
Arts 125 6.87 (0.68) 6.20 (1.14) 7.05 < .001 0.71 
Interdisciplinary 532 6.53 (0.99) 5.92 (1.32) 12.28 < .001 0.52 
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Paired samples t-tests showed significant differences between means of the “should” and “does” 
perceptions subscales for the whole group and for all subgroups (at p-values < .001). In all cases, 
their “does” scores are lower than “should”, demonstrating that all of these students found their 
actual graduate experience significantly less defined by these characteristics than they believed it 
should be. By degree types, across point-in-progress groups, and among disciplinary subgroups, 
graduate students consistently evidenced this same pattern of significant difference between ex-
pectations and actual graduate experience. 

Perceived Difference Predicting Satisfaction 
The fourth question, regarding the relationship between the gap between expected and actual 
graduate experience and overall satisfaction with the graduate experience, was as follows: Do 
differences between students’ expected and actual graduate college experience predict differences 
in their overall satisfaction with their graduate experience? To address this question, the research-
ers analyzed overall mean differences in the scores between the two parallel forms of the “Defin-
ing” scale as predictive of the same students’ mean scores on the scale assessing overall satisfac-
tion of their graduate experience. Table 9 shows the results of the regression analyses for the 
whole group and subgroups. 

Table 9: “Should” vs “does” difference predicts satisfaction with GCE 

Group N 
Should-Does 
Difference 

M (SD) 

Satisfaction 
M (SD) B SE F p 

All 1629 0.57 (1.11) 6.52 (1.32) -0.48 0.02 770.26 < .001 
Degree Type        

Masters 1400 0.58 (1.12) 6.54 (1.32) -0.49 0.02 685.09 < .001 
Doctoral 229 0.57 (1.02) 6.36 (1.31) -0.41 0.04 89.24 < .001 

Point-In-Program        
Entrance 516 0.49 (1.05) 6.63 (1.25) -0.41 0.03 163.60 < .001 
Midpoint 372 0.59 (1.16) 6.35 (1.35) -0.48 0.04 163.30 < .001 
Exit 542 0.57 (1.08) 6.50 (1.39) -0.50 0.03 377.09 < .001 
Alumni 199 0.79 (1.17) 6.60 (1.21) -0.58 0.06 106.93 < .001 

Area of Study        
Hard Sciences 281 0.42 (0.91) 6.44 (1.24) -0.35 0.04 84.39 < .001 
Social Sciences 693 0.60 (1.15) 6.51 (1.34) -0.47 0.03 292.10 < .001 
Arts 125 0.66 (1.06) 6.14 (1.46) -0.48 0.05 100.39 < .001 
Interdisciplinary 532 0.61 (1.15) 6.65 (1.28) -0.56 0.03 338.55 < .001 

 

The regression analysis showed that the difference between means of the “should” and “does” 
perceptions subscales negatively predicted overall satisfaction with the graduate college experi-
ence for the whole group and for all subgroups (at p-values < .001). The greater graduate stu-
dents’ perceived gap between their expectations of the graduate experience and their actual expe-
rience, the lower their satisfaction with their graduate college experience.  

Discussion 
Students enter graduate programs with specific goals linked to career and professional develop-
ment and change (Gardner & Barnes, 2007; Ostrove, Stewart & Curtin, 2011). Their expectations 
of what graduate study will offer are linked to the new opportunities they want to embrace and 
the new identities they need to develop (Benishek & Chessler, 2005; Coulter et al., 2004). Disap-
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pointment of expectations is related to graduate program attrition and students’ lack of comple-
tion (Golde, 2009; Kanan & Baker, 2006), and understanding their needs and expectations ena-
bles faculty and staff to bridge gaps and meet needs to help them succeed (Pontius & Harper, 
2006).  

This study investigated characteristics that graduate students believed should be part of their 
graduate programs, and the degree to which their graduate experiences fulfilled those expecta-
tions. The research questions addressed what characteristics students felt should and did describe 
their graduate college experiences, for a diverse group of students and for subgroups by degree 
type, point-in-progress and disciplines.  

The whole group and all subgroups reported positive and moderately strong endorsement of the 
listed characteristics as present in their graduate experiences (mean of 6.05 out of 8), along with 
positive and at least moderate overall satisfaction with their graduate experiences (mean of 6.52 
out of 8). Even so, there were significant differences between their expected and actual graduate 
experiences, and those differences demonstrated significant influence on their satisfaction.  

Among consistent findings were that the whole group and all subgroups demonstrated (within-
groups) significant differences between their perceptions of what the graduate college experience 
“should” and “does” include. Further, the whole group and all subgroups (should-does) difference 
scores negatively predicted their overall satisfaction with their graduate experiences. While the 
magnitude of these differences varied some, based on response-group patterns and group size, all 
were highly significant (at p<.001). These two findings, first that there are consistent gaps be-
tween graduate students’ expected and actual perceptions of the graduate experience; and second, 
that those differences consistently and negatively predict their satisfaction with their overall grad-
uate experience; have not previously been demonstrated. Beyond these general findings, some 
differences specific to the various subgroups are discussed below. 

Masters and doctoral students’ responses were statistically different on perceptions of both what 
their graduate experience should include and what it did include. The degree type subgroups’ re-
sponses were much more homogeneous on what their graduate experiences did include than on 
what they should include. This contrast demonstrates that doctoral and masters students expected 
their graduate experiences to be more unique than they actually experienced. On both “should” 
and “does”, doctoral students’ mean responses were higher, as they endorsed the characteristics 
more strongly than masters students overall. Masters students reported statistically significant 
higher means than doctoral student for only four items on the “should” scale and only one on the 
“does” scale. However, the ranking of their “should” characteristics differed, while their rankings 
(by relative magnitude of response) on “does” were identical. These findings underscore nuanced 
differences between masters and doctoral students’ expectations and priorities for graduate educa-
tion.  

Point-in-progress subgroups were significantly different in what they perceived their graduate 
experiences should include, but not in what they did include. From the within-scale analyses, 
groups based on their progress toward degree completion showed more differences in both mag-
nitude of mean scores and in ranking of characteristics, on the “should” scale characteristics than 
on the “does” scale. Generally, alumni reported somewhat higher (though nonsignificant) scores 
than current students on the “should” scale; however, since the alumni response rate was lower 
than current students, this in part may reflect a volunteer self-selection bias. Even so, the contrast 
of perceptions between current students and alumni present opportunity to benefit from the per-
spective of graduates who have tested their preparation in the workforce and can evaluate it from 
that viewpoint (see also Delaney, 2004). However, most notable for all point-in-progress groups 
is the between-groups differences in “should” scores and the within-groups differences between 
“should” and “does” scores. 
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The disciplinary subgroups demonstrated the most significant mean differences and the most var-
ying ranking of characteristics, within both the “should” and “does” scales, as well as the most 
pronounced variability among their should-does differences. This pattern of findings supports the 
assertion that examining disciplinary differences on perceptions and assessments of graduate edu-
cation could enrich understanding of how students evaluate their graduate college experiences, 
and thus support institution-level decision-making.  

Research Contributions  
This study introduces an innovative use of the parallel-form, perceptions questionnaire, to com-
pare their actual to ideal or expected experiences. It includes the demonstration of nuanced differ-
ences in the degree to which characteristics often attributed broadly to graduate students’ experi-
ences, vary between subgroups by different degree types, at various points-in-progress toward 
degree completion, and between disciplines.  

In addition this study demonstrates significant differences between graduate students’ expected 
and actual educational experiences, which may lend insight into one possible cause of high attri-
tion among graduate students. Given the resource commitment required of students, faculty, staff 
and institutions to engage and succeed in graduate studies, knowing students’ needs and expecta-
tions, and understanding how actual program offerings align with those expectations, can help 
institutions use limited resources effectively and strategically.  

While these findings may be anecdotally asserted and intuitively plausible, they have not previ-
ously been empirically demonstrated for these characteristics and groups. This study—like many 
other important studies—verifies with data and systematic design what graduate faculty and ad-
ministrators may consider likely but lack data to demonstrate. It also parses out significant differ-
ences by particular groups and illuminates novel perspectives on the graduate experience and 
specific characteristics on which they differ. 

These findings build on the previously-published research on graduate education and the graduate 
experience. Coulter et al. (2004) found that many graduate students lack adequate orientation to 
expectations, resources and information at entry to graduate education. This study illuminates a 
gap between their educational expectations and experience that endures much longer. Previous 
research has underscored the importance of graduate student involvement and socialization, both 
personal and professional (e.g., Gardner & Barnes, 2007), and this study ties it to other character-
istics of the graduate experience. Many previous studies that attempt to address the complexity of 
the graduate experience are qualitative (e.g., Offstein et al., 2004). Though they illuminate rich 
elements of the graduate experience, they are difficult to replicate and extend. The present study 
offers methods and measures to support a systemic research agenda on these issues, leading to 
potential improvement in academic programs and centralized student services. The point made by 
previous researchers (e.g., Nesheim et al. 2006), that the best way to know what graduate students 
need is to ask them, is intuitively basic but technically challenging, unless institutions are 
equipped with systematic measurement tools.  

Implications 
These findings demonstrate fresh ways to examine the differential perceptions and perspectives of 
graduate students. Traditionally, perceptions have been parsed by conventional demographics 
such as gender and ethnicity, but not previously using experiential factors such as trajectory based 
on point-in-progress toward degree. In addition, the differences observed here between expecta-
tions and experience contrast by disciplines and also along the graduate trajectory. These findings 
invite a different, closer look in research and evaluation of the graduate experience. Profoundly, 
these data showed that contrast between expected and actual graduate experience was significant 
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for all groups. This finding reflects back on the importance of expectations that drive recruitment, 
adjustment and acculturation. In addition, the fact that those very differences predicted overall 
satisfaction with the graduate experience presents additional implications for achievement, reten-
tion and completion of graduate degree programs. Given these relationships, both convergent and 
divergent, a questionnaire of this kind and the data it yields can be used as a diagnostic tool to 
pinpoint areas in graduate programs that require attention to improve graduate student satisfac-
tion. 

As emphasized by Lipschultz and Hilt (1999), systematic organizational assessment can be a crit-
ical, positive force in educational improvement and reform, and institutions’ needs for efficient 
and effective approaches to assessing and addressing the needs of graduate students are amplified 
by shrinking budgets. In addition to their potential for use in ongoing and future research, the 
products and processes used in this study can be used to evaluate and improve graduate programs. 
The instruments can be used in needs analysis, to better understand what programs should offer to 
this new generation of graduate students to meet their expectations, or what information may be 
needed to address misconceptions they may have. The comparison process and scales (should vs 
does) can be used to assess where programs are falling short of expectations for students already 
in graduate school, to promote retention and completion. Perceived gaps between ideal or ex-
pected and actual graduate experiences may be used to help explain why some students are more 
or less satisfied with their graduate experiences. Similar measures may be useful at the college 
and program levels, specific to disciplinary and unit goals, to identify and address more nuanced 
gaps.  

Limitations and Future Directions 
While the sample was gratifyingly large and diverse, the fact that the present study drew students 
from a single institution presents a limitation on its generalizability. That limitation was an ap-
propriate control for extreme variance that may have resulted from a different design, such as a 
random sample from many different institutions. However, having demonstrated these patterns in 
one university, a next step in this research is multi-institutional extensions, to test how well these 
findings replicate across other universities and colleges. Recognizing the relationship between 
satisfaction and intent to persist, and the research that links dropout intentions to actual dropout 
(e.g., Hardré & Reeve, 2003), an additional future extension of this research, based on the link to 
overall satisfaction, is possible links to intentions to persist (versus drop out) of graduate school.  
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Abstract 
As Internet usage becomes more commonplace, researchers are beginning to explore the use of 
email interviews. Email interviews have a unique set of tools, advantages, and limitations, and are 
not meant to be blind reproductions of traditional face-to-face interview techniques. Email inter-
views should be implemented when: 1) researchers can justify email interviews are useful to a 
research project; 2) there is evidence that the target population will be open to email interviewing 
as a form of data collection; and 3) the justification of the email interview supports the research-
ers’ theoretical perspective. The objective of this study was to develop an email interviewing 
methodology. As with other forms of qualitative interviewing, it is important that the researcher: 
1) identifies constraints; 2) adequately prepares for the interview; 3) establishes rapport; 4) asks 
appropriate questions; 5) actively listens; and 6) ends the email interview appropriately.     

Keywords: Millennials, email interviewing, Gadamerian Hermeneutical Phenomenology, mixed-
use communities 

Introduction 
As more people congregate online, qualitative researchers are exploring the use of online tools for 
research (Abrams, Wang, Song, & Galindo-Gonzalez, 2014; Jones, 1999; Hine, 2000, 2004, 
2005; Mann & Stewart, 2000; Seymour, 2001; Synnot, Hill, Summers, & Taylor, 2014). These 
tools include email interviewing, instant messaging, and (a)synchronous online focus groups. 
Written communication can indeed induce strong feelings and reactions in its readers (Watson, 
Peacock, & Jones, 2006). Williams (2009) attested to becoming upset while reading email inter-
views of participants’ stories of abuse and self-harm. She felt that this emotional reaction helped 
her to interpret the experiences of participants. Indeed, writing often has a cathartic effect on the 

author, helping to work through emo-
tions (Etherington, 2003; Pennebaker, 
1993). Using computers to collect quali-
tative data easily fits into most contem-
porary technologically imbued life-
styles. In particular, email has become a 
normal and responsible mode of com-
munication (Burns, 2010). 
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The Values and Limitations of Email Interviews 
Email interviews cannot be implemented as a reproduction of traditional face-to-face interview 
techniques. It is a data collection method with a unique set of tools, values, and limitations (Graf-
figna & Bosio, 2006). 

Values  
Eliminates the boundaries of time and space. The use of computers allows researchers to ex-
tend their access to potential participants.  This can be especially advantageous when geograph-
ical distance is too great to travel (Burns, 2010; Chen & Hinton, 1999; Dimond, Fiesler, DiSalvo, 
Pelc, & Bruckman, 2012; James & Busher, 2009; Mann & Stewart, 2000), and when seeking ac-
cess to difficult to reach populations such as the sick (Cook, 2012; Synnot et al., 2014), the mili-
tary (Opdenakker, 2006), the elderly (Brondani, MacEntee, & O’Connor, 2011), and teen drug 
users (Barratt, 2012). 

Reduces research costs. Email interviews save time and reduce project costs because there is no 
required travel in order to interview (Fontes & O’Mahony, 2008; Opdenakker, 2006), neither are 
there transcription costs (Bowker & Tuffin, 2004; Fontes & O’Mahony, 2008; Opdenakker, 2006; 
Seymour, 2001).  

Prioritizes participants’ comfortability. Tanis (2007) posits that written forms of communica-
tion allow for greater participation by people who may have speech and/or hearing difficulties. 
Additionally, with email interviews, participants can reply to questions at his/her convenience 
(Bowker & Tuffin, 2004; Burns, 2010; Cooper, 2009; Opdenakker, 2006). Being able to respond 
to interview questions in the comfort of one’s home or during ‘down time’ may encourage partic-
ipants to feel safer about sharing their personal experiences (Bowker & Tuffin, 2004; Egan, 
Chenoweth, & Mcauliffe, 2006), including experiences that may be particularly sensitive and/or 
embarrassing (Deakin & Wakefield, 2014). 

Encourages iterative reflection throughout the interview process. In email interviews, both 
the researcher and the participant have more time to reflect on the question(s) and provide 
thoughtful answers. Researchers also have time to iteratively interpret data before asking follow-
up questions (Opdenakker, 2006; Ratislavová & Ratislav, 2014; Sammel, 2003). 

Streamlines the interview. Having the interview already transcribed eliminates transcriber bias 
when translating audio data to textual data (Ayling & Mewse, 2009). Additionally, there is no 
background noise being recorded during the interview (Opdenakker, 2006). Data quality is essen-
tially the same between email and face-to-face interviews (see Meho, 2006). However, multiple 
studies have demonstrated that data collected online via text is more succinct than data that is col-
lected verbally (Abrams et al., 2014; Benford & Standen, 2011; Campbell et al., 2001; Dimond et 
al., 2012; Egan et al., 2006; Nicholas et al., 2010; Synnot et al., 2014). Although the transcripts of 
online interviews are typically shorter than face-to-face interviews, the online groups tend to pro-
vide more concrete examples in answering interview questions (Synnot et al., 2014). Face-to-face 
interviewees are more likely to share more stories, which potentially provide additional data that 
online participants do not generate, but these additional stories are not always relevant to the re-
search questions (Campbell et al., 2001; Nicholas et al., 2010; Synnot et al., 2014).  

Limitations  
Marginalized research method. Face-to-face interviews are often privileged over email inter-
views as a primary means of data collection as face-to-face interviews have been the norm for 
many decades. Typically, face-to-face interviews are implemented as an uncontested component 

http://link.springer.com/search?facet-author=%22Kate%C5%99ina+Ratislavov%C3%A1%22
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of the research design, whereas online interviews are viewed as a second choice alternative when 
face-to-face interviews are not possible (Deakin & Wakefield, 2014).  

May marginalize available participants. With email interviews, participants must have access 
to the Internet and be competent in computer use (Egan et al., 2006; Jowett, Peel, & Shaw, 2011). 

Lack of social cues. Face-to-face interviews have the advantage of being conducted synchro-
nously in both time and place. That is, the interviewer and interviewee can see each other and 
take advantage of social cues such as paralanguage, body language, pauses, inflection, and tone 
(Barratt, 2012; Opdenakker, 2006). The lack of social cues in email interviews, however, may 
increase ambiguity and misinterpretations of the messages exchanged (Chen & Hinton, 1999). 

Delay in receiving data and other data issues. Because participants in email interviews respond 
to questions at their convenience, researchers may have to wait several days to receive a response 
(Cooper, 2009; Opdenakker, 2006). The delay in response may also eliminate spontaneity as a 
source of data (Opdenakker, 2006). The time lag in response increases the likelihood that partici-
pants may forget to reply at all (Fontes & O’Mahoney, 2008; Kivits, 2005), and increases the op-
portunities to loose participants at multiple stages throughout the interview (Burns, 2010). 

Issues with logistics. Because researchers and participants never interact physically, it can be a 
challenge to establish rapport prior to the interview (Kivits, 2005). Although there is no back-
ground noise that is typically prevalent during face-to-face interviews, the researcher has much 
less control over other distractions the participant may face while interviewing, and may not even 
be aware of distractions participants face such as multi-tasking (Chen & Hinton, 1999; Voida, 
Mynatt, Erickson, & Kellogg, 2004). Additional logistical issues include not being able to verify 
if the participant is whom they say they are (Fontes & O’Mahoney, 2008; James & Busher, 
2009); difficulty analyzing transcripts due to no audio recordings to refer to, and limited or absent 
paralinguistic cues (Synnot et al., 2014); and difficulty ending the interview session as email in-
terviews may take place over an extended period of time (Kivits, 2005; Opdenakker, 2006). 

As with any methodology, there are limitations that need to be mitigated to ensure reliable and 
valid results. Table 1 presents common limitations researchers encounter when conducting email 
interviews and provides strategies to overcome them. 

Table 1. Limitations of email interviews and strategies to overcome them 

Limitation Suggested Strategy to Overcome 
Research participants must have 
access to the Internet and have 
sufficient computer literacy skills 

Digital divide is increasingly shrinking as technologies 
become less expensive and more ubiquitous. Offer alter-
natives to email interviewing. 

Lack of social cues to demonstrate 
listening and understanding 

Actively engage in dialogue, not silence, to demonstrate 
listening and understanding (Mann & Stewart, 2002). 

Researcher may need to wait sev-
eral days to receive response from 
participant 

Inform participants of the time frame for the actual in-
terview. Send email reminders about answering inter-
view questions (Meho, 2006). 

Building rapport may be stifled Be deliberate in establishing rapport before asking inter-
view questions (Illingworth, 2001; Kivits, 2005; Mann 
& Stewart, 2002). 

Uncertainty as to whether partici-
pant is who they say they are 

Evaluate how the story is constructed and consistency of 
story to ensure trustworthiness (James & Busher, 2009). 

More points of “loss” from partic-
ipant drop off/lack of interest 

Inform participants that research is bounded by specific 
length of time and/or number of sessions (Meho, 2006). 
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A major theme embedded within these suggested strategies is to actively engage the research par-
ticipant in communication at the initiation of the research relationship and throughout the entire 
interview process.  

Research Context 
This study was the pilot component of a larger project. In this part, we wanted to answer the ques-
tion, “How do Millennials make sense of their experiences living in mixed-use communities?”, 
and used this study as a guide to develop a method for how to conduct interviews via email. The 
first author of this paper played an active role in the study as interviewer, while the second author 
was a peer researcher who supported the first author in her interviews. 

Why Millennials? 
Millennials are the largest American generational cohort since the Baby Boomers. Representing 
25% of the American population, there are currently 80 million Millennials (Duggal, 2013) born 
between 1977 and 2000 (Pew Research Center, 2010). Millennials are the most ethnically diverse 
generation in American history with 40% of them being either Latino or African-American 
(Belden Sussonello Strategists, 2013). Millennials spend over 200 billion dollars annually 
(Barkely Independent Advertising, 2012). With older Millennials (ages 18-34) beginning to enter 
the housing market, it is important to determine what factors influence their housing consumer 
choices as their sheer numbers and economic footprint could change the face of the American 
housing market. 

There is evidence that suggests Millennials want multiple uses from their homes and neighbor-
hoods. Duggel (2013) conducted a survey and determined that community gathering spaces, flex-
ible floor plans and homes equipped with infrastructure to support their personal technologies 
were most important to Millennials. Millennials also want their neighborhoods to be green, walk-
able, located near transit, restaurants, and/or libraries, and contain a mix of housing styles and 
types. 

Our Participants 
We had a total of five participants (Table 2) selected via convenience and snowball sampling.  

Table 2. Demographic information about participants 

Participant Age Location Tenure Dominant Lifestyle 

Lynn 25 Gainesville, FL (City Limits) Homeowner Spaces 

Laura 33 Gainesville, FL (Downtown) Renter Well-Being 

Dionna 32 Philadelphia, PA (City Limits) Renter Spaces 

Elias 26 New York, NY (City Limits) Renter Well-Being 

Manny 34 Fort Worth, TX (Downtown) Renter Well-Being 

 

First, we contacted local Millennials we knew who lived within our city limits. From there, we 
asked our participants to provide the names of additional Millennials who would qualify for par-
ticipation in our study. We also asked younger faculty members for the names of additional Mil-
lennials who may be able to participate. Each of the participants we contacted agreed to partici-
pate in the study. Demographic characteristics of the participants include: age, location (where 
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downtown is the city center), tenure (renter or owner), and dominant lifestyle. Lifestyle was de-
termined via a questionnaire (see Appendix) where participants rated how important a particular 
neighborhood and community factor was to them in choosing their current residence.  Each email 
interview was limited to a maximum number of 10 email exchanges or 14 days, whichever came 
first. Of the participants, ‘Elias’ had the fewest number of email exchanges (eight). All other par-
ticipants had 10 exchanges (including reminder emails), and lasted 14 days. 

Conducting Email Interviews 
In the same vein as Jones and Alony (2011), we will integrate the theoretical guidelines with how 
we used email interviews to collect data. This section will include first and third person forms of 
communication, where first person indicates the practical insights we gleaned from implementing 
this process (which is also in italics for clarity) and third person indicates the theoretical under-
pinnings of this method. Each section will be introduced with a question.  

Does my research lend itself to email interviews? 
Online interviewing is not an “easy option” (James & Busher, 2009, p. 40) for data collection, 
and should be implemented only when researchers can justify that this form is useful for their 
research project (Cooper, 2009). Researchers who conduct email interviews must have a strong 
commitment to the topic of interest, the participants, and the interview process itself (Kivits, 
2005).  

Because email interviews remove the element of spontaneity as a part of data collection, a re-
searcher needs to determine if spontaneity in response to the interview questions (Williams, 
Clausen, Robertson, Peacock, & McPherson, 2012) and direct probing (Meho, 2006) are essential 
components in answering the research questions.  

We wanted to conduct an exploratory study to understand how Millennials make sense of their 
lived experiences in mixed-use communities. Although we live in a college town and have several 
mixed-use neighborhoods, we felt that the local demographic available to us was too homoge-
nous to gather a diversity of perspectives. So, we decided to expand our research pool to Millen-
nials throughout the United States.  

What evidence is there that suggests my target population 
would be open to online data collection? 
Before committing to email interviews it is imperative that researchers first determine whether or 
not their participants would be responsive to this form of data collection. Boshoff, Alant, & May 
(2005) assert that asynchronous online research can help facilitate research of individuals that 
lead busy professional lives.   

We know that Millennials value flexibility in obligatory tasks and are likely to rely on technology 
to help them multi-task since they do not like wasting time (Sweeney, 2006). We also know that 
generally Millennials feel comfortable communicating online. Turkle (2011) conducted an ethno-
graphic study of communication among adolescents who reported that texting was the only way 
they felt they could connect to their emotions. Turkle (2011) concluded that as thumbs-based 
communication continues to increase, (e.g., texting, instant messaging, online forums, social 
sites, etc.), so will individuals’ preferences for text-based communication. 
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Does this data collection method support my research 
theoretical perspective? 
One’s theoretical perspective is a philosophical stance that informs their research methodology 
and method. We positioned ourselves within the theoretical perspective of Interpretivism, specifi-
cally, Gadamerian Hermeneutical phenomenology. For Gadamer (1989), hermeneutical under-
standing seeks to utilize the horizon of one’s past experiences to interpret the horizon of present 
experiences. Understanding takes place when the past and present horizons of the researcher fuses 
with the past and present horizons of the participant, and a new horizon of understanding is creat-
ed. 

We decided to conduct a Gadamerian Hermeneutical phenomenology as we wanted to co-
construct knowledge with our participants. The hermeneutical aspect meant that we would utilize 
an iterative data analysis approach such that with each successive email, we reached the essence 
of the participants’ experiences within mixed-use communities. We sought to compare the parts 
and whole of each participant’s experiences. The time delay built into email interviews incorpo-
rated a reflexive component to data collection and supported a more iterative data analysis. The 
Gadamerian aspect of this phenomenology meant that knowledge would be co-constructed with 
our participants where, at the conclusion of the interview, the horizon of experience of both the 
participants and the researcher expanded with new understanding.  

Gadamer (1989) asserts that his phenomenology encourages both the researcher and participant to 
expand their horizons of understanding through communication, which requires that both parties 
be open and flexible to the changing dynamics of the interview process.  

The Gadamerian aspect of this study was initially uncomfortable for Chandra, the one who con-
ducted the interviews, who by nature is private and values boundaries between the work and the 
personal. She was aware of her past horizons of experiences including her struggles as a Millen-
nial, and how she makes sense of how her previous professional and personal experiences have 
shaped who she is as a doctoral student, and her feelings of pride/shame of her development thus 
far. She was surprised when, at the request of a participant, she was asked to express these life 
experiences. 

Chandra {at the conclusion of her introductory email}: If you don’t have any objections, 
it would be nice to learn a little more about you.  

Manny: No objections here, I'm pretty open--- {After a three paragraph introduction}--- I 
am curious, what's your exigence [sic] in your line of work? Where's your gravitas?  Or 
what are you most passionate about/interested in?  

With respect to sharing her present horizon of understanding, Chandra chose to tell a participant 
her personal reaction to the participant’s thoughts about the local food movement. Both Chandra 
and the participant, ‘Laura’, were able to expand their understanding of their opinion of the local 
food movement. 

Chandra {in response to Laura’s full endorsement of the local food movement}: I strug-
gle with 1) having personal beliefs that local, less processed food is healthier, 2) having a 
desire to see people from all socioeconomic backgrounds be able to have a choice on the 
types of food they eat, and where they live, and 3) wondering if I am imposing my beliefs 
on them---What are your thoughts on this? And what perspective can you provide as a 
member of a local community that values the power of choice in how residents spend 
their money in order to sustain their community, and believes in the power collective ac-
tion?  
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Laura: You brought up some good points in your last email. I have spoken with XXX and 
do agree with many of her viewpoints on local food. I should add to my previous state-
ments that there may not be one perfect model for anyone/everyone--- 

What are my constraints? 
Email interviews remove time constraints from the participant, allowing for more thoughtful and 
detailed responses (Mann & Stewart, 2000; Murray, 2004; Tates et al. 2009).  That does not, 
however, preclude time constraints imposed upon the researcher. 

We were excited to begin conducting interviews in a novel manner; we quickly realized, however, 
that there were time constraints on the number of interviews that we could conduct simultaneous-
ly. Iterative interviewing is labor intensive as data analysis occurs throughout the interview. We 
only conducted two interviews at a time as we felt that allowed us to be fully engaged with our 
participants and provided adequate time to read, analyze, and reply to emails in a timely fashion. 

How do I prepare for an email interview? 
Typically, the individuals that researchers may want to interview via email are found online. Re-
cruitment strategies include individual solicitation, snowballing, listservs, message boards, dis-
cussion groups, and personal research websites (Meho, 2006).  

We created a personal research website that explained the study, and solicited participants via 
snowball sampling. We laid the groundwork for the relationship that we would establish with 
participants by communicating our research objectives and establishing the boundaries of priva-
cy issues on our website. Research participants who chose to enroll in the study completed an 
electronic consent form and were emailed a brief demographic questionnaire in order to deter-
mine their dominant lifestyle factor and values. The first interview question was dictated by their 
primary lifestyle factor, and their dominant value(s) supported our analysis of their responses.  

“How-to” conduct email interviews 
Establish rapport. The success of any qualitative interview is contingent on how well the re-
searcher establishes rapport with participants. Much of the literature on qualitative interviewing is 
dedicated to establishing rapport (Shaw, 2010). Before beginning the interview process, it is im-
portant that the researcher gets to know the participant and establish trust (Mann & Stewart, 
2002). One way to establish trust is to demonstrate a shared identity with participants. Indeed, 
many online researchers suggest that self-disclosure early in the interview process is essential to a 
fruitful interview experience (Kivits, 2005; Illingworth, 2001; O’Connor & Madge, 2001).  

Before we sent any interview questions, we used our first email exchange to introduce Chandra. 
She shared information about her age, work, and hobbies and, if participants felt comfortable 
doing so, asked them to do the same. We were able to pick up a lot about the personalities of the 
participants based on their responses to that first email. For instance, we perceived that with 
‘Manny’, it would not be as much of an effort to get rich descriptions from him, but with ‘Elias’, 
Chandra would have to do more probing to get to share. 

Chandra {at the conclusion of her introductory email}: If you don’t have any objections, 
it would be nice to learn a little more about you.  

Manny: No objections here, I'm pretty open--- {After a three paragraph introduction}---I 
am curious, what's your exigence in your line of work? Where's your gravitas?  Or what 
are you most passionate about/interested in?  

Elias {After writing a one paragraph introduction}: There is a lot more to tell, but intro-
duction has never been my forte. Let me know how best to assist your research. 
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O’Connor and Madge (2001) assert that online interviewing is less formal than face-to-face inter-
viewing, and that their efforts in establishing rapport were perhaps unnecessary.  

We disagree. Kivits (2005) asserts that establishing relationships was a prerequisite to gathering 
sufficient, rich data, and we found this to be true in our study as well.  

Asking questions. Embedding questions within the body of the email results in a significantly 
higher response rate than utilizing questions that are listed as part of an attachment (Dommeyer 
and Morlaty, 2000). In a typical phenomenological interview, the first question is rather general 
and asks the participant to explain an experience in detail (Lavarty, 2003).  

After participants completed a demographic survey, the first interview question was asked based 
on the dominant lifestyle factor of each participant. There were four lifestyle factors: spaces, 
well-being, social, and environtech. Spaces: Tell me about a time when you felt that the spaces 
within your home and/or neighborhood really suited your particular needs for an occasion. Well-
being: Tell me about a time when you felt that the layout, vibe, or residents of your 
home/neighborhood made you feel safe or promoted your overall well-being. Social: Tell me 
about your favorite memory when you were able to be social with your family or friends while in 
your home and/or neighborhood.  Environtech: Tell me about a time when you were able to live 
out pro-environmental behaviors in your home and/or neighborhood. No matter the interview 
question, participants were encouraged to submit a photo (with a signed photo consent form, if 
applicable) of images within their home and/or neighborhood.  

Sammel (2003) conducted a Gadamerian Hermeneutical phenomenology with environmental ed-
ucators. At the first interview, Sammel used questions to guide the interview. At the follow up 
interview, she used a list of quotes from the first interview in lieu of new questions to deepen her 
understanding of how these educators made sense of their experiences. She used questions in the 
second interview only for clarification.  

In our study, each new exchange with our participants included references to previous writings 
with an interpretation and request for clarification.  

Chandra {to Elias}: I really appreciate your response. It was very enlightening. It seems 
that you are ‘cool’ with your neighborhood, but not ‘enjoying’ your neighborhood. Is this 
a fair conclusion? Please let me know. I’d like to ask you a few follow-up questions 
about what your needs are and how your neighborhood meets (or doesn’t meet) your 
needs--- 

In order not to overwhelm participants, it is important that the researcher not ask too many ques-
tions at one time (Burns, 2010). The researcher must determine the most prevalent themes that 
they would like to explore in each email exchange. 

Listening. This skill is essential in email interviewing and may be challenging to master as there 
are little to no paralanguage cues to employ to demonstrate listening. While interviewing online, 
it is important that the researcher realizes that “listening needs to be expressed as words, not si-
lence” (Mann & Stewart, 2002, p. 618). Letting the participant know you interpret what is shared 
is critical to minimizing miscommunication.  

Chandra: Thanks again for replying to my questions. It seems that the Wissahickon Val-
ley Trail is an important space in your community because it provides a tranquil location 
for you to maintain your social connections. Did I interpret this correctly? I’d like to ask 
you a few follow up questions about the Trail and your social ties. 

Dionna: Yes, that is a correct interpretation. 
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Finally, it is important not only to “hear” what is spoken, but what is also not spoken (Kvale, 
1996).  

Elias: As for "how your neighborhood meets (or doesn’t meet) your needs," I am really 
unable to assess that at this time because I am unsure of what needs my neighborhood 
should meet. [Wow! He does not look for external fun, activities. He sounds lonely.] Not 
venturing out much does not help my case. [He doesn’t seem to be engaged with his 
community.] At one point, and still, I love very active/loud areas [Something is different, 
Elias is usually more engaged, feeds off of energy, gives out energy that is more upbeat] 
but now I am bear/stand neighborhoods with a slower pace. 

Ensure privacy. It is important that researchers handle sensitive information with discretion and 
periodically remind participants that their privacy will be protected (Kivits, 2005).  

Chandra: On another note, I was talking with my methodologist this morning. He men-
tioned that my name dropping (i.e., XXXXX & XXXXX) may lead my participants 
(namely you) to believe that I talk about you with others. I want you to know I have not 
mentioned your responses to anyone, and when sharing my data with my methodologist, I 
removed identifying information before sharing it with him. 

Laura: No worries on the name dropping – I realize our interview may have been a little 
less formal than your others will be, but thank you for bringing it up and ensuring confi-
dentiality. 

Elias: I decided to return to NYC for reasons that I would not like to disclose in this 
study. XXXX may know the reason, but I do not want to discuss it here. Over drinks, 
maybe. Just kidding. 

Chandra: No worries about not sharing why you left Oregon. When you said over drinks, 
I laughed (a good laugh). I assume you’re taking life’s detours in stride and that’s all 
good. 

I want you to know that I do not talk with XXXX about my study, or about my partici-
pants. I thanked her for sending out my information, and told her two people responded 
to her call, but did not tell her who they were. 

XXXX doesn’t know that I know you. 

I wouldn’t tell your business, anyway. This is why I asked you to provide an alias, so that 
I would not inadvertently provide any identifying information. And, when I share my in-
terviews with my professor, I always remove your email. Gossip is grimy, and I’m not in-
to that. 

End the interview (or responding when the interview seems to end when you haven’t fin-
ished collecting data). Asynchronous online data collection, such as email interviews, typically 
last several weeks (Williams et al., 2012), and it can be difficult for both the researcher and par-
ticipant to accept closure after the email interview has ended (Kivits, 2005). To ensure that the 
study actually comes to an end, researchers can create an email account specifically dedicated to 
the research project so that they can delete the contact list and preserve research participants’ con-
fidentiality (Fontes & O’Mahoney, 2008).  

At the conclusion of our interviews, we thanked the participants for their participation and in-
formed them that we would share the results of the study with them once we analyzed all inter-
views. We sent each participant a PowerPoint presentation containing the major themes, sub-
themes, and contradictory themes shared by participants.  

Alternatively, the interview can end at the discretion of the participant. This can be overt (ex-
pressing a desire to end the interview) or covert (not replying to follow up emails).  
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In our study, the interview was bounded by 10 email exchanges or 14 days, whichever came first. 
A relatively short interview period was advantageous for us both in securing participants and 
limiting the sudden feeling of loss of a relationship between researcher and participant (Kivits, 
2005). Even with our short interview window, we had two participants end the process covertly. 
Though it has been suggested that busy professionals may prefer the email interview method 
(Boshoff et al., 2005), we are unable to conclude that this method ensured the greatest retention 
of our participants, and we are unaware of literature that compared the attrition of professionals 
versus non-professionals interviewed via emails.  

Kivits (2005) asserts that the primary challenge in her study was to preserve participant interest in 
the interview. Because the email interview is carried out over an extended period of time, the 
original excitement tends to wane and increases the likelihood for participant attrition. One of the 
first warning signs of attrition is an extended time lag between responses. What can a researcher 
do to encourage the consistency of the interview when it takes their participants longer than usual 
to respond to questions?  

We experienced delays in participants completing their demographic survey and/or replying to 
interview questions. Because of our relatively short interview window, we chose to give partici-
pants 48 hours (on rare occasions 72 hours) to respond to our inquiries. Most participants re-
plied to our follow-up emails. There were two occasions when participants did not reply to our 
repeated requests for information. ‘Elias’ only partially completed his final evaluation survey, 
and ‘Manny’ did not reply to our follow-up email requesting feedback on themes that Chandra 
gleaned from their interview.  

A limitation of email interviewing is that there are multiple places where the researcher can ‘lose’ 
participants before the interview is complete. Researchers must decide if, or how, to use partial 
data.  

With both of these participants, we chose to use what we had.  

How participants felt about email interviews 
To our knowledge, no studies exist which explore how Millennials perceive an email interview 
research experience.  

As part of reflecting on the usefulness of this method with Millennials, we sent participants an 
open-ended survey at the conclusion of the interview and asked for feedback about the interview 
process. The participants liked being able to reply to interview questions at their convenience, 
and having a time limit to the interview (i.e. 10 email exchanges or 14 days) made them more 
likely to participate, as without this time constraint, they might not have participated. Having a 
time constraint on the interviews was advantageous to us as well. It encouraged us to begin ana-
lyzing new interviews quickly after we received them, which helped to keep the ongoing conversa-
tion fresh and relevant.  

Obtaining a signed consent form for photos was a deterrent for nearly all participants. Those 
who did choose to submit pictures did not submit images with identifiable people in them in an 
effort to avoid having a form signed. Participants appreciated that there were a limited number 
of questions with each email exchange, and enjoyed receiving the summaries of their responses to 
our interview questions. This feedback from the respondents is important in iterative data analy-
sis. The participants enjoyed their rapport with Chandra, but did not feel that her self-disclosure 
was necessary for them to want to share their responses. This is interesting because we intention-
ally made sure that Chandra shared her historical and present horizons of experience as part of a 
Gadamerian Hermeneutical phenomenology.  
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Conclusion 
The objective of this study was to develop a method on how to conduct email interviews with 
Millennials. Email interviews appear to be a strong data collection method for this demographic 
as most Millennials are computer literate and have access to the Internet (Turkle, 2011). Millen-
nials also value flexibility when completing responsibilities and rely on technology to help them 
multi-task. We feel that for an exploratory study, this data collection was sufficient. A compara-
tive study with another interview method, such as face-to-face, would be necessary to determine 
if similar themes emerged no matter the interview method. Like all other forms of qualitative in-
terviewing, it is important that the researcher: 1) establishes rapport; 2) asks appropriate ques-
tions; 3) actively listen; and 4) end the interview appropriately.     

A Personal Reflection on Email Interviewing  
Email interviewing was a satisfactory data collection method for this study. As a pilot, we had no 
available funds to collect data that would inform a larger dissertation study. This method allowed 
us to obtain and utilize preliminary data efficiently. This data collection method situated us to 
think of our target audience from the inception of this project, including the design of our re-
search website, how we established rapport, and how we conducted the interview. Analyzing 
communicative data without non-verbal cues proved a challenged as we wanted to ensure that we 
honored the perspectives of our participants. This required close reading of the email messages. 
The iterative data analysis process, due to the time delay, however, helped to make the analysis 
run more smoothly as we could ask for feedback on our interpretations and clarify any misunder-
standings. Our participants felt pleased to provide their insight and appreciated that we shared 
communication that resonated with them.  
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Appendix 
Please think about your current home. How important was each of the following to you when decid-
ing whether or not to move into your current home? 
 
It was important to me that my home: 
 
(Well-Being Factors) 
Be easy to clean 
Be a place where I can relax 
Be a place where I felt secure 
Be a place that contributed to my overall well-being 

(Social Factors) 
Be in a location that would be easy for my friends/relatives to visit 
Helped me maintain my social contacts 
Be part of a community with a thriving social scene 
Be located near cultural amenities 

(Spaces) 
Have beautifully landscaped outdoor space 
Have plenty of room for recreational activities 
Have a flexible floor plan so that I could rearrange furniture 

(Envirotech) 
Have the most up-to-date features 
Be located near public transportation 
Be located within a community where I do not have to rely on a car to get around 
Be located near my job/school 
Have the infrastructure to support my personal technologies 
Be equipped with energy-efficient appliances 
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Abstract 
Instruction in research methods, particularly statistical training, is an essential requirement for 
most higher education advanced-degree students. However, results from the institutional survey 
reported here demonstrate that many faculty in schools of education still do not require or offer a 
variety of research and analysis courses to provide this training. This article will explore gradu-
ate-level requirements for research methods and data analysis courses in schools of education 
across the United States. Two surveys, one asking questions about research methods courses and 
one about statistics courses, were distributed through listservs to faculty at institutions of higher 
education. Twenty-eight responses, representing 28 institutions, were collected for the research 
course survey and 19 responses, representing 19 institutions, were collected for the statistics 
course survey. The number of courses offered and required and the number of credit hours for 
them are presented for Master’s, Ed.D., and Ph.D. students. From this study, it is evident that sev-
eral universities do not offer or require many research methods or statistics courses for education 
graduate students. The authors intend that this information will assist faculty in rethinking what 
coursework is necessary to educate successful graduate students. 

Keywords: research courses; statistics courses; requirements in doctoral programs; requirements 
in Master’s programs 

Introduction 
Faculty in schools of education have questioned what research and analysis methods courses 
should be taught and how many research and analysis methods courses are appropriate in order to 
have students graduate with the ability to conduct rigorous research (Levine, 2007; Page, 2001). 
As used in this study, a school of education is a school, college, or department at an institution of 
higher education offering graduate degrees and initial and advanced educator preparation licen-
sure programs. It is important for students to become successful researchers, as Cravens, Ulibarri, 
Cornelius, Royalty, and Nabergoj (2014) state, “As important as it is that students learn concrete 

analytic techniques, it is even more im-
portant that they graduate with the com-
petence to undertake independent re-
search” (p. 242). In 2001, Page asked,  

Should doctoral programs require prepa-
ration in research methods and if so, 
why? Should all students…gain compe-
tence in research methodology, and in 
one or several?...And how much of a 
doctoral program should be devoted to 
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methodological preparation, as opposed to foundational or empirical literatures on key 
topics? (p. 19) 

Interestingly, even though these questions were posed over a decade ago, very little research has 
been conducted to better understand what experiences and courses help to develop successful ed-
ucational researchers (Leech, 2012).  

There are few published studies investigating research and statistics courses in schools of educa-
tion. For example, one study (Capraro & Thompson, 2008) investigated required doctoral-level 
research courses at 21 schools or colleges of education and found that 72% required a quantitative 
course, 46% required a qualitative course, and 26% required neither. Similarly, Leech and Good-
win (2008) researched methods courses at 100 schools or colleges of education and found 63% 
required basic statistics, 54% required intermediate statistics, 62% required a quantitative re-
search course, and 62% required a qualitative course. Other researchers have focused on specific 
schools and/or colleges of education or entire universities as case studies (e.g., Allen, Smyth, & 
Wahlstrom, 2002; Bernauer, Semich, Klentzin, & Holdan, 2013; Brooke, Chen, Lui, & Valle, 
2013; Harris, Freeman, & Aerni, 2009; Kuipers, 2011; Leonard & Fennema, 2008), yet little has 
been published looking across schools. 

A few researchers have investigated research and statistics courses in schools and programs in 
different disciplines. Sonstrom, Rachal, and Mohn (2012) researched 37 North American doctoral 
programs in adult education and compared their course descriptions to the published Standards 
for Graduate Education in Adult Education (Commission of Professors of Adult Education, 
2008). These researchers found 91.9% of the programs met the standard of “appropriate depth of 
qualitative or quantitative research methodology coursework to support dissertation research and 
ability to use existing literature” (Sonstrom et al., 2012, p. 156). In contrast, Ishiyama, Miles, & 
Balarezo (2010) explored 122 Ph.D.-granting political science programs in the United States and 
their focus on teaching students to teach. Their findings reveal that there is little focus on teaching 
graduate students to teach quantitative methods; interestingly, qualitative or mixed methods was 
not mentioned. Finally, Jones (2013) examined 995 papers written between the years 1971 and 
2012 on the topic of doctoral studies. From this analysis, six themes emerged: (a) teaching, (b) 
doctoral program design, (c) writing and research, (d) employment and career, (e) student-
supervisor relationship, and (f) the doctoral student experience. Concerning writing and research, 
“the discussions around writing and research focused on the increasing need for students to write 
well and publish, and to do so earlier with an increased emphasis on quality” (Jones, 2013, p. 89). 
Six sub-themes for writing and research were identified: collaborative approaches, research 
awareness, students’ attitude toward writing, training for research and publication, pressure to 
publish, and research productivity.     

To complicate the issue, the different programs offered through schools of education (i.e., Ph.D., 
Ed.D., and Master’s) usually have different requirements for their methods courses (Carnegie 
Project on the Education Doctorate, 2009). According to the Association of American Universi-
ties (1998), having a Ph.D. indicates an ability to conduct empirical research. The Carnegie Pro-
ject on the Education Doctorate (CPED) (Carnegie Project on the Education Doctorate, 2015) was 
developed to distinguish between Ph.D. degrees and Ed.D degrees in schools of education mainly 
in the US, currently also with two participating universities in Canada, with the focus on how 
Ed.D. degrees prepare students to develop professional knowledge by integrating practical and 
research knowledge (Carnegie Project on the Education Doctorate, 2009). The main difference 
between the Ed.D. and Ph.D. degree is that the Ed.D. program stresses practical and applied re-
search that investigates problems of practice and the Ph.D. program has a broader focus for re-
search; yet, each of these doctoral programs must prepare students to conduct research. 
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Regardless of the program, it is important for students to learn how to conduct qualitative, quanti-
tative, and mixed methods research (Tashakkori & Creswell, 2008). According to Henson, Hull, 
and Williams (2010), “Newly minted education researchers should be able to read and critically 
evaluate research findings from a wide range of methods while being expert in a specific method-
ological orientation” (p. 229). Yet, “a serious discussion of how to prepare scholars in research 
methodology is relatively uncharted” (Tashakkori & Creswell, 2008, p. 291). Furthermore, there 
is little information guiding what students should know and be able to do in regard to research, 
and debate over how much of a graduate program should be devoted to methodological prepara-
tion as opposed to foundational concepts in focus areas of study. 

Ensuring that the advanced degree meets the needs of stakeholders is a worldwide concern (Car-
negie Project on the Education Doctorate, 2015; Higher Education Funding Councils, 2003). Be-
cause globalization heavily impacts higher education and moves it toward increased international 
involvement (Altbach & Knight, 2007), the field of advanced study in education is in need of 
studies of how prepared all students are, not just those from our own classes and programs. High-
er education must prepare students for global work regardless of where they went to school. 
However, few studies exist to meet these needs. In education, Allen, Smyth & Wahlstrom (2002) 
documented the rationale for significant revision to a Canadian Ph.D. program, decisions based 
largely on the recognition that the traditional Ph.D. curriculum was not meeting the needs of the 
broad audience of stakeholders.  

Other professional areas, such as nursing, political science, and the arts and sciences, have posed 
similar ideas. For example, after finding very little research outside the United States on quality 
nursing programs, Kim, McKenna, & Ketefian (2006) investigated and developed guidelines for 
“quality criteria, standards, and indicators for doctoral programs in nursing that may be used 
worldwide” (p. 477). In the field of political science, the quality of doctoral student preparedness 
by research universities in the United States was found to be lacking in a variety of areas 
(Schwartz-Shea, 2003). A survey of doctoral students in the arts and sciences suggested that the 
curriculum needed revision to prepare them for their jobs (Golde & Dore, 2001). The current 
study investigates the commonality across research universities in the United States in the area of 
research methods preparation for advanced education students, and calls for additional studies in 
other settings. We anticipate that the current survey research study can serve as an initial explora-
tion of offerings and requirements in schools of education, and that it will allow for identification 
of other research questions (e.g., why are certain courses required/not required? Why are certain 
courses offered/not offered? What are the challenges to providing graduate education students 
with more comprehensive research and analysis training?), which can serve as the basis for fur-
ther research.  

Conceptual Framework 
This study utilized Leech’s (2012) model for understanding how to educate knowledgeable and 
skilled researchers as a conceptual framework. Leech’s (2012) model builds on three extant theo-
ries/studies (Bozeman, Dietz, & Gaughan, 2001; Levine, 2007; Lovitts, 2005). Bozeman, Dietz, 
and Gaughan (2001) developed the Theory of Scientific and Technical (S&T) Human Capital, 
which encapsulates human capital (i.e., cognitive skills, knowledge, craft skills) and so-
cial/research project capital (i.e., research projects). Human capital includes a person’s cognitive 
skills, craft skills, and knowledge. Social capital is “the sum of resources, actual or virtual, that 
accrue to an individual or group by virtue of possessing a durable network of more or less institu-
tionalized relationships of mutual acquaintance and recognition” (Bourdieu & Wacquant, 1992, p. 
119). Leech (2012) adapted these ideas into the following areas: cognitive skills, amount of 
knowledge, and social capital (measured by the research projects a researcher is involved in). The 
model includes qualitative, quantitative, and mixed methods projects as well as indicators of the 
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level of participation, from low participation (e.g., being fourth author on a project) to high par-
ticipation (e.g., being first author on a project). Based on the adapted model, a novice researcher 
would have low cognitive skills, low knowledge, and little social capital. In comparison, a skilled 
and knowledgeable researcher would have high cognitive skills and knowledge, and broad social 
capital. 

Levine’s (2007) study researched three areas of schools of education including the program (i.e., 
purpose, admissions, graduation and degree standards, finances), the curriculum (i.e., how well it 
matches the purpose and goals of the program, how often the students have other experiences out-
side of the classroom, as well as assessment), and the faculty (i.e., productivity, expert teachers, 
and research quality) to identify what aspects of a program are needed to graduate successful re-
searchers. A successful researcher is defined as a researcher who can effectively participate in 
“the preparation of grant proposals and the writing and presentation of research papers” (p. 25). 
From this investigation, Levine identified nine aspects that are associated with successful re-
searchers: (a) purpose of program, (b) curriculum coherence, (c) curriculum balance, (d) faculty, 
(e) admissions, (f) graduation and degree standards, (g) research, (h) finances, and (i) assessment. 
Students who attended programs that included all nine points tended to graduate researchers that 
are more successful. According to Levine (2007) an: 

exemplary program is one that substantially meets all nine criteria. A strong program is 
one that substantially satisfies most of the criteria. An inadequate program is defined as 
one that fails to achieve most of the criteria or has a fatal flaw, such as having faculty 
who do not publish. (p. 16) 

Finally, Lovitts (2005) developed a model to better understand how to develop skilled and 
knowledgeable researchers. The model outlines factors that “produce outstanding research and 
scholarship” (p. 139). In the model there are three interacting main areas: the macro environment 
which includes the culture of the discipline, the microenvironment which includes the location of 
school and the advisor, and individual resources which includes intelligence and motivation). Ac-
cording to Lovitts, if any of these areas is deficient the probability decreases of a student produc-
ing a quality dissertation and becoming a successful researcher.  

Leech (2012) took these three theories/studies and developed a new model that infuses aspects of 
all three extant theories/studies. Figure 1 depicts the new model from Leech (2012). This model 
incorporates the macroenvironment (i.e., the culture of the graduate education and the culture of 
the discipline), the microenvironment (i.e., advisor, mentoring, peers and other faculty, depart-
ment, curriculum, instruction, assessment, standards, and location), and individual resources (i.e., 
intelligence, motivation, knowledge, personality, and thinking styles) These multiple facets com-
bine to create a skilled and knowledgeable researcher with the Program (i.e., the curriculum) be-
ing important to this success. 
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Figure 1. Leech’s (2012) model for understanding doctoral student success. 
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Methods 
This study was an exploratory quantitative study. The survey used in Leech and Goodwin’s 
(2008) study was updated and adapted for online dissemination. Questions focused on the type of 
degree(s) offered, the number of full time students admitted to and completing the program, the 
types of courses offered and required for each level of student (i.e., Master’s, Ed.D., and Ph.D.), 
whether there were differing expectations in these courses for each level of student, and whether 
there were changes being contemplated for any of the programs. The research and statistics sur-
veys were tailored to the discipline of education at the graduate level and are presented in the Ap-
pendix. The institutional research board’s approval at the authors’ institution gave approval for 
the conduct of this study. 

Participants and Procedure 
A convenience sample of participants was identified through the three listservs: (a) the listserv for 
the American Educational Research Association’s (AERA) Special Interest Group (SIG) Profes-
sors of Educational Research, (b) the listserv for the AERA’s SIG Educational Statisticians and 
(3) the listserv for the AERA’s SIG Mixed Methods Research. A posting was available on the 
listservs explaining the study’s purpose, asking whether the recipient taught research or statistics 
courses in a school of education university setting or was someone who knew about the pro-
gram’s required and elective courses, explaining how the participation was voluntary, outlining 
the benefits and risks of participating in the study, and requesting participation in the study. The 
survey asked for the name, position, and the institution for which they were reporting so that only 
one person reported on the same institution. The respondents included assistant professors, asso-
ciate professors, full professors, and chairs of departments. The posting provided two links: one 
for a survey regarding statistics courses and one for a survey asking about research courses. By 
completing the survey, the participants were indicating their consent. 

The online survey was administered and managed using REDCap (Research Electronic Data Cap-
ture), an electronic data capture tool (Harris et al., 2009), hosted at the University of Colorado 
Denver. Twenty-eight responses representing 28 different institutions were collected for the re-
search course survey and 19 responses representing 19 different institutions were collected for the 
statistics course survey.  

Analysis 
The unit of analysis for this study was the institution. It was not possible to determine a response 
rate because we cannot quantify the universe of schools of education represented in the three 
AERA SIG listservs. Multiple SIG members might belong to the same school of education, negat-
ing our ability to count institutions by counting SIG members. For each school of education, only 
one response was admitted for analysis.  We did not receive more than one response per institu-
tion.  

Researchers used descriptive statistics to analyze results from the surveys. Data were downloaded 
from REDCap to SPSS version 22. After the data were downloaded into SPSS all identifiers were 
removed. 

Results 

The Research Survey 
Of the participants who responded to the research methods course survey, 15 (54%) offered an 
M.A., 25 (89%) offered a M.S., and 13 (46%) offered an Ed.D., and 18 (64%) offered a Ph.D. For 
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these participants, the number of students admitted in these programs ranged from 6 to 2000 (M = 
204.79, Median = 30.00, SD = 471.18) and the number of students who completed the program 
ranged from 0 to 2000 (M = 185.18, Median = 22.00, SD = 479.67).  

Twenty-five percent of the programs reported having differing expectations for Master’s, Ed.D., 
and Ph.D. students in the research courses. As for specialty research courses that are offered, the 
following were listed by program: (a) ethnography, evaluation, needs assessment, case study, and 
single case design; (b) paradigms of research; (c) qualitative case study, single subject/case, 
measurement, survey research, self-study, program evaluation; and (d) survey research. 

Table 1 presents the number and percent of respondents that indicated that the research course 
was required or offered as an elective. The table also includes the range, mean, and standard de-
viations for the number of credits for the research methods courses. Overall, more than half of the 
programs required and provided elective research courses for Master’s students (57%). Interest-
ingly, most of the Master’s level programs required basic research methods courses (54%) with 
very few Master’s programs requiring qualitative research methods courses (7%) or quantitative 
research courses (7%). None of the Master’s programs required advanced courses in qualitative or 
quantitative research methods, although 7% provide an advanced qualitative course and 11% pro-
vide an advanced quantitative course as electives. Regarding mixed methods courses, none of the 
programs required a mixed methods course with only one program offering it as an elective. None 
of the Master’s level programs offered other specialty courses (e.g., survey methods, ethnogra-
phy). The number of credits for all Master’s courses ranged from 3 – 6 credits. One course in 
basic research design, with optional additional courses, seems to be the requirement in about half 
of these programs. However, the other approximately half of these Master’s programs do not have 
any research course requirements.  

Less than half (43%) of the Ed.D. programs reported having research methods courses available 
for their students. Of these courses, 36% required a basic research methods course, with the num-
ber of required credits ranging from 3 – 9. Qualitative courses were required by 36% of the pro-
grams, with required credits ranging from 3 – 6, and 32% required a quantitative course. None of 
the Ed.D. programs required advanced qualitative or quantitative courses. A required mixed 
methods course was rare (7% of the programs), as was an elective mixed methods course (7% of 
the programs). No institutions reported any specialty courses as being available for Ed.D. stu-
dents. This might be due to Ed.D. cohort models where the students do not have an option to take 
an elective course.  

For Ph.D. students, 25% of the programs provide research methods courses for their students. 
Only 14% require a basic research methods course with required credits ranging from 3 – 4. A 
fourth of the programs (25%) reported requiring a qualitative research methods course, and only 
7% require an advanced qualitative research methods course. Additionally, only 7% require a 
quantitative research methods course, with only 7% of the Ph.D. programs offering an advanced 
quantitative research methods course. Only 7% of the programs require a mixed methods course, 
with 11% offering the course as an elective. Almost all course credits ranged from 3 – 4. The 
paucity of research methods requirements for Ph.D. students is noteworthy because of their need 
to conduct original research to complete the degree and succeed in certain careers. 
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The Statistics Survey 
For the participants who responded to the statistics course survey, 11 (58%) offered an M.A., 15 
(79%) offered an M.S., 7 (37%) offered an Ed.D., and 11 (58%) offered a Ph.D. For these partici-
pants, the number of students currently enrolled in these programs ranged from 6 to 2000 (M = 
254.20, Median = 49.00, SD = 616.26) and the number of students who completed the program 
ranged from 0 to 2000 (M = 261.22, Median = 30.00, SD = 654.86). Table 2 presents the number 
and percent of respondents that indicated that the statistics course was required or offered as an 
elective. The table also includes the range, mean, and standard deviations for the number of cred-
its for the statistics courses. Concerning having differing expectations in courses for Master’s, 
Ed.D., and Ph.D. students, 26% responded that there were differences. None of the programs re-
ported contemplating making changes to course requirements. 

Forty-two percent of the Master’s programs reported having statistics courses available for their 
students. Over a third (37%) of the Master’s programs required a basic statistics course, with 21% 
offering it as an elective. Interestingly, the range of credits for required basic statistics courses 
ranged from 2 – 3. Only 11% of the programs required intermediate statistics course with 21% 
offering it as an elective. Only one program required a course in regression with 21% offering it 
as an elective. Eleven percent required an ANOVA course for Master’s level students. None of 
the Master’s level programs required a course in multi-level modeling/hierarchical linear model-
ing (HLM) or structural equation modeling (SEM). Only 21% of the programs required a basic 
measurement course and none of the programs required an advanced measurement (e.g., item re-
sponse theory, Rasch modeling) course. None of the Master’s level programs offered any special-
ty statistics or measurement courses. 

For the Ed.D. students, 53% of the programs reported having statistics courses available. Forty-
two percent of the programs required a basic statistics course for their Ed.D. students, with course 
credits ranging from 2 – 6, and 16% of the programs offering it as an elective. About one-third 
(32%) of the programs required an intermediate statistics course and the same number of pro-
grams offered this course as an elective. Only 11% of the programs required an ANOVA course. 
None of the Ed.D. programs required courses on regression, multi-level modeling/HLM, SEM, 
basic measurement, advanced measurement, or other specialty courses. Most of the course credits 
for these courses ranged from 3 – 6. 

Only 21% of the Ph.D. programs required a basic statistics course, with credits ranging from 3 – 
4, and 11% offered it as an elective. Less than a fourth (21%) of the Ph.D. programs required an 
intermediate statistics course. Only 11% required a regression course or a course on ANOVA. 
Interestingly, only 5% of the programs required a multi-level modeling/HLM, basic measure-
ment, or advanced measurement courses, and none required courses on SEM or other specialty 
statistics or measurement courses. 

Discussion 
Using the model for understanding doctoral student success (Leech, 2012) introduced earlier, this 
study focuses on the program component within the microenvironment in an effort to better de-
scribe the potential to produce skilled and knowledgeable researchers. According to this model, 
the curriculum clearly is a key component to graduate student success. To be successful, doctoral 
students world-wide must be prepared to conduct empirical research (Association of American 
Universities, 1998; Carnegie Project on the Education Doctorate, 2009; Cravens et al., 2014; 
Higher Education Funding Councils, 2003; Jones, 2013; Sonstrom et al., 2012) leading to the 
conclusion that the doctoral curriculum, both for Ph.D. and Ed.D. programs, must include high 
quality research design and analysis courses. We extend these arguments to include advanced 
education Master’s degree programs because they also prepare education leaders who must un-
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derstand and apply research and measurement issues and acknowledge that there might be less 
uniformity in expectations in these programs, which could contribute to variability in Master’s 
program requirements and offerings.   

Interestingly, the results from the extant literature, regardless of country, tend to agree that more 
methods and statistics courses are needed in higher education to educate skilled researchers (e.g., 
Allen et al., 2002; Capraro & Thompson, 2008; Kim, McKenna, & Ketefian, 2006; Leech & 
Goodwin, 2008;Tashakkori & Creswell, 2008). This study contributes to the limited literature 
regarding the research methods and statistics courses offered by and required by graduate educa-
tion programs at the masters, Ed.D., and Ph.D. levels in the United States, and adds to the broader 
international and interdisciplinary knowledge bases.  

Not only do students need to be prepared to design and conduct studies utilizing quantitative data, 
they also need to be prepared to conduct studies with qualitative data and be able to combine both 
types of data in a mixed methods design (Henson et al, 2010; Tashakkori & Creswell, 2008). De-
spite the broad agreement about the necessity of graduate student preparation for research, availa-
ble evidence indicates that required program coursework is inadequate. Results from the current 
study indicated there were low percentages of doctoral programs requiring research methods, 
basic qualitative and basic quantitative courses, and a near absence of programs requiring mixed 
methods or advanced courses. The dearth of requirements for qualitative and mixed methods 
courses is problematic, as is the spottiness of required quantitative and research design courses, 
for producing skilled and knowledgeable researchers according to Leech’s (2012) model.  

The Master’s program requirement for research methods courses may partially explain the low 
percentage of doctoral programs requiring research courses: the doctoral programs may operate 
on an assumption that all entering doctoral students have taken a research methods course in a 
Master’s program. However, these results indicate this is a faulty assumption because, although 
approximately half of the Master’s programs require a research methods course, about half of 
them do not; additionally, courses taken in a Master’s program completed possibly many years 
earlier may not be adequate to provide a solid basis for a doctoral student. One could make a sim-
ilar argument about the basic measurement course, which is required in about one-fifth of Mas-
ter’s programs and only one doctoral program.  

Although several institutions offer additional elective courses in research methods, qualitative 
methods, advanced qualitative methods, quantitative methods, advanced quantitative methods, 
and mixed methods, the percentage offering each type of these courses varies greatly and no one 
category of these electives is offered commonly, i.e., no one topic is offered consistently across 
programs. Where offered as electives, they can only be effective in developing high quality re-
searchers to the extent that students are able to fit the elective courses into their schedules, moti-
vated to take the course, and willing to pay for the additional credit hours required. 

The most commonly required quantitative courses are basic statistics followed by intermediate 
statistics. Specialty statistics courses such as regression, ANOVA, multilevel modeling, and 
structured equation modeling are rarely available to doctoral students even as electives. Basic 
measurement courses were not commonly required, although their availability as an elective was 
somewhat more frequent.  

This study shows that less than one-quarter of Ph.D. programs from our United States based sam-
ple require an intermediate statistics course, the level at which inferential statistics is thoroughly 
addressed, which begs a question about how prepared the newly-minted Ph.D. students will be to 
become the researchers we intend. A similar situation exists for students in the Ed.D. programs, 
where less than one-third require intermediate statistics. How prepared will the new Ed.D. stu-
dents be to conduct and consume applied research studies? A new doctoral student coming from a 
Master’s program that required courses in research methods, basic statistics, and basic measure-
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ment and entering a doctoral program that requires intermediate statistics and a basic qualitative 
methods course and offers additional electives should provide a sound foundation that enables the 
doctoral student to be a successful researcher. However, this ideal situation does not apply to all 
students and programs: not all Master’s programs require these courses and not all doctoral pro-
gram require even intermediate statistics or basic qualitative methods, nor do they all offer ad-
vanced methods courses.  

Limitations to the current study include the nature of the sample, size of the sample, and repre-
sentativeness of the sample. This study is based on a voluntary, convenience sample of institu-
tional respondents to the two surveys administered The sample is drawn from the United States 
and findings from this study may have less import in countries where there is more uniformity 
and centralized control over higher education. We are unable to calculate a response rate for the 
surveys because of the inability to quantify the institutions represented by listserv members re-
ceiving them. Further research is necessary to determine how representative these results are of 
all doctoral-granting institutions in the country.  

With the increase in globalization (Altbach & Knight, 2007), it is imperative that faculty in higher 
education focus on preparing students for a wide range of positions that will allow them to impact 
innovation world-wide. Examples of how to approach the issue of reviewing and revising curricu-
lar requirements in advanced education programs exist, though they are limited, in other countries 
and profession fields. The Canadian example of consulting stakeholders to solicit feedback about 
advantageous program and curricular revisions (Allen et al., 2002) may be a valuable initial step. 
Ultimately, the education field may look to the program quality guidelines developed for ad-
vanced nursing degrees (Kim et al., 2006) or graduate curricula in other fields (Jones, 2013; 
Sonstrom et al., 2012) as models for similar quality standards in advanced education degrees.  

Our requirements speak to our values. When faculty and administrators negotiate degree require-
ments, they make difficult decisions with regard to cost, length of time, and content areas. How-
ever, it seems that graduating students from advanced education programs without an assurance 
of an adequate research toolkit may be a disservice to them and to the field. Results from the cur-
rent study should encourage faculty world-wide to carefully review current program requirements 
and consider the extent to which they assure all education graduate students receive a solid and 
adequate foundation to become successful researchers and leaders, an exercise that none of the 
programs reported contemplating at this time. 
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Appendix 
Questions Included in the Survey for Teaching Statistics and Measurement Courses  
What type of degree(s) are students in these classes earning? (select all that apply) 

M.A.  M.S.  Ph.D.  Ed.D.    
Number of full time M.A./M.S./Ph.D./Ed.D. students admitted in 2012 (include summer 2011, 
fall 2011, and spring 2012)___________________ 
Number of M.A./M.S./Ph.D./Ed.D. students who completed the program in 2011 (include sum-
mer 2010, fall 2010, and spring 2011)___________ 

Courses 
Please indicate the number of credits in each area that students are required to take. If the course 
is an elective, provide the typical number of credits students take.  
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Basic statistics (t, r, χ2, etc.)         
Intermediate statistics (ANOVA, regression, 
etc.) 

        

Regression         
Analysis of Variance         
Multi-level models/HLM         
Structural Equation Modeling         
Basic Measurement          
Advanced Measurement (IRT, Rasch)         
Other specialty statistics or measurement 
courses (e.g., survey methods, advanced 
measurement) - please specify 

        

Other – please specify         

Differentiation 
Are there differing expectations for master’s, Ed.D., and Ph.D. students in these courses?  
YES NO 
If you answered yes, how are the courses or the expectations within the courses different? 

Changes in the Program 
Are you currently contemplating making changes to your Ph.D. statistics course requirements? If 
so, what are they? 
Please tell us about yourself and your institution 
Name of person completing questionnaire:_____________________________________ 
Position of person completing questionnaire:____________________________________ 
Name of institution: _______________________________________________________ 
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Questions Included in the Survey for Teaching Research Courses in 
What type of degree(s) are students in these classes earning? (select all that apply) 

M.A.  M.S.  Ph.D.  Ed.D.    
Number of full time M.A./M.S./Ph.D./Ed.D. students admitted in 2012 (include summer 2011, 
fall 2011, and spring 2012)___________________ 
Number of M.A./M.S./Ph.D./Ed.D. students who completed the program in 2011 (include sum-
mer 2010, fall 2010, and spring 2011)___________ 

Courses 
Please indicate the number of credits in each area that students are required to take. If the course 
is an elective, provide the typical number of credits students take.  
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Basic Research Methods         
Qualitative Research Methods         
Advanced Qualitative Research Methods          
Quantitative Research Methods         
Advanced Quantitative Research Methods         
Mixed Methods Research         
Other specialty research courses (e.g., survey 
methods, ethnography,) - please specify 

        

Other – please specify         

Differentiation 
Are there differing expectations for master’s, Ed.D., and Ph.D. students in these courses?  
YES NO 
If you answered yes, how are the courses or the expectations within the courses different? 

Changes in the Program 
Are you currently contemplating making changes to your Ph.D. research course requirements? If 
so, what are they? 
Please tell us about yourself and your institution 
Name of person completing questionnaire:_____________________________________ 
Position of person completing questionnaire:____________________________________ 
Name of institution: _______________________________________________________ 
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Abstract 
Doctoral students have often been described as apprentices engaged in workplace learning. Fur-
ther, assumptions are frequently made in the literature about the common nature of such learning 
experiences, e.g., in the sciences, research-related practices are learned in a lab within the super-
visor’s program and team. A few recent studies of the science doctoral experience have chal-
lenged this view arguing such assumptions may overlook considerable variation. This longitudi-
nal study, using frequently completed activity logs and an interview, reports on the research-
related practices of twelve UK science doctoral students. The analysis, particularly of the logs, 
challenged some of the literature-based assumptions: students often chose to work in institutional 
offices, non-institutional sites and their homes rather than in labs; they did not necessarily engage 
regularly with a research team, nor were they necessarily engaged in a project directly linked to 
their supervisors’. That students chose not to work in traditionally assumed places suggests the 
importance of attending to: a) student agency, b) how research-related practices may be changing, 
and c) how sites of doctoral learning might need to be reconceived. As well, the findings suggest 
the value of non-traditional data collection methods in capturing variation in experience.  

Keywords: Science doctoral experience, research-related practices, workplace learning, PhD 
workplaces 

Context: Learning Science 
In the literature, doctoral students have often been described as apprentices (Enders, 2005) learn-

ing research-related practices through 
observation, experience and interaction 
(aside from any required course work) 
in institutionally constituted workplaces. 
In this paper, research-related practices 
are conceptualized as the activities and 
interactions that support the conduct of 
doctoral research from initial thinking 
through to dissemination. These practic-
es have been characterized in various 
ways (Pole, 2000; Morrison, Rudd, & 
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Nerad, 2011; Timmerman, Feldon, Maher, Strickland, & Gilmour, 2013), but include reading, 
interaction with others to advance projects, feedback on work, thinking, in some cases collecting 
and maintaining samples of different kinds, analyzing, ethical decision-making – with the under-
standing that being a productive researcher and scholar requires different skills in different disci-
plines (Golde, 2005).  

In this literature, assumptions are also frequently made about the common nature of such learning 
experiences, and how absence from these research cultures can circumscribe student learning 
(Deem & Brehony, 2000). In the sciences in particular, the research team is characterized as a 
mutually supportive environment which meets daily so there may be more distributed problem-
solving to deal with challenges; students spend the day at the bench to produce consistent useable 
results; the student’s project is part of the supervisor’s research program; the result of this work-
place learning is stability and intellectual and pedagogic continuity (Delamont & Atkinson, 2001; 
Hakala, 2009). Such descriptions reinforce assumptions about the common nature of doctoral re-
search-related practices in the sciences, and their predominance in the literature speaks to their 
being of some value. However, Bowen and Roth (2007) and Cumming (2009) argue the need to 
capture more nuanced representations of science research-related practices (also see Gardner & 
Gopaul, 2012). This suggests the value of looking at the day-to-day experiences of science doc-
toral students as they learn to do research, and provides the context for the present study.   

Goal 
This qualitative study reports an analysis of the research-related practices described by 12 science 
doctoral students in the UK. It examines their weekly patterns of work as well as their retrospec-
tive accounts of these over a period of 18 months as they learned, through their research-related 
practices, how to become independent researchers (Golde, 2005). The questions asked are: 

1. What were students’ overall experiences of learning to conduct doctoral research? 

2. Where were they learning; specifically, in which places did they advance their research-
related practices?  

3. In what ways, if any, did the students demonstrate agency in choosing where to engage in 
and learn particular practices? And what practices were they engaging in? 

4. What was the relationship, if any, between their research-related practices and their disci-
pline/field?  

Conceptualizing Doctoral Work: Learning and Agency 

Learning 
The starting point for this study is that doctoral-academic work can be conceptualized as a form 
of workplace learning, which it has been argued can shift the focus from the supervisor to other 
forms of pedagogic interaction (Malfroy, 2005). From this perspective, aside from coursework, 
doctoral-academic learning occurs through observation, experience, trial and error, and interac-
tion with others, since we argue that “there is no separation between engaging in conscious 
thought – such as when participating in socially derived activities and interactions – and learning” 
(Billett, 2002, p.457). Generally, doctoral learning is characterized as taking place in institutional 
workplaces such as offices, labs and libraries (Middleton, 2010). If one accepts that “the socially 
shaped physical world … exercises pedagogic properties projected through the physical environ-
ment and artefacts that students encounter” (Billett, 2009, p.40), then the institutional workplace 
– both its affordances (e.g., specialized equipment, supervisor) and constraints (e.g., meeting re-
quirements for completion, dealing with inadequate equipment) – creates in unintended ways a 
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tacit learning environment with learning outcomes less predictable and more variable than when 
learning is formally structured, e.g., in a course. Further, workplaces differ substantially in how 
they support learning (Billett, 2001). In fact, our own work has demonstrated the power of the 
institution in providing affordances and constraints for early career researchers. We have noted 
variations both across micro- and macro-level institutional units (McAlpine, Amundsen, & 
Turner, 2013) as well as in how the same affordances and constraints were interpreted differently 
by individuals (McAlpine & Lucas, 2011). 

Of course, the assumption is that these institutional spaces for work are, in fact, where individuals 
conduct and learn to do research. Still, there is emerging evidence that suggests this may not con-
sistently be the case. For instance, Pearson, Cumming, Evans, Macauley, and Ryland  (2011) in 
an Australian survey of doctoral students reported that in the particular week surveyed only 42% 
had undertaken the majority of their doctoral activities on campus, with 33% working mostly at 
home and the remainder off-campus in other locations (with some variation by field). Thus, we 
argue that examining the spaces that students inhabit should provide insight into the ways they 
learn research-related practices.  

Agency within Identity 
We, like others studying science doctoral students (e.g., Holley, 2009; Felt, Fochler, & Müller, 
2012), are interested in how individuals constitute their scientific identities as they engage in doc-
toral-academic work. Our view of identity, ‘identity-trajectory’ (McAlpine et al., 2013), attends 
to individual histories; that is, how individuals represent the continuity of stable personhood over 
time and concurrently, a sense of ongoing change (Elliott, 2005). We are particularly interested in 
individual agency: how individuals undertake to advance their intentions and hopes in their work 
practices and their broader lives – whether or not successful. This interest in agency aligns well 
with the expectation of doctoral experience supporting the development of independence as a re-
searcher (Gardner, 2008; Pilbeam & Denyer, 2009). 

Still, a focus on agency needs to recognize external influence since, for a realistic view of the re-
lationship between agency and structure, individual intention needs to be investigated while not 
disregarding the structures that can support and constrain such agency (McAlpine & Amundsen, 
2009). Thus, while the work environment informally and in unintended ways creates a tacit learn-
ing environment, the degree to which an individual engages with this environment – that is, takes 
advantage of the affordances and manages the constraints – will influence the nature and quality 
of the learning. Further, we imagine individuals may make decisions not to engage in the institu-
tional workplaces given a certain set of constraints or access to other more conducive workplaces.  

Billett (2001), in a study of three different non-academic workplaces, reported that individuals 
acted independently in ways inconsistent with work norms and practices – leading to the conclu-
sion that participation is not passive or unquestioning. By exercising ongoing agency despite con-
straints, individuals have some ability to decide which aspects of the practices they encounter 
they will choose to engage in. The result is they can make or take for their own from what is en-
countered (Billett, 2006) given personal and work intentions. Still, while individuals have some 
ability to decide which aspects of the workplace practices they will engage in, and what their oth-
er options are, such agency does not imply that individuals are always successful in their attempts 
to achieve their intentions.  

Methodology 
This study is drawn from a longitudinal research program beginning in 2006 examining the expe-

riences of doctoral students, post-PhD researchers and new lecturers in Canada and the 
UK (McAlpine & Amundsen, 2011). While initially data were collected from social sci-
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entists, in 2010 we began studying natural scientists, the intention being, among others, to 
fill the gap in knowledge of their experiences. The research program draws on a qualita-
tive narrative tradition which is used widely in the social sciences (Elliott, 2005). The un-
derlying premise is that narratives represent constructions of identity (Sfard & Prusak, 
2005; Riessman, 2008). We collect narratives of experience and through successive read-
ings of these narratives seek the essence, the meaning, of each individual’s accounts (El-
liott, 2005). This involves preserving and exemplifying connections between events, the 
influence of the passage of time in carrying the action forward, and showing the goals 
and intentions of individuals (Coulter & Smith, 2009). Narrative research usually focuses 
on one individual, sometimes two or three, but like Thomson and Holland (2003) we 
have found looking across numbers of individuals useful since such analyses expand our 
understanding of the variation both within and across individuals. Lastly, much of the 
qualitative research addressing academic experience draws on a single interview which 
captures retrospective accounts and/or experience at the time of the interview. In contrast, 
longitudinal studies of academic experience like ours, which are relatively rare, make it 
possible to document concurrently consistencies as well as changes in experience and in-
tention (Eby, Butts, & Lockwood, 2003).  

Participants 
The 12 science doctoral students were from two different UK research universities; five females 
and seven males, representing computing, engineering and the biosciences. While we focused on 
all the disciplines under the broad umbrella of the STEM (Science, Technology, Engineering, 
Mathematics) sciences when sending out our call for recruitment, the subject fields in the final 
sample (indicated above) comprise those that participated in our study. 

Data Collection and Analysis 
We collected multiple narratives of experience over time, beginning with an initial biographic 
questionnaire (that captured information such as age, field, role, prior work experience, possible 
future careers). This questionnaire, along with all other tools for data collection (except the inter-
view which was face-to-face), was drafted in Microsoft word and sent out as an electronic file 
attachment via email, and comprised a mix of open- and close-ended questions. Bearing in mind 
the prevailing view that science students would be part of a team, individuals were asked, among 
other things, to describe the composition of their research team, if they belonged to one. The bio-
graphic questionnaire was followed by activity logs about a particular week. These logs were 
completed 5-6 times over a year (depending on the average response time of each participant) and 
captured their primary work spaces in that week; the experiences, activities, relationships, interac-
tions and challenges of the particular week, as well as their overall mood over the course of the 
week. Next, a pre-interview questionnaire provided a retrospective view of the year that had 
passed since they began completing logs. Last, an interview elicited more detail about the earlier 
narratives (all data were read prior to the interview) as well as explored new areas, before the an-
nual data collection cycle began again. This analysis draws on one complete year and the follow-
ing half-year given our desire to collect enough logs from each individual to capture consistency 
as well as variation in patterns of work and learning.   

We followed a thematic analysis common in narrative research, “keeping a story intact by theo-
rizing from the case rather than from component themes across cases” (Riessman, 2008, p.53). 
This is different from thematic analyses common in other research traditions where findings are 
presented and organized first by theme rather than by individual (for examples, see Miles & Hu-
berman, 1994). In this study, we were looking for patterns related to research-related practices 
and the spaces in which they were conducted. We drew on the various documents described 
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above, ranging from 9-15 documents per individual, including one interview transcript (average 
number of documents: 12).  

We initially read and coded all narratives for two individuals and compared coding decisions; any 
discrepancies were dealt with. We then continued coding, checking portions of each other’s cod-
ing periodically, again reconciling any pertinent issues and recoding as necessary. The procedure 
for coding was as follows. Each coder read through all the narratives for an individual in chrono-
logical order in order to code while still maintaining a biographic awareness. Then, for each nar-
rative, any text relevant to the experience of work was identified: a) physical spaces (both institu-
tional and non-institutional) where individuals reported working; b) the nature of the research-
related activity; c) their explanation for why these sites were chosen; and d) the material and so-
cial resources and constraints in each site and how the individual managed them. These different 
aspects of their learning experiences would often co-occur in an individual’s narrative as in this 
account from Catherine’s log 4 (note that all the names as used in this paper are pseudonyms cho-
sen by participants). Catherine was one of the two participants who reported working mostly in 
the lab, and she consistently reported difficulties which slowed her progress despite her best ef-
forts:  

The current DNA extraction protocols [research-related practice] used by my lab [physi-
cal space] do not give clean enough DNA [constraint] to perform a technique I need for 
one of my experiments [her doctoral research]. Also, as there are more people in my lab 
than previously the equipment is often not free [constraint] which has caused several de-
lays recently. Tried multiple different procedures over about 3 days which was a signifi-
cant investment of time [agency] but thus far have not found any significant improvement 
in quality, so will have to try again next week. To use some pieces of equipment I ended 
up staying very late in the evening [agency].  

We excluded the following when coding: 

• spaces related to other academic work, e.g., teaching and supervision, since the focus of 
the analysis was research-related activities; 

• social and personal activities for which no explicit statement of impact on research activi-
ties was made; and 

• past and future spaces and activities since the focus was their learning during the data 
collection period. 

Once all data for an individual had been analyzed, the identified text selections were brought to-
gether to generate a researcher perspective on the cumulative experience. A final step was a 
cross-individual comparison to move beyond the particulars of any one individual towards an un-
derstanding of common patterns of workplace learning. This involved moving back and forth be-
tween each individual’s experiences to construct a cumulative representation of the learning relat-
ed to research-related practices. 

Findings: Science Doctoral Student Research-Related 
Work Practices 

We begin by overviewing the participants briefly, and provide three cameos to demonstrate indi-
vidual variation. Then, we address each of the research questions interweaving discussion with 
results.   
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Who They Were  
Despite the common assumption that science doctoral students tend to be younger and go directly 
from undergraduate/master’s to PhD (Pearson et al., 2011), in fact, eight of the 12 had prior work 
experience of varying degrees (see the Appendix for brief introductions to each participant). 
Thus, they ranged in age when starting the degree from 22 to 45, with most under 30. This distri-
bution, varying from early to mid-adulthood, is relatively similar to the overall age range of sci-
ence students enrolled in the two universities (primarily 20-40 years; with very few over 40), as 
were other demographic characteristics: a) of the five females, three were in the biosciences, the 
two others in engineering and computing; and b) seven were international students – four with 
English as another language. Of the 12, nine had funding (and later, an additional participant 
moved from self- to partial-funding). In looking beyond their doctoral work, 11 noted family and 
eight a partner as significant, and at least seven engaged in a range of physical and/or creative 
activities. When they began participating (September, 2011), four were in their 1st year, three 
each in their 2nd and 3rd years, with the remaining two in the 4th and 5th years.  

The three cameos below provide a sense of the individual variation in experience. Tom experi-
enced some ups and downs but generally had a positive experience of doing and learning to do 
research-related activities over the 18 months.   

Tom, 2nd year, worked principally in his office (high-performance computational biolo-
gy), lab (molecular biology where the equipment was) and home (writing where he 
wouldn’t be disrupted). He also worked at another university for several weeks during 
this period after receiving a bursary to conduct additional lab experiments relating to his 
research there. His mood, over 18 months of participation in our study, varied from feel-
ing cheerful, “just getting along” to “slightly stressed” (e.g., at not ‘fixing’ the animals, 
i.e. preparing samples for lab experiments). He reported procrastinating sometimes and 
had to set goals to complete important tasks. He noted he should be reading all the time, 
though didn’t always manage this, and also worked on drafting articles, noting his belief 
that publications were representative of how productive he was as a scientist. He also 
passed his upgrade (waiting for the viva was stressful), assembled sequence data, made 
phylogenetic trees, and did data ‘wrangling’ in Excel (all of these are tasks within evolu-
tionary developmental biology). He noted too many tasks and not enough time. He also 
trained master’s and undergraduate students in molecular biology laboratory techniques 
e.g. embryo manipulation, molecular cloning and antibody staining. Tom had come with 
his own project idea so did not take on one provided by his supervisor. Still, two of the 
six in his research team worked in similar areas, and “I do quite a bit of my socialising 
within the lab group … so teaching, research project, and lab experimental work are all 
sort of hand in hand and they’re definitely taking up the most of my time.” He also en-
joyed a positive relationship with his supervisor and had won additional funds. Still, he 
felt constrained by the 3-year time limit: “Getting everything done in 3 years, especially 
when working with animals that spawn for only a few months a year, is pretty intense.” 
Throughout, “my work has a major bearing on my emotions.” Fortunately, his girlfriend 
and his sports activities helped him in this regard. At the end of the 18 months, Tom was 
preparing to submit his thesis and contemplating taking up a job offer from one of his 
collaborator laboratories in the Far East. 

In contrast, 13196 had a more constant experience of pressure and isolation.  

13196, 5th year computing sciences, consistently reported working at home; in fact, on 
another continent. For 13196, data computation and analysis had been running hand-in-
hand with thesis writing primarily due to part-time work commitments, family commit-
ments and substantial delays in achieving results that would be considered significant. He 
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was doing fieldwork and writing his thesis when he began his participation in our study, 
and was determined to finish, moreover, had quit his part-time job to ensure this was the 
case. He consistently felt isolated while still having email and Skype conversations with 
his supervisors, noting “it’s positive if you can use the isolation to concentrate on a prob-
lem and really work on it, but … it can be a negative because of feelings of loneliness … 
and [the] opportunity to … procrastinate … that, if your supervisor were watching you, 
… wouldn’t be allowed to happen.” He missed department life and had to deal with prob-
lems related to his extensions, e.g., expiration of university card, which caused loss of ac-
cess to email and computer systems, library, and remote access to research databases. He 
also found his family and domestic responsibilities disruptive and distracting. Further, 
coming with his own project, the other students did not share his interests. So while 
“they’ve been encouraging me … sending me new information that might be relevant to 
my thesis … they can’t help me at all. So, my relationship with the other doctoral stu-
dents is … tenuous at best.” As well, over time, he felt increasingly pressured by his su-
pervisors and the department to finish as he had received all the extensions he could: “I 
am terrified of looking at my email every morning.” Still, having seen his thesis change 
radically over the five years, he felt that “good science takes as long as it takes, and I am 
being forced by the calendar to submit before I am ready. I hate my life.” Near the end, 
he was “feeling physically ill; worrying that I have only one week left to submit my the-
sis.” Nevertheless, 13196 submitted and completed his degree. 

Lastly, Kadyna’s experience was largely but not always positive as a result of the constant sup-
port provided by her husband and supervisor.  

Kadyna, 2nd year civil and environmental engineering, spent equal time working in her 
office and home (especially after recent surgery), and at other locations while travelling 
for conferences and meetings. She spent most of her time testing and amending hydrolog-
ical models to predict water movement, writing documentation and software routines for 
building these models, making calculations and verifying predictability, and debugging 
the related computer code she was writing. Her moods shifted in line with the progress 
she made – varying from confident, engaged and satisfied when her model gave valuable 
results, to anxious and frustrated when the model didn’t work or her code needed debug-
ging. In addition to her PhD work, she had a part-time Research Assistant job, two na-
tional council-funded projects, and did undergraduate teaching. She found writing papers 
“the most difficult part of research, as I am not a native-English [speaker]” and seemed 
especially encouraged by any validation of her work received through her supervisor and 
others. Her husband, who worked in a similar field, was a source of constant emotional 
and intellectual support, her most important relationship: “he was extremely important at 
the beginning when I decided to start my PhD, and [now] … because … when we have 
these chats about work, I run to the computer and try something that he inspires me to 
do.” She also received support from other doctoral students at work: “I often have meet-
ings, even coffee breaks, with them, and that is a really interesting moment where we’re 
talking about experiments … what we are going to do, and grab some ideas [off each oth-
er]”. Finally, Kadyna’s supervisor was central in maintaining her motivation: “Every time 
I [feel] stressed and anxious because I’m not getting the result I want … he always calms 
me down and says, ‘No worries – everything is going to be okay’”. 

These cameos thus provide a snapshot view of the doctoral life of some of our participants: who 
they were, what work practices they were engaged in, and what the form and nature of support 
available (or not available) to them was. We now present a thematic analysis of the data by ad-
dressing each of the four questions raised above, in turn.  
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Question 1: What were Students’ Overall Experiences of 
Learning to Conduct Research within their Doctoral Work?   
 

The three cameos above demonstrate that engaging in doctoral work and more specifically in re-
search-related practices was not only an intellectual journey but also an emotional series of ups 
and downs. Kadyna, for instance, reported successively over the 18 months being “inspired, satis-
fied, struggling, anxious, frustrated and enthusiastic” (when dealing with coding problems). Cath-
erine was “struggling, stressed, more confident, unhappy, positive” and then “stressed” again as 
she was alternately not successful and then successful with her experiments. Occasionally, nega-
tive emotion was unrelenting; for instance, 13196 was almost constantly reporting negative emo-
tions in relation to the university completion deadline: “isolated, stressed, hate my life, physically 
ill”. He only felt somewhat relieved when he did not receive deadline reminders. RP was relative-
ly unusual in nearly always reporting positive feelings in relation to his research progress each 
week: “wonderful, excited, inspired, and highly energetic.”    

Notably, negative emotions sometimes resulted from balancing research interests with the expec-
tation of completing in three years. Similar to 13196 and Tom, Apollo described this ongoing in-
security:   

The area of research … it’s not the most promising area … and when I started … I want-
ed to do … the thing which appeals to me the most, not the one which seems to provide 
me [a secure] future. So … I do not know for sure if I can finish in three years and eh … 
the insecurity about funding for a possible and very probable, fourth year is … the cause 
for this insecurity. 

Writing was also often experienced negatively (e.g., Fred, who was otherwise nearly always posi-
tive, was consistently frustrated at his inability to write effectively). Travel too was a disruption 
(e.g., Apollo working at night and drinking coffee for the caffeine to keep him going as he dealt 
with jetlag). A number who noted the negative impact of research-related work offset this impact 
through social contact and other kinds of engagement, e.g., sports. Sophie (a male) exercised and 
played sports regularly (football, karting) to avoid getting a backache from sitting in front of his 
computer every day. Rumi attended tango and meditation each week to stay physically fit and 
increase her concentration at work.  

These experiences resonate with Neumann’s (2006) study of experienced researchers and 
Hopwood and Paulson’s (2012) study of doctoral students. Neumann characterized experienced 
researchers’ emotional experiences as extremely varied. While they sought and had occasional 
peak positive experiences of deep involvement, joy and a sense of accomplishment in conducting 
research, they also experienced long periods of “mucking about” which they described as disas-
trous, frustrating, upsetting, and painful. Hopwood and Paulson examined the toll that fatigue and 
stress took on doctoral students. We concur with the conclusions of both these studies: the inter-
twining of emotions with intellectual thought is often overlooked, yet is essential to undertaking 
research-related activities. More careful attention to this aspect of becoming a researcher could 
enhance the development of resilience (McAlpine & Amundsen, 2011) necessary in a culture 
sometimes characterized as one of rejection.  

Question 2: Where were Students Learning; specifically, in 
which Places did they Advance their Research-Related 
Practices?  
Regardless of where they were in their doctoral progress, the majority regularly worked in a 
number of different places: Apollo in his home, office and at conferences; Tom in his office, lab, 
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home, and other research unit; Tulip in the British Library and her office. Still, a few worked rela-
tively consistently in only one place: Catherine in the lab, 13196 at home.  

Individuals also changed where they worked over time. These shifts could be related to their re-
search activities as they advanced their projects. Apollo, 1st year, for instance, noted doing more 
reading earlier in the period than later. And, near the end of the degree, nearly all participants re-
ported increasing amounts of time spent on writing their theses. Still, such changes in work place 
were not necessarily related to their research, but rather to how their research was situated within 
the rest of their lives, e.g., Tom working more in the office this year than last since he no longer 
had teaching duties; Kadyna spending more time at home at one point due to recent surgery.  

Strikingly, in examining references to institutional spaces, there was more work reported in offic-
es than labs; in fact, only Tom and Catherine made reference to lab use. (Of the 12 participants in 
this study, 10 reported having laboratories as work spaces but not using them; this included four 
who mentioned a computer lab. In other words, reference to a lab need not imply a wet lab or one 
with specialized equipment). Labs, of course, provide material resources that cannot be found 
elsewhere. And the maintenance of these material resources was seen as critical, e.g., Catherine 
struggled because reagents were faulty and batches of organisms did not arrive on time. In gen-
eral, the material resources provided by offices were not as critical as those in labs. If offices cre-
ated particular material spaces it was largely in terms of increased computing power or easier ac-
cess to large data sets – though a major value was also being close to the supervisor. Interestingly, 
there was no reference to spending time in libraries, institutional spaces which at one time were 
central to much research work; the absence of reference to this is probably due to new technolo-
gies which have converted physical access into virtual ones. 

Moreover, it was clear that non-institutional spaces were as frequently referred to as institutional 
ones. Non-institutional workplaces included conferences, hotel lobbies, the bed, home, and other 
research centres. The reports of working at home resonate with Kuntz’s (2012) finding that the 
home is increasingly a site of academic work. Further, the results confirm the assertion that the 
prevailing view of science practices as lab-based may need reframing (Bowen & Roth, 2007; 
Cumming, 2009). More generally, the results raise questions about the nature of doctoral learn-
ing, which assumes that science doctoral students engage in research-related activities in common 
institutional spaces. 

Question 3: In what ways, if any, did the Students Demonstrate 
Agency in Choosing where to Engage in and Learn Particular 
Practices? And what Practices were they Engaging in? 
While question two addressed only the physical locations in which the students worked, this 
question takes up a more complex issue: the ways in which students were agentive in choosing 
which places to work in order to best meet their needs in undertaking different research-related 
activities. A defining feature of their choice of workplace was the material and social resources 
on offer and their individually varied responses to these. So we begin by demonstrating the varia-
tion in their decisions related to the resources attached to particular workplaces and activities, 
before exploring their specific use of institutional and non-institutional spaces. 

Agency, resources, and research-related activities  
Individuals described physical spaces as affording different material and social resources, and 
chose their workplaces based on what best suited the research-related activities they wanted to 
engage in. What they were doing, or learning to do, therefore influenced, as well as was influ-
enced by, the space they chose to work in on a day-to-day basis. For instance, Tulip in zoology 
went to her office two days a week for supervisory and postdoc meetings, but otherwise worked 
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in the British Library (and sometimes her home) doing computational work and writing. She not-
ed in particular how the British Library imposed material and social constraints that ‘forced’ her 
to stay focused and not become distracted by talking, eating or drinking. Others noted the need to 
be at home to write since this space was less social than the institutional spaces (e.g., when writ-
ing, Kadyna wanted quiet and Fred a place to pace up and down).  

The need for focus was shared by others, though leading to different decisions: TDB preferred his 
computer and “comfortable desk” in his institutional office in order to be more focused than at 
home. Rumi, on the other hand, preferred to work at home because it gave her the flexibility to 
continue to work as long as she wanted. SA worked at home when she needed to do mundane, 
repetitive tasks for which the home environment was more comfortable and relaxed (she could 
listen to music while working) while Sophie worked equally at home in addition to his depart-
mental office because of the ability to work remotely, using his laptop. RP preferred jumping into 
the shower when thinking about new ideas.  

Institutional spaces and social resources 
Despite choosing non-institutional spaces for some work, all the students worked in institutional 
workplaces which incorporated distinct material resources, thus, e.g., in the lab, specialized 
equipment; in the office, desks, chairs and computers. Further, these spaces were inherently social 
which carried both strengths and weaknesses. In some cases, the social environment was seen as 
enhancing learning substantially. Tom, as noted earlier, reported not just enjoying working with 
his lab mates and his supervisor, but also meeting members of the team socially. Others described 
social spaces that, while positive, were not productive in furthering their work, as the team did 
not fully understand the issues (note 13196 earlier). And, the inherently social aspect of the 
workplace could be experienced negatively due to the interactions and practices within that space. 
Tom reported that training a particular new student who required repetitive instructions and an 
unusually high degree of supervision was a “time sink”, taking time away from his own work. 
Catherine experienced negative feelings from spending much of her time in the lab without 
achieving much success. Recognizing the need for positive social interactions to sustain her moti-
vation, she organized weekly informal coffee sessions to discuss both personal life and academic 
progress. Similarly, 13196, who also acknowledged being socially isolated, offset the isolation 
by, for instance, having weekly Skype meetings with his supervisors to follow up on his written 
reports, and also participating virtually in the journal club organized by his supervisors.  

As well, the work students reported doing did not necessarily involve a team, though Sophie and 
Fred, like Tom, considered their teams and/or supervisors very supportive and important. Many 
others (e.g., Apollo, Fred, and RP) were engaged in solitary computational work which involved 
them modelling and testing simulations and debugging software routines. Several in teams noted 
that their work was not connected to that of others in a team (e.g., Apollo, Catherine and Fred). In 
fact, five of the 12 had chosen their own projects so had not taken on a part of their supervisors’ 
research program for their own research. This finding suggests that the prevailing view of science 
practices as revolving around a research team (Delamont and Atkinson, 2001) is not always perti-
nent.   

Overall, we concluded that institutional social spaces could be: a) avoided to do work that re-
quired solitude; b) viewed negatively due to local practices and interactions; or c) viewed posi-
tively and sought out. This awareness of and preference for seeking different types of spaces in 
relation to different research-related activities provides evidence of the ways in which individuals 
were agentive in choosing the degree to which they wanted to engage in participatory work prac-
tices (Billett, 2001). Further, it suggests that characterizing research-related practices as connect-
ed to a specific discipline/field results in a failure to document the richly textured and varied 
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learning experiences that individuals are actually engaged in (also noted by Leon-Beck & Dodick, 
2012) – an issue we take up in more detail in question 4.   

Non-institutional spaces, material and social resources – real and 
virtual 
Individuals also often worked in non-institutional spaces, choosing these spaces in relation to 
what they wished to accomplish. Further, they reported drawing on colleagues beyond any team 
they were involved in, and beyond the university via conferences, the web, and list servs. Some of 
these participatory work spaces were created in non-institutional spaces that either did not occur 
regularly, e.g., Apollo at conferences talking about maths issues, or could be considered by some 
as tools rather than places, e.g., Sophie communicating online with others about research chal-
lenges and solutions. In this regard, Sophie was like the academics studied by Menzies and New-
some (2007) who reported that new technologies created material and social resources that influ-
enced the ways in which individuals engaged in research-related activities. Still, the influences 
were not always positive (Menzies & Newsome, 2007): a) 13196 fearing opening his email in 
case there was another note about the impending deadline; b) Tom needing to embargo his use of 
the internet since it was a procrastination strategy; and c) Rumi worrying about emails that “take 
too much time … I am often distracted”.  

These virtual material and social resources, often supported by the institution, can open up new 
opportunities, but at the same time can lead to less need or desire to draw on institutional spaces, 
and less face-to-face interaction with local colleagues. Overall, the sense was that physical prox-
imity was less influential in the learning process than previously reported in the literature (e.g., 
Deem & Brehony, 2000; Walsh, 2010), at least for some students. In other words, individuals 
were agentive in: a) choosing particular sites to do particular kinds of research-related practices; 
b) avoiding some institutional spaces because they are not socially conducive; and c) using ex-
tended and virtual social networks to manage challenges and develop participatory research prac-
tices.  

In our view, the fact that everyone drew on the material resources offered by computers (and 
through them a vast set of social resources) suggests reasons why institutional spaces were not 
consistently used. Many research-related practices no longer require institutional locations since 
new technologies make it easy to have a virtual set of resources including access to extended aca-
demic relationships (Kuntz, 2012). Further, new technologies are expanding the range of re-
search-related practices, e.g., modelling capacities exist that did not earlier. In other words, like 
those in non-academic organizations (Engstrom, 2004), to an increasing degree, work practices 
are moving beyond organizational and geographical boundaries. Nevertheless, institutional work-
places still played a role: a) some practices required special tools only available in the institution, 
e.g., lab equipment, super-computers; and b) face-to-face access to some institutional affordances, 
e.g., supervisor, research team, invited institutional work.  

Question 4: What was the Relationship, if any, between 
Students’ Research-Related Practices and their Discipline/Field?  
On the whole, we concluded that those in computing sciences, theoretical physics, engineering, 
inorganic chemistry, materials and zoology, engaged in forms of computation, often involving 
statistical modelling. They were engaged to a considerable extent in what Duffin and Simpson 
(2005) in their study of mathematics doctoral students, characterized as independent (and isolat-
ing) computational work, with the goal to learn to guess in a disciplined way – referred to by ex-
perienced mathematicians as ‘disciplined guessing’ (Geraniou, 2010).  
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At the same time, we do not want to create the impression that computational work constituted all 
their research-related practices. In fact, our insight was that computational work was only one 
aspect of their research practices; for instance, TDB used specialized equipment, transition elec-
tron microscopy, to see how defects form in a particular material, as well as for ‘editing’ the re-
sulting images (removing noise), before analysing the resulting data computationally, looking for 
trends to theorize models. And, as SA noted:   

When I was younger, I always thought I’d be much more the kind of person who would 
be out in the field collecting samples, but it really actually doesn’t appeal to me in retro-
spect. I actually prefer sitting at the computer and coming up with real analyses and see-
ing graphs and actually identifying the bigger picture’s patterns.   

It was evident that the fields individuals were in did not designate their practices. For instance, 
Catherine and Tulip, both 2nd year and in zoology, engaged in different activities – Catherine test-
ing organisms and Tulip doing statistical modelling. Further, an individual’s research practices 
could be quite varied; so, Tom, 2nd year biology, reported doing computational and ‘wet’ lab 
work as well as writing.  

The results highlighted the variability in research-related activities within the same disci-
pline/field; they were neither uniform nor consistent. This suggests that we need to be cautious 
about characterizing the relationship between discipline/field and research-related practices in 
monolithic ways, as has often been the case (e.g., Delamont & Atkinson, 2001; Hakala, 2009). 
Leon-Beck and Dodick (2012) are noteworthy in this regard, describing, for instance, three types 
of ecological experiments: the lab where one can control independent variables but the results are 
unrealistic; the field which is more realistic but more difficult to control variables; and the natural 
where there is the most ‘realism’ but no control. We agree with Leon-Beck and Dodick (2012) 
that methodological differences among different branches of the same science make it impossible 
to superimpose general learning models.  

Conclusion: Institutional and other Sites of Learning – 
Re-Conceptualizing Workplace Learning 

We return now to our starting point. Earlier studies in the sciences (Bowen & Roth, 2007; Cum-
ming, 2009) directed us to look more closely at the day-to-day nature of the research-related prac-
tices of science doctoral students. Doctoral students have often been described as apprentices 
(Enders, 2005): individuals learning research-related practices through observation, experience 
and interaction in institutionally constituted workplaces such as offices, labs and libraries (Mid-
dleton, 2010). Still, there is emerging evidence that suggests this may not consistently be the case 
(Pearson et al., 2011). We were also interested in how students enacted their agency given the 
expectation that doctoral experience supports the development of independence as a researcher 
(Gardner, 2008; Pilbeam & Denyer, 2009).  

The results of the study, using multiple data collection points rather than the more common ap-
proach of a one-time interview or survey, clearly demonstrated student agency, as individuals 
often chose where they worked in relation to what they wanted to accomplish – with one individ-
ual’s rationales sometimes contrary to another’s. In this manner, they were able to adjust, on a 
day-to-day basis, the material and social resources on offer in ways that met their own learning 
needs – though not always completely successfully (McAlpine et al., 2013).  

In making these choices, we found them selecting both institutional and non-institutional spaces. 
They often chose institutional spaces for the social resources on offer related to particular re-
search-related practices – especially when they found these supportive. In choosing to work away 
from institutional workplaces (though not all had this as a choice), students were often seeking 
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solitude to accomplish a particular activity. However, solitude was not always the goal in working 
away from the institution; they sometimes sought out and engaged in virtual social resources dur-
ing these times.   

In other words, there was plentiful evidence that students were not infrequently learning largely 
in physical isolation from most institutional social and material resources; that is, while engaging 
in conscious thought in relation to socially derived activities (Billett, 2001), they were doing so 
virtually. Thus, the findings suggest a need to broaden our view of doctoral workplace learning to 
include non-institutional sites of learning, and material and social resources that are available vir-
tually. (We acknowledge that there are programs that intentionally seek out partnerships or in-
ternships for doctoral students outside the academy, but these are institutional pedagogies, not the 
individual choices we are referring to here.)  

While access to virtual resources expands the range of learning opportunities, absence from the 
physical workplace shuts out unpredictable and occasional observations, or spontaneous but 
sometimes powerful interactions that have traditionally been conceived as part of the doctoral 
learning environment. This raises interesting questions about how engagement in socially derived 
activities that are physically distant may significantly impact on what is learned and not learned. 
For instance, we wonder in what ways absences from the institutional workplace may lead to gaps 
in learning given the reduced opportunity to participate in research-related practices that are occa-
sional in nature, e.g., on-the-spot ethical decisions-making (de Vries, Anderson, & Martinson, 
2006). Still, we acknowledge that being in the institution does not guarantee such opportunities 
either (Holley, 2009).  

We conclude that we can no longer assume that ‘workplace learning’ is situated in institutional 
spaces – new technologies are disrupting earlier forms of learning as they create new (Currie & 
Eveline, 2011). This expansion of learning beyond traditional institutional workplaces calls us to 
re-think how to better represent doctoral ‘learning-to-work’ as co-constituted by both institutional 
and non-institutional sites of learning with the agency expected of emerging researchers evident 
in their choices as to where and how to work.  
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Abstract  
With doctoral completion rates hovering around 50%, students, faculty and institutions are seek-
ing methods for improvement. This narrative inquiry examined the impact of collaboration and 
peer to peer experiences on doctoral completion of three peers in a part-time doctoral program. 
Prior to this inquiry, minimal research existed on the impact of peer to peer support and collabo-
ration on doctoral completion; therefore, the three peer authors defined, described, and recom-
mended ways to encourage organic collaboration. The authors’ defined organic collaboration as a 
naturally-formed dynamic peer to peer support group, built on individual strengths and differ-
ences, while focused on a common goal. Themes found during the narrative inquiry included the 
identification of a common goal, amicable group dynamics, peer to peer support, and intentional 
relational learning. The peer authors provided practical knowledge on ways students, faculty and 
higher education institutions can benefit from encouraging and supporting organic collaboration. 
This narrative inquiry demonstrated the long-term benefits of peer to peer support and collabora-
tion that led to scholarly, professional, and personal support.  

Keywords: Peer to peer support, part-time doctoral completion, organic collaboration, intentional 
relational learning, narrative inquiry, group dynamics  

Introduction 
Completion rates among doctoral stu-
dents remain an ongoing issue in higher 
education institutions (Gardner, 2010; 
Holley & Caldwell, 2012; Holloway & 
Alexandre, 2012; Jairam & Kahl, 2012; 
Jaschik, 2007; Kania-Gosche, Leavitt, & 
Wisdom, 2011; Lahenius, 2012; Mullen 
& Tuten, 2010). Research has shown 
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that, within the United States, there are a staggering 100,000 individuals working to complete 
their doctoral degree, but an alarming 50% of those individuals will not succeed (Jairam & Kahl, 
2012). Much of the research on doctoral completion rates link various factors to student failure or 
success. For example, Jairam and Kahl (2012) found that doctoral students face many stressors, 
such as “relative poverty, anxiety, sleeplessness, academic demands, fear of failure, examina-
tions, and time constraints” (p. 312) but, on the contrary, a relevant stress release may be attribut-
ed to socialization among doctoral students striving for degree completion. Jairam and Kahl 
(2012) revealed doctoral student socialization generates various types of relationships that help to 
relieve stress and anxiety while providing academic support.  

While previous research has focused on the completion rates of doctoral students, very little has 
been done regarding the role of peers in doctoral programs (Flores-Scott & Nerad, 2012), as well 
as the doctoral students as adult learners (Mullen & Tuten, 2010). Many factors can contribute to 
the successful completion of doctoral students, including the pedagogical use of student teams. 
Beyond the scope of higher education, teamwork has been defined as “a cooperative process that 
allows ordinary people to achieve extraordinary results” (Scarnati, 2001, p. 5). In the realm of 
higher education, specifically doctoral education, student-based teams are often created or identi-
fied by faculty for the purposes of completion of an assignment, then disbanded at the conclusion 
of the course (Macke & Tapp, 2012). While the value of a student-based team seems logical, min-
imal research exists illustrating the long term benefits of these student teams on the completion of 
a doctoral program. This lack of literary support prompts two questions: at what point does an 
instructor-identified team formed for a single course project, transcend into a collaborative team 
that fosters and supports doctoral completion? And, is it possible the prospect of this collabora-
tive team is what could improve the progression of doctoral students through the often isolating 
dissertation phase, and subsequently positively impact completion rates? The peer authors experi-
enced this type of collaboration during their doctoral program, which occurred in a naturally 
evolving, rather organic way. Consequently, the purpose of this narrative study is to define and 
examine the role of organic collaboration and peer to peer support on part-time doctoral student 
completion. 

Background 
The authors are three peers, Meghan, Laura, and Cathy, each balancing work, family, and busy 
lives, while participating in a part-time, non-cohort higher education leadership doctoral program. 
The resulting narrative study was designed to capture the organic collaborative experiences of 
these three peers in their doctoral program which ultimately led to their degree completion. 
Throughout this experience, the peers contributed to these collaborative efforts by creating inten-
tional peer relationships during the comprehensive exam preparation, dissertation process, and 
post-doctorate scholarly practices. This narrative is the story of an organic collaboration among 
three peers who were united by their instructor in one course, but remained intact to this day by 
choice. While each of these peers was strong academically and would have completed the pro-
gram in due time, each peer’s strength, when combined with the others, contributed to the 
strength of the organic collaborative team.  
The organic collaborative team consisted of Meghan, Laura, and Cathy. Provided below is a short 
description of each member: 

Meghan started her doctoral career during her tenure as a higher education administrator 
in her institution’s alumni engagement department. She started the doctoral program in 
the Fall of 2006 taking one course at a time to balance classroom, work, and life. Several 
semesters after starting the doctoral program, Meghan increased her course load to two 
classes each semester, got married, purchased a home and moved, all while working full-
time. Even though she started the program enrolling in one course at a time, leading to a 
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longer program projection than her other peers in this article, this varied path serendipi-
tously placed her on the same program projection, time-wise, as Laura and Cathy. Me-
ghan successfully completed her doctorate in Spring of 2013. 

Laura was working part-time as an adjunct professor teaching early childhood courses in 
higher education and decided to pursue her doctoral degree on a part-time basis. Laura 
began her program in Fall of 2008, taking two courses every semester including summer. 
Her oldest child was 16 at the time and her twins were 6 and in first grade. Within the 
first year of her doctoral program, Laura began a full time position at a two-year private 
higher education institution. Laura’s goal was to complete her doctorate before her oldest 
son graduated college with his bachelor’s degree. Laura successfully completed her doc-
torate in March 2012 and her oldest son completed his bachelor’s degree in May 2014.  

Cathy, an entrepreneur with no prior higher education work experience, aspired for a ca-
reer in higher education as a full-time faculty member. She began her doctoral program in 
January 2008 on a part-time basis while she balanced owning and operating a business 
with her husband, and raising two young children under the age of six. Her dream was 
always to combine her educational knowledge with years of business experience in a col-
lege classroom. By her second semester in the doctoral program, she increased her course 
pace by enrolling in two courses at a time. In addition, within her first year in the pro-
gram, Cathy began as an adjunct professor in the continuing studies division of the uni-
versity in which she was enrolled. She continued working full-time for herself, teaching 
part-time for the university, raising a family, and taking courses until the completion of 
her program. In August, 2012, Cathy successfully completed her doctorate. 

In Fall 2009, Meghan, Laura, and Cathy were placed on their first instructor-identified team for a 
team-based project. The chemistry among the three peers formed a lasting bond, resulting in the 
organic collaborative team as defined below. 

Definition 
For the purpose of this study, the peers defined organic collaboration as a naturally formed dy-
namic peer to peer support group, built on individual strengths and differences, while focused on 
a common goal. As a team of peers, the common goal started as the completion of a team-based 
assignment; progressed as support and collaborative study sessions in preparation for the compre-
hensive exams; followed by the completion of their individual dissertations and program comple-
tion. This common goal continues beyond program completion as they pursue scholarly research 
together. When asked independently of one another to define organic collaboration, Meghan de-
scribed organic collaboration as a group of individuals that come together on their own accord to 
work together to meet a common goal; Laura characterized an organic collaborative team as a 
peer group which is not forced or predetermined, and one in which all team members want to be a 
part of this collaboration; and Cathy identified it as a self-selection of peers that occurs by trial 
and error, while blending various personality types and leadership styles, all for a common pur-
pose. Even though portions of each of the peer’s definition emerged during the study, the litera-
ture was void of any reference to organic collaboration; therefore, Meghan, Laura, and Cathy de-
fined themselves as an organic collaborative team.  

Literature Review 
The Council of Graduate Schools (2014) is in the midst of a multi-phase seven-year project re-
searching Ph.D. completion and attrition rates. Findings thus far found an unfavorable prospect 
for doctoral students with less than 75% of students entering a Ph.D. program persist to comple-
tion (Council of Graduate Schools, 2014). Furthermore, the Ph.D. Completion Project found 80% 
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of the participants identified financial support as the top incentive toward timely completion, 63% 
cited mentoring/advising as incentive, but only 39% identified peer support as a motivating factor 
leading toward degree completion. Kania-Gosche et al. (2011) asserted that earlier phases of the 
Ph.D. Completion Project emphasized the need for “more support for students during the disserta-
tion writing phase” (p.1). However, as the name implies, the Project focused only on Ph.D. stu-
dents, primarily in the fields of engineering, life sciences, math and physical sciences, social sci-
ences, and humanities. Storms, Prada, and Donahue (2011) addressed doctorate in education 
(Ed.D.) completion and contend completion rates frequently stall between the points of course 
completion and dissertation defense. Another distinction in the case of education, the de-
mographics of Ed.D. students often differ from those of Ph.D. students; Ed.D. students are “ad-
mittedly a different population than typical Ph.D. students” (Butin, 2010, as cited in Kania-
Gosche et al., 2011, p. 2).  
Kania-Gosche et al. (2011) identified a gap in the literature dedicated to the study of Ed.D. pro-
grams, and found typically that Ed.D. students experience a gap of many years between comple-
tion of a masters and the pursuit of a doctorate. Additionally, Ed.D. students are often adult learn-
ers who have families, financial obligations, and work full-time. Due to the nontraditional nature 
of the Ed.D. student, the isolation felt during the dissertation stage and need for support can be 
more pronounced (Kania-Gosche et al., 2011). As such, nontraditional doctoral programs are de-
signed to meet the needs of the adult learner; specifically, the scholarly practitioner. According to 
Radda (2012), nontraditional doctoral students bring “15-25 years of professional experience … 
[along] with masters degrees and significant knowledge and experience in their current field of 
practice” (p. 50). Furthermore, these doctoral students need opportunities to interact in a scholarly 
environment that does not revolve solely around classroom interactions. Radda (2012) identified 
the need for scholarly learning communities that assist nontraditional doctoral students in con-
necting beyond the classroom. He described a concept called the Doctoral Community Network, 
which provides nontraditional doctoral students opportunities to collaborate with peers virtually. 
The Doctoral Community Network is an online scholarly network which assists with connecting 
doctoral students with other nontraditional students to facilitate informal discussion and interac-
tions, thus forming a collaborative community of learners. 
Collaboration is a key component to academic success and student performance, especially within 
higher education doctoral programs. Collaboration has been shown to improve the completion 
rate of students due to an increase in socialization within the academic program. Anderson (1996) 
noted, “It is important, therefore, for those who would enter academic life, namely doctoral stu-
dents, to participate in collaborative efforts as part of their education and socialization” (p. 306). 
Additionally, Pemberton and Akkary (2010 ) concluded: “Studies on program completion show 
that peer relationships, in the form of meaningful professional and personal connections, are as-
sociated with increased motivation for learning, persistence in the face of challenges, and success 
in program completion” (p.180). Group work and collaboration can benefit the individual student 
because it “provides a shared workload, shared ideas, shared deadlines that help to increase mo-
mentum on a project” (Anderson, 1996, p. 307).  
Collaborative pedagogy has the ability to facilitate learning in a student-centered forum in the 
context of project-based, case-based, inquiry-based and problem-based scenarios (Oliver, 2001, 
as cited in Tarricone & Luca, 2002). Furthermore, collaboration “relies upon individuals working 
together in a cooperative environment to achieve common team goals through sharing knowledge 
and skills” (Tarricone & Luca, 2002, p 641). Successful teams exude a synergistic energy in 
which all members contribute and participate, while remaining flexible and adaptable to a coop-
erative work environment while all striving for a common goal, rather than an individualistic ef-
fort and competitive environment. Successful team characteristics among members have the abil-
ity to predict collaborative success (Tarricone & Luca, 2002).  
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It is important to note that while teamwork and collaboration are similar, they are not necessarily 
synonymous. Silverstein (as cited in McLeod, 2010) emphasized, “Teamwork and collaboration 
are cousins, but they are not twins” (para. 8). Differences between the two are based on structure 
and flexibility. Teamwork exists in a hierarchical structure, thereby influenced by an authoritative 
figure such as a professor or coach. Campbell (2011) identified a team as those grouped by a 
manager who “work closely together to achieve a joint outcome … [and act] interdependent, but 
they are fully committed to a single result” (para. 3). He continued, teams “need to reach joint 
decisions … [and] will be cautious about taking unilateral action without checking with each oth-
er to make sure there are no negative side effects” (Campbell, 2011, para. 3). Team members may 
dislike each other, but as long as the authoritative figure has the ability to resolve disputes, the 
team may be successful (Campbell, 2011). In the realm of academia, a professor designs a team 
project, sets expectations, timeline, and requirements. All students are aware of expectations and 
requirements for success and, ultimately, the professor remains the authoritative figure (McLeod, 
2010). Collaborators, according to Campbell (2011), share goals, but those goals are “usually on-
ly a small part of their responsibilities. Unlike a team, collaborators cannot rely on a leader to re-
solve differences” (para. 5). A successful collaboration “requires emotional engagement ... and 
participants have a high respect for each other’s competence on the topic of the collaboration” 
(Campbell, 2011, para. 8).  
When it comes to examining the effects of collaboration and peer impact on graduate/doctoral 
students, minimal research has been completed within this subject (Devenish et al., 2009; Flores-
Scott & Nerad, 2012). Anderson (1996) stated that collaboration, or group work, is beneficial to 
doctoral students in three ways. First, it provides an outlet in which students will be exposed to 
“critical secondary expertise” (p. 310) thereby allowing doctoral students to expand their own 
knowledge and skills. Second, it provides social benefits outside of the classroom and connects 
peer to peer, and peer to faculty interaction. Lastly, it provides doctoral students with a deeper 
connection and network within their academic program (Anderson, 1996). The main component 
of collaboration is a social foundation. Gardner’s (2010) study on the impact of socialization and 
completion rates in doctoral programs found that successful programs offered the greatest oppor-
tunity for students to form such social relationships. Students within Gardner’s study reflected on 
their academic programs and identified their peers and faculty as “family” (Gardner, 2010, p.69).  
Despite the family effect felt by some, collaboration may come with its share of downfalls for 
other doctoral students. Some doctoral students find collaboration cumbersome when problems 
arise with a project or within the group (Anderson, 1996). Devenish et al. (2009) stated that with-
in a group setting, students can fear that individual student voice would be diminished over the 
group voice. Furthermore, group dynamics can suffer when members of the group are not con-
tributing or putting in the same effort as others in the group, or competition might arise with au-
thorship credit, especially when it comes to academic work (Anderson, 1996; Pemberton & Ak-
kary, 2010). While collaboration and group work can foster negative implications for the individ-
ual student, the benefits outweigh its drawbacks.  
Traditionally, collaboration within doctoral programs is often utilized in disciplines where the 
work was deemed beneficial to both the student and faculty (Anderson, 1996). Additionally, An-
derson (1996) described collaboration as “not only a structural work arrangement but also a 
means for enhancing students’ socialization to academic life” (p. 321). Many doctoral programs 
utilize the cohort model in which students enter a program of study and remain intact as a group 
throughout the progression of coursework (Pemberton & Akkary, 2010). Even though much of 
the research on graduate and doctoral program collaboration is often focused on examining the 
impact or development of cohort model programs, Mullen and Tuten (2010) found that, although 
often rare within academic programs, self-created peer to peer cohorts impacted student progress.  
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McLeod (2010) defined collaboration as a function of a peer-based, self-directed structure which 
evolves over time, requires flexibility, and frequently changes based on fluxing situations. Col-
laboration is “about coming together and putting your best ideas in the service of something big-
ger than yourself” (McLeod, 2010, para.23). Furthermore, Campbell (2011) identified three at-
tributes of successful collaborations as evidence and commitment of an emotional engagement, 
high levels of respect among collaborators, and freedom to use creativity as a way to advance the 
collaborative efforts. Amabile et al. (2001) stated collaborative success also includes the presence 
of a project-relevant knowledge, and common attitudes and motivation.  
Collaboration at the doctoral program level has a specific program focus of education, research, 
and dissertation completion. Anderson (1996) found that graduate programs that include collabo-
ration have benefits such as preparation towards research and is a “means for enhancing students’ 
socialization to academic life” (p. 321). Doctoral program collaboration strategies such as inten-
tional relational learning, communities of practice and doctoral student mentoring programs can 
impact doctoral student success and completion. Intentional relational learning provides opportu-
nities to encourage collaboration and reciprocity among faculty and students and peer to peer 
where sharing of ideas are encouraged and competition is discouraged.  
These distinctions provided the transitional context from what started as an instructor-identified 
team assembled for a single assignment, to the collaborative relationship that emerged as an or-
ganic collaborative team of peers.  

Methodology 
Narrative inquiry, as a qualitative research method, is focused on examining and categorizing 
human experience through shared stories (Connelly & Clandinin, 1990; Creswell, 2006). This 
narrative inquiry, conducted by these three peers, examined their organic collaboration experi-
ence in a higher education doctoral program and shows implications for the impact of such col-
laboration on doctoral student success. By using a narrative inquiry approach it allowed the peers, 
as researchers, to reflect on their experience, both on a social and personal level, and use their 
experience to provide practical knowledge for institutions, doctoral programs, and student collab-
oration (Conle, 2000).  

As a means to capture their individual reflections, the peers developed a reflective questionnaire 
that was used to provide a structure to their stories. Interpreting stories and reflections “is at the 
heart of narrative analysis” (Patton, 2002, p. 118). The questions were as follows: 

Describe your experience as you first became involved in this team? 

What kinds of attributes existed among team members? 

What impact, if any, did your team members have on your doctoral completion? 

Describe the characteristics of your team - what makes the team successful? Were there 
times when collaboration was difficult? Please be specific and describe. 

Describe examples of peer to peer support that you experienced during your team experi-
ence? 

How did faculty encourage collaboration and networking? 

How did the institution support peer collaboration? 

What suggestions do you have for the institution, faculty, or other doctoral students re-
garding organic collaboration? 

How would you define organic collaboration? 
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These reflective questions prompted each peer to reflect on their organic collaboration experience 
and the impact it had on their doctoral student experience.  

The collected peer responses were then reviewed using the constant comparative method allowing 
the peers to compare their reflections for similarity, consistencies, and themes (Creswell, 2007; 
Merriam, 1998). By using the constant comparative method, the peers were able to identify four 
key organic collaboration themes: common purpose, group dynamics, peer to peer support, and 
intentional relational learning. 

Connelly and Clandinin (1990) described narrative inquiry as “a process of collaboration involv-
ing mutual storytelling and restorying as the research proceeds” (p. 4). During the data analysis, 
the three peers met on several occasions to discuss the data, share personal insights and discover-
ies allowing for additional reflection, and the peers to expand upon the narrative inquiry.  

Findings 
The collaborative experience of the three peers, Meghan, Laura, and Cathy, illustrated that such 
peer to peer collaboration provides key characteristics that helped each member to doctoral pro-
gram completion. Gardner (2010) stated that collaboration provides peer support that can prove to 
be beneficial in helping doctoral students reach their completion goal. While this organic collabo-
rative team’s experience echoed the literature, four distinct themes emerged: uniting for a com-
mon purpose, possessing amicable group dynamics, providing peer to peer support, and creating 
intentional relational practices.  

Theme One – Common Purpose 
In the early days of the peers’ collaborative activity, the three peers were assigned to a team by 
the instructor. At that time, the common purpose was simply successful completion of the as-
signment. Since the peers were participating in a non-cohort program, this was the first time they 
were enrolled in the same course. Within a few weeks, the assignment was presented to the re-
mainder of the class and the peers received positive feedback from the instructor. A bond was 
formed and continued to strengthen as the peers were occasionally classmates in future courses.  
In non-cohort learning environments, use of team projects is an effective pedagogical approach 
that fosters this socialization among students (Mullen & Tuten, 2010). Although Meghan, Laura, 
and Cathy worked together on the instructor-identified team within the class environment, the 
continuation of the collaborative interactions occurred voluntarily beyond the scope of the class-
room and was not centered solely on classroom interactions, as echoed by Radda (2012). Coinci-
dentally, despite their varied course trajectories, the three peers reached course completion at the 
same time, and the preparation for comprehensive exams united them for a common goal.  

Similar to the research of Amabile et al. (2001) on the need for common attitude and motivation, 
these peers found that their common goal of doctoral completion was a key factor in their team 
coming together organically. For Meghan, having a common goal made her organic collaborative 
team experience, and all that work and effort, that much more special. She described that doctoral 
programs can be such an individual process; however, by forming our organic collaborative team 
it enhanced the shared experience, often felt in a classroom setting, throughout the whole pro-
gram. Meghan felt that her team helped to keep her focused on the end goal, motivated to do her 
best, and assurance in knowing that there is always someone to turn to who will understand her 
struggles. She added that getting a doctorate is hard work, and having peer support makes all the 
academic challenges that much easier to conquer. Meghan described this team as having a shared 
goal, “to completing our degrees”, and she continued: “Sure, this goal was also an individual 
goal, and we had our own ways of getting there at times, but the connection kept us going.” 
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As Tarricone and Luca (2002) alluded, collaboration can be the impetus for common goal 
achievement. Laura agreed when she stated: “We all wanted to succeed. Everyone was willing to 
provide a helping hand when needed and there was never a feeling of competition.” Although all 
peers had different personalities, the diverse personalities seemed to work well together.  

Theme Two – Group Dynamics 
Campbell (2011) described the attributes necessary for successful collaborative efforts as respect, 
creativity, mutual encouragement, and support. Pemberton and Akkary (2010) asserted the ab-
sence of competition is necessary for collaborative success. Essentially, group dynamics are ef-
fective when all members contribute fully and equally. Cathy acknowledged:  

I would have completed my degree regardless, but the impact of our organic collabora-
tion gave me the strength of a study group for comps, as well as being a sounding board, 
shoulder to lean on, and source of encouragement and support, but most importantly, I 
had an opportunity to help them in return. This experience was not about ME completing 
the program, it was about getting all three of us completing the program. 

For Meghan, the group dynamics provided her with a level of comfort, similar to that of a family, 
and provided a sense of familiarity. “The first time we worked together it just clicked. We were 
able to come together and share ideas openly. We were open to each other, the way we worked, 
and our ideas.” She continued: “It was apparent that we were a group that had energy, which 
helped to keep motivation going. It turned what could have been an assignment to complete into 
something that was an enjoyable learning experience.” 

The group dynamics Meghan, Laura, and Cathy experienced illustrated Gardner’s (2010) “fami-
ly” characteristic through their lasting friendship and support. Prior to each of them completing 
their dissertations, the support was in the form of encouragement, advice for how to approach 
various situations, and being a cheerleader for each other. Cathy explained: “Post dissertation, the 
support is still amazing, but more in a friendship context. Each of us has great respect for the oth-
ers and that in itself is support.” 

The peer’s organic collaborative team displayed diverse group dynamics such as providing sup-
port, encouragement, strength, intelligence, focus, determination, commitment, accountability, 
and socialization. The peers were three different people who were each strong individually, but 
when working together, the team was even stronger while complementing each other’s style in a 
powerful way. Meghan, Laura, and Cathy’s group dynamics allowed for a level of openness to 
each other’s ideas and concepts which provided an environment in which to share their individual 
voices without fear of being unheard. Devenish et.al. (2009) found that students working in a 
team or group setting feared a loss of voice. This notion was not evident among the organic col-
laborative team of Meghan, Laura, and Cathy. 

Theme Three – Peer to Peer Support 
Peer to peer support was an emergent theme from this narrative study. As stated previously, min-
imal research has been completed on the role of peers in doctoral education (Devenish et al., 
2009; Flores-Scott & Nerad, 2012). Meghan, Laura, and Cathy depended on each other for sup-
port and encouragement throughout their journey. Cathy provided an example of this support as 
follows: 

The entire comprehensive exam experience provided opportunities for major support at 
all times. If any of us felt as though we were struggling to grasp a concept, the whole 
team would focus on that area until it was understood. At the same time, the review 
helped to reinforce each of our understanding of the particular concept.  
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Although each was self-directed and motivated, the peer to peer support provided a place to turn 
if in need of encouragement and advice. Beyond comprehensive exams, the peers provided sup-
port as each reached the dissertation proposal defense, and later dissertation defense stages of the 
program. Meghan agreed: 

We cheered each other on and checked in often to make sure we were moving along. I 
took the longest in getting this date, but they were behind me to keep my spirits up. We 
were there for each other through each step, celebrating each small victory, leading to the 
greatest victory of all; the successful dissertation defense. 

The peers’ mutual support was a common occurrence, being present for each other to wish each 
other good luck prior to, and congratulations after, the successful defense. Essentially, each suc-
cessful defense was a victory for the team.  

Meghan, Laura, and Cathy have continued to learn and work together through writing publica-
tions and presentations. Although each peer has a separate career path, they continue to collabo-
rate on academic and scholarly interests. When working together, the peers remained enthusiastic, 
flexible, and supportive of each other. Laura described the impact of peer to peer support as being 
“imperative for preparing for comprehensive exams.” She continued: “Everyone contributed 
equally when having questions regarding research-specific questions. I received peer to peer sup-
port when working on my dissertation, and even while writing this paper, all team members did 
their share and contributed equally.” Meghan, Laura, and Cathy’s experience was similar to a 
community of practice. Lahenius (2012) asserted that students’ experiences in communities of 
practice may be illustrated the following themes: “belonging to a scientific community, academic 
development, and the experience of support from student peers” (p. 35). Furthermore, these 
communities of practice encompass multiple relationships that take place within social environ-
ments and among peers with shared scholarly interests (Lahenius, 2012). In this study, Meghan, 
Laura, and Cathy experienced a community of practice that was developed around scholarly and 
academic goals. They felt a belonging to a group where each could develop academically, profes-
sionally, and personally. Not only did this community of practice provide support through the 
comprehensive exam and dissertation stage, but support continued as peers collaborated on schol-
arly publications, presentations, and professional goals. The peers’ professional backgrounds var-
ied; however, their shared scholarly interests provided ways for their organic collaborative efforts 
to continue.  

Theme Four – Intentional Relational Learning 
Previous efforts have been made to use intentional relational learning to increase doctoral student 
success. Intentional relational learning includes opportunities for faculty and students to interact 
and learn with one another in settings that are collaborative and may not only occur in an academ-
ic setting. For example, faculty can create intentional opportunities for social and collaborative 
interaction between faculty and students and peer to peer. Relational learning is based on the the-
ory of social constructivism where learning is reciprocal and ideas are freely shared (The Taos 
Institute, n.d.). “Evidence demonstrates that a primary focus on student learning that incorporates 
intentional relational practice has increased student persistence and graduation and enriched fac-
ulty work lives” (Holloway & Alexandre, 2012, p. 85). Through inclusion of these intentional 
relational practices, students and faculty “interact with and empower each other” to create com-
munities that consist of “mutually beneficial and respectful learning as opposed to programs 
based on peer competition and isolation” (Holloway & Alexandre, 2012, p. 89).  
In the peers’ narrative study of organic collaboration, intentional relational practices became a 
part of the process, but were not initially intentional. After the instructor-identified team experi-
ence previously described, the peers continued collaborating while studying for their comprehen-
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sive exams. The beginning of the study period took place in a purely academic setting. The study 
sessions then moved to more informal settings, such as restaurants and houses. This was de-
scribed by Laura as: “Since the days on the fourth floor of the University library, we have met 
countless times to study, discuss, research, and have fun. So glad to be part of this team.” After 
successful completion of comprehensive exams, Meghan, Laura, and Cathy continued to collabo-
rate and created intentional relational practices throughout the dissertation process. As peers, they 
provided support, assistance, and encouragement to one another throughout the process which 
resembled the intentional relational practices as described above (Holloway & Alexandre, 2012). 
Even though, the three peers were on different timelines toward completion of their dissertations, 
they were able to celebrate and derive encouragement from each other’s previous successes.    

An unintentional outcome of the organic collaboration was that as a team, the collaboration and 
support went beyond the comprehensive exams; it continued into the dissertation phase with a 
great deal of informal interaction. Laura alluded to the social aspect of the team: 

The team was supportive, understanding, and flexible; at times, funny. Although we dif-
fered in a variety of ways, we all enjoyed each other’s company. We began to create in-
formal relational opportunities where we could get together, drink some wine, eat some 
food, and collaborate. 

The group members provided support, encouragement, and flexibility to each other. Each mem-
ber of the group remained highly motivated and self-directed, while also understanding of the 
need for work/life balance. In addition to the support, the organic collaborative team provided 
opportunities for socialization, which ultimately strengthened their bond and commitment to each 
other. When the peers collaborated socially, this helped to relieve stress and anxiety while they 
worked towards scholarly and academic interests (Jairam & Kahl, 2012). These social opportuni-
ties occurred at local restaurants, the three peers’ homes, and on social media. Most of the social 
occasions involved the three peers, but some included other peers, faculty, and the peers’ families 
as well. The peers found that each theme is not independent of each other. In order for organic 
collaboration to occur, each theme needed to be present and cumulatively build upon each other 
(Figure 1).  

 
Figure 1: Nested Venn of Organic Collaboration 
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As depicted in Figure 1, the common goal serves as the underpinning of the team and the key 
component to forming an organic collaborative team. As organic collaboration teams develop, 
they build on the foundation of common goal by identifying and recognizing their group dynam-
ics. Amicable group dynamics of an organic collaborative team will help foster and enhance peer 
to peer support, which will transcend into practices of intentional relational learning. These 
themes provide the architecture of an organic collaborative team. This organic collaboration was 
an important factor in the three peers successfully completing their doctoral degrees, and also 
why they continue to work together as colleagues and friends. 

Implications 
Students, faculty, and higher education institutions can benefit from encouraging and supporting 
organic collaboration. As defined in this study, organic collaboration consists of four key themes: 
uniting for a common purpose, possessing amicable group dynamics, providing peer to peer sup-
port, and creating intentional relational learning. Given the statistics that less than 50% of stu-
dents who enter a doctoral program persist to completion, leaders in higher education are com-
pelled to find ways to improve these statistics. 
To encourage organic collaboration, faculty have the ability to utilize team projects within the 
classroom environment. Meghan suggested: “As students progress through the program, faculty 
should provide the opportunity to self-select teams for some classes. This provides the students 
the opportunity to self-select peers as team mates.” It is important to note, not all collaborations 
will be successful. As noted previously, successful collaborations consist of mutual respect, emo-
tional engagement, and the ability to be creative and innovative (Campbell, 2011). Faculty and 
students can be encouraged to experiment and take risks when it comes to collaboration. In addi-
tion, since socialization has proven to be a significant factor in whether students persist in a doc-
toral program, students should be provided more opportunities to socialize both inside and outside 
the classroom. This socialization can occur by supporting program events, providing online plat-
forms, and social media as ways for students to communicate and connect with peers.  
Institutions can create a culture of collaboration where faculty and students are encouraged and 
supported in collaboration efforts. Laura suggested to “[p]rovide opportunities for students and 
faculty to come together and collaborate. Reward faculty for encouraging collaboration and creat-
ing collaborative environments for their students.” Although faculty and institutions need to be 
supportive of organic collaboration, there also needs to be a balance and understanding of differ-
ing student needs. 
Cathy suggested: “Faculty keep an eye out for groups that are forming organically, to hear their 
successes, and to think about how to guide other students to find possible groups.” Although, 
Cathy advised: “for some doctoral students, independent learning is more their style. Faculty 
should be aware of those not forming an organic collaboration, because those individuals might 
need the extra support to make it through the program.”  
Peer to peer support should be recognized as an important factor that can positively impact doc-
toral completion. Devenish et al. (2009) recapped the experiences of a doctoral study group and 
how these positive experiences were not considered by the institution as a measure of postgradu-
ate success. Devenish et al. (2009) proposed institutions recognize the value and application of 
peer to peer. Although Devenish et al. (2009) claimed the study group felt their experience was 
vital to their success, this was not recognized by the institution.  
Consistent with Devenish et al. (2009), Meghan, Laura, and Cathy found their organic collabora-
tive experience was a positive factor in their doctoral degree completion. Another consistency 
between the experience of Meghan, Laura, and Cathy when compared to the study as presented 
by Devenish et al. (2009), was that each other “remained engaged and enthusiastic with learning 
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and with progress along the doctoral journey” (p. 60). Likewise, Flores-Scott and Nerad (2012) 
claimed peers were important to a doctoral learning program and had a positive impact on student 
learning, retention, and even the socioemotional development of students. Peers learned from 
each other and taught each other “what it means to be a student, a researcher, and an academic” 
(Flores-Scott & Nerad, 2012, p. 77). 

Conclusion 
Through this narrative inquiry, Meghan, Laura, and Cathy learned the value of organic collabora-
tive efforts went beyond expectations, and developed into a lifelong partnership to this day. Ini-
tially, they were placed on an instructor-identified team for the purpose of assignment comple-
tion. As the peers started their organic collaboration as a comprehensive exam study group, their 
original goal was to study together and prepare for the exams, and ultimately pass the comprehen-
sive exams. However, the goal transformed to keep each member motivated, focused, and com-
pleting their doctorates. Meghan, Laura, and Cathy gained so much more than a study group and 
a doctorate.  
As stated previously throughout this narrative inquiry, doctoral completion rates are around 50% 
(Jairam & Kahl, 2012) and research is lacking on the impact of peer to peer support on comple-
tion rates (Flores-Scott & Nerad, 2012). This narrative inquiry illustrated the impact of organic 
collaboration and peer to peer experiences of three peers as they successfully completed their 
part-time doctoral program. Further, the three peers defined, described, and recommended ways 
to encourage organic collaboration, which consisted of coming together for a common goal, hav-
ing amicable group dynamics, providing peer to peer support, and creating intentional relational 
learning as illustrated in Figure 1. This organic collaborative team is an example of the long-term 
impact of collaboration and peer to peer support that continues through scholarly, professional, 
and personal experiences beyond doctoral program completion.  
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Abstract 
Grounded theory is a powerful and rigorous theory building methodology that has attracted con-
siderable interest in business research; however, it is a challenging endeavour especially for nov-
ice researchers and in particular at the doctoral level. Although several researchers have attempt-
ed to clarify the cannons of various grounded theory approaches, still there is a shortage in guid-
ance for doctoral students who wish to apply grounded theory for their studies. Using an example 
from a grounded theory business doctoral thesis, this paper provides a guide on the research de-
sign and utilisation of the Straussian grounded theory at doctoral level.  In doing so, the paper 
discusses the rationale, features, and benefits of grounded theory. Using an example from corpo-
rate governance research, the paper illustrates how the procedures of data analysis (coding), theo-
retical memoing, and theoretical sampling are applied to systematically generate a grounded theo-
ry.  Finally, the paper discusses major challenges to utilising grounded theory and how these can 
be addressed by doctoral researchers. This paper provides a clear and pragmatic exposition that 
can be useful to guide doctoral researchers who are interested in utilizing the Straussian approach 
of grounded theory in their studies.   

Keywords: Research methodology, Qualitative Research, Grounded Theory, corporate govern-
ance, Doctoral research 

Introduction 
Research design refers to the “plans and procedures for research that span the decisions from 
broad assumptions to detailed methods of data collection and analysis” (Creswell, 2009, p. 3). 

Moreover, research design indicates 
how the research is conceptualized as 
well as the type of contribution it will 
achieve (Cheek, 2008). Qualitative re-
search has evolved during the last centu-
ry, through complex processes of suc-
cessive stages of “epistemological theo-
rizing” (Denzin & Lincoln, 2008, p. 
311). As such, the term qualitative re-
search has been confusing because it 
“means different things to different peo-
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ple” (Lockyer, 2008; Strauss & Corbin, 1990, p.18). However, qualitative research can be defined 
broadly as: 

a situated activity that locates the observer in the world. Qualitative research consists of a 
set of interpretive material practices that make the world visible. These practices trans-
form the world. They turn the world into a series of representations, including field notes, 
interviews, conversations, photographs, recordings, and memos to the self… involves an 
interpretive naturalistic approach to the world. This means that qualitative researchers 
study things in their natural settings, attempting to make sense of, or interpret, phenome-
na in terms of the meaning people bring to them (Denzin & Lincoln, 2008, pp. 311-312). 

Indeed, selection of a qualitative research design will affect other decisions such as the research 
methodology and methods (Trauth, 2001). The former refers to the “overall approach to the re-
search process” (Collis & Hussey, 2003). It also reflects the ontology and epistemology of the 
chosen paradigm of inquiry (Schensul, 2008), while the latter refers to the approaches by which 
data is collected by the researcher (Collis & Hussey, 2003). Grounded Theory is one of the prin-
cipal methodologies for doing qualitative research (Creswell, 2003) and is acknowledged to offer 
unique experience and benefits to new researchers. As such, developing business research and 
more precisely corporate governance research (as the case discussed in this paper) requires more 
qualitative investigation as “Qualitative research can assist policy-makers and practitioners to 
develop more efficient governance mechanisms, by shedding light on the efficacy of policy pre-
scription. “Qualitative research provides a basis for rethinking and challenging some of the domi-
nant assumptions and meanings about how governance actors and institutions actually function” 
(McNulty, Zattoni, & Douglas, 2013, p.183). In an extensive review of published corporate gov-
ernance research over the last two decades, McNulty et al. (2013) have concluded that “qualita-
tive studies in governance have grown in number since the 1990s, but remain a small fraction of 
the published work on corporate governance” (p.183).  

Towards this end, doctoral researchers must be encouraged to undertake qualitative research and 
grounded theory in particular. However, the use of “grounded theory” is said to be overly generic 
and confusing regarding alternative epistemological approaches to qualitative research (M.Jones 
& Alony, 2011; Suddaby, 2006). This highlights the need for further guidance and clarification of 
the methodology and how it can be applied. As such, the following sections of the paper attempt 
to provide a useful practical guide that helps understanding not only how to apply grounded theo-
ry – as a qualitative methodology- but also how it fits within the overall research design of the 
doctoral thesis. In doing this, it is equally important to clarify what grounded is and is not, in or-
der to help doctoral students make the right decision when designing their research. This is dis-
cussed in the following sections. 

What is Grounded Theory? 
Grounded Theory was first developed by two sociologists, Barney Glaser and Anselm Strauss in 
1967 as an action against the extreme positivism that had permeated most social research. Glaser 
& Strauss (1967) argued that researchers needed a method that would allow them to move from 
data to theory, so that new theories could emerge. Such theories would be specific to the context 
in which they had been developed and ‘grounded’ in the data from which they had emerged, i.e., 
substantive theory. That said, the substantive theory developed can be subsequently compared 
with existing more formal theories as advocated by Glaser and Strauss (1967) and as such linked 
to the existing body of knowledge. It is through this comparison with existing formal theories a 
substantive theory may “become a spring-board or stepping stone to the development of a 
grounded formal theory” (Glaser & Strauss, 1967, p. 79). The aim of grounded theory is to under-
stand “how social circumstances could account for the interactions, behaviours and experiences 
of the people being studied” (Benoliel, 1996, p. 413). Grounded theory is discovered, developed, 
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and provisionally verified through systematic collection and analysis of data pertaining to a par-
ticular phenomenon (Strauss & Corbin, 1990). This facilitates the move from a description of 
what is happening to an understanding of the process by which it is happening (Corbin & Strauss, 
2008; Strauss & Corbin, 1998). As such, grounded theory is acknowledged as a rigorous ap-
proach that doctoral business students can utilise to build a substantive theory grounded and faith-
ful to the reality and based on studying the phenomenon in its original settings (Bourmistrov & 
Mellemvik, 2002; Locke, 2001). Grounded theory is particularly well suited to “uncover and un-
derstand what lies behind any phenomenon about which little is yet known” (Straus & Corbin, 
1990, p. 19). It  specifies a phenomenon “in terms of the conditions that give rise to it; the context 
in which it is embedded; the actions/interactions strategies by which it is handled; and the conse-
quences of those strategies” (Strauss & Corbin, 1990, p. 91). Clearly, this entails creation of new 
knowledge through identification of the factors shaping a particular phenomenon (and their inter-
actions), thus offering an in-depth understanding that can inform the practice and policy making. 
Elharidy, Nicholson, and Scapens (2008, p. 139) investigated whether grounded theory can be 
utilised in accounting research and concluded that it offers a balance between the expediency of 
the research findings and the rigor in theory development. Many other examples from different 
business disciplines have also confirmed Elharidy et al.’s (2008) contention. For instance, Palka, 
Pousttchi, and Wiedemann (2009) have investigated mobile viral marketing from the marketers’ 
perspective, where little was known about the motivations, attitudes, and behaviours of consum-
ers. The grounded theory created has helped researchers and marketers to understand how to de-
vise effective mobile marketing strategies. Another example is Sorour and Howell (2013) who 
investigated the corporate governance phenomenon within the Egyptian banking sector, which 
was not explored before. Here, the application of grounded theory identified the drivers, barriers, 
context, and consequences of this phenomenon and how it is handled by different actors involved. 
Hence, the outcome of this study has offered practitioners and policy makers an in-depth under-
standing of the phenomenon needed to enact successful reforms. At the same time, grounded the-
ory can open venues for future research that can take the form of hypotheses testing studies. The 
objective of these studies is to statistically examine the relationship between the variables identi-
fied within the theory.  

While this section clarified what is grounded theory, it is equally important for a doctoral re-
searcher to recognise what grounded theory is not; Appendix A discusses this issue. 

Approaches to Grounded Theory 
Before, we illustrate the application of grounded theory, it must be noted that there are two main 
approaches that have emerged since the original grounded theory was introduced (Graham & 
Thomas, 2008; Hunter, Hari, Egbu, & Kelly, 2005). These are the Glaserian and Straussian 
grounded theory approaches (See Appendix B which briefly discusses the philosophical under-
pinnings of various grounded theory versions. This can be very useful to doctoral researchers who 
are considering using grounded theory). The former is the extension of the original grounded the-
ory approach by Glaser (1992) while the latter is the ‘full conceptual description’ approach ad-
vanced by Strauss & Corbin (Hunter et al., 2005, p. 58). Here, the description emphasises a more 
detail explanation of concepts such as theoretical sampling, theoretical coding, and use of theoret-
ical memos in generating grounded theory. Glaser is viewed as remaining more faithful to the 
original version of grounded theory in his approach to data analysis, while Strauss (with Corbin) 
is considered to have reformulated the original version (Glaser, 1992; Heath & Cowley, 2004). 
While Glaser (1978) emphasized the “interpretive nature of theory development”, primarily using 
constant comparison method, Strauss (with Corbin) focused on a “systematic coding techniques 
incorporating analytical techniques” (Goulding, 1999, p. 7). Thus, the differences between the 
two approaches have focused on methodological procedures for coding data and developing cate-
gories, emergence, researcher distance, and theory development (Graham & Thomas, 2008; 
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Heath & Cowley, 2004; Parker & Roffey, 1997). Although the Strauss & Corbin (1990) data 
analysis process was criticised for being “programmatic and over formulaic and rigid” (Melia, 
1996, p. 370), the critics admit that the suggested guidelines and procedures allow greater latitude 
for ingenuity and are an aid to creativity (Strauss & Corbin, 1994; Corbin & Strauss, 2008). Hav-
ing more than one version of grounded theory, it is quite important that doctoral students state 
and justify in their theses which version has been used and why? This paper will answer this 
question in relation to a real grounded theory thesis example. The following section gives the 
background of this study.   

Background to the Study of the Ethical Dimensions of 
Corporate Governance Practice in Ghana 

Having dominated the policy agenda in developed economies for well over two decades, corpo-
rate governance is now getting to the top of the policy agenda in developing countries (Abor & 
Adjasi, 2007). The growing attention at both the national and international levels has been at-
tributed to the increasing levels of international corporate financial scandals and the growing 
acknowledgement that improved corporate governance is crucial for economic growth and devel-
opment (Arjoon, 2005; Clarke, 2004; Mulili & Wong, 2010). However, the issues of corporate 
governance have focused mainly on listed companies and large public companies (Abor & Adja-
si, 2007; Kyereboah-Coleman & Biekpe, 2005; Tsamenyi, Enninful-Adu, & Onumah, 2007) 
while little or no attention has been paid to public sector organisations (state owned enterprises 
and state institutions). Corporate governance is equally important in the public sector organisa-
tions as well as public limited companies. 

Meanwhile, the public sector organisations and the informal sector comprise over 70% of the la-
bour force in Ghana (Baah, 2007; Ofori, 2009).  To Prempeh (2002) most state owned enterprises 
in Ghana continue to operate like sole proprietorship. Thus, shareholder accountability and mi-
nority shareholder-protection systems in most companies can appear to exist only on paper, leav-
ing room for much self-dealing by organisational management and insiders. It is interesting to 
note that the nature of the Ghanaian business environment allows traditional cultural values to 
permeate the governance practice (Odotei & Aweodoba, 2006). Thus, business practices in Ghana 
still fall short of promoting an ethical, responsible, and transparent corporate governance envi-
ronment. To this end, the study investigates the ethical dimensions of corporate governance prac-
tice in Ghana. It aims to understand the phenomena of governance practices in this context and 
examine its implications for good corporate governance systems in Ghana. A study into the ethi-
cal dimensions of corporate governance practice in state owned enterprises is crucial; particularly 
in a developing country like Ghana where the issues of corruption and mismanagement of public 
sector financial systems remain a major concern. Towards this end, a qualitative study was 
deemed suitable to achieve the required understanding of the corporate governance phenomenon 
in the context of the public sector, which has been ignored in the literature. 

Corporate Governance is concerned with the relationship between the internal governance mech-
anisms of corporations and society’s conception of the scope of corporate accountability (Deakin 
& Hughes, 1997). This includes the structures, processes, cultures, and systems that engender the 
successful operations of the organizations. Thus, corporate governance systems vary widely 
across nations due to the differences in economic conditions, legal systems, and cultural and po-
litical environments (Mensah, 2003; Mulili & Wong, 2010). Adding to the complexity, research 
highlights a conflict between the traditional cultural values and the theoretical propositions of the 
Anglo–American model of corporate governance (Adu-Amoah, Tsamenyi, &Onumah, 2008). 
This has consequently led to compliance, enforcement, and ethical concerns in developing coun-
tries corporate governance systems (Giurca-Vasilescu, 2008; Prempeh, 2002).  
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Research Methods 
The choice of appropriate method of data collection is influenced by the nature of the research 
questions and objectives; and the methodology (Kumar, 2005; Robson, 2002). The main methods 
of data collection used in this study are semi-structured interviews and focus group discussions, 
supplemented by a survey questionnaire which the researcher used to gain access and inform the 
formulation of the interviews. The researcher has used semi-structured interviews and group dis-
cussion to gather qualitative data from board of directors and senior managers of public sector 
organisations. These data collection methods are suitable for the qualitative grounded theory 
method of data collection which relied on understanding processes, behaviours, and conditions to 
provide the necessary insights into ethical corporate governance practice in Ghana. The semi-
structured interviews are used “not only to reveal and understand the ‘what’ and the ‘how’ but 
also to place more emphasis on exploring the ‘why’” (Saunders, Lewis, & Thornhill, 2003, p. 
248). This means that there is an opportunity to probe and understand the meaning, attitudes, 
opinions, and personal experiences of board of directors and senior managers of public sector or-
ganisations. Thus, this research benefited from their insider views of the state of corporate gov-
ernance (Aguilera, Filatotchev, Gospel, & Jackson, 2008; Filatotchev, Jackson, Gospel, & All-
cock, 2007; Hendry, Sanderson, Barker & Roberts, 2006, 2007). 

Using the constant comparative process in open coding of interviews and group discussion, open 
categories emerged. These were subsumed into main categories during the axial coding. The re-
searcher utilized the paradigm model to establish the relationship among these main categories. It 
must be noted that the paradigm model is a tool which provides a framework to identify the phe-
nomenon and links it with sub-categories, namely, conditions, context, action/interactional strate-
gies, and consequences (Strauss & Corbin, 1990).This formed the basis for the selective coding, 
by which the core category and its relationships with the sub-categories have been verified. The 
study developed a substantive theory of ethical corporate governance practice through the process 
of coding, categorization, and analysis of qualitative data. The data collected reflected the views 
of board of directors and senior managers of public sector organisations. Thus, the substantive 
theory is grounded on data. The theory reveals that corporate governance practice in the public 
sector organisations is influenced by traditional cultural values and norms which have implica-
tions for ethical business environment.  

The Rationale for Adopting Grounded Theory 
A number of the basic features of grounded theory make it an appropriate method for this study: 

(i) Grounded theory methodology includes analysis of processes. Within grounded theory 
methodology, the term ‘process’ is used to describe “the linking of sequences of ac-
tion/interaction as they pertain to the management of, control over or response to, a phenom-
enon” (Strauss & Corbin, 1990, p. 143). 
 
(ii) Grounded theory methodology directly links macroscopic issues to the phenomenon un-
der investigation and allows the generation of a substantive theory that “offers insight, en-
hances understanding, and provides a meaningful guide to action” (Strauss & Corbin, 1998, 
p. 12).Moreover, grounded theory is “more likely to resemble the reality” (Strauss & Corbin, 
1998). This is because it builds theory faithful to the situation investigated (Collis & Hussey, 
2003) which is grounded in data from the substantive area (Strauss & Corbin, 
1998).Therefore, it can provide an understanding of the corporate governance phenomenon 
taking into consideration the particular characteristics of the context where it is embedded. 
This qualifies grounded theory to offer the understanding of corporate governance phenome-
non within Ghana, identify its critical aspects and how it is shaped within this context. 
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(iii) Grounded theory makes its greatest contribution in areas where little research has been 
undertaken (Howell, 2000, 2004, 2013; Nwanji, 2005). The nature of grounded theory is such 
that the theory that emerges “will be abstract enough and include sufficient variation to make 
it applicable to a variety of contexts related to the phenomenon” (Strauss & Corbin, 1990, p. 
23). In other words, the substantive theory developed from this research can be used as a pre-
cursor for further investigation of this phenomenon and related issues.  
 
(iv) Grounded theory is based on the canons of the comparative method, the systematic anal-
ysis and concurrent data collection, in addition to being acknowledged as a rigorous approach 
that “forces the researcher to look beyond the superficial, to apply every possible interpreta-
tion before developing final concepts, and to demonstrate these concepts through explication 
and data supported evidence” (Goulding, 2002, p. 297). It provides a faithful attempt to de-
velop substantive theory that reflects socially constructed reality. 
 
(v) Grounded theory has been selected by many researchers in numerous empirical studies 
where the emphasis has been on studying the phenomenon within a particular social construct 
(Bourmistrov & Mellemvik, 2002; Locke, 2001). This includes in the area of Accounting 
(Gurd, 2008), in Management Accounting (Elharidy et al., 2008), in Management Research 
(Locke, 2001). Also, in Corporate Governance (Goddard & Assad, 2006; Nwanji, 2006; So-
rour & Howell, 2013); and in Political Sciences and specifically in studying of European in-
tegration in financial institutions (Howell, 1998, 2000, 2004) have used the grounded theory 
methodology. This confirms the suitability of grounded theory for this study. 
 

That said, there are some constraints of using grounded theory method especially in terms of gen-
eralizability and reliability of the substantive grounded theory. Also there are many other grounds 
on which grounded theory can be criticized as discussed later in this paper (also see M. Jones & 
Alony, 2011, for further discussion of limitations). Notwithstanding, grounded theory is the most 
appropriate methodology for this research, taking into consideration its limitations. The research-
er has used the grounded theory method to empirically investigate governance practice in Ghana-
ian public sector organizations to develop a substantive theory of corporate governance. 

Rationale for Adopting the Straussian Version of 
Grounded Theory 

In this study, the researchers adopted the Strauss & Corbin version of the grounded theory meth-
odology. This approach provides a more structured and practically oriented method for generating 
theory, which can be helpful to understand large volume of data collected “yet they are not re-
strictively prescriptive”; this practicality is crucial especially in the case of time constrained stud-
ies (Parker & Roffey, 1997, p. 223) such as doctoral studies. Moreover, the Strauss and Corbin 
approach has been used in many business studies, for instance, Gurd (2008) reviews grounded 
theory research in the discipline of accounting and concludes that Strauss and Corbin procedures 
to grounded theory have been adopted in most of these studies. The following section provides a 
guide on how grounded theory can be utilised in doctoral business studies. 

Developing the Corporate Governance Grounded Theory 
The aim of grounded theory is to generate new substantive theory grounded in data where little is 
already known or to provide a fresh slant on existing knowledge about a particular social phe-
nomenon (Dick, 2002; Goulding, 1999; Strauss & Corbin, 1990). The theory to emerge reveals 
contextual explanation of a phenomenon rather than descriptions of complex social processes 
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(Glaser, 2001; Strauss & Corbin, 1990). Martin and Turner (1986) advocate that grounded theory 
is proficient in examining complexities due to its ability to generate a comprehensive account of 
organizational action in context. In a similar vein, Locke (2001, p. 95) argues that grounded theo-
ry is “particularly appropriate to researching managerial behaviour” as it captures the complexity 
of the managerial process.  

Glaser & Strauss (1967) contended that theoretical sampling is the process of data collection for 
generating theory whereby the analyst jointly collects, codes, and analyses his/ her data, and de-
cides what data to collect next and where to find them, in order to develop theory as it emerges. 
Theoretical sampling is inherent in the grounded theory method of “data gathering driven by con-
cepts derived from the evolving theory from constant comparisons to pinpoint places, people, in-
formation or events that will help discover concept variations and density of categories” (Strauss 
& Corbin, 1998, p. 201). Indeed, in this study, the researcher followed the theoretical sampling 
logic to gather additional data during and after the interviews; and from other sources, which was 
dictated by this method until categories were saturated. After saturation of categories was 
achieved leading to the emergence of a near core category, a process was coded. The grounded 
theory method provided the development of a relevant model to represent the theory that 
emerged. Here, the researcher adopted a combination of data collection methods to generate fur-
ther data to confirm and refute original categories, offer detailed understanding of the categories 
in terms of their properties and dimensions, and establish the relationships between categories.  

Theoretical sampling works by systematically “selecting subsequent participants or data based on 
the information which emerges from the data already coded” (Sarantakos, 2005, p. 66) as the the-
ory emerges and the investigation focuses. The new data guides the researcher to select data sam-
ples which are most salient for the research being undertaken. Each of the data collection methods 
is associated with a type of theoretical sampling. The researcher utilised the questionnaire as a 
pre-cursive introduction to the interviews and to inform subsequent interviews. Still, the semi-
structured interviews and the focus group discussion were the primary data collection methods 
used during the open and axial coding stages of the grounded theory process to identify categories 
and determine relationship between the categories.  

The grounded theory process is based on theoretical sensitivity. Theoretical sensitivity is one of 
the numerous fundamental practices of grounded theory process which Glaser and Strauss, (1967) 
described as “the conceptual ability of the researcher to have theoretical insight into his area of 
research and make something of his insights” (p.46). It is a process where a researcher becomes 
aware of the subtleties of the data in order to understand and give meaning to the data (Strauss & 
Corbin, 1998). This conceptual awareness of the researcher is increased by a number of sources 
including disciplinary training and associated general ideas from outside of the researchers disci-
plinary domain (own experience) and being steeped in the literature (Nwanji, 2006; Schreiber, 
2001; Weed, 2009). Indeed, it is necessary to “challenge our assumptions, delve beneath our ex-
perience, and look beyond the literature if we are to uncover phenomena and arrive at new theo-
retical formulations” (Strauss & Corbin, 1990, p. 76). It is expected that researchers approach the 
research situation with some background knowledge of the phenomena under investigation. This 
must be bracketed or set aside during the research process (Goulding 2002; Ng & Haze, 2008; 
Nwanji, 2006; Weed, 2009).  

In order to conceptualise and formulate a theory, grounded theory requires that the researcher 
avoid preconceptions and be open minded as this enables the researcher to be “theoretically sensi-
tive” (Glaser & Strauss, 1967, p. 46). Thus, Strauss, (1987) argued that pre-conceptions are inevi-
table, otherwise how could a researcher decide what particular fields were of interest to him or 
her? However, Glaser and Strauss (1967) point to the researcher’s own subjective experience as a 
dimension of credibility achieving a sense of conviction about theorising. They argued that the 
result of this conviction is not only the researcher’s presence in the setting. The researcher ap-
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proached the problem situation with an open mindedness and allowed the evidence accumulate to 
dictate the emerging theoretical agenda. This provided the necessary theoretical sensitivity to 
conceptualise, formulate, and discover substantive grounded core categories (Glaser & Strauss, 
1967; Ng & Haze, 2008). This serves as the basic requirement to undergo transition from descrip-
tion to higher levels of abstraction in the substantive theory building process.  

The Coding Process 
In grounded theory research, data collection and data analysis occur concurrently. As such Quali-
tative interview data was systematically collected and analysed in an attempt to understand both 
the structure (why) and process (how) inherent with the corporate governance practice in Ghana-
ian public sector organisations.  

Stage One: Open coding 
During open coding, “data are broken down into discrete parts, closely examined, and compared 
for similarities and differences” (Strauss & Corbin, 1998, p. 102). This process exposes data and 
uncovers the thoughts, ideas, and meanings attached to yield concepts. Here, open coding was 
based on semi-structured interviews and focus group discussion of executives, directors, and sen-
ior managers from public sector organisations. Following each interview the researcher generated 
the interview transcript from the audio-tape recordings along with the written notes, which were 
subsequently microscopically coded sentence-by-sentence to allow concepts to emerge. A num-
ber of concepts emerged as the interview process progressed alongside writing theoretical mem-
os.  

At this stage of the investigation, the researcher remained open in terms of the structure and di-
rection of the interviews to allow concepts to emerge naturally without ‘forcing’ them into prede-
fined categories (Glaser, 1992, p. 51). Concepts that accurately capture thoughts and meanings of 
participants in relation to the phenomenon were developed. A concept is described as an “abstract 
representation of an event, object, or action or interaction that a researcher identifies as being sig-
nificant in the data” (Strauss & Corbin 1998, p. 103). Data collection and data analysis proceeded 
until the data were saturated and no new concepts emerged.  

The objective of open coding is to break down data into concepts by using theoretical coding pro-
cedures and constant comparison method. Incoming data was constantly compared, concept with 
concept to identify similarities and differences (Strauss & Corbin, 1998). Emerging codes were 
subject to theoretical relevance criterion and only concepts that show persistent occurrence in da-
ta collected, form open categories. Strauss and Corbin (1998, p. 103) define a category as con-
cepts that stand for a phenomenon and drive conceptualisation to a higher level of abstraction. As 
part of the open coding process, categories are further specified in terms of their properties and 
dimensions of the properties. Properties are attributes or characteristics pertaining to a category 
whereas dimensions are location of properties along a continuum (Corbin & Strauss, 2008). 

Through the process of simultaneously comparing concepts to identify similarities and differ-
ences, eight (8) open categories emerged in terms of its properties and dimensions. They are Cul-
tural Influence, Board Ineffectiveness, Ethical Concerns, Board Accountability, Government 
Interference, Regulations, Training and Education, and Weak Institutions. The open codes 
emerged from the responses to the interview questions which overlap as the interview progresses. 
The researcher identified the substantive codes in the manuscripts using the participants own 
words as much as possible. Subsequently, a list of codes were compiled and compared against the 
original transcripts to make sure that a code is used constantly throughout all the transcripts. The 
quotes and Table 1 illustrate how the process of coding progressed throughout the interviews and 
emergent concepts and the categories based on the interview questions presented. For example, in 
response to interview question 1, “How does your organisation’s governance regulation reflect 
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Ghanaian cultural perspective?” and the focus group discussion, the following are a sample of 
views expressed by participants to illustrate how the concepts and category, national cultural In-
fluence emerged through the process of coding: 

“For instance the culture of respect for elderly people influences a lot of things in 
that you can’t just go to the board demanding answers to questions, this respect for 
authority thing is really an issue but that is our culture” (Senior Manager, State In-
stitution) 
 
“many people would like to have their family members and friends, …, their own 
children and relatives working in the company. So you will see this significant 
amount of paternalistic sort of character within the company”, You know, the oth-
er thing is the family values, our practices are influenced by these values” (Board 
member, State Owned Enterprise) 
 
“we all give and accept gifts but if somebody bring you a gift, at what time is the 
person bringing you that gift, and what is the value of the gift and under what cir-
cumstances do you bring a gift?”. It can be good or bad for business (Board mem-
ber, State Institution) 
 
“I know some organizations which actually give gifts out and [pause] I… we don’t 
encourage giving gifts to other people, organization itself gives the board gift fine 
but I don’t know of any gift they send outside” (Deputy Director, State Owned En-
terprise) 
 

The incidents identified here are culture influence, respect for elderly, respect for authority, 
family and friends, paternalistic character, unquestioned authority, give gift, receive gift, 
network relationships, interpersonal connections, practices influenced, value of gift, circum-
stances, family ties and relations, family values, family business. These were further compared 
with other interviews in relation to interview question 2 and those identified to relate to a com-
mon theme to be grouped together to form concepts and subsequently the category.  

Table 1: Example of concepts and category  
that emerged through analysis of coding responses to interview question 1 

Category   Culture Influence 

 

Concepts included in the Category 
Culture Influence                                                        Board Practices                                   

Respect For Directors Authority Not Questioned                                                Culture of Gift Giving                                                

Family Ties and Relations                                                Accept Gift                                                                 Authority Respected                                                        

Interpersonal Connections                                 Family Values Influence  

Business Practices                                                       Give Gifts 

Properties    Dimensions 

Gift  Positive Negative 

Respect for Authority Positive Negative 

Family Influence Positive  Negative 

Source: (Author, 2013) 
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The coding process is followed for all interview questions to identify the emergent concepts and 
categories based on the responses from the interview questions which sometimes overlap.  

National culture influence emerged as an open category expressed through its properties: gift, 
respect for authority, and family influence. The views referenced the reflection of Ghanaian 
culture values on corporate governance practice. The majority of the participants believed that 
there is a dominant influence of Ghanaian cultural values on corporate governance practice. To 
conclude, Figure 1 provides useful tips that can guide the open coding stage. 

 
Figure 1: Tips for open coding 

Source: authors based on Strauss & Corbin (1990, 1998). 

Stage Two: Axial coding  
Having successfully ‘open coded’ the data, the analysis proceeded to the second stage which is 
axial coding. The primary purpose of axial coding “is to begin the process of reassembling data 
that were fractured during the open coding” (Strauss & Corbin, 1998, p. 124). This is the stage 
where the relationships between categories and their properties (Strauss & Corbin, 1990) are 
identified to “form more precise and complete explanation about the phenomenon” (Strauss & 
Corbin, 1998, p. 124). This is accomplished by making connections between categories along the 
lines of their properties and dimensions. The underlying assumption of the grounded theory 
methodology is that each category has links with other open categories. Also, it is at this stage 
that the open codes are grouped into categories and subcategories, and indeed some open codes 
become categories in their own right. 

Using axial coding recommended by Strauss and Corbin (1998), the researcher has completed 
four primary tasks: (a) laying out the categories in terms of their properties and dimensions, (b) 
identifying the conditions, actions and interactions among the actors, strategies and tactics, and 
consequences associated with the phenomenon, (c) relating categories to their sub-categories by 
analysing statements of relationship, and (d) identifying how the major categories relate to each 
other. Here, the researcher has utilised the paradigm model (Strauss & Corbin, 1990) to establish 
the relationships between codes/categories/concepts that emerged during the open coding. Table 2 
displays the relationship between the open categories and the main categories based on the para-
digm model. 

Tips on doing open coding: 
 

• Open coding starts with  the first piece of data collected  
• Open coding focus is on discovering concepts from the data  
• Objective of open coding is to break data into concepts by using theoretical coding proce-

dures and constant comparison method.  
• Test emerging codes for theoretical relevance (only concepts that show persistent occur-

rence in data collected, form open categories). 
• Look for the meaning of the data (Interpret and analyse) rather than describe. 
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Table 2: Sub categories and their paradigm component. 
 Sub Category Category Paradigm Component 
1 Cultural influence National Cultural influence Phenomenon 
2 Weak Institutions / 

Government Interference 
Institutional factors Causal Conditions 

3 Board Ineffectiveness/ 
Board Accountability / 
Regulations 

Board Practices Context 

4 Ethical Concerns Stakeholder Ethical Con-
cerns 

Intervening conditions 

5 Training and Awareness 
 

Strategies Action/Interaction Strate-
gies 

6  Improved governance prac-
tices 

Consequences 

Source: (Author, 2013) 

During the axial coding, the open categories were subsumed into five main categories, namely, 
national culture influences, stakeholder ethical values, board practices, strategies, and institu-
tional factors which formed the basis for the selective coding.  To summarise, Figure 2 provides 
useful tips that can guide the axial coding stage. 

 
Figure 2: Tips for axial coding 

Source: authors based on Strauss & Corbin (1990; 1998). 

Stage Three: Selective coding  
Axial coding was followed by selective coding which integrated, interpreted, and refined the ma-
jor categories and their sub categories to form a story line that described what happened in the 
phenomenon. Corbin and Strauss (2008) assert that the fundamental objective of selective coding 
is to identify the core category and explain the story line.  According to Glaser (1978) the core 
category is a more highly abstracted category but must remain grounded in the data.  

Central to the paradigm model is the core category which needs to be explained in relation to 
causal conditions, context, intervening conditions, action/interaction strategies, and consequenc-
es. A core category was identified as the central category used to connect all other sub-categories 
(Howell, 2000, p. 184). Selective coding describes the interrelationships among the categories 
and explores the complexities of the relationships among the concepts that emerged to ensure 
consistency with the data (Creswell, 2005). During the process of identification and verification 
of relations between the emerging categories of open coding, the researcher has identified “Na-
tional Culture influence” as the category which best enables and facilitates the creation of orderly 
systematic relationships (Strauss & Corbin, 1990, p. 124) to be established according to the para-

Tips on doing axial coding: 

• Focus is still at development of categories but in terms of their relationships to bring 
the analysis started in opened coding together. 

• It goes concurrently with open coding, each developing categories but with different 
focus.  

• The paradigm model is a useful tool that can help clarify the relationships between 
categories  

• Relationships developed during this stage must be considered provisional till evi-
dence; incidents and events confirm or refute these relationships. 
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digm model. Thus, this process demands that each category be evaluated individually in relation 
to the core category, namely, “National Culture influence”. To illustrate the process, the re-
searcher has asked some questions to ascertain where each category fits in the paradigm model. 
For example: Is it an intervening or a causal condition? Is the category action oriented or does it 
apply to the context? Asking additional questions was helpful to establish these relationships. The 
core category was selected and systematically related to the main categories which stand for sub 
categories. The relationship between the core category and the sub categories governance prac-
tices; Stakeholder ethical values; Institutional factors; and strategies were verified using the 
views and opinions of participants from the focus group discussion. Through the application of 
the paradigm model, the core category is linked with the other sub-categories. 

The development of propositions is an iterative process aimed at validating relationships among 
categories that were integrated in the paradigm model and its fit in the paradigm model were veri-
fied through recurring systematic analysis. Construct validity as well as relational validity of the 
paradigm model was established in the process of generating and testing propositions. To Howell 
(2013), propositions indicate generalised relationships between a category and its concepts and 
between discrete categories. Through constant comparison of the interview and focus group data, 
theoretical propositions were generated, refined and validated to describe the interrelationship 
among categories (Strauss & Corbin, 1998). These propositions may also be referred to as the 
“generalized relationships‟ of the paradigm model in the development of the preliminary frame-
work with storyline. The following are the propositions: 

1. The dominant cultural influence on corporate governance practice in Ghanaian public 
sector organisations depends on the context of board practices. The board practices in-
clude the board ineffectiveness, board accountability and compliance and enforcement 
environment. 

2. Stakeholder ethical values facilitate and mitigate the impact of cultural influences on cor-
porate governance practice. This occurs through code of ethics and corporate social re-
sponsibility. 

3. Strategies address board practices in response to the influence of national culture on cor-
porate governance practice. This is done through training and awareness. The strategies 
aim to enhance board effectiveness, board accountability and compliance and enforce-
ment. 

4. The consequence of the strategies leads to improved board practices such as improved 
board effectiveness, improved board accountability and enhanced compliance and en-
forcement environment. This further minimises the impact of the influence of the Ghana-
ian culture on corporate governance practice. 

These propositions were generated using the interview and focus group data and link concepts 
and categories including the core category of the paradigm model. They indicate how the catego-
ries developed in open coding are related to the key phenomenon “influence of National Level 
Culture”. One of the propositions developed from the interview and focus group data indicates 
that the impact of the dominant cultural influence on governance practice in Ghanaian public sec-
tor organisations depends on the context of board practices. This shows that influence of national 
level culture can have both positive and negative impact on governance practices depending on 
board ineffectiveness, board accountability and compliance and enforcement environment. A vis-
ual model of the relationship among core category and the sub-categories is in Appendix C. 

The set of propositions that describe relationships between categories guide how categories relate 
to components of the paradigm model. Thus, these relationships impact on the interpretation of 
relationships between categories guided by and inductively derived from the propositions of the 
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paradigm model. The paradigm model and set of propositions developed enable the core catego-
ry, “Influence of National Cultural Values” to be interpreted as follows: 

There is a dominant influence of national level culture on corporate governance practice. The 
conditions of Weak Institutions, Poor Leadership and Management of public sector institutions 
and Government Interference encourage the dominant ‘influence of national level culture.’ The 
activities that will improve “corporate governance practice” are influenced and conditioned by 
factors such as: 

• Code of Ethics 

• Corporate Social Responsibility  

• Board Responsiveness 

Due to the above intervening conditions and strategies, separately or together, activities intro-
duced to improve corporate governance practice will only be successful where the ‘influence of 
national level culture’ is positive. As a consequence, ‘improved corporate governance practice’ 
may not be achieved satisfactorily.  

The storyline of the study formulates and describes the link between the categories and the central 
category as follows. 

The ethical dimensions of corporate governance practice in Ghana highlight the dominant ‘influ-
ence of national level culture’ (include gift giving and gift receiving, respect for authority/elderly 
and close family system). Factors that encourage the dominant ‘influence of national level cul-
ture’ include other governance practices such as weak institutions, poor leadership and manage-
ment of public institutions, and government interference (including political interference and 
government intervention). These factors serve as conditions that encourage and enable the nega-
tive ‘influence of national level culture’ on governance practice. The governance practice of 
‘board training, minority shareholder awareness, and education’ improve and better the negative 
‘influence of national level culture’ to achieve ‘improved governance practice’. The intervening 
conditions of the phenomenon consist of the ‘code of ethics, board responsiveness, and corporate 
social responsibility’ that mitigate and support the governance practice of ‘board training, minori-
ty shareholder awareness and education’ to be effective and efficient. Consequently, the outcome 
of effective and efficient governance practice of ‘board training, minority shareholder awareness 
and education’ should enable and enhance corporate governance practice of ‘improved corporate 
governance practice’ to be achieved. 

The central explanatory concept of the research defined as “Influence of National Culture” ena-
bled the categories to be organized around the central phenomenon in the preliminary framework. 
The narrative explanation of the paradigm model, consisting of eight categories, formed the basis 
for developing the preliminary framework around the phenomenon of corporate governance prac-
tice in Ghanaian public sector organisations.  

The study established a relationship between the substantive theory and the formal theories of 
culture relativism and universalism and teleological and deontological ethical theories and meso 
theories of shareholding and stakeholding. This facilitates the development of the substantive 
theory of corporate governance grounded in data which demonstrates that corporate governance 
systems are socially constructed and as such understanding the behaviour of board of directors is 
vital for understanding how governance systems operate. Figure 3 shows some tips on doing se-
lective coding. 



Utilizing Grounded Theory in Business Doctoral Research 

156 

 
Figure 3: Tips for selective coding 

Source: authors based on Strauss & Corbin (1990; 1998). 

Limitations of Grounded Theory  
There is no one methodology without its own limitations. Recognizing and acknowledging these 
limitations is very useful for further development of research and demonstrating the critical think-
ing ability of the researcher. Grounded theory methodology is criticised for the following reasons: 
extensive focus on middle-range theories and not really producing theories which are more gen-
eral (Bryman, 2001); the context and narrative flow loss due to the coding process (Coffey & At-
kinson, 1996); and over emphasis on analysis at the expense of the respondents’ description of 
their experience which constraints clarity of understanding (Riessman, 1990). Regardless, 
grounded theory is heralded as the most influential methodology for interpretive research and for 
making qualitative social science research method systematic and scientific (Denzin & Lincoln, 
2005). This is because of its iterative and analytical process of data analysis and the subsequent 
development of a new theory grounded in data (Bryman, 2001; Charmaz, 2006) which cannot be 
divorced from the process by which it is developed”. Grounded theory uses mainly inductive log-
ic; however, Strauss & Corbin (1998) argue that since it uses conceptualisation or interpretation, 
it is also deductive. In grounded theory the researcher is encouraged to develop some level of ab-
straction, objectivity and sensitive to words and statements throughout the research process (Pat-
ton, 1990). It is therefore worth considering grounded theory methodology for examining mana-
gerial phenomena, what Locke (2001, p. 95) labels as “linking well with practice”. The choice of 
grounded theory as a methodology for this research is appropriate, relevant, and suitable to devel-
op a substantive theory corporate governance practice in Ghanaian corporate governance system. 

Surviving the Grounded Theory Research:  
A Personal Reflection 

As indicated earlier, surviving the grounded theory research starts with good research design. 
This essentially starts with the appreciation that grounded theory aims to understand the nature of 
phenomenon rather than investigating the relationship between the phenomenon and other varia-
bles (being the objective of theory verification studies rather than theory generation). Moreover, 
grounded theory can offer a number of benefits that are usually known at the end of the research 
rather than from the outset; however, knowing these benefits earlier at the planning stage can help 
better make an informed decision. For instance in this study, the benefits included the following. 
Firstly, the method allowed the researchers to enter the field to help the discovery of the phenom-
ena which is of greatest importance to the participants. Through the application of the method, we 
were able to conceive appropriate research questions which subsequently allowed the execution 

Tips on doing Selective coding: 
 

• This stage is about selection of the central phenomenon of the study ( core category) 
• Core category will pull together other categories that will explain its context, related 

action/interactional strategies of various entities and the consequences. 
• Core category is also developed here in terms of its properties and dimensions  
• Applying the paradigm model can also be useful to explicate the core category in rela-

tion to other categories.  
• The relationships between the core category and other category can eventually form 

the substantive theory   
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of more conventional research. As such, this gives an indication that although we have a particu-
lar research question before entering the field, the precision of such question(s) can be enhanced 
as part of the grounded theory research. Secondly, the method enabled us to provide a more logi-
cal and practical research. The researcher begins with only an idea of the area under investigation, 
but as the research gains direction, focus, and momentum, the researcher commences a gradual 
sensitization with extant literature (M. Jones & Alony, 2011; Suddaby, 2006, p.634). Thirdly, 
following the guiding principles prescribed by Strauss and Corbin (1990), the use of the constant 
comparison and the principle of theoretical sampling became practical and useful throughout the 
entire research process and they truly represent the core of the grounded theory method. These 
two cannons helped to achieve the aim of the study: to gain an in-depth understanding of the phe-
nomenon and to build a substantive theory (Glaser & Strauss, 1967). Another important aspect in 
designing the grounded theory research is to be explicit about the philosophical underpinnings of 
the research and whether they match the selected grounded theory philosophical aspects, as this 
will safeguard against the danger of making “the focus of the researcher … on how to verify the 
emerging codes rather than on how to understand the nature of the phenomenon being studied” 
(Elharidy et al., 2008, p.148).   

Doing grounded theory research is a learning curve, to understand conceptualisation and hence 
coding can take time, but will eventually happen by following the cannons of grounded theory 
and by listening to the data and look deeper at its meaning. A grounded theorist needs to appreci-
ate that theory is different from description. While the earlier refers to answering the question of 
what, the latter proceed further to answer other questions of why and how. However, theorising 
cannot happen without (first) describing (Punch, 2009). Also, the literature can be part of the data 
itself, especially in terms of labelling of categories.   

Although, the Straussian approach advocates three distinct stages of coding, in practice these cod-
ing stages cannot be totally separated. For instance, open and axial coding can happen concurrent-
ly, but they have a different focus. The earlier focus is to develop categories in terms of their 
properties and dimensions, while the latter focus on developing categories in terms of their inter-
relationships. Similarly, selective coding aims at the selection of the core category; however, this 
does not mean that the researcher has to stop thinking about the core category during earlier cod-
ing stages, rather it is the selective coding stage where the category is fully discovered in terms of 
its properties, dimensions and how it links with other main categories from axial coding. Ground-
ed theory is not a linear process; rather it requires patience, creativity and revisiting data when 
needed.  

Conclusion 
This paper demonstrates the application of grounded theory to corporate governance research and 
aims to provide the rationale, challenges and benefits of using qualitative grounded theory in 
business research. The paper explains the various philosophical and methodological considera-
tions for the two main approaches of grounded theory (Glaserian and Straussian). The major fo-
cus of the discussion is its provision of detail illustration of using grounded theory in doctoral 
research, how the procedures of data analysis (coding), theoretical memoing and theoretical sam-
pling are applied to systematically generate a grounded theory. Generally, the application of 
grounded theory research into the field of corporate governance can provide “richer and hopeful-
ly more authentic, accounts of reality” (M, Jones & Alony, 2011, p. 110) as it can in other disci-
plines. But more specifically it can be the basis for “rethinking and challenging some of the dom-
inant assumptions and meanings about how governance actors and institutions actually function” 
(McNulty et al., 2013, p. 183). Although, it has been criticised especially for Glaser’s notion of 
“forcing”, the Straussian approach for grounded theory offers a more structured approach to theo-
ry generation that might be more suitable to time constrained studies such as doctoral studies. 
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Although, grounded theory is a challenging methodology, careful thinking and planning of the 
research, understanding what the methodology is designed to offer and what it does not; follow-
ing the cannons of the method including concurrent data collection and analysis, constant com-
parison of method, and theoretical sampling would make the research much manageable, fruitful, 
and enjoyable. Meantime, writing-up a grounded theory thesis might also be challenging because 
of the different logic that grounded theory follows in comparison to traditional positivistic re-
search. However, one important aspect to address this challenge is by writing transparently to 
show how the theory has been generated, giving supporting evidence to concept derivation and 
integration as appropriate.  
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Appendix A: What Grounded Theory is Not  
Recognising the major grounded theory misconceptions is an equally important step to knowing 
what grounded theory is. Suddaby (2006) offers an excellent discussion of this in a widely cited 
paper that groups these misconceptions into six groups that any doctoral student considering us-
ing the methodology has to know. These can be summarised in the following. First, grounded 
theory is not an excuse to ignore the literature. On the contrary doing grounded theory does not 
require the researcher to be a “blank sheet devoid of experience or knowledge” (Suddaby, 2006, 
p. 634) nor to enter the field without having a research question in mind. This can be particularly 
manifested when researchers are researching a well-established topic, with abundant previous 
literature, which they have simply decided to ignore (Suddaby, 2006). Second, some researchers 
believe that grounded theory is about presentation of raw data. Although, grounded theory pays 
attention to the lived experiences of research subjects, the focus is on the substantive area or the 
phenomenon under investigation and how and why it is happening. As such grounded theory aims 
at not only describing what is going on, but also at analysing why and how it is happening. Third, 
grounded theory is not theory testing/content analysis or word counts. Obviously, as a qualitative 
research methodology, grounded theory aims at inductively generating theories (Glaser & 
Strauss, 1967) rather than testing them. As such it can be contrasted to the logico-deductive theo-
ry which aims at verifying deductibility driven hypotheses (Howell, 2000). Moreover, grounded 
theory is different from content analysis (both quantitative and qualitative versions) being a 
methodology for data reduction and description rather than theorising (see Krippendorff, 2013, 
and Schreier, 2012 for more details on content analysis). Fourth, grounded theory is not simply 
routine application of formulaic technique to data. Grounded theory is not about applying rigid 
rules, for instance, it does not require a particular number of interviews to achieve saturation. 
Similarly it does not endorse using coding software blindly, by which theory can magically be 
driven. Here it is particularly important to note that grounded theory is a methodology to interpret 
the data, as such software can help but cannot do the interpretation. Fundamentally, it is the re-
searchers’ responsibility to interpret the data towards generating theory. Fifth, grounded theory is 
not perfect. This refers to the need to appreciate the pragmatic element of grounded theory (some-
time messy), this includes decisions that the researchers need to make including deciding the 
philosophical underpinnings of the work, knowing the point of saturation and the need to go back 
and forth between induction and deduction within grounded theory (Howell, 2000; Suddaby, 
2006). Finally, grounded theory is not easy. Grounded theory is rather “the product of considera-
ble experience, hard work, creativity and occasionally, a healthy dose of good luck” (Suddaby, 
2006, p.639). 

Appendix B: Philosophical Underpinnings of Various 
Versions of the Grounded Theory Methodology  

Perhaps, knowing the philosophical underpinnings of various grounded theory versions can be 
quite useful at the research design stage. This would be the case to appreciate the somewhat unu-
sual history of grounded theory and how the epistemological and ontological aspects of various 
versions have developed, and thus, better design the research project in terms of matching the 
research philosophical beliefs and that of the grounded theory method selected.  The original 
grounded theory methodology was developed by Glaser and Strauss (1967) during their study on 
Awareness of dying and Time for dying. It is a qualitative research method for the study of com-
plex social behaviour from a sociological point of view.  Since the introduction of grounded theo-
ry by Glaser and Strauss (1967), it has evolved as its originators have further articulated and 
adopted the very method of grounded theory (K. D, Locke, 2003). Moreover, their students have 
also contributed to its evolution and though these students have tried to stick to the core concepts 
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and tenets of grounded theory, they have developed their own style of grounded theory (Gurd, 
2008; Locke, 2003). One example is Kathy Charmaz a student of Glaser and Strauss, who devel-
oped her own style of constructivist grounded theory (Charmaz, 2006; Gurd, 2008; Mills, Bonner, 
& Francis, 2006a). Additionally, substantive researchers who learned and utilized grounded theo-
ry and incorporated it in their work have also “further interpreted its research practices” (Locke, 
2003, p. 2). 

Indeed, this has created some confusion in relation to the variety of methodological stances of 
various models labelled grounded theory (Elharidy et al., 2008; Gurd, 2008; Heath & Cowley, 
2004; R. Jones & Noble, 2007; Mills, Bonner & Francis, 2006b; Parker & Roffey, 1997; Tan, 
2010). 

Notably, various grounded theory models or versions have taken various philosophical 
/paradigmatic stances, for instance the original Glaser and Strauss grounded theory has its roots 
lying in American pragmatism and the symbolic interactionism school, which indicates that 
grounded theory could be located within the interpretive paradigm (Gurd, 2008; Heath & Cowley, 
2004; Howell, 1998, 2000; Locke, 2001, 2003). As such, it assumes a relativist ontology and ob-
jectivist epistemology. However, Denzin and Lincoln (1994) consider that the classic grounded 
theory has realist ontology and objectivist epistemology and thus belongs to post-positivist para-
digm (Annells, 1996; Locke, 2003). Later variations of grounded theory, such as Glaser (1978, 
1992) can also be related to post-positivism orientation (Moghaddam, 2006), while Strauss and 
Corbin’s versions (1990, 1994, 1998) are more associated with the interpretive paradigm tradition 
(Locke, 2003). It should be noted that the literature includes somewhat confusing opinions about 
the paradigmatic orientation of Strauss and Corbin version of the grounded theory (Mills et al., 
2006a). However, their acknowledgement of the importance of multiple realities and truth locates 
them in the interpretive paradigm (Mills et al., 2006a), especially that they assume the objectivity 
of the researcher (Moghaddam, 2006). Finally, Charmaz (2003, 2006, 2011) has developed an-
other variant of grounded theory: constructivist grounded theory. Charmaz addressed the position 
of the researcher as a co-producer of data jointly with participants; as such she acknowledges that 
grounded theory should maintain a relativist ontology (Mills et al., 2006a); but with a subjectivist 
epistemology, because “theory depends on the researcher's view; it does not and cannot stand 
outside of it” (Charmaz, 2006, p. 130). Obviously, this locates Charmaz’s grounded theory in the 
constructivist paradigm (Charmaz, 2006). 

In conclusion, the above discussion clarifies that in grounded theory “paradigm lines are not al-
ways clearly drawn … they are determined more by the commitments of individual researchers 
than by the operational practices of a research approach” ( Locke, 2001, p. 13). However, re-
searchers who identify clearly their ontological and epistemological stances can then “choose a 
point on the methodological spiral of grounded theory” (Mills et al, 2006b, p. 7). Grounded theo-
ry as such “transcends a simple categorization of methods and involves deeper assumptions about 
the philosophical basis of doing research” (Elharidy et al, 2008, p. 148).  
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Appendix C: A Visual Model of the Relationship among 
Core Category and the Subcategories 
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Abstract  
Increasingly doctoral candidates are attempting to complete a thesis by publication. This format 
varies between universities but there are common issues particularly in terms of progression, 
planning and timing. There are both advantages and difficulties involved in undertaking a thesis 
in this format. Our discussion of the supervisor/candidate partnership is framed within the re-
quirements of a tight journal publishing agenda. Different universities have different requirements 
about the number of published papers to be included, the extent of candidate’s contribution as 
sole or joint author, the framing of the research as a unified thesis, presentation, and examination. 
The decision to attempt a thesis by publication must be taken early and data collection may need 
to be completed early. Articles then need to be written, polished, submitted, reviewed, revised 
and, hopefully, accepted. The thesis by publication is a juggling act between maintaining coher-
ence and focusing on publishable segments. It is also a dialogue between supervisor and candi-
date involving the resolution of sometimes conflicting demands. Employing Cognitive Appren-
ticeship theory we present a shared autophenomenography that chronicles our doctoral journey 
that led to a successful thesis by publication. The findings are discussed under thematic headings: 
Logistics, Cognitive Apprenticeship in Action, and Building Trust. 

Keywords: Doctoral supervision, thesis with publication, cognitive apprenticeship, mentoring, 
building trust, shared autophenomenography. 

Introduction 
Over the past decade there has been increasing interest in the “processes, educational strategies, 
outcomes, and cultural and methodological dimensions of postgraduate supervision … [and] a 
growing number of potential and neophyte research students and supervisors who seek infor-
mation about the nature of supervision” (Holbrook & Johnston, 1999, p. 3). There is international 

demand for a sustainable supply of re-
searchers and a “throughput of produc-
tive doctoral students is vital to the 
health of academic disciplines” (Park, 
2007b, p. 13). Pursuing a doctorate by 
publication is advocated in a number of 
disciplines as an effective alternative to 
the ‘traditional’ PhD that allows candi-
dates the “opportunity for academic, 
professional, and personal development” 
(Davies & Rolfe, 2009, p. 593). It is im-
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perative for doctoral candidates to build a track record of publication to enhance their employ-
ment potential (Jackson, 2013; Knight & Steinbach, 2008; Paré, 2010; Robins & Kanowski, 
2008). This article explores the logistics and processes involved in undertaking a thesis by publi-
cation in the field of music education at Monash University, Australia by the first author (Rohan) 
under the supervision of the second (Jane). We have used the model of Cognitive Apprenticeship 
(Collins, Brown, & Newman, 1989) to scaffold our phenomenological research and focused on 
the nature of the supervisor/supervisee relationship.   

Doctoral supervision is becoming increasingly complex and challenging (Melin Emilsson & 
Johnsson, 2007). There has been an “explosion of interest and innovation in higher degree re-
search processes and practices” (Aitchison, Kamler, & Lee, 2010, p. 1) and doctoral provision has 
been the subject of “increasing scrutiny across the higher education sector” (Lee, 2009, p. 641). 
The route to attaining a doctoral qualification is rapidly metamorphosing into diverse forms and 
pathways (Park, 2007a). Undertaking a doctorate by publication is not new but was first adopted 
in the UK in 1966 by the University of Cambridge (Wilson, 2002). There has been a rapid growth 
in demand for PhDs by publication in the UK that may be understood as a response to institution-
al pressure for research productivity (‘publish or perish’) (Jackson, 2013). This pressure is also 
felt in Australia and it could be expected that the PhD by publication would be a more popular 
option, but the vagueness and inconsistency of university guidelines makes selecting this option 
problematic. Concerning the lack of clarity, Bradley (2009, p. 336) notes “a need for more har-
monization of policy and guidelines amongst institutions”. This coupled with a relative paucity of 
supervisory experience in completing PhDs by this method “means the process continues to be 
treated with considerable caution in Australia (Jackson, 2013, p. 356). 

The supervision of research degrees per se is of considerable interest (Clegg & Gall, 1998; Melin 
Emilsson & Johnsson, 2007). Postgraduate research itself is a complex and constantly changing 
process and for some time “researchers, practitioners, and professionals have attempted to under-
stand and make sense of the world … with research supervision noted as particularly challenging” 
(Grant, Hackney & Edgar, 2014, p. 43). There is a “need to explore issues of quality in postgrad-
uate supervision in education” (Johnson, 1999, p. 18) but it is widely acknowledged that success-
ful candidature relies on the supervisor-candidate relationship (Holbrook & Johnston, 1999; John-
ston, 1999) in which trust is central (Melin Emilsson & Johnsson, 2007). A supervisor should 
have the qualities of a mentor who supports and encourages candidates to develop their skills in 
every aspect of academic endeavour. A mentor should be consistent, trusting and trustworthy, 
fair, and expert (Erdem & Aytemur 2008; Wadee, Keane, Dietz, & Hay, 2010). Aspirationally, 
Sambunjak, Straus, & Marusic (2009) identify desired characteristics of mentors within three di-
mensions – the personal, the relational and the professional. Personal characteristics include un-
derstanding, patience, honesty, responsiveness, trustworthiness, reliability, active listening, and 
being a motivator. Bibby (1999) considers honesty as a requisite of the maintenance of trust. Re-
lational characteristics include accessibility, commitment to the collegial relationship, and a de-
termination to assist mentees achieve to their highest level (Sambunjak et al., 2009). Professional-
ism implies that the mentor should be senior, well respected, knowledgeable, and experienced. 
The mentoring relationship evolves over time with honesty, trust, mutual respect, open communi-
cation and confidentiality (Sambunjak et al., 2009). A strong mentoring relationship builds a safe 
environment for intellectual exploration both of self as researcher and of the issues being re-
searched. It is part of the role of the mentor to “provide emotional support … such as developing, 
encouraging, and maturing their protégés’ self-esteem and self-motivation” (Erdem & Aytemur, 
2008, p. 56). 

Trust is considered the core component in the mentor/mentee relationship. Trust can be defined as 
“the willingness of a party to be vulnerable to the actions of another party based on the expecta-
tion that the other will perform a particular action important to the trustor, irrespective of the abil-
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ity to monitor or control that other party” (Mayer, Davis, & Schoorman, 1995, p. 712). Elements 
of trust include ability, benevolence, and integrity. These are all important in varying degrees and 
independent of each other (Mayer et al., 1995). Initially a mentor may trust a protégé because of a 
perception of these qualities (Leck & Orser, 2013) but over time a more equitable working pro-
cess should be built in which protégés feel they could take initiative and participate in decision 
making. Trust by both partners is essential and is initially bestowed then confirmed and extended. 
Trust incorporates the concept of benevolence that includes the determination to do good and im-
plies attachment. Corollary to this is the “relationship between integrity and trust [that] involves 
the trustor’s perception that the trustee adheres to a set of principles that the trustor finds accepta-
ble” (Mayer et al., 1995, p. 719). Attaining trust involves risk in that the protagonists must be 
willing to be vulnerable and open.  

Postgraduate research has been identified as a process of learning in context that possesses quali-
ties of master-apprenticeship training “where the established ‘master’ inducts the new apprentice 
into the ‘mysteries’ of the craft” (Yeatman, 1995, p. 9). Our personal experience of this doctoral 
candidature (as supervisor and candidate) aligns in some ways with the master-apprenticeship 
model. Paré (2010) asserts that the PhD by publication requires supervisors who are already ex-
pert and successful in “the genres of the profession … and who are also able to induct students 
into their discipline’s discourse practices” (p. 36).  Erdem and Aytemur (2008) point out that “as 
a vital element of academic culture, mentoring is a one-to-one learning relationship between sen-
ior and junior academics based on dialogue and provision of a role model” (p. 56). It is important 
to mention that prior to engaging in academia we were both trained as musicians. Traditionally 
instrumental music education adopts a master-apprenticeship model, so the positions of both mas-
ter and apprentice were very familiar to both supervisor and supervisee. Both Rohan and Jane 
recognise that the master holds knowledge, skills and the expertise that is shared with the appren-
tice, in this case as part of a doctoral candidature (Wadee et al., 2010). The building of a mentor-
ing relationship occurs within a co-constructed learning space that permits uncertainty and explo-
ration, provides safety and a collaborative ethos, allows difference and openness, and is in some 
ways open-ended (Andreotti, 2011). 

Theoretical Underpinning: Cognitive Apprenticeship 
We employ Cognitive Apprenticeship theory (Collins et al., 1989) as the most appropriate theo-
retical underpinning to understand the teaching and learning experiences of both participants. De-
veloped on constructivist approaches to learning and supported by situated cognition theory and 
the theory of modeling (Bandura, 1997), the cognitive apprenticeship model (Collins et al., 1989) 
is a combination of two terms from different areas. Cognition is understood as the process of 
knowledge acquisition and apprenticeship is the interaction between an expert and a novice learn-
er, in which the expert assists the learner to become a master of skills through “modeling, scaf-
folding, fading and coaching” (Collins, Brown, & Holum, 1991, p. 2). Collins et al. (1991) ex-
plain fading as “the notion of slowly removing the support, giving the apprentice more and more 
responsibility” (p. 2). Simply put, cognitive apprenticeship theorises the process of learning by 
doing having emerged from the study of what occurs when people work and study simultaneously 
(Collins et al., 1991). In a higher degree research training program the candidate works on a re-
search project while learning the process of becoming a researcher (doing research and dissemi-
nating results) from an experienced research supervisor. Explaining the significance of cognitive 
apprenticeship Collins et al. (1991) advise that in this approach “one needs to deliberately bring 
the thinking to the surface, to make it visible, whether it’s in reading, writing, [or] problem solv-
ing”, simply put “the teacher’s thinking must be made visible to the student and the student’s 
thinking must be made visible to the teacher” (p. 3). To value thinking it is essential to unpack 
and identify just what it entails (Ritchhart, Church, & Morrison, 2011). We believe that transpar-
ent discussion of thinking and writing is essential to achieving a successful doctoral completion. 
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Park (2007b, p. 29) asserts that supervision should become “more transparent and more account-
able”. We have used Cognitive Apprenticeship theory to scaffold our thinking.  

According to Collins et al. (1989), there are different types of knowledge required for an expert to 
retain expertise. They are knowledge of the domain (concepts, facts, and procedures), heuristic 
strategies (effective techniques and approaches for accomplishing tasks), and control and learning 
strategies. Instructional strategies encompassed in the notion of cognitive apprenticeship (Collins 
et al., 1989) are:  

Modelling in which an expert carries out a task while the student observes and builds 
a conceptual model of the requisite processes;  
Coaching where the expert observes the student’s performance, offers hints, and sug-
gests new tasks; 
Scaffolding whereby the teacher helps the student accomplish a task;  
Articulation when the student can articulate their knowledge, reasoning, or problem-
solving processes in a domain;  
Reflection that enables students to compare their own problem-solving processes with 
those of an expert, peer, and a growing of an internal cognitive model of expertise; 
Exploration where the teacher sets general goals encouraging students to focus on 
particular sub-goals. 

Of these strategies, modeling, coaching, scaffolding and exploration are initiated by the supervi-
sor. Articulation and reflection begin with the supervisee, but all involve a dialogue and the shift-
ing of roles as the learner becomes more adept and more of a junior colleague. All these forms of 
knowledge and instructional strategies were evident in the doctoral candidature discussed and 
examples of such will be presented below. We understood our shared experience as a learning 
journey. There are twists and turns in any journey but, it could be argued, the thesis by publica-
tion brings particular hurdles, detours and crossroads. Given that the doctoral journey we under-
took was for both of us uncharted territory we decided to conduct an autophenomenographical 
study of our experiences in our different roles and present this as a research paper that may offer 
guidelines for others contemplating such a pathway. 

Methodological Approach 
Autoethnography is a rigorous qualitative phenomenological methodology that promotes self-
reflection (Chang, 2008; Duncan, 2004; Ellis, 2009; Ellis & Bochner, 2000; Mallet, 2011; Nash, 
2004). This research approach “can radically alter an individual’s perception of the past, inform 
their present and reshape their future if they are aware and open to the transformative effects” 
(Custer, 2014, p. 2). Autoethnographers combine autobiography and ethnography, and seek to 
describe and analyse systematically personal experience in order to explore cultural experience 
(Ellis, Adams, & Bochner, 2011; Morse, 1994; Van Maanen, 1988, 2006). Antikainen, Hout-
sonen, Houtelin, & Kauppila (1996) emphasise the importance of autobiographical awareness, a 
person’s understandings of his or her experiences and background. This approach can be em-
ployed in a variety of disciplines and it “entails writing about oneself as a researcher-practitioner 
… it is a specific form of critical enquiry that is embedded in theory and practice” (McIlveen, 
2008, p. 14). Autoethnographers frame their understanding of their own personal and subjective 
‘truth’ within cultural contexts (Custer, 2014; McIlveen, 2008). Autoethnographers may approach 
their self-analysis as either ethnography or phenomenology. In taking a phenomenological stance, 
if the researcher “were to study a phenomenon rather than a ‘cultural place’ it would be autophe-
nomenographical rather than autoethnographical” (Gruppetta, 2004, p. 1). Autophenomenography 
is thus an offshoot of autoethnography and is an autobiographical genre in which the phenomeno-
logical researcher is both researcher and participant in her/his study of a particular phenomenon, 
subjecting her/his own lived experience to sustained and rigorous phenomenological analysis (Al-
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len-Collinson, 2011). In constructing this Allen-Collinson (2012, p. 123) uses the term “‘graphy’ 
to “delineate the research process as well as the written or other representational product of that 
process”. The research reported here was conducted as an educational process, to improve self-
knowledge and understanding, and share the experiences of the participants with others. We rec-
ognised that we were undertaking a “complex, nuanced process of sense- and meaning-making” 
(Smith, Flowers, & Larkin, 2009, p. 191).  

We interviewed each other on several occasions specifically for the purpose of data generation. In 
this process we share the roles of “author and focus of the story … the observer and the observed, 
the creator and the created” (Ellis, 2009, p. 13). We used ourselves as co-participants as we inves-
tigated our individual and shared experiences (Chang, 2008). Our research is a shared autophe-
nomenography in which we present a duality that can be understood as two sides of the same 
phenomenon (the supervisor and the supervisee). As the authors we are both subjects/participants 
and researchers, and our research strategy can be understood as a double hermeneutic approach. 
Smith and Osborn (2009) described this as a process of interpretative activity that involves two 
stages in which, “the participants are trying to make sense of their world; the researcher is trying 
to make sense of participants trying to make sense of their world” (p. 53). As mentioned before, 
in this case both the participants and researchers are the same people thus data will be presented 
as a “double hermeneutic spiral” (McKemmish et al. 2012, p. 1107). The value of the spiral lies 
in its recognition that the researcher and participants can look at the same phenomena from dif-
ferent perspectives (Wagstaff et al., 2014). Although uncommon, this approach is not unique. Ex-
ploring issues in teaching McMillan and Price (2010) used their dual autoethnographies and 
Learmonth and Humphreys (2012) explored issues of contemporary academic identity similarly 
employing dual autoethnography. Each of these studies presented the experiences of the author 
researchers as the objects of research. Similarly Carillo and Baguley (2011) exchanged, reviewed 
and co-constructed their shared narratives about transition from school teacher to university lec-
turer. This current study used interviews as a method of data generation. According to Chang 
(2008) interviews are useful for stimulating memory, filling gaps in information, validating per-
sonal data, and to acquire other peoples’ perspectives on us. Confirming this, Tenni, Smyth, & 
Boucher (2003, p. 2) pointed out that “research questions pertaining to one's own professional 
practice or personal experience clearly require the researcher to study themselves” to explore the 
reasons behind such professional practice.  

To gather “personal memory data, self-observational and self-reflective data” both participants 
prepared semi-structured interview questions (Chang, 2008, p. 10) and, having agreed on a master 
list of questions, we both wrote about particular events that encapsulated our understandings be-
fore we spoke to each other on this matter. For example, we both wrote about the day we agreed 
that Rohan could change from a ‘traditional’ thesis to a thesis by publication. Van Maanen (1988) 
termed such self-narratives as confessional tales. Chang (2008) pointed out that “studying and 
writing of self narratives is an extremely valuable activity in understanding self and others con-
nected to self” (p. 33). Such a process of recall and self-interrogation might equate to an internal 
dialogue. Having devised questions and written reflectively, we interviewed each other in a semi-
structured conversational manner. The interviews were recorded electronically and transcribed for 
analysis using Interpretative Phenomenological Analysis (IPA) that we considered the most suit-
able approach to analysing our lived experiences (Smith & Osborn, 2009; Wagstaff et al., 2014). 
IPA is a research approach that has been informed by concepts of phenomenology, hermeneutics 
and ideography. Smith et al. (2009) explain that in line with its phenomenological underpinning 
IPA attempts to understand how participants make sense of their personal and social world but 
recognizes that this involves a process of interpretation by the researcher (Eatough & Smith, 
2006; Reid, Flowers, & Larkin, 2005; Shaw, 2001; Smith, 2004; Smith et al., 2009). We inde-
pendently read and re-read our narratives and the interview transcripts. Before conferring, both 
authors noted emergent themes (Smith & Osborn, 2009). Van Manen (2006) explains that once 
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identified by the researcher(s) themes can become objects of reflection in follow-up hermeneutic 
conversations between the researcher and interviewee (or in this case between the two researcher 
participants). Participant feedback or ‘member checking’ is a key feature of phenomenology 
(Bradbury-Jones et al., 2010). In this study member checking was integral to the analytic process 
and developed into a deep reflexive process that continued after the initial thematic analysis into 
the writing up of the research. From the emergent themes hypothetical groupings are generated 
that are then prioritised to form overarching themes that are reported thematically illustrated by 
direct quotations from the transcripts (Larkin, Watts, & Clifton, 2006; Smith & Osborn, 2009).  

One of the criteria for estimating fairness in research processes is that there is no imbalance of 
power between the participants. Aguinis et al. (1996) point out that students are more likely to be 
successful if their relationship with their supervisor is founded on expert rather than coercive 
power. We decided to undertake this study after Rohan’s successful completion of his thesis by 
which time we were “equally skilled bargainers” (Lincoln & Guba, 1986, p. 79). Although we 
brought different perspectives to our shared endeavour, we were careful to explicate our thinking 
to each other. To extend to the reader the ability to determine the credibility and trustworthiness 
of our description of our experiences we have gathered data that will be presented as a blend of 
both voices, describing different stages in the candidature and exploring the overarching themes: 
Logistics, Cognitive Apprenticeship in action, and Building Trust. It should be noted that we have 
decided that these are the most important themes but many other issues were touched on during 
our conversations.  

The Context 
In Australia it has been the tradition that doctoral awards were mainly a single cohesive written 
thesis “reporting the results of a three to four year research program. An oral defence of the thesis 
is only available at a few Australian universities” (Mullins & Kiley, 2002, p. 369). Until recently 
the submission of a thesis by publication has only been available to academic staff members of 
universities. In some Australian universities a thesis by publication can be undertaken by all doc-
toral (PhD) and Master of Philosophy (MPhil) candidates. Such theses include academic papers 
that have been published, accepted and/or prepared for publication. The exact requirements vary 
from one institution to another although globally there is a general understanding that a thesis by 
publication will include at least three journal articles in peer-refereed journals compiled for exam-
ination with a framing exegesis that “gives an account of the collection, the research that in-
formed the production of the articles, and the ‘doctoralness’ of the body of work” (Lee, 2010, pp. 
12-13). In 2013 Rohan successfully completed a PhD by publication taking two years and eight 
months (Nethsinghe, 2013a). The thesis, entitled Attaining proximal simulation in multicultural 
music education, explored multicultural musicking practices and contained seven articles; three 
were published by the time of submission, one was accepted for publication and the remainder 
has been published since that time (Nethsinghe, 2011, 2012a, 2012c, 2012d, 2013b, 2013c, 2015). 
The term ‘musicking’ was coined by Small (1998, p. 9) who argued that the word ‘music’ should 
be considered a verb as to music is “to take part, in any capacity, in a musical performance, 
whether by performing, by listening, by rehearsing or practicing, by providing material for per-
formance … or by dancing”. An earlier article was included as an appendix to provide contextual-
ising data (Nethsinghe, 2012b) as it could not be included as it had been written and published 
before the commencement of candidature. Rohan explained that, “each article was to be the cen-
tre of a chapter. The chapters were preceded and succeeded by framing papers to introduce the 
research field, contentions and underpinning philosophy”. The international examiners were re-
ceptive and intrigued by the format. The doctoral thesis was considered by one of the examiners 
to be a substantive scholarly work that provided a “smooth-sailing read of a critical and timely 
issue”. Jane has continued to supervise doctoral students with increasing numbers electing the 
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thesis by publication format. The university guidelines have now changed with their being less 
insistence on the actual publication.  

In 2010 the guidelines for a thesis by publication were comparatively vague. The thesis must re-
flect a sustained and cohesive theme, and framing papers were usually required. Whether the pa-
pers had to be published or only submitted varied across faculties and it was our understanding 
that in our faculty a minimum of four papers should be published or accepted. It was expected 
that the candidate be responsible for the initiation, key ideas, development and writing up of each 
of the included works. Overall, the material presented for examination was expected to equate 
with the traditional thesis format. Papers did not have to be rewritten but could be inserted in their 
published form. It is expected that all journals selected will be of a scholarly standard that meets 
the criteria as set out in the Australian Government Department of Industry, Innovation, Climate 
Change, Science, Research and Tertiary Education (DIICCSRTE) 2014 Higher Education Re-
search Data Collection Specifications. To get a better idea of what was expected we sought ex-
amples of theses by publication on similar topics from other universities (Latukefu, 2010; Lebler, 
2007). Jackson (2013, p. 355) commented that in Australia the “institutional guidelines in univer-
sities nationwide are inadequate for producing theses of comparable quality to conventional dis-
sertations”. We found the guidelines unhelpful. Recently the thesis by publication has been reti-
tled a PhD thesis including Published works in which students may present “a thesis comprised in 
part or in full of published or unpublished papers” (Monash Institute of Graduate Research, 
2015). Although Rohan’s doctoral studies were undertaken under the earlier framework, the cen-
trality of the supervisor/supervisee relationship that is the focus of this study has not changed.  

The Conversation 
To contextualise the data, an introduction to the authors’ prior relationship is offered. Before 
commencing the thesis by publication, we worked together for several years. Jane was in charge 
of the music methodology subjects in the Graduate Diploma of Education (Secondary) and Rohan 
joined the class in 2008. This was a very successful year and we came to know each other well, 
particularly in the end-of-year original music theatre production that is an integral component of 
the subjects. The following year Rohan undertook an Honours degree and Jane supervised his 
research project. Rohan was the first recipient of the Monash University conjoined Honours PhD 
Scholarship from the Faculty of Education. From the beginning Jane encouraged Rohan to pub-
lish his research and he published three refereed journal articles from his initial Honours study. 
This was an important precursor to the thesis by publication and is a common strategy adopted by 
many research mentors who “emphasise the importance of considering a publication plan as part 
of project design” (Green & Bowden, 2010, p. 121).  

The Decision to Undertake the Thesis by Publication 
In a mentoring relationship trust is built over time (Leck & Orser, 2013). The development of a 
trusting rapport was pivotal in the decision to undertake the thesis by publication. Ultimately su-
pervisors need to be adaptable and engender confidence in their postgraduate students (Mullins & 
Kiley, 2002). Adaptability is exemplified here by our conversation about making the decision to 
undertake the thesis by publication. We both expected that Rohan would proceed to a doctorate – 
he asked Jane if she would supervise his doctorate at their first meeting. Initially the degree was 
to be undertaken in the more usual ‘traditional’ seven or eight chapter format. As in many doctor-
al programs, students enrolled in Higher Degree Research (HDR) courses are considered to be 
probationary candidates until they have successfully completed a Confirmation of Candidature 
which involves defending their research project.  

After successful confirmation of candidature, Rohan asked if he could do the thesis by publica-
tion. Initially Jane was resistant as the following exchange demonstrates:  
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Rohan: Why did you allow me to use this format? 

Jane: Well the first time as you remember I said ‘no’. The second time I said ‘no’. 
And then the third time you came armed with about three pages of reasons why you 
should be allowed to try a doctorate by publication. Can you recall what you said? 

Rohan: Even before I started my PhD (during my Honours studies) I attended two 
seminars/workshops presented by the Faculties of Engineering, Health and Nursing 
about Thesis by Publication. At this time in the Faculty of Education HDR, students 
were not allowed to present a thesis by publication. Attending these seminars I under-
stood that this would be the most suitable approach for me, as I wanted to become an 
academic and to build a track record of publishing, presenting, and accumulating re-
search funding. Most importantly as an experienced multicultural musician, artist and 
teacher, I wanted my voice to be heard and I thought that this was the best option for 
me, to publish my work and establish myself. Fortunately in 2010, the year I com-
menced my doctoral candidature, the Faculty of Education introduced Thesis by pub-
lication for HDR students. My candidature was confirmed after eight months. It took 
me those first eight months and three attempts to convince you that Thesis by Publica-
tions was the best way for me.  

Jane added that she had a further reason for agreeing:  

I knew that you wanted to become an academic, and having a track record of publica-
tion is a very valuable thing. The second thing was that you were going to be writing 
and publishing from the research as you went along, whether or not you did the clas-
sic version of the thesis. So I finally thought that it seemed a little unreasonable to 
suggest that you then write the same set of data twice in both thesis writing style and 
journal writing style. 

Having made the decision there were a two logistical concerns that had to be dealt with immedi-
ately. These were the preparation and submission of articles for publication and having a fallback 
position in mind if the articles were not accepted or the review process took too long to be ac-
commodated within the time frame of a doctorate.  

Logistics: Timing, Failsafe, and Examination 
The drive to submit articles and the potential time that journals’ review processes can take means 
that the conventional order of planning, theorising, reading the literature, and then beginning data 
collection is altered. From our experience, few journals in our field will accept an article that does 
not contain original data from a novice writer. Knight and Steinbach (2008) noted that manu-
scripts that deal with theoretical thinking are less likely to be published. However Rohan did 
submit an article that explored theoretical concepts which was published. We did not make the 
decision to complete the thesis by publication until after confirmation. With hindsight it might 
have been easier to make this decision earlier. Jane explained, “I now think the earlier the deci-
sion is made the better. We still had enough time for you to prepare the journal articles and sub-
mit them to journals and for us to then settle in to the waiting for reviews to come back which can 
be very lengthy. That is part of the risk in doing a thesis by publication”. If a paper received a 
positive review, we still needed to make changes to the text and prepare the response to the re-
viewers which added to the overall time from submission to publication (Robins & Kanowski, 
2008). Jane was effectively working as a ‘publication broker’ who modelled the explication and 
mediation of the reviewers’ comments (Kamler, 2010). While waiting for journal responses, Ro-
han used this time for further theorising, reading and planning. He described that during this time 
he “conducted literature reviews, library research, and organised the next stages of my research 
project because as a phenomenologist I am aware that we must remain open to the unexpected 
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finding which proved to be the case”. As well, Rohan attended conferences and presented his 
findings to experts in his field to refine his writing and enrich his research.  

We discussed a range of strategies involved in submitting journal articles as the following ex-
change demonstrates: 

Rohan: I still remember you wanted me to submit my first articles to top ranked jour-
nals. 

Jane: I use the same strategies with you that I use with my own publications – I sub-
mit to the highest quality appropriate journal possible. They may reject it, which is 
OK, particularly if they do so with useful critique so I can modify the paper and en-
hance my writing. The paper can then be sent to another journal.  

Rohan: One of the two papers that I first wrote and submitted to a top ranked journal 
got rejected. 

Jane: Yes, one article got in with revision and the other one was rejected but you re-
ceived good feedback. Both articles were modified. The rejected one was revised con-
siderably and then sent to a different journal where it was accepted.  

Klinger, Scanlon, & Pressley (2005, p. 16) agree that, “[e]ven if your manuscript is not accepted, 
one reason to favour the best journals is that they tend to provide feedback of the highest quality, 
which can be quite helpful”. We also discussed the submission and review process at length so 
that when an article was criticised or rejected, Rohan understood that this could be a very positive 
experience and ultimately improve the quality of his work. Lee (2010, p. 18) offers a list of essen-
tial planning elements relating to the production of articles that included “researching and select-
ing journals to target; … responding to reviewers, [and] resubmitting the article for publication”. 
For us, it was paramount that we design a research project that as “amenable to progressive publi-
cation as discrete articles” (Robins & Kanowski, 2008, p. 20). 

As all researchers are aware, some journals can take a very long time to review articles (Knight & 
Steinbach, 2008). Consequently we were selective about where we sent articles, using those that 
Jane knew to be timelier in responding. She explained that, “I have had some articles where you 
wait well over a year for reviewers’ comments and that is just untenable within a thesis by publi-
cation”. We decided that it was worth writing to the editor prior to submission. Rohan adopted 
this as his usual practice. He would send abstracts to journals and enquire if his article was suita-
ble for the targeted journal and ask how long it might take to complete the publication process if 
accepted. Fairly often Rohan received a sympathetic response where an editor offered to be expe-
ditious which was appreciated. 

From the outset, we were very aware that it might not be possible to have enough articles accept-
ed or published within the time frame. For this reason we discussed having a fallback plan 
whereby we could convert the research into a more conventional format. We were aware of the 
element of risk at all times:  

Jane: One of the major problems with thesis by publication is what do you do if the 
journal articles are not forthcoming? It is a gamble where you think to yourself “is it 
worth the effort and the time to write these journal articles, send them off then to wait 
for three months” which is usually the minimum time to get a reviewer’s response and 
then depending on what you have to do to improve your article, respond to that.  

Rohan: Yes, you have to have a backup plan if things go wrong. 

Jane: Absolutely. I always discuss an alternative plan with all the people I supervise.  
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For Rohan’s thesis, the failsafe was to convert the articles into a chaptered thesis format, which 
would have worked just as well.  

The final logistical issue that we discussed as unique to a thesis by publication concerned the se-
lection of examiners, which can be a complex undertaking (Francis, Mills, Chapman, & Birks, 
2009). Jane discusses possible examiners with all candidates before she contacts examiners to see 
if they are available and interested. Normally she seeks someone who is expert, conscientious, 
fair, and not driven by a sense of his or her own self-importance. Examiners of conventional the-
ses believe that they are responsible for making an independent judgment about the work (Mul-
lins & Kiley, 2002). We were worried that some examiners might be concerned that, as Rohan’s 
papers had already been reviewed and published internationally, there was less room for their 
personal judgment. In a thesis by publication, examiners focus on the quality, cohesion and rigour 
of the framing exegesis and conclusions. Submitting a doctorate by publication did not guarantee 
that examiners would be assured as the quality of the thesis (Robins & Kanowski, 2008). Exam-
iners who acknowledged the influence of publications that accompany traditional theses varied in 
how they were affected. Some saw publications as a confirmation of ability; others thought it 
could lighten the examiner’s load as the decision had already been made that the candidate’s 
work was worthy of publication in a peer reviewed journal (Mullins & Kiley, 2002). For Rohan’s 
research, prospective examiners were approached and the nature of the thesis was explained. Both 
examiners were comfortable with examining a thesis by publication.  

Cognitive Apprenticeship in Action  
With hindsight, Rohan and Jane recognise that all elements of the cognitive apprenticeship model 
were present in their ongoing exchanges and relationship. Of these modelling, scaffolding, coach-
ing, and fading seemed the most significant. Surrounding all these activities was the acclimatisa-
tion and socialisation of the apprentice into the academic world that he sought to enter, the first of 
which was the acquisition of academic English language that is considered essential (Duff, 2010, 
p. 174). As will be evident, trust was pivotal to this process. 

Modelling involves the student observing the expert as she carries out a task. By doing so, the 
apprentice can develop a conceptual model of the requisite processes. Modeling occurred in a 
number of ways during Rohan’s candidature but as he was very much concerned with article 
preparation and the acquisition of academic language, we will first describe this. In shaping and 
refining articles for publication, initially Rohan observed as Jane made changes to his first drafts. 
He preferred to observe rather than have Jane return corrected texts amended in his absence. Jane 
continually explained how she went about the process and why she made the decisions that she 
did. For example, Rohan recalled that Jane stressed that an article needed to flow and themes 
needed to be carefully sequenced so that the reader would be led through the story that he wished 
to unfold. Jane explained other strategies such as reading the paper out loud which made repeti-
tions very easy to identify (particularly for musicians). Rohan also pointed out that he learnt a lot 
when he watched Jane give papers at conferences. Initially his own presentations were modelled 
on Jane’s that used a PowerPoint presentation with a clear sequence of events, not too many 
words on each slide as they distract the audience, and usually included powerful images. Alt-
hough it is common practice in a doctorate by publication for the supervisor to be a co-author on 
some of the papers (Francis et al., 2009) we did not follow this practice. 

Scaffolding is a process in which the expert helps the apprentice accomplish a task. Again, as 
writing and publishing scholarly articles in quality, peer reviewed publications is quintessential to 
academic life, after modelling, Jane worked with Rohan to scaffold his writing. Rohan recalled 
that one of the first articles he wrote had to be almost completely re-written as the journal consid-
ered his voice too passive. He explained that,  
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As I learnt during the candidature there are many different writing styles in academia. 
To become an academic with a good publishing track record one must acquire the art 
of writing for academic publications. Different journals have different styles depend-
ing on the discipline area, journal style, and the country of publishing. In my experi-
ence, compared to journals published in the UK, American journals prefer a more re-
laxed approach allowing the use of first person in case studies and preferring simple 
grammar that avoids passive voice. 

We discussed the preparation of a ‘master’ article that could be modified to match different jour-
nal styles until a successful publication had been attained. Some of these variations were initially 
hard for Rohan to comprehend, for example one important journal in music education research 
prefers author family names in the references to be in capital letters for no discernable reason. 
More than cosmetic changes Rohan also recognised that  

there are different journals dedicated to different methodological approaches. When 
you submit articles for these journals it is vital to use their preferred methodological 
approaches and use appropriate academic language accordingly.  

Rohan explained that his doctorate allowed him to purposely use different methodologies for dif-
ferent papers to broaden his research skills and explained that, “I employed historical research, 
library research, autoethnography, case study, online survey and phenomenology including IPA. I 
could learn different research methodologies that I see as another important advantage of under-
taking a thesis by publication.” Ultimately Rohan has become skilled at recognising different 
styles, using a range of methodological approaches and is able to analyse what is required and 
prepare articles accordingly. Occasionally he returns to Jane for advice but this is becoming in-
creasingly less common as he has acquired mastery of the domain. Rohan added that he recog-
nised that it was additionally challenging for someone who comes from a multilingual back-
ground to write in academic English. Jane responded that he had done particularly well in master-
ing the genre. Duff (2010) noted that students from all backgrounds might have problems with 
academic discourse regardless of whether their first language is the language of the institution. 
Pang (1999) noted that it was only through practice and learning by doing that it was possible to 
acquire skills in reading, writing, listening and speaking English.  

Coaching was a continual process during Rohan’s candidature. As Jane monitored and managed 
his progress there were times when she modeled, other times when she offered encouragement 
and advice, occasionally suggesting new tasks and strategies, and always helping him develop his 
self-confidence in this new milieu. Jane told Rohan that:  

Your articles evolved. As we understood a Thesis by Publications has to be divisible 
into sections that can turn into something the right sized for a journal article, remem-
bering that most journals want five to seven thousand words not the normal ten thou-
sand words you can get in a chapter. You really have to be able to compress and to fo-
cus in on the one issue. For example the online survey that you did provided consider-
able data that was perfectly adequate for a journal article. And then from that you had 
the unexpected finding that then gave rise to an additional case study which again was 
about the right size for another journal article. 

Rohan described additional strategies that “we used for example I only wrote abstracts for confer-
ences (before preparing a full paper) and I became quite good at writing abstracts to try my ide-
as”. Jane described the writing of abstracts as “an art in itself” and agreed that presenting at a 
conference was a good way to try things out. Presenting in national and international forums was 
another opportunity for Rohan to review his work and formed another stepping-stone to publica-
tion. Jane added that Rohan’s progressive development of his writing style was very evident 
across his candidature as she could see his academic writing style developing. Demonstrably, Ro-
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han became increasingly able to articulate his knowledge, understanding and skill and to reflect 
on how he has developed these abilities. By the end of his candidature, Rohan asserted that, “my 
writing has been improved a lot when I compare my initial work”. As Wadee et al. (2010) point 
out:  

Coaching is about discovering and walking different paths. It is a process, formally set 
up to help student researchers clarify their life purpose, values and goals, and to help 
them attain these goals in a creative and conscious way. Coaching is not about diag-
nosis or pathology. Coaching assumes the student researcher to be capable and crea-
tive (p. 51). 

This statement very much described how we understood this aspect of supervision that resonates 
with the assertion by Kamler (2008, p. 284) that doctoral publication relies on “skilled support 
from knowledgeable supervisors and others who understand academic writing”.  

Another telling example of coaching was when Jane encouraged Rohan to write an autoethnogra-
phy to introduce his research. Writing an autoethnography can be a difficult and soul-searching 
exercise. Jane suggested that Rohan prepare his story about being “Mr multi-everything” in that 
he embodied his research topic, as he is multicultural, multi-musical, multilingual, multi-faith, 
and multi-ethnic person. Rohan was born in Sri Lanka with a Sinhalese, Dutch, English and Por-
tuguese cultural and linguistic heritage. He later undertook musical studies in the former USSR 
before eventually migrating to Australia. He speaks several languages, performs in different mu-
sical genres and comes from a rich multi-faith background (Nethsinghe, 2012). Despite all this 
variety Rohan found writing about himself very difficult and he continually refers to that article 
as “the longest one I wrote and the hardest one I wrote”. Jane kept encouraging or ignoring (when 
she was overseas) the emails from Rohan saying he could not write his autoethnography. In reali-
ty, he could not work out how to start the paper because it felt like boasting to him. Rohan knew 
that Jane had confidence in his ability to complete this task. Ultimately he was running out of 
time, so with quite some inner struggle, he did manage to complete his autoethnography which 
was published internationally (Nethsinghe, 2012) much to his and Jane’s satisfaction. Although 
research has identified that doctoral writing and publications can be a site of anxiety and struggle 
(Kamler, 2008), Rohan found that this was only the case for this one particular article.  

As stated, Fading involves the slow but intentional removal of support, counterbalanced by the 
candidate’s assumption of increasing responsibility. This was evident in the introduction and de-
velopment of Rohan’s skills as a conference presenter. Initially Rohan watched Jane give papers 
at a number of conferences as a form of Modelling. Subsequently we gave joint papers, taking 
turns to talk to the PowerPoint presentation slides we had co-constructed. Next Rohan gave his 
own papers with Jane in the audience as a surety and finally Jane did not need to attend even 
though she preferred to do so. The thesis by publication format encouraged the presentation of 
various sections of the research at conferences. Rohan considered such presentations as an ad-
vantage because it gave him the “opportunity to present my work to experts and academics in my 
field at national and international conferences and use the feedback received to develop ideas, 
improve research papers and plan the next stages”. As Rohan’s candidature progressed, so did his 
independence. He described using an immersion approach to acclimatize himself to the complex 
concepts and processes of academic research. Rohan did everything that an academic might do – 
he wrote papers, gave presentations, marked academic work, lectured, applied for research fund-
ing, and presented symposia. Wadee et al. (2010, p. 48) advise that “[a]fter some time emerging 
experts need to find their own voice, make their own decisions, be prepared to take risks, extend 
the conventions and eventually outgrow their supervisors”. 
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Building Trust 
Underpinning all these processes of modeling, scaffolding, coaching, and fading was trust. This 
had been established almost from the first moment that Jane and Rohan met. There was a mutual 
but unspoken understanding of trust and benefice. On the part of both there was the desire to do 
good, to be responsible and be reliable. We are not sure how we understood this from the outset. 
It was never articulated in these terms. It may have grown in that first year of teacher education. 
Jane remembers relying on Rohan in the musical theatre production and Rohan remembers Jane’s 
calm, assurance and sometimes brave belief that “all would be well”. She repeated this mantra to 
the cast, musicians and crew throughout the rehearsal process. Later Rohan stated that he doubted 
that the performance would be a success but he was proved wrong as Jane’s faith was rewarded.  

With hindsight Jane asked Rohan, “Why did you think of convincing me to supervise your thesis 
by publication?” Rohan replied that with his prior success:  

completing a small scale piece of research for my Honours degree and publishing a 
number of journal articles from it, I was confident that you will be the best mentor to 
help me with this approach and I felt that as a supervisor you also had reliance in my 
abilities, such as my work ethic. I think that we had a good mutual understanding of 
each other’s capabilities when we made the decision.  

A strong work ethic and a persevering attitude are essential in a successful candidature, particu-
larly when there is a comparatively tight timeframe as in a thesis by publication. Rohan asked 
Jane to explain what she thought was necessary. She replied:  

I think you need a student who is conscientious, diligent and prepared to put in the 
hard work. With you I had a great deal of faith in your ability to get things done. 
Therefore I thought that this was a reasonable possibility. If you were a student that I 
had to chase for work, and the work did not shown a lot of effort then I would be hesi-
tant to go for thesis by publication because it will just not get done in time. 

Rohan noted that some of Jane’s work ethic also contributed, as she was “keen to read everything 
that I wrote and always gave me constructive and detailed feedback”. Jane notes that overtime the 
nature of this feedback changed as Rohan’s writing abilities developed. Now Rohan is an inde-
pendent academic and researcher but he and Jane continue to write together, undertake research 
together, present papers together and Jane continues to be his mentor in his new role as an aca-
demic in a university. 

For Rohan this is a lifelong relationship and Wadee et al. (2010) concur that mentoring “has huge 
potential to become a lifelong relationship” (p. 33). In some ways, Jane is envious of Rohan be-
cause when she first began teaching in a university there was little support and no mentoring. Ac-
cording to Wadee et al. (2010):  

Everybody needs a mentor! This may not be applicable all of the time, 
but throughout life, and particularly in academic life, a mentor of some 
sort is necessary. Most, if not all, individuals have had role models but 
not all have had the privilege of a personal mentor who guided them 
through some maze, difficulty or challenge at some time (p. 34). 

To a certain extent, Jane is trying to provide Rohan with what she would have liked herself. Jane 
explained that as a supervisor she enacts a Pedagogy of Commitment and Responsibility that 
draws on social justice theory in which teachers recognize the importance of relationships be-
tween individuals (Martusewicz & Edmundson, 2004). In an ethically responsible pedagogy there 
is respect and engagement between different cultures, understandings, and languages that deepens 
and enriches the doctoral journey. Rohan added that the commitment works both ways, “as a stu-
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dent it is also highly important to commit to the learning process especially when undertaking a 
thesis by publications”. He found that the list of elements of commitment provided by Wadee et 
al. (2010) exactly matched the processes he followed during his candidature. These begin with a 
commitment to the mentoring relationship that involves, initially time – specifically maintaining a 
schedule, meeting regularly, allocating time and space for focused reflection, and completing 
tasks when needed (or sometimes earlier). Further the mentoring relationship requires an open-
ness to constructive criticism, the development of ideas and often-repeated review of writing, 
having clear goals in mind and finding a way to achieve them. There are many further factors 
such as “raising issues of concern (academic and non-academic) in a timely fashion” and being 
“unafraid to ask for assistance” (Wadee et al., 2010, p. 43).  

Discussion and Conclusion 
Rohan and Jane have found researching together in writing this article enjoyable and fascinating. 
This has given us the opportunity to reflect and understand just what it was that we were doing 
often intuitively. Reflecting on our shared experience informs and enriches our approaches to the 
supervision of other students. Rohan is now an established academic beginning to supervise his 
own students. Much of what he has experienced now gives him a model for his own work. We 
continue to talk about what is important in a supervisory relationship. Grant et al. (2014, p. 57) 
agree that, “the most important ingredient in successful postgraduate supervision was … building 
an effective professional relationship” that includes strategies in which masters assist apprentices 
to become masters themselves through “modeling, scaffolding, fading and coaching” (Collins et 
al., 1991, p. 2). In our experience, the model of cognitive apprenticeship offers a useful structure 
to explore teaching and learning in higher degree research. Interestingly Rohan believes that scaf-
folding is the most important of these strategies as it involves both modeling and coaching. Jane 
believes that fading is the most important as it involves observing her students becoming inde-
pendent confident academics who change from being students to colleagues. Maher, Gilmore, 
Feldon, & Davis (2013) argue that the efficacy of cognitive apprenticeship relies on both supervi-
sor and supervisee making a commitment to making this work. We both feel that there was a clear 
and ongoing intention to facilitate this particular doctoral journey.  

The logistical hurdles encountered throughout the candidature were surmounted but at all times 
we were very aware of the inbuilt risks in a thesis by publication. Lee (2012, p.13) confirms the 
“risky yet productive experience of undertaking a PhD by publication”. If asked to give advice to 
candidates considering thesis by publication, we assert the need to decide early, be strategic in 
journal selection, always have a back-up plan, keep the overall frame of the topic and the meth-
odology in mind, and work hard. Most importantly we remained cognizant of the risks. For this 
reason we maintained one (if not several) back-up plans. The importance of planning cannot be 
overstated (Francis et al., 2009). This was a frequent topic of conversation and occasionally we 
would make changes to both the research and the publishing schedule to allow for the unexpected 
findings that occurred. We found that flexibility, patience and at times a sense of humour were 
key strategies in dealing with all the logistical issues we encountered. With hindsight we agree 
that essential to the successful doctorate by publication was an open-minded flexible approach 
that occasionally required steady nerves. This was most evident waiting for decisions from editors 
about articles – should we contact the editor or should we be patient? If we are too bothersome, 
we might be rejected prematurely or put to the end of the queue. As we needed more than one 
article for the thesis, we might simultaneously be at different stages of researching, writing, sub-
mitting, and revising different papers. Rohan encapsulated this when he described this process as 
“a juggling act”. Andreotti (2011) refers to this ‘dissensus’ as giving supervisors the opportunity 
to “to support learners in the development of their ability to hold paradoxes and not be over-
whelmed by complexity, ambiguity, conflict, uncertainty, and difference” (p. 395). Underpinning 
all this was the trust in our relationship.  
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There is remains a lack of commonality in higher education about the nature of the PhD by pub-
lished work (Bradley, 2009, p. 331). With the increasing prevalence of doctorates by publication 
by student candidates and the need to disseminate their research (Kamler, 2008), exploring one 
successful relationship can offer insights for other supervisors and candidates. Lee (2010, p.13) 
argues that, “a close examination of one doctoral graduate’s experience is a useful way to make 
visible and articulate some of the often conflicting positions taken within the field of doctoral ed-
ucation”. We hope that our paper might inform stakeholders and impact on the learning experi-
ence of PhD candidates, committees, and supervisors as they work toward publishing theses. As 
is evident there are many aspects to the supervisory relationship. Duff (2010) identifies these as a 
“social, cognitive, and rhetorical process and an accomplishment, a form of enculturation, social 
practice, positioning, representation, and stance-taking” (p. 170). Reflective, insightful and pur-
poseful practice is “the bedrock of being a good supervisor [and] is one of the defining attributes 
of being a modern academic” (Grant et al. 2014, p. 57). We argue that this is also true for the 
candidate who is becoming an academic. Both supervisor and supervisee must be reflective, 
committed to the process, be prepared to take risks, be brave, trust and respect each other at all 
times. 
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Abstract 
There are relentless calls for innovation in higher education programs in response to media and 
policy-makers attention to such concerns as instructional quality, relevance to employment, costs, 
and time-to-degree. At the same time, the individual course remains the primary unit of instruc-
tion and there is little evidence of faculty development strategies to assist with changing core in-
structional practices. We faced that dilemma when we led an innovative doctoral program in edu-
cational leadership. Soon after beginning, we implemented a regular meeting of all faculty mem-
bers teaching and advising in the program to address upcoming events and review student pro-
gress. Our retrospective analysis indicates that these meetings evolved as a practical and sustaina-
ble framework for faculty development in support of deep change for instructional practices. Here 
we describe the challenge of faculty development for change and draw lessons learned from our 
four years of leadership centered on experiential learning and community sense-making. We hope 
that program leaders who aspire to promote faculty development in conjunction with graduate 
program implementation will find these lessons useful.  

Keywords: Faculty development, doctoral programs, reform, innovation, leadership 

Leading Change: Faculty Development through 
Structured Collaboration 

It is no easy task to change instructional practices in institutions of higher education (IHEs). Prob-
lems generally include cultures that are change averse, unnecessary processes, inefficient deci-
sion-making, contradictory accountability and reward systems, implementation strategies that are 
“unproductive or nonexistent,” and inconsistent quality in the delivery of the core activities of 
learning, research and engagement (Fullan & Scott, 2009, p. 33). At the department level, norms 
favor individualized construction of course syllabi, and there are few faculty rewards for adapting 

programs and curricula to meet external 
needs (Fullan & Scott, 2009; Hokka & 
Etelapelto, 2014). Despite some broad 
outlines of skills and strategies needed 
to lead change (Fullan & Scott, 2009; 
Hokka & Etelapelto, 2014), academic 
leadership at the program level, includ-
ing initiating, supporting and maintain-
ing changes in instruction, is an under-
studied area (Scott, Coates, & Anderson, 
2008). Reports on new and exemplary 
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practices abound but there is little guidance on how to engage all faculty members in changing 
their teaching practices over sustained periods. 

We can draw some lessons from the extensive literature on the implementation of change in K-12 
settings. This scholarship demonstrates that innovation is surprisingly complex. To enable suc-
cess, change agents must address the behaviors, assumptions and beliefs of teachers in classrooms 
who are expected to change their practices. Teachers bring mental models (that is, internal repre-
sentations of the concepts built from prior experience and knowledge) of teaching and learning to 
interpret and make sense of their teaching. These mental models filter perceptions and subsequent 
classroom actions (Elmore, 1996). When reformers try to implement their theory-based programs 
in K-12 classrooms, teachers implement the reform based on their previously developed mental 
models or theories-in-use, which are likely to be different than those of the reform developers 
(Coburn, 2003; Elmore, 1996; Hall & Hord, 2014; McLaughlin & Mitra, 2001). Reformers must 
recognize that deep change involving a substantive shift in teaching practices is not successful 
unless teachers understand how to live the theory behind the proposed change - the “first princi-
ples” - so that when they adapt the strategies to local micro-contexts they do so with fidelity to 
the theory (McLaughlin & Mitra, 2001).  

This article describes the early years of implementation of an innovative doctoral program that 
required significant changes in how faculty members taught and advised doctoral students. Dur-
ing the implementation, we realized that a meeting structure that we adopted primarily for com-
munication became a vehicle for faculty development and support. To explain this outcome, we 
first address the literature on change, and then we describe how these meetings worked including 
a) our innovation implementation challenge, b) our actions, and c) results of our implementation 
efforts. Finally, we share our conclusions and implications. 

Changing Instructional Practices in Higher Education 
As noted above, teachers use their prior conceptions of teaching and learning to interpret and 
make sense of their teaching (Elmore, 1996). Often, they are unaware that the theories-in-use are 
not compatible with their espoused theories of teaching and learning (Argyris, 1980). This means, 
for example, that faculty members may be aware of and endorse social-cultural theories of learn-
ing and situated cognition, but unaware that their practices are not aligned with these theories. 
The challenge of faculty development is that of implementing new teaching practices and simul-
taneously engaging faculty in a re-examination of the assumptions, beliefs and traditions that 
have shaped their instructional and advising practices. 

Two aspects of faculty learning appear to be critical: experiences and subsequent sense-making in 
community. To learn new ways of teaching, faculty members must act and reflect on their experi-
ences. Rather than viewing learning as something transmitted through discourse alone, Kolb 
(1984) writes:  

Experiential learning theory… proceeds from a different set of assumptions. Ideas are not 
fixed and immutable elements of thought but are formed and re-formed through experi-
ence… learning is described as a process whereby concepts are derived from and continu-
ously modified by experience (p. 26). 

Fullan and Scott (2009) say: “well-analyzed new experience precedes insight; behavioral change 
feeds into change in belief” (p. 52). Or more prosaically: “It’s easier to act your way into a new 
way of thinking than think your way into a new way of acting” (Pascale, Sterrin, & Sternin, 2010, 
p. 38). Creating conditions for faculty to act in new ways is a primary task of leadership. 

Making meaning of the experience is a critical aspect of learning. All learning is socially and cul-
turally mediated (Vygotsky, 1978; Wenger, 1998; Wenger, McDermott, & Snyder, 2002). Within 
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organizations, individuals engaged in similar tasks develop informal communities to tell stories 
that make sense of their work and assist each other with craft knowledge to solve problems that 
require application of knowledge and judgment (Brown & Duguid, 1991; Wenger, 1998).  

Workplace learning is best understood, then, in terms of the communities being formed or 
joined and personal identities being changed. The central issue in learning is becoming a 
practitioner, not learning about practice. This approach draws attention away from abstract 
knowledge and cranial processes and situates it in the practices and communities in which 
knowledge takes on significance (Brown & Duguid, 1991, p. 48).  

Faculty members’ beliefs about teaching and learning are socially constructed from their local 
workplaces (the particular academic programs, departments and universities of which they are a 
part), as well as the workplaces of their particular disciplines - the research communities that hold 
particular norms about scholarly productivity, research methods and so forth. Their individual 
conceptions are built through interactions with others around the socially mediated cultural prac-
tices of their work. Thus the concepts of “doctoral study,” “dissertation” or “rigor” are individual-
ly held, yet socially constructed. As Olson and Clark (2009), relying on Wenger (1998), put it: 

… people construct and develop their identities and transform their thinking through their 
active participation and engagement with others in cultural-historical practices that are sit-
uated in social communities. Thus members of a community of practice interact, share and 
participate in the creation and re-creation of the practice and, through that engagement, de-
velop, reify, and transform their identities (p. 217). 

Learning, then, is both organizational and individual (Datnow, 2002; Hall & Hord, 2014). 

Our Innovation and Implementation Challenge 
For four years, as faculty members in the Mary Lou Fulton Teachers College at Arizona State 
University, one or both of us served as academic program leaders for the doctorate of education 
(EdD) program. The program was the first approved to be delivered at the West campus of the 
University, and there was intense interest from the campus and university administrators in ensur-
ing the program would be innovative and successful. A year of traditional planning processes had 
resulted in an approved curriculum and courses developed by individual faculty and approved 
through the curriculum process. The first cohort had been admitted but midway through the first 
semester, a number of these students met with the Dean and reported finding a lack of the innova-
tion the program had promised. At that point, the Dean called on us to take over the leadership 
although we had not worked together previously. Our paramount considerations were: (a) what 
was the substance of the innovation that should be in place? (b) how could we engage faculty to 
enact innovation within a short time frame? We believe these challenges apply to many attempts 
to innovate and will resonate with program leaders who face similar challenges for quick action 
to implement deep change.  

The doctoral students had been recruited for a program that would meet their needs as working 
professionals with both rigor and innovation. This commitment was aligned with our institution’s 
stated principles describing “A New American University” including: (a) a focus on leveraging 
place (using and contributing to local knowledge); (b) transforming society; (c) conducting use-
inspired research; (d) enabling student success; and (e) being socially embedded with partners in 
our local community (Arizona State University, n.d.). Similarly, Sullivan and Rosin (2008) have 
called for universities to prepare doctoral students for “lives of significance and responsibility” 
and to assist students to “develop a life of the mind for practice” (p. xv). Critical analysis is not 
enough – practical reasoning leading to strategic action is needed. As Sullivan and Rosin (2008) 
put it:  
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… a life of the mind for practice means the cultivation of reflection and criticism, such as 
advocates of critical thinking promote, but not for the sake of reflecting and criticizing 
alone. Rather, the point of such cultivation is that students must learn to deliberate about 
their possibilities for a life well-lived, including their responsibility to contribute to the life 
of their times. . . for practical reason the focus is on thinking that is oriented toward deci-
sion and action (p. xvi).  

We benefitted from participating in the Carnegie Project for the Education Doctorate (CPED), 
initiated by Lee Shulman, to reinterpret and reinvigorate the education doctorate as a professional 
degree. Our colleagues at other institutions shared our aims and leadership challenges (DeLisi, 
2013; Gallagher, 2013; Welch, 2013).  

We envisioned a professional doctoral program that would have practitioners initiate and sustain 
locally led, evidence-informed change, and to sustain this practice after graduation. Our students, 
with few exceptions, were professional teachers or administrators in K-12 or Higher Education 
institutions, or working in organizations with an educational component. We sought to take ad-
vantage of the students’ workplaces as “laboratories of practice” where students could implement 
and investigate new practices. At the same time, we had to work within the parameters of the ap-
proved course list and program requirements. Our key innovations to be implemented were: 

1. We planned to engage students in cycles of action research in their workplaces, beginning 
with their first year of study and culminating with the final cycle reported in the disserta-
tion. The aim was not to create new knowledge but to get into the game themselves, mak-
ing change, studying it, and always improving, in preparation for a career of implement-
ing and evaluating local change. This contrasted with our faculty’s lived experiences of 
researchers being distanced from, rather than immersed in, the objects of their study. 

2. We would embed these cycles in the required coursework each semester, which we re-
configured from two stand-alone three-credit courses to one six-credit team-taught 
course. Students began acting before they felt ready (and before they completed all 
courses in research methodology). We relied on social-constructivist and experiential 
learning. Thus, students would not be expected to learn how to do research in lecture 
classes, followed years later by application in their dissertation studies. Rather, our plan 
was to engage first semester doctoral students in clumsy initial pilot studies from which 
they would discover the shortcomings of methods and become seekers of information and 
tools to help them do better in the next cycle. These cycles were intended to scaffold their 
learning so that students could approach the dissertation with confidence rather than as a 
“sink or swim” test of their abilities. 

3. We would group four to six students together with two faculty members who would work 
with them for the final two years of their three-year program. Collectively these groups 
would support all members in proposal development and completion of individual disser-
tations. These Leader-Scholar Communities (LSC’s) were supportive environments for 
learning, group advising, problem-solving and mutual support (Olson & Clark, 2009). 

Most of our faculty members earned their doctoral degrees in traditional PhD programs that pre-
pared them for a professional life as research-oriented faculty. These experiences shaped their 
mental models of doctoral work, including such concepts as: 

• Dissertations should contribute new knowledge in a narrowly specialized field.  

• Students should be thoroughly knowledgeable about research methodology prior to en-
gaging in their own study.  
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• The faculty advisor’s expertise and interest is the primary criterion for assignment of ad-
visees.  

• Candidates demonstrate independence as researchers by conducting the study and writing 
the dissertation, with occasional feedback from the dissertation advisor.   

Our faculty members’ personal experiences with these models of doctoral student expectations 
did not prepare them to engage with doctoral study that differed in fundamental ways. Our chang-
es asked faculty to abandon the traditional concept of the lone professor teaching a course and 
advising doctoral dissertations as he or she chooses and to disrupt the traditional independence of 
teaching with team planning and implementation. Moreover, doctoral students were full-time 
working professional educators. Their particular problems-of-practice would drive their research, 
rather than the research agenda of the professors. Faculty members’ research, drawing on their 
deep and specialized expertise, focused on creating knowledge that could be generalized across 
contexts and published in academic journals. They were observers rather than direct ongoing par-
ticipants in schools. In contrast, the students were immersed in the daily workplace demands of 
K-12, community college, or four-year college institutions and were recognized as leaders within 
these contexts. As a result, their knowledge of their local organizational context was broad and 
deep, and they understood practical aspects of educational work through these workplace experi-
ences. Moreover, rather than depart after the study concluded, as researchers do, the students 
would continue to practice in the same professional context, whether the innovation succeeded or 
failed. Academic publishing was of interest to some, but not all students and was not a require-
ment of their leadership positions.  

Both researcher and practicing professional are critical education roles, but their interests are not 
aligned in the same way as it is between a traditional PhD student and advisor. The educational 
doctorate prepares professional educators to continue their practice as leaders (formal or infor-
mal) in educational organizations, deepening and enriching their practice with tools for under-
standing innovation, change, and action research. Just as medical doctors earn the MD to prepare 
for clinical practice rather than for a career in laboratory research, the educational doctorate pre-
pares those who engage in the work of education itself and study their own practices in order to 
improve, rather than traditional scholarly research on education that seeks context-free general-
izable findings. In sum, the students were seeking to learn from the professors, but they did not 
seek to become their academic descendants. 

Implementation of Changes 
As we began leading the program, we faced immediate and longer term challenges. Immediately, 
we had to arrange for the teaching of the spring semester courses. We also had to plan for re-
cruitment and admission of the second cohort of students, to staff courses for the summer and 
ensuing academic year, and find faculty who could implement the LSCs for the first cohort that 
were scheduled to begin in nine months. No new faculty positions were planned.  

The required spring semester courses were combined into one six-hour block, with one of us 
(Clark) taking a lead role. We recruited four faculty members to serve as co-teachers and advisors 
to the students in their first round of action research. This was our first action that required reflec-
tion and continuous adaptation – the lived experience of mentored co-teaching. This group of 
faculty met each week to plan for their teaching. During the summer, we found faculty willing to 
serve as committee chairs (leading an LSC and serving as the dissertation advisor) for five stu-
dents each, beginning in the fall of the second year. With the dean’s approval, this role constitut-
ed the workload equivalent of a three-credit class. In selecting these faculty members, we were 
mindful of Collins’ (2001) finding about the importance of “getting the right people on the bus” 
and were supported in these decisions by the dean. 
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Once participating faculty were identified, we began holding meetings of all faculty members 
who were either teaching courses or serving as LSC members. We termed this group the Doctoral 
Steering Committee (DSC) and it met every three to four weeks. Membership consisted of those 
teaching the core courses (six faculty members teaching three six-credit courses in two-person 
teams), and all faculty members leading the Leader-Scholar Communities (up to 16 different fac-
ulty members at any given time, some of whom were also course instructors). The original group 
of faculty was comprised of ten tenured or tenure-track faculty, four men and six women. In sub-
sequent years, the group grew to sixteen faculty members, including up to three clinical (fixed-
term) faculty members. All held terminal degrees. Over the years that we led the program, ap-
proximately 30 different faculty members participated. 

The stated agenda for meetings was usually organized under two headings: first, a check-in time 
when members reported on students’ current work and progress, including identification of any 
student that seemed to be struggling. The second agenda heading was operational items, e.g., 
what the requirements of the dissertation proposal would be, how the comprehensive examination 
would be handled, the format for public display of research, and so forth.  

We had looming deadlines that forced action (what will the dissertation proposal look like?). This 
meant that we planned in real-time. As leaders, we generally prepared a proposed course of action 
or draft documents as the basis for discussion and action. During committee meetings, faculty 
members reviewed upcoming deadlines and current practices and made adjustments as necessary 
to achieve program goals. Having all faculty members present alerted us to possible problems, 
conflicts and uncertainties that could be addressed as planning occurred. Only after faculty had 
experienced the major innovations (team-teaching, cycles of research, mixed methods) did we 
conduct reviews with the expectation of change. Most often, we found that through acting, the 
faculty became supporters – even vociferous defenders – of the innovations, even where they had 
previously expressed doubts. It is important to note that the community, as we conceived it, was 
not a governance structure of selected individuals sanctioned by the organization. It was a com-
mittee-of-the-whole. Every faculty member who taught and advised students in the program was 
included in this community of practice. This was so because it is critical that the faculty members 
in contact with students are learning and this community was, above all, a learning community. It 
was a place where these faculty members could tell stories to make sense of their work and assist 
each other to solve problems. Within organizations, individuals engaged in similar tasks develop 
informal communities to tell stories that make sense of their work and to improve practice with 
mutually shared knowledge and judgment (Brown & Duguid, 1991; Wenger, 1998).  

We also drew on outside knowledge to address areas of concern. We sponsored experts in action 
research and in mixed methods to meet with faculty and enhance their knowledge. These presen-
tations occurred after the faculty had begun to wrestle with the issues – thus presenting them with 
information after their experiences to help them expand and make sense of the learning.   

Results 
In evaluating the degree of success of the DSC meetings for faculty development, we present the 
following evidence. We gathered the evidence from published studies on the program’s impact on 
students and faculty, student performance indicators (graduation rates, dissertation awards), and a 
review of program documents.  

Student Performance and Satisfaction 
Our commitment to students was that, with dedicated effort, all would finish in three years and 
every student in cohort one completed in this time frame. For the first five doctoral cohorts (clas-
ses of 2009 through 2013) 91% of students who completed the first year graduated in three years. 
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The others were enrolled and on track to finish within 2 years of their original anticipated com-
pletion, leaving no “all but dissertation” students. (Reasons for delayed graduation included job 
changes and illness.)  

At the end of the first year, faculty reviewed the dissertations and expressed some dissatisfaction 
with a) the quality of the literature reviews, and b) the relatively weak use of conceptual frame-
works. As a result, the advisors and course instructors for Cohort 2 (then beginning their second 
year) addressed these issues by revising the dissertation guidelines. This emphasis on examining 
the evidence (dissertation proposals and completed dissertations) continued through the second 
and third rounds of dissertations until faculty expressed more satisfaction with the quality. Exter-
nal validation supported in this general judgment when the Carnegie Project for the Education 
Doctorate recognized four ASU dissertations as exemplary in a blind review process open to all 
project member institutions. In addition, eight of the student-practitioners from the first five co-
horts have co-authored articles in peer-reviewed journals and others have presented at national 
conferences, an outside indicator of quality. 

Student evaluations were collected from the first cohort of students and reported in Amrein-
Beardsley et al. (2012).  Students valued the LSC’s as being supportive of their work, felt their 
identities had changed, and expressed a need for more structure and support in research method-
ologies. Subsequent studies of graduates have affirmed their changed identities with respect to 
action research implementation (Buss, Zambo, Zambo, & Williams, 2014; Zambo, Buss, & 
Zambo, 2013) and technology use (Ewbank, Foulger, & Wetzel, 2012). 

Faculty Change and Satisfaction  
Faculty members’ changes were reported by Buss, Zambo, Painter, & Moore (2013). The changes 
included expanded views of research and changed views of teaching as a participatory, collabora-
tive and student-centered activity. Faculty attributed the changes to the team-teaching, the Lead-
er-Scholar Communities that fostered relationships with and between the students, and they espe-
cially noted the importance of the DSC meetings where they wrestled with the “messiness” of the 
work and mutually supported each other in staying focused on program purposes. Faculty also 
noted the program leadership in these meetings (we comment on this below) and the Dean’s sup-
port.  

Not unexpectedly, not all faculty members responded positively. Of the approximately thirty fac-
ulty members we involved over five years, we became aware of three who did not shift beliefs or 
practices during the time of their involvements. In contrast, after several years in the program, 
one of our respected senior professors said that participating in the program 

… admitted me to a refreshingly collaborative community. The EdD faculty members 
regularly team-taught classes to enliven the exchange of ideas. We publically posted and 
revised our syllabi to increase coherence in the program’s curriculum. We jointly compared 
students’ research to inform our mentoring. The imperative during these dealings, unlike 
any I had experienced, was to respond constructively rather than posture academically. In 
sum, the intellectual activity and collaborative spirit of the EdD in Leadership and Innova-
tion granted me a welcome second wind as I was ending my career in academia (D. Moore, 
personal communication, August 24, 2014). 

This faculty member had been a participant and later a leader of the faculty group and expressed 
sentiments that we heard from others. Another professor found that leading LSCs was the high-
light of his 25 years in higher education because of the powerful impact of his students’ work on 
local schools and the professionally enriching relationships he saw forming between and among 
his students and fellow faculty members (K. Wetzel, personal communication, September 10, 
2014). 
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Discussion 
As program leaders, we, too, learned from our lived experience. Weick, Suffield and Obstfeld 
(2005, p. 419) say “we act our way into belated understanding”. We understand more about our 
leadership and the program trajectory now that we have handed it off to others. Below we share 
our retrospective understandings. 

Functions of the DSC as a Sense-making and Quality Enhancing 
Body 
The original focus of the DSC was pragmatic – making decisions about implementing the new 
program and keeping faculty informed. We see now that the DSC was the critical mechanism to 
insure the program was implemented “consistently, effectively, and sustainably” (Fullan & Scott, 
2009, p. 37). As they recommend, we involved the people who were the front-line implementers 
in this work. Monthly meetings that surfaced student concerns quickly became problem-solving 
discussions. At least once each year, we scheduled a longer meeting specifically focused on re-
viewing the syllabi and courses. Faculty research on the program provided data to inform deci-
sions (e.g., Wetzel & Ewbank, 2013) and documented faculty changes (Buss, Zambo, Painter & 
Moore, 2013; Zambo & Isai, 2013). We worked continuously towards a better alignment of 
teaching to the end goals of effective action research cycles. We also brought in experts to help us 
conceptualize and operationalize action research and mixed methods. These activities sustained 
the program and enhanced its quality. 

At the same time, the DSC meetings became places where faculty engaged in discussions about 
every aspect of the change in practice. Retrospectively, we see these communities as exemplars of 
the working-learning-innovating communities that, while solving problems of implementation, 
also serve to recreate and refine the identities of the members individually as faculty members 
and collectively as a work group (Brown & Duguid, 1991).  

Focused Leadership 
Leaders influence the meanings that are constructed by groups. Fullan (2008, p. 49) explains: 
“Leaders have to provide direction, create the conditions for effective peer interaction, and inter-
vene along the way when things are not working as well as they could.” Leaders must be prepared 
to hold firm when faculty suggestions to return to previous practices are sparked by the struggle 
to master new skills and strategies, knowing that the impulse for regression will be transient until 
the skills are mastered – “the implementation dip” (Hall & Hord, 2014). At the same time, some 
faculty suggestions for change will result from what is learned through implementation, and will 
result in improved student experiences. Leaders must discern the difference between these two 
types of faculty suggestions for change. We found that it was critical to ask for and acknowledge 
faculty thoughts about the innovative practices, and then to frame these issues within the context 
of our goals to serve practitioners with high expectations for rigor in sustainable action research. 
In this way, we could help faculty examine how the proposed change would (or would not) con-
tribute to the learning of practitioners seeking terminal degrees. Two examples illustrate our di-
lemmas. Faculty members who were (understandably) inexperienced with supervising action re-
search and challenged by students’ grappling with problems of their own domains of expertise 
would occasionally propose that we not require the student to implement innovation, but allow 
them to conduct (for example) a program evaluation in another organization. Against this, we 
stood firm, as implementing change is a crucial aspect of practice in schools, whereas conducting 
external evaluations as “consultants” is not. Our students needed to grapple with the real world 
messiness of implementing innovation. On the other hand, faculty concerns about rigor of action 
research methods and weakness of conceptual frameworks could be (and were) addressed with 
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changes to syllabi and course topics in ways that strengthened the programs’ utility and richness 
for the students and served to further the program principles and aims. Practitioners need strong 
skills in these areas and we worked to enhance them. 

Faculty writing 
Faculty generated new streams of research from their participation in the program and developed 
new collaborations. Writing has inherent sense-making qualities (Weick, Sutcliff, & Obstfeld, 
2005) and tenured and tenure-track faculty members are rewarded for publishing. Therefore, there 
is a natural alignment between faculty interest in publications as a career-enhancing  and writing 
to further a developing understanding of the content of reform and its theoretical bases. Unex-
pectedly, we found that our practitioner students were interested in co-authoring publications and 
faculty members were energized by their involvement.  

Participation 
As Wenger notes, some participants in a community of practice are peripheral – they do not nec-
essarily fully share all the ideas and commitments of the group, nor take fully participative roles. 
We noted above that we were aware of three faculty members who we would judge as peripheral 
members. Fullan (2007) cites Marris’ (1975) discussion of what it means to witness the conceptu-
al struggle of those trying to implement an innovation, when change creates cognitive dissonance 
that precedes the reorganization of schema, “No one can resolve the crisis of [conceptual] reor-
ganization for another” (p. 51). And to do so, he adds, is disrespectful of their agency.   

As noted, it is important for leaders to hold fast to innovation principles through the turmoil of 
implementation, and this may mean that some participants leave voluntarily or involuntarily 
through re-assignment. We exercised judgment, with the support of the dean, in determining 
which faculty would participate. Some faculty were simply unsuited to this endeavor, either be-
cause they had records of difficulty in acting collaboratively (to use Fullan’s (2007) term, they 
were not “prosocial”) or because they were unable to modify their existing concepts of doctoral 
work (e.g., expressing disdain for action research, insistence on creation of “new disciplinary 
knowledge,” inability to lead a LSC as a cohort). Other faculty members whom we recruited felt, 
at first, inadequate to the task and were pulled in with some reluctance on their part. They later 
became strong advocates for the innovations after seeing the effects on students and on them-
selves.  

Impermanence 
Finally, we learned to accept impermanence. Faculty members are reassigned to other duties, re-
tire or move away. New people are added who haven’t yet experienced the program’s collective 
sense-making processes. New initiatives draw administrative attention and resources. Leaders 
must recognize that a program is not a series of decisions or documents, but an organic relation-
ship (sometimes strong, sometimes weak) among faculty who are current participants. As with 
any socially-mediated practice, permanence of practice is an illusory concept. The most sustaina-
ble practice is the changed beliefs of faculty members that drive their future practices.  

Conclusion 
Our analysis indicates that the DSC evolved as a practical and sustainable framework for faculty 
development in support of deep change of instructional practices and faculty beliefs. The original 
purpose of establishing the DSC was to enable high fidelity implementation of a new doctoral 
program design. The early days of the DSC challenged us as leaders to both advocate for the new 
program design and to persuade faculty of their ability to flourish within it. Through involving 
them in program practices, before they were entirely committed, and providing a forum for dis-
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cussing their resulting reactions, we evolved into a learning community. We learned to live out 
our commitments to experiential learning and community sense-making. The program design in 
action was subjected to collective scrutiny, analysis in the light of direct experience of doctoral 
students and faculty, and willingness to make collectively designed adjustments on the fly. Facul-
ty members changed their behavior as instructors and mentors and also continuously fine-tuned 
program requirements to better achieve overall program goals for their doctoral students.  

Today, nearly one decade after the first cohort of students arrived on campus, the doctoral pro-
gram continues to thrive and evolve, now double in size. The original goal of the program, to 
equip leaders in education to study and to improve their professional practice in context, is intact. 
Some faculty members who taught and mentored the early cohorts have retired or moved on to 
other responsibilities. Others remain in leadership positions and new faculty members have joined 
the community. The essential spirit of the Doctoral Steering Committee, to transform a program 
implementation exercise into a collective experiential learning process, served as transformative 
professional development for faculty and promoted impressive levels of student success and pro-
gram reputation. We hope that program leaders who aspire to promote faculty development in 
conjunction with graduate program implementation will find these lessons useful.  

References 
Argyris, C. (1980). Inner contradictions of rigorous research. New York: Academic Press. 

Arizona State University. (n.d.). Design aspirations. Retrieved from 
http://newamericanuniversity.asu.edu/design-aspirations/   

Beardsley, A., Zambo, D., Moore, D., Buss, R., Perry, N., Painter, S., & Puckett, K. S. (2011). Graduates 
respond to an innovative educational doctorate program. Journal of Research on Leadership Education 
7 (1), 98-122. 

Brown, J. S., & Duguid, P. (1991). Organizational learning and communities-of-practice: Toward a unified 
view of working, learning, and innovation. Organization Science, 2(1), 40-57. 

Buss, R. R., Zambo, D., Painter, S. R., & Moore, D. W. (2013). Examining faculty member changes in an 
innovative educational doctorate program. Innovative Higher Education, 38, 59-74. 
http://dx.doi.org/10.1007/s10755-012-9222-3   

Buss, R. R., Zambo, R., Zambo, D., & Williams, T. R. (2014). Developing researching professionals in an 
EdD program: From learners and leaders to scholarly and influential practitioners. Higher Education, 
Skills and Work-based Learning, 4, 137-160. http://dx.doi.org/10.1108/HESWBL-11-2013-0022  

Coburn, C. (2003). Rethinking scale: Moving beyond numbers to deep and lasting change. Educational 
Researcher, 32(6), 3-12. 

Collins, J. (2001). Good to great: Why some companies make the leap and others don't. New York: 
HarperBusiness. 

Datnow, A. (2002). Can we transplant educational reform and does it last? Journal of Educational Change, 
3(3-4), 215-239. 

DeLisi, R. (2013). Reflection, reconstruction, and transformation of the EdD: A dean's perspective. 
Planning and Changing, 44(3/4), 127-139. 

Elmore, R. F. (1996). Getting to scale with good educational practice. Harvard Educational Review, 66(1), 
1-26. 

Ewbank, A. D., Foulger, T. S., & Wetzel, K. A. (2012). Novice researchers find their power: Using tech-
nology to support the development of doctoral students. International Journal of Technology in Teach-
ing and Learning, 8(2), 118-134. 

Fullan, M. (2007). The new meaning of educational change. New York: Teachers College Press. 

http://newamericanuniversity.asu.edu/design-aspirations/
http://dx.doi.org/10.1007/s10755-012-9222-3
http://dx.doi.org/10.1108/HESWBL-11-2013-0022


Painter & Clark 

197 

197 

Fullan, M. (2008). The six secrets of change. San Francisco: Jossey-Bass. 

Fullan, M., & Scott, G. (2009). Turnaround leadership for higher education. San Francisco, CA: John 
Wiley & Sons. 

Gallagher, K. S. (2013). Improving doctoral degrees in education: Focus on mission, coherence, and 
sustainability. Planning and Changing, 44(3/4), 140-148. 

Hall, G. E., & Hord, S. M. (2014). Implementing change: Patterns, principles and potholes (4th ed.). 
Boston: Pearson. 

Hokka, P., & Etelapelto, A. (2014). Seeking new persepectives on the development of teacher education: A 
study of the Finnish context. Journal of Teacher Education, 65(1), 39-52. 

Kolb, D. (1984). Experiential learning. Englewood Cliffs, NJ: Prentice-Hall. 

Marris, P. (1975). Loss and change. New York: Anchor Press/Doubleday. 

McLaughlin, M., & Mitra, D. (2001). Theory-based change and change-based theory: Going deeper, going 
broader. Journal of Educational Change, 3(1), 301-323. 

Olson, K., & Clark, C. M. (2009). A signature pedagogy in doctoral education: The leader-scholar 
community. Educational Researcher, 38(3), 216-221. 

Pascale, R., Sternin, J., & Sternin, M. (2010). The power of positive deviance: How unlikely innovators 
solve the world's toughest problems. Boston, MA: Harvard Business Review Press. 

Scott, G., Coates, H., & Anderson, M. (2008). Leadership capabilities for australian higher education. 
Retrieved from 
http://research.acer.edu.au/cgi/viewcontent.cgi?article=1001&context=higher_education  

Sullivan, W. M., & Rosin, M. S. (2008). A new agenda for higher education: Shaping a life of the mind for 
practice. San Francisco, CA: Jossey-Bass. 

Vygotsky, L. (1978). Mind in society: The development of higher psychological processes. Cambridge: 
Harvard University Press. 

Weick, K. E., Sutcliff, K. M., & Obstfeld, D. (2005). Organizing and the process of sensemaking. 
Organization Science, 16(4), 409-421. 

Welch, O. (2013). Interrogating our practice: Enacting a "yes and" CPED agenda at Duquesne University. 
Planning and Changing, 44 (3/4), 149-161. 

Wenger, E. (1998). Communities of practice: Learning, meaning, and identity. Cambridge: Cambridge 
University Press. 

Wenger, E., McDermott, R., & Snyder, W. M. (2002). Cultivating communities of practice. Boston: 
Harvard Business School Press. 

Wetzel, K., & Ewbank, A. (2013). Conceptualizing the innovation: Factors influencing doctoral candidates’ 
interventions in the action research dissertation. Educational Action Research, 21(3) 392-411. 
http://dx.doi.org/10.1080/09650792.2013.813402   

Zambo, D., Buss, R. R., & Zambo, R. (2015). Uncovering the identities of students and graduates in a 
CPED-influenced EdD program. Studies in Higher Education, 40(2). 
http://dx.doi.org/10.1080/03075079.2013.823932  

Zambo, D., & Isai, S. (2012). Lessons learned by a faculty member working in an education doctorate pro-
gram with students performing action research. Educational Action Research 20(3), 471–477. 
http://dx.doi.org/10.1080/09650792.2012.697668  

  

http://research.acer.edu.au/cgi/viewcontent.cgi?article=1001&context=higher_education
http://dx.doi.org/10.1080/09650792.2013.813402
http://dx.doi.org/10.1080/03075079.2013.823932
http://dx.doi.org/10.1080/09650792.2012.697668


Leading Change 

198 

Biographies 
Suzanne Painter is an associate professor at the Mary Lou Fulton 
Teachers College at Arizona State University. Her research interests 
are in leadership development, teacher preparation, and higher educa-
tion curricula. She currently teaches courses in instructional leadership 
and school law.  

 

 

 

 

Christopher M. Clark is a researcher on teaching and teacher educa-
tion affiliated with the Center for Advanced Studies in Global Educa-
tion at the Mary Lou Fulton Teachers College, Arizona State Universi-
ty.  

 



International Journal of Doctoral Studies Volume 10, 2015 
Cite as: Griffin, K. A., & Muñiz, M. (2015).  Rethinking the structure of student recruitment and efforts to increase 
racial and ethnic diversity in doctoral education. International Journal of Doctoral Studies, 10, 199-216. Retrieved 
from http://ijds.org/Volume10/IJDSv10p199-216Griffin0749.pdf   

Editor: Victoria Wise 
Submitted: July 7, 2014; Revised: March 16, June 4, 2015; Accepted: June 17, 2015 

Rethinking the Structure of Student Recruitment 
and Efforts to Increase Racial and Ethnic Diversity 

in Doctoral Education 

Kimberly A. Griffin 
University of Maryland, College 

Park, MD, United States  

kgriff29@umd.edu 

Marcela Muñiz 
Harvard University, Cambridge, 

MA, United States 

marcela.muniz@gmail.com 

Abstract 
While researchers, institutional leaders, and policymakers have made significant progress towards 
increasing undergraduate student diversity in the United States, diversity in graduate education 
has been less often studied and a more challenging goal on which to make progress.  This qualita-
tive study explores the roles and work of graduate diversity officers (GDOs) in student recruit-
ment activities with a focus on how race and issues of diversity manifest and influence this pro-
cess.  Interviews with fourteen GDOs at 11 different research universities in the United States 
highlight the phases in the graduate recruitment process, the manner in which diversity is consid-
ered at each stage, and GDOs’ perceptions of their ability to shape this process.  Findings suggest 
that GDOs are important institutional agents in diversification efforts; however, faculty engage-
ment and broad institutional commitment are required to increase diversity in graduate education 
due to GDOs’ often limited involvement in the admissions stage of the recruitment process, 
where race becomes the most salient in decision making.     

Keywords: diversity, recruitment, administration, graduate education, United States 

Introduction 
Given demographic shifts in the United States over the past few decades, the population of stu-
dents entering higher education will be increasingly diverse.  However, multiple challenges and 
barriers have been identified which limit the translation of this diversity to graduate programs, 
and African American, Latino, and Native American students remain underrepresented in gradu-
ate education (Council of Graduate Schools and Educational Testing Service, 2010).  The lack of 
racial and ethnic diversity in graduate education in the United States has widely been identified as 
problematic (e.g., Council of Graduate Schools, 2009; Tierney, Campbell, & Sanchez, 2004); 

however, empirical work informing ef-
forts to promote change is limited.  Spe-
cifically, there is little understanding of 
the process by which African American, 
Asian American/Pacific Islander, Lati-
na/o, and Native American students are 
recruited into and encouraged to pursue 
doctoral programs generally or at specif-
ic institutions.   
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While some researchers have conducted institutional self-studies or documented their scholarly 
reflections on recruitment strategies to increase graduate diversity (e.g., Aspray & Bernat, 2000; 
Olson, 1988; Pruitt & Isaac, 1985; Tierney et al., 2004), empirically based studies addressing re-
cruitment are relatively absent from the literature.  The limited literature focusing on graduate 
student recruitment has largely focused on the factors which shape students’ enrollment deci-
sions; however, recruitment goes beyond enrollment.  Within the context of this study, recruit-
ment is understood as including efforts institutions in the United States make to encourage appli-
cation (outreach), admissions, and the ultimate decision to enroll (yield).   

This study focuses on administrators’ perceptions and engagement in the process of implementing 
various diversity recruitment strategies in graduate education.  Rather than identifying which 
strategies are more or less effective (Griffin & Muniz, 2011) or the influence of internal and ex-
ternal factors on diversity recruitment strategies (Griffin, Muniz, & Espinsoa, 2012), this study 
focuses on defining the recruitment process itself and understanding how diversity is considered 
within that process.  Better understanding of the nuances of the recruitment process, including the 
challenges and opportunities for influence, is important to promoting greater success as institu-
tions in the United States seek to increase diversity in their graduate student communities.   

While faculty have traditionally been charged with recruitment work within the United States sys-
tem of graduate education due to its decentralized nature (Gumport, 1993; Posselt, 2013), they 
may not be fully engaged in all of the dimensions of the recruitment process. Student outreach 
has little connection to traditional faculty reward structures, which emphasize scholarly produc-
tivity over student contact, teaching, or service (Tierney & Bensimon, 1996).  These factors may 
make the time intensive process associated with graduate student recruitment, particularly out-
reach, unappealing to faculty, creating a need for institutions to hire professional administrators to 
meet diversity goals. Thus, this research addresses the work done by a group of administrators 
charged with increasing diversity within the graduate student community: Graduate Diversity Of-
ficers (GDOs).  

Within the context of this study, we define GDOs as the individuals charged with improving the 
diversity of the graduate student population on their respective campuses, largely through the re-
cruitment and/or retention of those from underrepresented communities. Their titles often vary 
and graduate student diversity may not be their sole responsibility; however, individuals who 
identify as GDOs focus on the recruitment and retention of graduate students from underrepre-
sented or underserved populations as a central part of their work. The work, responsibilities, 
roles, and effectiveness of these administrators have gone unstudied; yet, as those who may be 
most directly working on initiatives to increase graduate student diversity, GDOs have a valuable 
insider’s view of the ways in which colleges and universities are challenged and successful in 
their efforts.  Further, deeper knowledge on the perspective of administrators implementing diver-
sity recruitment strategies facilitates understandings of the challenges and multiple considerations 
associated with increasing the number of underrepresented minorities in graduate education.   

The purpose of this study is both to explore the role race plays in the graduate student recruitment 
process and how GDOs perceive their influence on efforts to promote diversity.  Based on data 
collected from 14 GDOs, we develop and present a model of graduate student recruitment within 
a United States context, particularly attending to the ways in which racial diversity is considered 
and influences each stage of the process.  Participant narratives suggest race and diversity play 
prominent roles in this process, particularly manifested in the ways in which the qualifications of 
students of color are perceived, which can ultimately limit efforts to increase graduate diversity.  
GDOs aim to address these challenges, acknowledging the salience of race at various stages of 
the recruitment process, and implementing a distinctive set of strategies to overcome barriers 
within the stages in which they perceive themselves as having the greatest influence.   
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Background 

Recruitment in Graduate Education 
An exploration of how issues related to race and diversity can manifest and influence the graduate 
recruitment process requires an examination of previous literature on this topic. The majority of 
the literature on higher education recruitment in the United States focuses on undergraduate stu-
dents. Much of the extant literature on graduate student recruitment can be grouped into three 
categories, and is organized accordingly below.  The first category is composed of articles ad-
dressing institutional outreach, or efforts to encourage students to apply to graduate school gener-
ally or a specific institution.  The second category focuses on admissions policies and practices.  
The third category addresses yield activities, or strategies to draw students to a specific institution 
after being admitted.   

Outreach 
There is a small number of journal articles and reports attending specifically to diversity and out-
reach at the graduate level, which are largely based on anecdotal evidence and document “best 
practices” identified by practitioners engaged in this work (e.g., Aspray & Bernat, 2000; Olson, 
1988; Tierney et al., 2004).  Institutional leaders and faculty are urged to take advantage of the 
changing demographics in American society and make extra efforts to encourage students from 
traditionally underrepresented groups to consider attending graduate school broadly, and their 
respective institutions in particular (Aspray & Bernat, 2000).  Suggested strategies include incor-
poration of innovative undergraduate curricula that highlight problem solving skills and the po-
tential for community contributions through research (Cherwitz, 2005); wide discussion of gradu-
ate education, getting a PhD, and what doctoral education is and means (Aspray & Bernat, 2000; 
Olson, 1988); summer research opportunities (Jonides, von Hippel, Lerner, & Biren Nagda, 
1992); and the formation of partnerships with minority serving institutions (MSIs) to gain access 
to a talented pool of students (Aspray & Bernat, 2000; Pruitt & Isaac, 1985).   

Admission   
Literatures addressing undergraduate and graduate admissions processes appear to focus on simi-
lar themes, describing how applications are reviewed and discussing indicators of “merit.”  At the 
undergraduate level many colleges and universities employ a holistic review process, where vari-
ous aspects of a student’s application are considered qualitatively.  Other institutions – particular-
ly large public universities – employ a more formulaic system of admission, where points are as-
signed to various components of an application and students exceeding a certain value are accept-
ed (Atkinson, 2004).  Graduate admissions committees appear to balance objective (e.g., GRE 
scores) and subjective (e.g., letters of recommendation) assessments of a student’s file. While 
many committees rely on more objective indicators, subjective judgments can be made about a 
student’s potential as a scholar based on their past research experiences, proposed research agen-
da, or anecdotes from faculty recommendations (Ward, 2007).  

As institutional agents aim to make admissions decisions, they must decide what they value and 
the best indicators of students’ abilities or “merit.”  In undergraduate admissions, merit is often 
broadly defined, including both objective measures of academic merit (high school grades and 
standardized test scores), coupled with nonacademic measures such as sports, volunteerism, artis-
tic pursuits, and other activities (Killgore, 2009).  Scholars arguing for increased diversity in 
graduate education have also touched on merit and how the objective and subjective aspects of a 
student’s application are balanced. While articles and guides recommend various strategies for 
enhancing success, several acknowledge the vagueness of posted graduate admissions criteria and 
the rarity of clearly articulated guidelines necessary for acceptance (e.g. Appleby & Appleby, 
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2006; Ward, 2007).  Thus, what “merit” in graduate education is and how it is defined is unclear 
and inconsistent across faculty and programs, at best. 

In addition to addressing questions of merit, some have addressed what is considered as admis-
sions decisions are made, suggesting diversity in the graduate student population requires a more 
holistic recognition of student potential.  For example, the GRE scores of underrepresented stu-
dents, on average, tend to be lower than those of their peers (Pruitt & Isaac, 1985; Tapia, Lanius, 
& Alexander, 2003).  This may lead admissions committee members to perceive underrepresent-
ed students as less academically skilled than their peers and unable to handle the rigors of gradu-
ate school.  However, several scholars (Aspray & Bernat, 2000; Muñoz-Dunbar & Stanton, 1999; 
Tapia et al. 2003) reiterate that GRE scores are standardized tests and imperfect predictors of stu-
dent success in graduate school, particularly for students of color. As such, these scholars rec-
ommend that admissions committees place greater emphasis on other indicators of student poten-
tial, such as research experience and letters of recommendation, if they aim to increase student 
diversity. 

Yield 
Few scholars have addressed issues concerning yield or the factors that encourage matriculation 
in to specific academic programs once students are accepted.  Kallio’s (1995) work on the choice 
process of graduate students in the United States is one of few and notes that age and increased 
likelihood of having a spouse may influence how graduate students choose an institution. In many 
ways, however, the forces which draw undergraduates to specific institutions are salient for grad-
uate students as well.  For example, similar to the undergraduate literature (e.g., Astone & Nunez-
Womack, 1990; Hossler, 1990; Hossler, Braxton, & Coopersmith, 1989; Perna, 2006), several 
scholars stress the importance of financial support. Ample financial support is critical to promot-
ing access to graduate education, particularly for those from lower income backgrounds who are 
hesitant to take on more educational debt (Aspray & Bernat, 2000; Muñoz-Dunbar & Stanton, 
1999; Olson, 1988; Pruitt & Isaac, 1985).   

Conceptual Framework 
In addition to the literature on graduate student recruitment, this work is framed by Weick’s 
(1976, 1991) work on loose coupling and organizational behavior.  Weick highlights how the 
loosely coupled nature of colleges and universities in the United States make organizational 
change difficult.  Specifically, while academic programs, administrative offices, and student ser-
vices function in direct response to one another, they are only connected through weak, loose ties. 
As loosely coupled organizations, departments and programs within United States institutions 
“are responsive, but each event also preserves its own identity and some evidence of its physical 
or logical separateness” (Weick, 1976, p. 3).  Loose coupling in higher education in the United 
States often manifests as decentralization, with each college, department, and program having its 
own employees with highly specialized skills sets, procedures, and policies.  In other words, be-
cause departments are connected through weak ties, there is a lower probability that they will de-
velop consistent, comprehensive plans or respond in coordinated ways to institutional pressures 
and problems.   

Loose coupling and decentralization may be particularly salient in the case of graduate education 
and recruitment.  Undergraduate students are admitted to college in the United States by central 
offices of undergraduate admission, which have trained staffs of admission officers.  Alternative-
ly, while many campuses have central offices of Graduate Admission or Graduate Education, 
graduate admissions decisions are often made at the departmental level.  At the undergraduate 
level, attention tends to be focused on institutional process, climate, and fit, while graduate educa-
tion admissions decisions more often attend to departmental and program-level decisions, func-
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tions, and interactions.  For example, Hirt and Muffo (1998) explain that the decentralized nature 
of graduate education in the United States makes efforts to understand climate difficult; each de-
partment and program has its own standards and unique culture.  Further, Lovitts and Nelson 
(2000) note that while graduate students are often drawn to an institution’s reputation and prestige 
when they are deciding where to apply, their campus experiences and likelihood of retention are 
ultimately more dependent upon departmental-level strengths, weaknesses, and experiences.      

It is also important to note that faculty agency and control are particularly important in graduate 
education and the graduate recruitment process.  Professors are central to departmental govern-
ance, the key drivers in establishing departmental climate, and engage in the process of reproduc-
ing themselves through designing the curricula, policies, and programs (Gumport, 1993; Hirt & 
Muffo, 1998).  Faculty take primary responsibility in the training of graduate students and gener-
ating the next wave of professors, engaging students in a training process that involves close ap-
prentice-like relationships (Austin & McDaniels, 2006; Gumport, 1993; Lovitts & Nelson, 2000).  
As noted above, faculty play a key role in the recruitment process, largely as the primary decision 
makers in doctoral admissions in the United States. Posselt (2013) posits professors also have 
valuable roles to play in encouraging the yield of desired populations.  In their study of a highly 
selective American research university, Bersola, Stolzenberg, Fosnacht, and Love (2014) point to 
the particular importance of faculty contact in the yield of underrepresented minority students.  

While central to the recruitment process, it may be difficult to engage faculty in strategies to in-
crease student diversity. Tapia and colleagues (2003) note faculty rarely invest in the diversity of 
their student body because they perceive it as unrelated to their professional success, which is 
largely based on scholarly productivity (Tierney & Bensimon, 1996). The time intensive process 
associated with graduate student recruitment, particularly outreach, may be consequently unap-
pealing to faculty; therefore, they may be unwilling or unenthusiastic about participating in re-
cruitment efforts. 

Methods 
While generally thin, the extant research on graduate student recruitment and how the recruitment 
process can be leveraged to increase graduate diversity largely focuses on admissions, with less 
attention to outreach and yield activities.  This work considers efforts to increase graduate student 
diversity through recruitment efforts, examining the potential barriers and institutional strategies 
that influence access to graduate education for students from racial and ethnic minority groups.  
We analyze data collected from 14 GDOs to develop a model of graduate student recruitment, 
clustering the strategies GDOs engage in to increase diversity into a multi-stage process.  We then 
explore the nature of graduate recruitment and how race and diversity are considered throughout 
this process.  Thus, in addition to generating a conceptual model for graduate student recruitment, 
this study addressed the following questions: 

• How do GDOs describe the nature and various stages of the graduate recruitment pro-
cess? 

• How do GDOs understand their role, influence, and ability to draw attention to issues of 
race and racial diversity within the graduate recruitment process? 

Considering our desire to understand the nuances of the graduate recruitment process and how 
GDOs perceive the ways in which diversity is considered within this process, we implemented a 
qualitative multi-case study design, where each GDO serves as her or his own bounded system or 
case (Merriam, 1998).  This strategy is particularly appropriate for addressing how and why ques-
tions and for examining the process by which a phenomenon takes place (Merriam, 1998; Yin, 
2013), allowing for deeper insights regarding the process of graduate student recruitment, how 
diversity is considered (or not considered) throughout this process, and how GDOs understand 
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their roles and try to influence recruitment.  Multi-case studies are designed to include data col-
lection and analysis of more than one case, allowing for comparison across cases and enhanced 
trustworthiness of findings (Bogdan & Biklen, 1998; Merriam, 1998).  Thus, we conducted an 
exploration of each GDO’s organizational context, roles, responsibilities, and experiences with 
diversity recruitment, and then we engaged in a cross-case comparison. The multi-case study fos-
tered greater analytical insight into how diversity is included and perceived within the context of 
graduate student recruitment. 

Study Participants 
Study participants were all employed at 11 Comprehensive Doctoral with Medical/Veterinary or 
Comprehensive Doctoral (no medical/veterinary) universities, as defined by the Carnegie Classi-
fications for Graduate Instructional Programs (Carnegie Foundation for the Advancement of 
Teaching, 2008).  All institutions were located in the United States.  Participants were recruited 
from these types of institutions considering our interest in understanding racial and ethnic diversi-
ty recruitment in graduate education generally, and doctoral education specifically, in a United 
States context.  Many of these institutions are regarded as having the top graduate programs in 
their respective fields, producing the next generation of faculty leaders.  More detailed infor-
mation on the characteristics of these universities can be found in Table 1. 

Table 1. Demographics of Institutional Sites 

Institution Pseudonym Region Control
Total 

Enrollmenta
Graduate 

Enrollmentb

Agriculture University Midwest Public > 35,000 11,000
Baron University West Private < 35,000 11,000
Colony University South Public < 35,000 9,000
Crest University East Private < 35,000 16,000
Flagship University Midwest Public > 35,000 15,000
Green University West Public > 35,000 10,000
Land Grant University Midwest Public > 35,000 8,000
Mid State University East Public > 35,000 6,000
Riverdale University East Public < 35,000 3,000
Seaside University West Public > 35,000 12,000
Tech University East Private < 35,000 6,000
a To protect participants’ identities, institutions are characterized as having total enrollments that are either more or less than 35,000 students
b To protect participants’ identities, the graduate enrollment numbers are rounded to the nearest thousand.  
The sample consists of 14 GDOs, and detailed information on participants can be found in Table 
2.  Eleven participants are women and three are men. In terms of racial and ethnic diversity, 11 
participants self-identify as African American, 1 as Latino/Hispanic, and 2 as White (Non-
Hispanic). While all participants self-identify as GDOs (albeit each with different job titles), 
some are responsible for a particular school or division of their university (n = 5), whereas others 
are responsible for graduate diversity recruitment and/or retention across the entire university (n = 
9). The average amount of time that each participant has worked in diversity recruitment and re-
tention is 10.4 years (sd = 7.3). Participants also have considerable experience working with 
graduate students, averaging 11.36 years (sd = 9.4)  



Griffin & Muñiz 

205 

Table 2. Demographic Characteristics of Study Participants 

 

Procedures 
Participants were identified using two sampling methods. First, a purposeful sampling method 
was implemented based on the assumption that discovering, understanding, and gaining insight 
requires selection of a sample from which the most can be learned (Merriam, 1998).  A balance of 
geographic and institutional characteristics, including both public and private universities as well 
as universities from the West, the Midwest, the South, and the East coast, was also considered in 
selecting potential participants. A small initial group of GDOs were identified by the researchers 
and invited to participate via email based on past professional experiences with these individuals 
and knowledge of their professional roles.  Then, the principal investigators identified other insti-
tutions that had at least one individual responsible for graduate diversity recruitment through our 
preliminary research of existing graduate diversity programs. These individuals were also con-
tacted via email and invited to participate in the study.  The second sampling technique used was 
snowball sampling (Bogdan & Biklen, 1998), which is a subset of purposive sampling.  Partici-
pants were asked to recommend other potential respondents, who were then contacted by the re-
searchers and invited to participate.  Institutions employ different graduate diversity recruitment 
strategies; some have centralized positions in the Graduate School, while others have multiple 
positions throughout the institution, located in specific colleges and departments (Griffin & Mu-
niz, 2011).  Thus, some GDOs in our sample are employed at the same institutions, referred as 
potential participants by their colleagues on the same campus.     
All participants met individually with a member of the research team.  Most of the interviews 
were conducted via telephone; six were in person.  Participants first completed a brief demo-
graphic questionnaire inquiring about their background, work experiences, and current responsi-
bilities.  They then took part in a semi-structured interview, allowing for uniform inquiry regard-
ing the key questions guiding this study and providing opportunities for open flow conversation 
(Hammer & Wildavsky, 1993; Merriam, 1998). The interview protocol addressed a variety of 
issues, including, but not limited to, their perceptions of the recruitment process at their institu-
tions, their role in recruitment activities, and differences between the undergraduate and graduate 
recruitment processes.  Interviews lasted approximately 60 to 75 minutes, were recorded, and 
were transcribed verbatim. All participants were assigned pseudonyms to ensure anonymity and 
were given a $25 gift card to thank them for participating.  After the interviews, participants were 
asked to share any recruitment materials they used, including flyers, brochures, and websites.  
Notes were taken on the information included in recruitment materials, how materials were dis-
seminated, and different forms of recruitment events advertised.  Further, institutional demo-
graphic data (and, when available, departmental or college level data) were collected from GDOs 

Pseudonym Institution Sex Race/Ethnicity
Highest 
Degree 

Location of 
Position

Years  in 
Diversity 

Work
Years at 
Institution

Years working 
with Graduate 

Students
Alex Zapata Green University M Latino/Hispanic Doctorate Graduate School 2 18 18
Allison Boyd Riverdale University F African American/Black Doctorate Graduate School 5 5 7
Amie Folsom Agriculture University F White Doctorate College 21 9 4
Craig Smith Tech University M African American/Black Masters Graduate School 5 5 5
Deborah Hardwick Seaside University F African American/Black Doctorate Graduate School 1 2 1
Denise Miller Colony University F African American/Black Masters Vice President 16 3 30
Dustin Chase Land Grant University M African American/Black Masters Graduate School 23 30 23
Elizabeth Stevens Crest University F African American/Black Bachelors College 15 25 25
Jessica Hayman Flagship University F African American/Black Bachelors Department 6 7 6
Joann Samuelsson Mid State University F African American/Black Masters College 19 9 9
Lindsay Danon Mid State University F African American/Black Doctorate Graduate School 7 7 1
Malia Lucas Baron University F African American/Black Masters Department 11 4 4
Monique Malone Baron University F African American/Black Doctorate College 4 4 11
Sam Bailey Flagship University F White Doctorate Graduate School 10 15 15
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and the Integrated Postsecondary Education Data System (IPEDS) to better understand the con-
text within which the GDOs worked. 

Analyses 
Data from the demographic questionnaires were entered into an electronic file using SPSS soft-
ware. Descriptive statistical analyses were completed to gain a general sense of the sample in 
terms of their demographic characteristics, level of experience working with graduate students 
and issues of diversity, and primary work responsibilities.  Institutional data and information were 
reviewed to gain a deeper understanding of campus demographics, graduate student diversity, and 
organizational structures (e.g., to whom the GDO reported, the college in which the GDO’s de-
partment was located).  Finally, notes on GDO’s recruitment materials were reviewed, examining 
the activities in which GDOs engaged and how these opportunities to learn more about doctoral 
programs are described.   

Institutional, demographic, and recruitment data were used to supplement and triangulate the pri-
mary sources of data for this study: the transcripts from participants’ interviews.  Each member of 
the research team reviewed interview transcripts to identify recurring patterns and phenomena 
described by participants in accordance with a grounded theory approach, which allows for the 
emergence of themes directly from the interview data (Glaser & Strauss, 1967).  Interview data 
were analyzed consistent with strategies outlined by Corbin and Strauss (2008) and focused on 
identifying the ways in which diversity manifested throughout the graduate recruitment process.  
First, each member of the research team read the interviews, individually memoing about their 
observations of key phenomena emerging from the interviews, as well as the other forms of data 
collected through the study.  The research team then met to discuss our observations, aggregating 
specific observations into a comprehensive list, as well as determining whether the recruitment 
process could be understood as a series of stages and identifying a series of themes emerging 
from the data.  In addition to providing evidence supporting the salience emerging patterns, team 
members actively sought disconfirming evidence and discussed any data that did not fit into per-
ceived patterns and challenged their perceptions.   

After these discussions, a coding scheme was developed based on our identification of stages in 
the recruitment process, role and importance of race and diversity, and other specific phenomena 
participants described. Conceptually similar codes were clustered together into larger categories.  
Identified code clusters relevant for this study included GDOs roles and responsibilities, recruit-
ment strategies, institutional factors influencing diversity in graduate education, and institutional 
issues and emphasis on race and diversity.  The codes were then used to organize data collected 
from the interview transcripts.  ATLAS.ti software was used to apply the codes to specific quota-
tions and passages from participants’ narratives.  Once codes were applied, the ATLAS.ti soft-
ware was useful in aggregating quotations assigned the same code, facilitating a cross-case com-
parison, where similarities and differences were examined across participants.  Individual codes, 
as well as groups of codes within the same coding cluster were re-read to confirm and challenge 
our early perceptions of the themes we identified in the preliminary stages of data analysis.  

Findings 
While this study has much to contribute to understanding efforts to increase graduate diversity in 
institutions in the United States, we acknowledge several limitations.  First, as a qualitative study 
of fourteen individuals across eleven institutions, this work is not intended to be generalizable.  
Rather, it offers new insights into how a group of GDOs at different institutions are aiming to 
influence the recruitment process, and more research must be done to determine whether these 
findings are applicable to other contexts.  Women and African Americans are strongly represent-
ed within our dataset; therefore, researchers examining these issues in the future may want to in-
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corporate more diverse perspectives to determine whether narratives are consistent for GDOs 
from other backgrounds. It is also important to note that this study offers only one perspective on 
efforts to increase diversity through graduate student recruitment; we do not address or include 
interviews from other institutional leaders or faculty members.  Further, we acknowledge this 
study highlights one way in which institutions aim to increase diversity in their graduate student 
communities; we do not explore whether and how institutions without GDOs participate in re-
cruitment and cannot attest to whether efforts to increase diversity take a similar form at those 
institutions. Finally, we acknowledge that this study focuses on diversity and graduate education 
in the United States context and reflects the organization and governance structure at research 
universities.  While some of the principles may be applicable in other contexts, future work must 
be done to understand the relationship between systems of governance, administrative roles, and 
efforts to increase diversity.   

Despite these limitations, the data analyzed for this study provide new insights that can inform 
efforts to increase student diversity within the loosely-coupled system of graduate education.  
Based on GDOs’ accounts, the graduate recruitment process at institutions in the United States 
appears to follow the three stage process described above, which has yet to be established empiri-
cally or formally described in extant literature about graduate education.  In the first stage, which 
we refer to as “outreach,” institutional agents encourage students to consider graduate education 
generally, and their institution specifically.  The second stage, “admissions,” is when students 
apply to the institution and their applications are considered by faculty committees.  In the final 
stage, “yield,” admitted students are courted by the institution, encouraging them to matriculate to 
the campus.   

Our cross case analysis revealed that there were distinctive aspects to the recruitment process at 
each individual institution; however much of what GDOs shared in their narratives was con-
sistent. GDOs articulated their perceptions of the ways in which race and diversity were (or were 
not) considered at various stages of the process, how the nature and organizational structure of 
graduate education affected their level of influence, as well as variations in their ability to con-
tribute to the different phases of the recruitment process and encourage diversity on their respec-
tive campuses, departments, and programs.   

Outreach 
GDOs described several strategies each of their campuses employed to encourage a larger, and 
hopefully more diverse, applicant pool to submit applications, including paying for access to lists 
of students of color who were interested in graduate school; making campus visits and attending 
graduate school fairs; hosting summer research programs; inviting talented students to visit the 
campus for a “preview weekend” before the application deadline; tabling at national conferences; 
and building relationships with faculty and administrators at institutions across the country.  
Overall, GDOs viewed their role in outreach as absolutely essential to their work and a key op-
portunity to infuse consideration of race and diversity in the recruitment process.  As Elizabeth 
Stevens from Crest University notes, “the reason they created my job is that they knew that they 
had to do something extra to recruit minority students.  That was very clear, and it’s still clear.”  
As university spokespeople for graduate admissions across departments at a university, GDOs 
communicated their awareness that building a racially diverse applicant pool was a key lever of 
influence over which they had some control.  Monique Malone articulates the importance of out-
reach in her role, and states that much of her work aims to “make the application pool as full as it 
could be so they [faculty] have the most options possible for doing their admissions process.”   

GDOs perceived themselves as often being one of few university representatives engaged in tar-
geted graduate outreach to underrepresented communities.  Monique Malone, whose position was 
actually to work on diversity issues for her college, described herself as the “university face [for] 
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the graduate school,” noting that there was no one else to do outreach to students of color. Thus, 
while recruitment was often decentralized, GDOs could stand in as a university representative. 
GDOs shared narratives of attending events and speaking to students across disciplines and pro-
grams, even when they did not have the most specific information on hand.  Elizabeth Stevens, 
remarked that as the only person doing this work for her graduate school: “I do what I need to do, 
I do what I want to do, and everyone’s happy that I’m doing it, and they [senior administrators] 
don’t have to pay attention to it.”  In addition to highlighting her commitment to drawing diversi-
ty students into the applicant pool, Stevens’s comments suggest GDOs saw themselves as provid-
ing a needed outreach function to which faculty, departmental representatives, and senior admin-
istrators were unlikely to commit time.  Few participants could describe concrete, meaningful 
ways in which faculty or other administrators contributed to efforts to encourage students of color 
to apply to their programs, instead relying on the work of GDOs to draw these students into the 
applicant pool. 

Admissions 
In comparing GDOs narratives, the most common term used to describe the graduate admissions 
process was “decentralized.”  Graduate applications were reviewed by faculty members, and de-
cisions were made at the departmental level. According to GDOs, some departments engaged in a 
holistic process, considering students’ grades, test scores, research potential, and contributions to 
the community.  More often, however, GDOs observed admissions committees emphasizing stu-
dents’ grades, undergraduate institutions, and perhaps mostly, their GRE scores as they made de-
cisions. Dustin Chase was one of several GDOs who expressed some frustration with this tenden-
cy, describing his work as “meaningless” unless faculty placed value on diversity and saw stu-
dents in a holistic way:  

You know, you can bring in all the applications you want, but until they [faculty] really 
look at the total application and understand how important diversity is to the overall uni-
versity, then you know, I’m just working for myself.   

Dustin Chase’s comments suggest the work of GDOs like himself is futile unless faculty were 
really committed to diversity.  He could enhance diversity in the applicant pool through his ef-
forts in outreach, but there would be no increases in diversity in the graduate community unless 
faculty decision-makers were willing to go beyond emphasizing student GRE scores during the 
admissions phase, which are indicators on which students of color tend to perform less well 
(Pruitt & Isaac, 1985; Tapia et al., 2003), considering student potential in a more holistic way.   

GDOs freely expressed their frustration with their lack of a direct role in the admissions process 
at the graduate level; no GDO in our sample had decision-making power in the graduate student 
admissions process.   For example, while Malia Lucas understood how the specificity of graduate 
education and students’ interests in working with a particular professor made graduate admissions 
hard to centralize and necessitated faculty involvement, she still wished for some “happy medi-
um” between faculty having complete control and trained professionals interceding.   

Despite not being able to actually serve on graduate admission committees, the cross-case analy-
sis revealed different strategies GDOs implemented to have more influence on admissions.  Six of 
the GDOs reminded committees of top applicants of color they encountered during outreach ac-
tivities.  Two of these GDOs shared that they appealed directly to admissions committees (Jessica 
Hayman and Elizabeth Stevens); both were organizationally located at the college and depart-
mental levels of the institution.  Jessica Hayman sometimes interjected in the admission process, 
advocating for candidates with whom she was personally familiar.  Elizabeth Stevens did not sit 
on admission committees, but read applications and would let a department know if she felt a 
strong minority candidate had been overlooked.  She stated, “If there’s a top person that I had 
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evaluated as someone who’s a star, who’s not on that list, then I can contact the department and 
say, ‘What’s up with this?’”  Thus, GDOs, particularly those that were in closer proximity to their 
faculty organizationally, could take on the role of “advisor” in the admissions process, reminding 
faculty of the importance of racial diversity and focusing their attention on students of color they 
may otherwise ignore or overlook. 

In addition to advocating for specific students, the remaining four GDOs who worked with facul-
ty had influence by facilitating conversations about best practices in admission and increasing 
diversity. Malia Lucas and Monique Malone conducted workshops for faculty, discussing the im-
portance of holistic admissions and how to assess student potential beyond what was indicated by 
standardized test scores.  Inquiries from various departments led Craig Smith to bring faculty 
across campus together for conversations about best practices.  Denise Miller was able to provide 
context for faculty committees as they considered applicants.  She noted:  

Many times if [applicants] come from a Hispanic Serving Institution or an HBCU [histor-
ically Black college or university], the faculty may not be as familiar with that institution, 
so I try to share with them, how that is viewed in the overall population of graduate 
schools. 

Denise Miller’s point highlights her faculty’s lack of knowledge about minority serving institu-
tions like Hispanic Serving Institutions and historically Black colleges and universities, which are 
recognized as producing a disproportionate number of students of color entering graduate school 
(Lundy-Wagner, Vultaggio, & Gasman, 2013; Redd, 1998; Solorzano, 1995).  Their lack of 
recognition of these schools can put students of color at a disadvantage in the admissions process, 
despite their potential as young scholars.  Thus, by engaging faculty in conversations and work-
shops, Denise Miller and others provided faculty with opportunities to gain access to information 
which would hopefully increase the likelihood of seeing the potential in the applications of stu-
dents of color.  

GDOs from seven of the universities aimed to have influence during the admissions phase by in-
forming graduate departments about funding opportunities available for students who brought 
some form of diversity to the graduate population.  In some cases, GDOs oversaw the distribution 
of these funds, which provided partial or full doctoral fellowships.  Monique Malone described a 
program through which departments could nominate doctoral applicants for a broadly defined 
diversity fellowship, allowing departments to make a case for how a candidate brought diversity 
to their graduate program.  Fellowship guidelines encouraged faculty to do more to increase racial 
diversity in their pool of admitted students.  Malone elaborated on the complexity of this process, 
noting that she wanted to avoid having departments simply expecting her office to fund all stu-
dents of color that they chose to admit: 

The trick there is, of course, not allowing the departments to play the game where they 
push off all their students [to us]. . .  we kind of solved that by letting them know that the 
more diverse your admit pool is, the more likely you are to get more money. If there’s no 
one [underrepresented students] in your admitted cohort, you’ve got to explain to us why 
we should give you a fellowship . . .  

Alex Zapata described a similar program at his university.  Departments could nominate appli-
cants for a diversity fellowship; however, he tried “to remind people, that we are a supplemental 
service.  We don’t have the resources, we don’t have the capacity to fund as large a percentage of 
the URM [underrepresented minority] prospective students that become students at the University 
because of those limitations.” Thus, GDOs aimed to not only support students from diverse back-
grounds with extra funds, they encouraged faculty to do more in terms of admitting students of 
color and improving graduate diversity by providing financial incentives.   
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Yield 
GDOs spent less time describing institutional yield activities.  Much like outreach, multiple strat-
egies were incorporated into yield efforts, including campus visits and special visitation week-
ends for admitted students, generous financial aid packages, and correspondence from faculty and 
current students.  Specific combinations of strategies varied across institutions, but most incorpo-
rated two types of efforts: exposure to campus and financial support.  Some institutions hosted 
weekends for all admitted students of color to visit campus at one time.  These programs were 
viewed as beneficial because they allowed students to meet individuals across campus, building a 
sense of “critical mass,” as well as a connection to both the institution and their individual de-
partments.  Others were more decentralized with departments planning their own yield events.   

Financial aid appears to be particularly critical to yield efforts, and several GDOs discuss the im-
portance of financial packages in drawing students to their campuses. Dustin Chase clearly notes 
the importance of funding, explaining that it is as important as other outreach strategies:  

You’re interested, and you have these visitations, and you have this summer research and 
you have all this stuff going.  But then, when you get admitted, they don’t have any mon-
ey to bring you there. . . we need to have more money to bring in more students. 

Denise Miller also highlighted the importance of funding students at levels competitive with what 
other campuses offered.  Alex Zapata expanded on this idea as he discussed the fellowships of-
fered at Green University, noting they have not kept up with inflation and that they were adding 
“top-off awards” to be more competitive with other institutions.   

Financial and exposure efforts were often combined to encourage matriculation.  Joann Samuels-
son recounted a yield experience with a student, which she described as almost being like a facul-
ty hire.  The faculty on her campus really wanted this student to enroll, inviting the student for 
two campus visits, complete with faculty meetings and dinners, as well as increasing her financial 
award.  While these efforts were ultimately unsuccessful in getting this student to attend the insti-
tution, Samuelsson notes that efforts to get the most talented students of color “take that kind of 
effort.”   

In addition to coordinating campus visits and helping to negotiate financial offers, GDOs often 
participated in yield by serving as a resource to students as they engaged in their decision-making 
processes.  GDOs frequently found themselves as key liaisons between the university and admit-
ted students.  They saw themselves as people that the applicants were familiar with, to whom they 
could pose questions ranging from quality of life and racial climate to how to navigate the univer-
sity.  Lindsay Danon noted that students of color often inquired about lifestyle questions as they 
weighed their enrollment options for graduate school:  

You know, we’ve got the sort of typical, “Where do I get this? How do I get this done? 
Who do I need to know?” … Everybody who is new deals with that. I just am not sure 
everybody is clear that people of color have an extra set of acclimation issues. . . “Am I 
going to need to be the voice . . . for all people of color? Or women?” 

Danon spoke with students often about issues related to racial climate and their potential experi-
ence on campus and was comfortable in addressing students’ questions, often pointing out their 
proximity to several metropolitan areas and opportunities to build community with other people 
of color.  Deborah Hardwick also was in a position to offer guidance to students as they made 
their enrollment decisions.  Many students she had met during the recruitment process would con-
tact her and ask for help with making their final decision. 

Despite the personal yield efforts and coordination of yield activities, GDOs reported that faculty 
could make the most compelling pitch to students, because the experience of being in graduate 
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school ultimately was going to be very localized and decentralized.  Sam Bailey, whose position 
was in the graduate school, reflected that her support would only be so helpful in the yield pro-
cess and required a more proximal and direct faculty investment.  She shared:  

You know, I could make students feel wanted and interested and engaged but unless the 
faculty do that, nobody is going to want to make that move to come here.  Now the stu-
dents know it’s my job to recruit them to come here (laughs) but [it’s] for the faculty to 
say, “I think you’re the best. I want you to come and work in my lab.”   

Denise Miller also acknowledged the importance of faculty voice and support during the yield 
phase, describing her plan to gain greater faculty buy-in and involvement.  Her hope was that, 
“when [faculty] get these applications and interview their students and make the offers, we can 
get them here. And they have to participate in that.”  She emphasized that faculty must be in-
volved in the yield process if they were going to be successful in enrolling more students of color.  

Conclusion 
In the early 2000s, approximately 21% of all doctoral students in the United States were people of 
color; however, over a third of the United States’ population was either Native American, Black, 
Latina/o, or Asian/Pacific Islander.  While there certainly has been some growth in the number of 
people of color enrolling in graduate programs in the United States, most populations have grown 
more slowly than the international student population (Sowell, Zhang, Bell, & Redd, 2008).  Con-
sidering the lack of change in the graduate student population despite demographic shifts in the 
population of the United States and increased diversity in the undergraduate population, the active 
recruitment of students of color is central to increasing diversity in the graduate programs at U.S. 
universities (Aspray & Bernat, 2000; Council of Graduate Schools and Educational Testing Ser-
vice, 2010; Muñoz-Dunbar & Stanton, 1999; Olson, 1988; Tierney et al., 2004).  For many cam-
puses, creating GDO positions to lead student recruitment efforts may serve as an important 
demonstration of an emerging institutional commitment to racial equity and promoting diversity. 
Rather than just stating diversity is important, which is characteristic of a superficial commitment 
(Hurtado, Milem, Clayton-Pederson, & Allen, 1999), institutional leaders have made more endur-
ing commitments and directed some level of financial resources toward creating a more heteroge-
neous campus community through the establishment of these positions.  Regardless of their level 
of power or control in the recruitment process generally or the admissions process specifically, it 
is important to understand these administrators’ perspectives given that they are being hired to 
provide leadership and guidance to institutions, departments, and programs seeking to increase 
graduate diversity.  Thus, this study contributes to the limited research on graduate recruitment, 
providing valuable insights from the perspective of administrators intimately involved in multiple 
dimensions of the process.   

While institutions may demonstrate their willingness to go beyond diversity rhetoric by creating 
GDO positions, they also must be mindful that creating a diverse, inclusive environment requires 
a commitment that is embraced and demonstrated throughout the community.  This concentration 
of responsibility with one individual in an institution, department, or program immediately calls 
an organization’s true level of commitment into question.  Change that promotes diversity and 
inclusion must be addressed by a community rather than one person in one office (Hurtado et al., 
1999; Smith 2009), particularly given where they are situated in the organization and their deci-
sion making power in the recruitment process.  Our findings do not suggest that the role of GDOs 
were completely unimportant; they created important initiatives, advocated for students, and had 
some level of influence. GDOs have the potential to play a critical role in coordinating recruit-
ment activities, particularly in the outreach phase, that otherwise might not exist or occur incon-
sistently.  However, others had to be invested at other stages of the recruitment process to truly 
increase diversity on their respective campuses.  Thus, our findings suggest that in addition to 
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having key individuals in place to coordinate diversity efforts, a strong contingent of community 
members must commit to considering diversity as an important issue and goal to promote change.  

The findings of this study suggest that the efficacy of many GDOs may be hampered by the na-
ture and structure of graduate education in the United States.  While colleges and universities in 
the United States generally function as loosely coupled systems (Weick, 1976, 1991), graduate 
education is highly decentralized, with the majority of policies, programs, and student-faculty 
interactions taking place at the departmental rather than the institutional level (Hirt & Muffo, 
1998; Lovitts & Nelson, 2000).  This study reminds that if progress is to be made in increasing 
graduate student diversity, the nested nature of colleges and universities must be taken into ac-
count.  Institutional strategies must be coupled with departmental strategies that resonate with the 
decentralized nature of graduate education.  In other words, institutional leaders must consider 
how to enable and encourage meaningful participation from both GDOs and faculty members 
during all three phases of the recruitment process to increase graduate diversity.   

The need for a true institution-wide emphasis and commitment to diversity throughout all mem-
bers of the campus community becomes particularly apparent when attending to the admissions 
stage of the recruitment process.  While critical to outreach and yield, GDOs are often unable to 
directly impact admission decisions made by faculty committees. The GDOs that were able to 
have the most influence on this dimension of the recruitment process were those that were located 
organizationally in closer proximity to their department or program.  If faculty are not engaging 
in a holistic admissions process that considers what students from underrepresented backgrounds 
can add to their communities and fields of study, efforts channeled toward the outreach and yield 
stages cannot realize their full potential.   

This study also adds to the extant literature by providing an alternative perspective on the gradu-
ate school choice process in the United States, contributing to the knowledge regarding how ac-
tions by institutional agents and decision-making processes shape institutional choice.  The litera-
ture related to college choice has been dominated by student-oriented perspectives and has fo-
cused on the agency of students and the factors shaping their choices.  Alternatively, this study 
identifies a three-stage recruitment process (outreach, admission, and yield), and enhances schol-
arly understanding of the different levels of influence institutional agents can have in attracting 
graduate students, and particularly students of color, to American universities.   

When one considers these stages, coupled with GDOs’ placement in the institution and the decen-
tralization of graduate recruitment, the scope of GDOs’ responsibility is particularly wide and 
challenging to manage.  This study contributes an understanding of GDOs’ work and how they 
engage in each phase of the recruitment process, particularly as they engage issues of racial and 
ethnic diversity.  As noted above, GDOs appear to engage most actively in the outreach phase, 
creating and facilitating opportunities for prospective students to learn about their university and 
connect with faculty and current students.  GDOs most often describe their challenges with the 
admissions stage and are relatively unable to directly affect faculty decisions, minimizing their 
ability to truly influence the number of students of color who could potentially enroll at the uni-
versity.  The admissions process remains under faculty domain, which results in both admissions 
standards and considerations of diversity varying substantially by department.   

Without any guarantee that diversity will be considered within a doctoral admission committee, 
GDOs observe that the diversity of admitted students varies greatly.  Workshops, fellowship op-
portunities, and levels of personal commitment among faculty can factor positively into efforts to 
increase diversity within a department’s pool of admitted students.  Efforts to draw a diverse ap-
plicant pool may or may not be fully appreciated by faculty convinced that GRE scores are the 
most effective measures of merit.  Using quantitative measures as indicators of ability and re-
search potential can disadvantage students from underrepresented backgrounds with high poten-
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tial but less academic preparation (Aspray & Bernat, 2000; Muñoz-Dunbar & Stanton, 1999; 
Pruitt & Isaac, 1985; Tapia, et al., 2003).  Thus, rather than increasing student diversity, the status 
quo is maintained through the use of measures of merit that perpetuate rather than mitigate ine-
quality.  In sum, GDOs do important work in drawing a diverse applicant pool, yet their inability 
to engage directly in the admissions process, coupled with an inconsistent faculty commitment to 
graduate student diversity and assessments of ability based on metrics which disadvantage stu-
dents of color, often results in a group of admitted students less diverse than the applicant pools 
that they worked so hard to attract.  Thus, while they are not ineffective, one could say that their 
efforts are less effective than they would have hoped. 

Similar to the comments of a GDO participating in our study, the graduate recruitment process in 
some ways mimics the faculty recruitment process.  Based on GDOs’ narratives, the level of de-
partmental fit sought by graduate students may be more similar to the fit sought out by prospec-
tive faculty candidates than by prospective undergraduates, who often do not have the same level 
of disciplinary focus.  Faculty investment in the graduate admissions process is also aligned with 
faculty selection, a process during which faculty select their future peers.  Similar to graduate 
admissions, faculty hiring policies and decisions are made by faculty within departments. The 
criteria for faculty and graduate selection are similarly vague, less than objective, and subject to 
faculty perceptions of what constitutes “merit” and “fit” in an applicant (Smith, Turner, Osei-
Kofi, & Richards, 2004; Tuitt, Danowitz Sagaria, & Viernes Turner, 2007).  There are also simi-
larities in terms of yield.  The courtship of admitted graduate students by faculty through individ-
ual meetings with department faculty, receptions, and dinners demonstrates a level of faculty in-
vestment in the graduate recruitment process that is far less evident in the undergraduate recruit-
ment process and feels more like the courtship experienced by faculty candidates.   

Universities that understand the uniqueness of the graduate recruitment process, the ways race 
and diversity are and are not considered at each stage, as well as how graduate recruitment is sim-
ilar to the faculty selection may be better situated to increase racial and ethnic diversity within 
their universities. Demonstrating a commitment to graduate diversity can start with hiring a GDO, 
but GDOs are limited in their ability to increase diversity in graduate education alone.  The level 
of attention that GDOs can give and their level of influence varies based on their placement in the 
institution; more departmental and programmatic proximity lends to more influence.  Despite the 
importance of having institutional agents coordinating diversity related efforts, it is far too much 
for one individual to be responsible for increasing diversity in graduate education for a depart-
ment or an institution.  Substantial change requires an underlying emphasis on and commitment 
to diversity in graduate education that extends beyond the institutional level to individual depart-
ments and programs.  Therefore, as institutions worldwide consider strategies to increase diversi-
ty on their respective campuses, this study reinforces the importance of attending to organization-
al structure in identifying potential opportunities for change.  
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Abstract 
PhD trajectories are important to universities, as these contribute to the increase in knowledge 
and output. Therefore, they aim to decrease the completion time and dropout. 
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School CAPHRI, Maastricht University, The Netherlands. We investigated interpersonal aspects 

of coaching and (implicit) assumptions 
on skills and competences. 
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ness for feedback, taking initiative and being a team-player as good qualities for PhDs. Supervi-
sors indicate struggling with offering support versus independence during different stages of the 
PhD trajectory. 

The study shows that a good match between PhDs and supervisors is essential for a successful 
PhD trajectory, and we advise that both discuss and formally agree upon mutual expectations and 
responsibilities within the project. We advocate that Graduate Schools foster an open and safe 
learning environment, organise meetings where supervisors can share experiences to learn from 
one another, provide contacts for advice and support and involvement of HR during the selection 
process. 

Keywords: Quality of PhD supervision, Hurdles and success factors related to PhD supervision, 
Supervision of PhD candidates, Exploratory qualitative study, Communication in PhD supervi-
sion 

Introduction 
Successful and timely PhD completion are becoming increasingly important to universities across 
the world. Due to increasing competition the academic world is trying to improve scientific out-
put and their rank in international ranking systems (VSNU, 2014). Scientific output is a major 
contributing factor to determine rankings. Universities partly rely on the output of PhD candidates 
to achieve the best possible output and as a consequence improve their rank in the international 
ranking systems (van de Schoot, Yerkes, Mouw, & Sonneveld, 2013). 

The current economic climate puts additional pressure on the relationship between the PhD can-
didates and their supervisors. Because of the financial climate and the consequential cutbacks that 
Dutch Universities are currently facing, it is necessary that PhD candidates finish their trajectories 
in time, thereby delivering sufficient output. As monitored by the ‘Association of Dutch Universi-
ties’ (VSNU) between 2001 and 2009, the average duration of a PhD trajectory is five years, ex-
ceeding the standard four-year Dutch PhD contract length. A PhD trajectory refers to the com-
plete process of admission for a PhD placement until completion in a public defense of the thesis 
and receiving the PhD degree. In the Netherlands, a standard PhD has a four-year full-time em-
ployment contract. 

Most universities describe formal regulations and procedures with regards to PhD trajectories and 
supervision, including requirements regarding training and education of PhDs, formal require-
ments and responsibilities of supervisors, the composition of the supervision team agreements 
concerning monitoring of the progress, requirements regarding the members of the assessment 
committee, etcetera. Notably, Anglo-Saxon universities are much more specific in describing 
supervisor and PhD candidate roles, and in addition to the formal requirements they often provide 
guidelines on good practices (universities of Canterbury, NZ, Auckland, NZ, Reading, UK, Impe-
rial College London, UK). According to these guidelines supervisors should be accessible, pro-
vide timely feedback, of good quality and in a constructive way, align the activities of the mem-
bers of the supervision team and ensure that their evaluation of the progress of the trajectory are 
communicated regularly to the PhD candidate, consequently contributing to a constructive and 
effective working relation. Supervisors and PhD candidates should discuss the type and extent of 
feedback and the kind and amount of assistance during various stages of the trajectory, personal 
circumstances (e.g., health or financial hardship) that may affect progress, and mutual expecta-
tions regarding supervision, exchange of feedback, and the way that problems or disagreements 
should be addressed. In some occasions (starting) supervisors can be obliged to attend meetings 
or seminars on PhD policies and the supervision process on a regular basis (Auckland, NZ). 
However, these requirements, guidelines and good practices have not sufficiently been explored 
in scientific research yet. 
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For universities to keep producing as much scientific output as possible, PhD trajectories are im-
portant and thus requirements to obtain a PhD degree are high. Therefore, universities need to 
invest in their PhD candidates. PhD candidates use a variety of resources, such as training and 
supervision. Untimely completion or dropout leads to loss of this investment for the university 
(Feldon, Maher, & Timmerman, 2010). High-quality supervision is hypothesised to be a success 
factor for timely PhD completion and for high quality scientific output (Spaulding & Rockinson-
Szapkiw, 2012).There is some evidence on success factors for successful and timely completion 
of PhD trajectories (Gardner, 2009; Jiranek, 2010; Rodwell & Neumann, 2008; Sonneveld, 2009). 
According to van de Schoot et al. (2013) explanations for variations in PhD completion rates can 
be generalized into three categories: 1) institutional or environmental characters, 2) the nature and 
quality of supervision, and 3) characteristics of the PhD candidate. The second and third catego-
ries touch upon aspects related to supervision. A vast body of literature has been written on how 
to (best) supervise a PhD candidate (Cryer, 1997; Delamont, Atkinson, & Barry, 2004; Lee, 2008; 
Taylor & Beasley, 2005; Wisker, 2012). However less evidence exists about the relational aspects 
of supervision and the relation between the PhD candidate and their supervisors. Studies have 
shown that motivational aspects (showing interest), content aspects (knowledge of the supervisor 
on the topic), and process-oriented aspects are deemed necessary for qualitatively good supervi-
sion (Delaney, 2008; Gill & Burnard, 2008; Leonard, Metcalfe, Becker, & Evand, 2006; Sinclair, 
2004; Sonneveld, 2009; Willems, 2009). Existing studies focussing on the relational aspects of 
PhD supervision mainly reported outcomes from the PhD candidates’ perspective. Some studies 
have focused on the PhD supervisors perspective (Bøgelund, 2015) and even fewer have multiple 
perspectives (Grant, 2005; Lee, 2008). Especially the studies of Lee (2008) and Grant (2005) give 
insight in both perspectives on PhD supervision, however authors already remark the emphasis 
lies on the PhD supervisors’ perspective.  

Preliminary study findings within a specific study setting (Graduate school CAPHRI, Maastricht 
University, The Netherlands) suggest that one of the most pronounced reasons for dropout is a 
personal mismatch between supervisors and PhD candidates (Graduate school CAPHRI, Maas-
tricht University, The Netherlands). Supervision of high-quality, tailored to the PhD’s individual 
needs is therefore an extremely important issue, of high interest on a general level for universi-
ties, but also for the success of individual PhD trajectories. Although a PhD trajectory is focused 
on performance and output on a specific academic topic, supervision quality and the relationship 
with the supervisor are considered to be amongst the most important issues for a PhD candidate 
and should, therefore, not be underestimated.  

A complicating factor of the relationship between PhD candidates and their supervisors is that 
they do not enter the PhD trajectory as equals; their relationship is hierarchical by nature. The 
PhD candidate is (highly) dependent on his or her supervisor(s), which is reflected by a go/no-go 
verdict 10 months after the start of a PhD trajectory in the Netherlands and by the quality and 
speed of the feedback provided by supervisors. Moreover, important decisions, such as when to 
submit a manuscript to a journal or to the thesis assessment committee, are being made by super-
visors, not by PhD candidates. This can cause feelings of dependency and uncertainty within a 
person, feelings that need to be acknowledged and handled carefully by supervisors. Supervisors, 
on the other hand, may also experience doubts and difficulties in their relationship with a PhD 
candidate, even if they have ample experience with supervision. Whereas new supervisors might 
experience a lack of supervision skills or experience, the more experienced ones might not always 
be aware of the increasing gap between their own knowledge, skills, and competences and the 
level of those in their candidates. Individual supervisor’s skills, such as empathy, communication 
and coaching skills, are highly important for matching or mismatching with a PhD candidate 
(Delaney, 2008; Gill & Burnard, 2008; Sinclair, 2004). 
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Considering the above and considering the size of the PhD candidate population (about 8702 in 
2010 in the Netherlands) (VSNU, 2011), the quality of supervision and relational aspects between 
PhD candidates and their supervisors that might affect the performance of both and the factors 
influencing progress and success timely and completion of PhD trajectories are worth investigat-
ing in more detail. In addition this study aims to investigate both perspectives of the PhD candi-
dates and the PhD supervisor on the relational aspects of supervision and on the quality of super-
vision.  

With the present study we aim to explore relational aspects by investigating the expectations, 
experiences, and opinions of PhD candidates and supervisors regarding each other’s role, thereby 
focusing on positive and negative contributing aspects. 

Methods 

Setting 
This study was carried out amongst PhD candidates and supervisors in the field of Medicine and 
Health Sciences within Graduate School CAPHRI, Faculty of Health, Medicine & Life Sciences 
of Maastricht University, The Netherlands. In general, PhD candidates in these fields deliver a 
number of scientific articles published in international, peer reviewed journals, which are com-
piled in the doctorate`s thesis, also including an introduction and general discussion. 

Design 
For both groups a web-based questionnaire with closed and open-ended questions was designed 
in SurveyMonkey (www.surveymonkey.com) and the data were collected online in 2011. 

Participants 
The source population included all of 317 CAPHRI’s internal and external PhD candidates. Of 
this group 54 persons responded (17 %). The source population of PhD supervisors contained in 
total 240 supervisors of which 52 responded (22%). 

Procedure 
Firstly, announcement of the research was sent to all internal and external PhD candidates via e-
mail by the School’s PhD co-ordinator and afterwards by the PhD coordinators via the monthly 
PhD information e-mail one month prior to opening of the survey. Secondly, three reminders 
were sent to increase response rate. Supervisors also received an invitation via e-mail by the PhD 
co-ordinator. The supervisors received two reminders. For both groups anonymity was guaran-
teed; participants did not have to leave their names or birth dates. In addition the surveys that 
were received were coded with an anonymous ID number so tracing a survey back to the actual 
respondent was impossible. 

Measures 
Two separate web-based questionnaires were constructed, one for the PhD candidates and one for 
PhD supervisors. We developed the questions based on the literature as well as our experience of 
working with PhD candidates. Amongst the authors three were PhD representatives, and one was 
a PhD coordinator for a number of years. The questionnaires were developed after thorough dis-
cussion amongst the authors of this article and in cooperation with the members of CAPHRI’s 
Board of Education (PhD representatives, PhD co-ordinator, confidential advisor for PhD candi-
dates and the scientific director). The questionnaires were developed in English. 

http://www.surveymonkey.com/
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The questionnaire for the PhD candidates started with two questions concerning the year of their 
PhD trajectory and the number of supervisors involved in their PhD trajectory, followed by seven 
open-ended questions. These questions were the following: what do PhD candidates value in their 
supervisor(s) and what do supervisors do to encourage them in their work; what would PhD can-
didates need from their supervisors for further stimulation and encouragement (one item about the 
daily supervisor and one about other supervisors); what difficulties do PhD candidates encounter 
related to supervision; if and how they overcame these difficulties; and further feedback regard-
ing supervision.  

In analogy, the supervisors’ questionnaire started with two questions on the number of years they 
had been supervising and the number of PhD candidates currently under their supervision, fol-
lowed by five open-ended questions: what competences do they themselves have that are neces-
sary/beneficial for a successful PhD trajectory (in terms of publications and/or timely completion 
of the PhD); what skills/competences of the PhD candidates do they value the most; what attrib-
utes of PhD candidates hamper a successful trajectory; what difficulties did they encounter in 
supervising PhD candidates; and how did they overcome these difficulties.  

Analysis 
The qualitative data was analysed using the principles of thematic analysis. Thematic analysis is 
an accessible and flexible approach to qualitative data analysis, which is based on coding (Braun 
& Clarke, 2006). Coding refers to categorising data, that is, labelling parts of text to a certain 
category (Joffe & Yardley, 2004). Coding can be both deductive (researcher brings in codes to 
the data) or inductive (arising from the data). In this study we first proceeded with deductive cod-
ing. The codes were created for each question separately for PhD candidates and supervisors. 
Based on these codes mind maps were constructed which helped us cluster codes into themes. 
This represented inductive coding, as it was driven by the data. These steps were undertaken by 
authors HB and KP for the supervisors and by MW and GK for the PhD candidates, initially on 
an individual basis, and then integrated after deliberation with each other (inter-rater reliability). 

Results 
After extensive thematic analyses the open-ended questions resulted in the distinction of three 
main themes relevant for supervision process for both groups. These themes were the following: 

Personality includes PhD candidates’ characteristics such as perfectionism, self-esteem, and dili-
gence, and supervisors’ characteristics such as empathy, patience, and flexibility. It also concerns 
the relationship between the PhD candidate and his/her supervisor and addresses issues such as 
involvement and being a team player. 

Knowledge and skills refer to the statements about PhD candidates being expected to increase 
their knowledge on the content and to improve writing skills and analytical skills, and supervisors 
being expected to have a solid knowledge of the topic, an extensive network, and methodological 
expertise. 

Communication and coaching reflect the process of supervision and address, for instance, the 
way feedback is provided, whether the PhD candidate feels stimulated by his/her supervisors, and 
whether the schedule is monitored closely enough. 

The results for the PhD candidates and the supervisors were analysed separately and are therefore 
presented separately too. Both sections start with a general part, followed by a specific part on 
problems related to the three emerging themes: Personality, Knowledge and skills, and Communi-
cation and coaching. 
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Results for PhD Candidates 
Of the responding PhD candidates, 52% were in the second or third year of their PhD trajectory, 
26% in their first year, 20% in their fourth year, and a minority started over four years ago. Most 
of these PhD candidates had two or three supervisors (81%) and 9% of the respondents had more 
than three supervisors.  

In general, PhD candidates stressed the importance of supervision and of the quality of the super-
vision for their performance. PhD candidates also suggested that the supervisors should be as-
sessed on performance factors such as number of successful PhDs, number of timely graduated 
PhD candidates, delay in work of PhD candidates, and so on. Some even went as far as suggest-
ing these performance factors should influence the supervisor’s budget. PhD candidates indicated 
that performance factors and other factors related to good supervision should be written into a 
supervision guideline: 

“It would be very good if there was a course for supervisors. Supervisors sometimes have 
a blind spot when it comes to supervision and so a course would be beneficial for all par-
ties.” PhD candidate # 25 

“I think there should be some clear guidelines for supervisors regarding what they should 
and are expected to do, and what they should avoid doing.” PhD candidate # 8 

A general issue shown by the data is that PhD candidates complied with excessive workload by 
structurally working more than 40 hours a week. Some of them reported changing their own atti-
tudes or mind-set in order to deal with the problems encountered. A few even ignored the prob-
lems, hoping they would go away after trying to solve them without success. 

Personality 
The PhD candidates reflected on the personality of their supervisor(s) by identifying valuable 
supervisors’ characteristics for their motivation and encouragement. 

The candidates specifically stated that what they wanted and needed from their supervisors in-
cluded flexibility, honesty, being a good listener, and being empathic in order to be encouraged in 
their work. Empathy not only meant that supervisors should be able to understand the PhD candi-
date in work-related situations, but also in private situations, shifting from a role of a supervisor 
to the role of a mentor. Moreover, the supervisor showing explicit engagement and involvement 
in the project, but also taking an interest in the PhD candidate as a person and in his/her private 
life influenced the majority of the PhD candidates’ work in a positive way: 

“I value that my supervisor is personally very engaged in my project. She motivates me 
and that gives me peace and rest in very busy periods.” PhD candidate # 17 

“She is always honest. You can tell her every problem you have and she will help you 
find a solution. She listens to your problems…” PhD candidate # 8 

Some but not all of the supervisors were considered inspiring and very successful in motivating, 
stimulating, and encouraging their PhD candidates. Not feeling inspired or motivated was consid-
ered detrimental to the PhD trajectory. In addition, PhD candidates wished to be more appreciated 
and trusted by a supervisor. Responsiveness was also considered to be a quality of supervisors 
that was highly valued, but often lacking. Some PhD candidates explained that they missed the 
responsiveness in their supervisors:  

 “A bit more interest in the work being done.” PhD candidate # 39 

On trust, one candidate said, “I would need my supervisor to have faith in my abilities.” 
PhD candidate # 21 
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According to the above, PhD candidates’ motivation depended on a supervisor being empathic, 
taking an interest in the candidate, being open, being a good listener, and being responsive. A 
lack of these characteristics negatively influenced their motivation.  

Knowledge and skills 
PhD candidates stressed the importance of supervisors providing good content-related feedback 
and having a high level of content-expertise. Good content-related feedback was defined in terms 
of being clear, to the point, and providing unambiguous suggestions for improvement. 

“[My supervisor has] high expertise, real interest in my work, gives very technical and 
detailed reviews of my work, has good attitude. [S/he] gives very detailed review of my 
drafts…” PhD candidate # 21 

“My supervisor is almost always available to answer my questions and is very patient ex-
plaining things. He has a lot of knowledge on the subject.” PhD candidate # 12 

Not all PhD candidates were satisfied with the feedback provided by their supervisors. They re-
ported needing better content-related feedback and clearer guidance. Improvement in the feed-
back also included a thorough preparation by the supervisor. 

“[I need] more content driven instead of vague and general feedback. Teach me some-
thing instead of talking very general.” PhD candidate # 6 

“[I need more] involvement and don’t need them to only read the articles and change 
words, I need them to actually come up with new concepts or input.” PhD candidate # 25 

PhD candidates clearly needed proper content-related feedback in order to help them improve the 
quality of their work. A high level of expertise was listed a prerequisite for good content related 
feedback. 

Communication and coaching 
Communication and coaching skills were much appreciated by PhD candidates. Firstly, PhD can-
didates found it important to have a good relationship with their supervisors individually, but also 
with the complete PhD team. Secondly, PhD candidates found it essential that supervisors take 
the feedback rules into consideration. What PhD candidates valued was feedback given in a non-
judgmental and constructive way, not just emphasising all that was not good. As long as feedback 
was constructive, it was evaluated positively by PhD candidates: 

“Both supervisors are very involved in the research project. [I value their] involvement 
and the positive feedback they give me is encouraging.” PhD candidate # 4 

“They encourage me by giving compliments when a job is done properly.” PhD candidate 
# 23 

If supervisors showed involvement and provided PhD candidates direction, but at the same time 
offered sufficient freedom in their work, this encouraged the PhD candidate’s confidence to pro-
ceed. One PhD candidate explained it as follows: 

“The supervisor is helping me in finding my own way and research style.” PhD candidate 
# 24 

“[I appreciate that my supervisor] comes up with new ideas, sets deadlines and helps me 
arrange certain things to achieve goals.” PhD candidate # 38 
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PhD candidates found it important that their supervisors were available (for questions and advice 
via Email and/or an appointment), responded in time, set deadlines, and gave practical advice. 
They found it difficult to work when these coaching skills were missing: 

“I need my daily supervisor to support me in the parts of the project that I have no expe-
rience with (e.g., planning a pilot-study, planning a project). I expect my daily supervisor 
to take the lead sometimes and not always wait for me to solve problems or address is-
sues.” PhD candidate # 29 

Some PhD candidates reported the supervisors having too high workload and working under a lot 
of pressure. This affected feedback and meetings: 

“Due to stress and huge workload…. feedback and meetings are rushed or vague.” PhD 
candidate # 10 

On few occasions personal disagreements between supervisors, and supervisors having different 
opinions about the content of the PhD track were mentioned as problematic. At times, larger-scale 
departmental conflicts, in which supervisors were involved, affected the PhD project or PhD can-
didate as well: 

“My supervisors have issues with each other.” PhD candidate # 35 

“[I have difficulties with] departmental or even higher degree conflicts (with or together 
with the supervisors) affecting the workplace of a PhD candidate in a negative way.” PhD 
candidate # 45 

Most PhD candidates stressed that talking with peers and colleagues, as well as direct communi-
cation with the supervisor, was the first step in the process of solving difficulties: 

“[We solved it] mostly by negotiations.” PhD candidate # 10 

“Working on the problem with people who are concerned with this problem.” PhD candi-
date # 22 

In addition, they also tried to develop a better relationship with supervisor(s) and make arrange-
ments and clear plans. 

From the above it follows that good coaching skills, including providing constructive delivery of 
feedback, taking the lead when necessary, and providing a clear direction were considered ex-
tremely important by the PhD candidates. Communication, also among supervisors, was deemed 
necessary and helped to overcome difficulties or solve problems, though not on all occasions. A 
high workload was generally handled by working structural overtime, instead of communicating 
about it. It appears that PhD candidates considered a high workload as their own problem, instead 
of a joint problem.  

Results for PhD Supervisors 
The number of PhD candidates that supervisors guided varied: 76% reported supervising up to 6 
PhD candidates, but also a considerable part (16%) supervised more than 10 PhD candidates, 
either as a co-promoter or as promoter. The respondents were generally equally divided on a con-
tinuum from relatively little experience to very experienced: almost a quarter (23%) just started 
supervising, a quarter had 3 to 5 years of experience, 24% had 6 to 10 years of experience, and 
28% had more than 10 years of experience as a PhD supervisor. 

From the qualities that supervisors valued in themselves and in their PhD candidates that contrib-
ute to successful completion of the PhD trajectory, the difficulties they encountered and the ways 
in which they acted to overcome these, the same three themes as from the responses of the PhD 
candidates could be derived: personality, knowledge and skills, and communication and coaching. 
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Personality 
Personality characteristics related to one’s own qualities as a supervisor that are perceived as 
helpful for the supervision process are flexibility, analytical thinking, empathy, social competenc-
es, being a team player, patience, insightfulness, ability to self-reflect, and being a good listener. 

“Being aware of one’s own supervision style and being able to vary the supervision 
style… and being able to shift the focus from professional to personal if needed.” Super-
visor # 20 

“Being patient, having expertise, coaching competencies… being a team worker and able 
to make decisions if necessary.” Supervisor # 7 

Personality characteristics that supervisors highly valued in their PhD-candidates were related to 
the ability to work in a team, while at the same time also being able to work independently and 
autonomously. Openness for receiving feedback and criticism, self-reflection, and enthusiasm 
were also considered important in PhD candidates.  

“…it is very important that PhD candidates are able to reflect on their own functioning… 
so that they are able to ask for help at the right moment, to articulate their needs, to take 
critique and integrate feedback in their work.” Supervisor # 2 

“Enthusiasm, positive outlook, independence, eagerness…” Supervisor # 46 

“Being transparent in why he or she has good or bad days, the candidate has self-
reflection, and realizes in time that a thesis project is, or is not, the right choice for him or 
her.” Supervisor # 12 

Two personality types in the PhD candidates were distinguished that might hamper the supervi-
sion process and the completion of the PhD trajectory. One type concerned candidates being too 
independent, overconfident, not being open for criticism, and having troubles accepting authority 
and expertise of the supervisor. The other type concerned candidates who were too dependent, 
passive, waiting for solutions offered, and had no self-confidence. 

 “Be too independent, do not ask for help timely; or the other way around, ask too much 
help” Supervisor # 9 

“…PhD not accepting (consciously or unconsciously) that supervisor might have superior 
knowledge and experience.” Supervisor # 36 

The PhD candidate being sloppy or being too perfectionist was not appreciated either: 

“Perfectionism, not being able to set priorities, postponing tasks.” Supervisor # 47 

“Being sloppy and very slow with addressing feedback.” Supervisor # 49 

Other characteristics that were identified by supervisors as difficult included rigidity, inflexibility, 
difficulties in dealing with stress and frustration, and a lack or loss of motivation. 

Knowledge and skills 
When reflecting upon their own qualities contributing positively to the supervision process 
knowledge of numerous specific methodologies, of statistics, and on the contents of the topic 
were mentioned, along with having an extensive network, experience in writing scientific papers, 
and previous experience in guiding research projects. One supervisor explained: 

“I have ample experience in different methodologies, and based on that I can coach the 
PhD candidate where opportunities and difficulties lie during the PhD track.” Supervisor 
# 23 



The Voice of PhD Candidates and PhD Supervisors 

226 

When reflecting upon preferred skills of their PhD candidates, supervisors mentioned analytical 
skills, statistical knowledge, overview of the research topic, good networking, writing skills, and 
creativity. 

“Organising skills, writing skills, communication skills, time planning skills, skill to dis-
criminate.” Supervisor # 1 

“Good writing skills, working in a structured way, good analytical skills…” Supervisor # 
18 

However, sometimes the preferred qualities were lacking. For example, supervisors mentioned 
problems with their PhD candidate’s English writing skills, analytical skills, and learning ability. 
More specifically, problems were mentioned in case of a lack of statistical and research methods 
skills. 

 “Not able to write a research plan or not able to translate research question in sub ques-
tions that are feasible to execute; not able to organise his or her own research and data 
collection; no writing skills.” Supervisor # 44 

“Difficulties when a PhD candidate has problems with writing an article.” Supervisor # 
41 

Strategies to handle these problems included advising PhD candidates to attend courses, provid-
ing access to their own network, re-writing sections of articles, or trying out different writing 
methods that would suit the candidate better. Some supervisors decided on taking a course them-
selves, thereby improving their own supervisory skills. However, not all difficulties could be 
resolved by these strategies. The workload was sometimes considered too high since some super-
visors had too many PhD candidates, which in their view compromised the supervision quality. 
This problem was considered unsolvable: 

“It is difficult to overcome this issue, since it is not done to give PhDs to somebody else. 
Also, of course because somebody else may not have the expertise.” Supervisor # 27 

Generally, PhD candidates and supervisors had the same opinions about necessary skills and 
competences for supervisors, concerning mainly expertise and experience. In case of lacking or 
insufficient skills more coaching was considered necessary.  

Communication and coaching 
Communication and coaching aspects that were considered important for the PhD trajectory con-
cerned motivation, availability, support, expectations, and the personal relationship between the 
supervisor and the PhD candidate. Supervisors highlighted that their ability to motivate their PhD 
candidates and make them enthusiastic about the research was also brought about by their own 
dedication to the project. 

“Inspiring young researchers concerning research, especially applied science and prag-
matic studies, passion for research, creating an egalitarian climate where the candidate is 
stimulated to take responsibilities…” Supervisor # 12 

“Easy access both on- and off-line (just come to my office) creating a safe environment 
in which all suggestions/comments can freely be discussed without judgement.” Supervi-
sor # 5 

“I create a safe learning environment and connect candidates with similar themes to en-
hance creativity… I create challenging experiences with safe environment, so they are 
able to experience success.” Supervisor # 32 
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Supervisors also tried to help the PhD candidates deal with (occasional) complexities that arise 
during team meetings. One supervisor highlighted: 

“In joint meetings with the whole promotion team (PhD candidate, co- and promoter(s)) I 
further notice that a PhD candidate cannot always process all information and questions 
directly. Therefore, I, as co-promoter, sometimes have (if PhD students asks for it) a talk 
afterwards, in which we go through everything and work out a concrete step-wise plan. I 
do think this especially occurs in the beginning of a PhD trajectory (year one and two).” 
Supervisor # 17 

Issues that supervisors considered problematic to deal with were lack of motivation and lack of 
organisational and communication skills in their PhD candidates. 

“Nine to five mentality, unrealistic optimism, bad time-management, stubbornness.” Su-
pervisor # 10 

“Mixing private life with professional life, time management, lack of motivation to work 
after working hours.” Supervisor # 13 

 “Not doing what has been agreed upon.” Supervisor # 8 

Supervisors also expected that, over time, PhD candidates would take more initiative in and re-
sponsibility over their project, and found it problematic if such transition did not take place. They 
also acknowledged that balancing independence of the PhD candidate and guidance by the super-
visor is difficult. Expectations are pivotal in this, yet not circumscribed. 

“If PhD candidates are not slowly developing more insight and responsibility of their pro-
ject (in cooperation with the PhD team).” Supervisor # 16 

“Balance between telling the PhD candidate what to do, and allowing him/her to develop 
own ideas.” Supervisor # 25 

Strategies by supervisors to handle these difficulties included making explicit and clear agree-
ments, and being more responsive to the PhD candidates’ needs. 

“Stay clear to the candidate, make fixed appointments and when nothing works, stop the 
process.” Supervisor # 30 

“I am busy, helpful: reflecting on it and working together with co-supervisors and as-
sessing what works.” Supervisor # 20 

Some supervisors interpreted the issues mentioned above in light of the learning process that a 
PhD candidate goes through and discussed the impact of a PhD trajectory on the future career of 
the candidate.  

“Try to regard the PhD trajectory as a learning trajectory. Have attention for the career of 
your PhD candidate, he/she is not just doing research for you/with you, but also develop-
ing a career…” Supervisor # 31 

“…show PhD candidates all facets of doing a PhD so that they are prepared and able to 
continue research when they are done, and take the time to plan the future, what to do af-
ter PhD is finished.” Supervisor # 22 

The interpersonal relationship between supervisors and their candidates deserves special consid-
eration here. Loss of trust in each other or a mismatch on a personal level were perceived as a 
source of stress and frustration. Supervisors also mentioned difficulties in dealing with PhD can-
didates who had personal problems that affected their work capacity negatively. Sometimes the 
supervision team did not function well, such as different supervisors steering in divergent direc-
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tions, different views within the team, and not having good interpersonal relations within the su-
pervision team: 

“[I encounter problems regarding]…Different views within the inner circle on supervi-
sion; occasionally time shortage and political stuff (best left out of students’ work).” Su-
pervisor # 22 

“Unclear communication about cooperation in supervisors group and authorship, differ-
ent supervisors who steer in different directions, or in different ways asking too much su-
pervision from too many persons no penalties-consequences when students do not meet 
deadlines.” Supervisor # 34 

Finally, supervisors also mentioned some procedural issues, such as lack of funding and the diffi-
culty in guiding external PhDs who were physically far away. 

Supervisors were quite clear about their own input in the coaching process. What supervisors 
struggled with was the amount and type of support needed in the different stages of the PhD tra-
jectory and finding the right balance between delivering input and allowing the PhD candidate the 
freedom to decide for himself. Also the personal relationship between supervisor and PhD candi-
date sometimes gave rise to problems, which were handled by making clear agreements with the 
candidate, being responsive, and acknowledging the fact that a PhD trajectory is about learning 
and development. An overview of the concepts mentioned by both PhD candidates and PhD su-
pervisors is presented in Figure 1. 

Figure 1 is a visual representation of the most often reoccurring concepts mentioned by the inter-
viewees. The figure shows the results of both supervisors and PhD candidates. Vertically the two 
groups are represented; PhD candidates on the left and PhD supervisors on the right. Horizontally 
the themes discussed are displayed. Analyses of the data showed PhD candidates reflect on their 
supervisors qualities and skills (success factors and hurdles) represented in the lower left quad-
rant. PhD candidates did not reflect on their own qualities and skills. This explains why the upper 
right quadrant of the figure is blank, meaning we did not evaluate this. For supervisors it is slight-
ly different, they reflected on qualities and skills of their PhD candidates (success factors and 
hurdles) and they also reflected on their own qualities and skills which make their supervision 
successful (success factors). However PhD supervisors did not reflect on accepted or perceived 
hurdles. That is why half of the lower right quadrant is blank.  
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Figure 1: Overview of the concepts mentioned by both PhD candidates and PhD supervisors 



The Voice of PhD Candidates and PhD Supervisors 

230 

Discussion 
We set out to examine the intricate relationship between PhD candidates and their supervisors and 
the hurdles and success factors related to good PhD supervision. By specifically focussing on 
what the individuals from both groups value in each other, this study contributes to an increased 
understanding of the needs of both PhD candidates and PhD supervisors. Practical solutions were 
suggested by both parties in case problems arose with PhD supervision. The respondents 
acknowledged and confirmed the importance of receiving (for the PhD candidates) and providing 
(for the supervisors) high quality supervision. According to both groups, good quality supervision 
increases motivation, as well as keeping a good flow in the project and enhance the self-
confidence and professional development of the PhD candidate. Thus, the practical solutions and 
the specific needs and preferences as reported by the respondents described above, can be used to 
facilitate (timely) PhD completion. 

On a personal level, PhD candidates’ motivation depended on a supervisor being involved, em-
pathic, open, a good listener, and responsive. When personal attention was lacking, it created 
motivational problems for the PhD candidate. Similarly, the supervisors mentioned flexibility, 
empathy, social competences, and responsiveness in themselves as positively contributing factors 
to the trajectory. They were aware that motivating PhD candidates, investing time, and providing 
emotional guidance and support were necessary qualities for providing good supervision. Con-
cerning personal attention, supervisors also acknowledged that insight into the personality of the 
PhD candidate helped tailor the supervision to individual needs (for the overlap in and links be-
tween answers, see Figure 1). Attributes appreciated by the supervisors in their PhD candidates 
were independence and taking initiative but also being receptive to feedback. Difficulties encoun-
tered involved overconfident PhD candidates who did not acknowledge the supervisors’ expertise 
on the one hand, and passive candidates who relied too heavily on the supervisor on the other 
hand. Sloppiness or being too perfectionist were not much appreciated. 

Generally, PhD candidates and supervisors had the same opinions about necessary knowledge and 
skills for supervisors. These included expertise on the content, methodological skills, abundant 
experience in publishing, knowledge of statistical methods, and having an extensive network. In 
addition, the PhD candidates stressed the importance of providing good content-related feedback, 
which should be specific and provide a clear direction to the work in progress. Necessary 
knowledge and skills for PhD candidates, more or less expected to be present, were analytical 
skills, statistical knowledge, good networking and writing skills, and creativity. Not all these 
qualities were found in all candidates. Strategies supervisors used to overcome these gaps includ-
ed advising on which courses to take, helping them with writing, and monitoring the process and 
progress frequently. Some supervisors took a course on supervision to improve the quality to 
prevent or deal with problems related to above-mentioned gaps and skills. It was recognised by 
supervisors that a PhD trajectory was a learning trajectory, i.e., a development should take place 
in the work and professional attitude of a PhD candidate. It was expected that over time PhD can-
didates would take more initiative in and responsibility over their project. While supervisors felt 
that on some occasions development was lagging behind, PhD candidates occasionally felt that 
their development was not recognised enough. The supervisors specifically expressed their strug-
gle with coaching a candidate towards more independence and with knowing what can or cannot 
be expected of a person in a certain phase of the trajectory. The results did not reveal whether 
these expectations were communicated and discussed with each other. Therefore, to prevent prob-
lems there should be an open and safe learning environment so that if one of the parties fails with 
respect to the above-mentioned expectations, the other party can address it without fear or feeling 
insecure. 

Both PhD candidates and supervisors agreed on the importance of good communication and 
coaching skills. PhD candidates valued good coaching skills, including receiving constructive 
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feedback, supervisors taking the lead when necessary, and providing clear direction. Similarly, 
supervisors wanted to motivate the candidates and make them enthusiastic about their research by 
showing their own dedication, by being available, providing support, and creating the right at-
mosphere. Inspiring their candidates and making them feel passionate about their research were 
aims frequently mentioned. Communicating well also helped to overcome difficulties or solve 
problems. However, on some occasions communication failed: personal disagreements between 
supervisors, or disagreements about the work of the PhD candidate, as well as problems within 
the department were reported that hampered the progress of the trajectory. In case of the work-
load being too high, PhD candidates handled this by structurally working overtime and not by 
communicating about it. However, it is not clear from the findings whether they did not raise the 
subject at all or whether they tried to discuss it but were turned down. Some supervisors criticised 
the ‘nine to five mentality’ or the ‘lack of motivation to work after working hours’, so the authors 
suspect this is a sensitive issue to discuss. 

In general, it is noteworthy to mention the nature of the relationship between the PhD candidate 
and the supervisor, which is based on a power difference. Hence, PhD candidates are bound to be 
affected more if the relationship is not good, than supervisors. We believe that PhD candidates 
are well-aware of the power difference in their relationship with supervisors. Consciously or sub-
consciously, the dependence on the supervisors’ judgement, feedback, availability, and approval 
affects the trust in one-self and self-esteem and can cause insecurities that may vary from minor 
uncertainties that can easily be solved or discussed, to fundamental insecurities that can hamper 
daily functioning. Although supervisors may also be well-aware of this disparity in their mutual 
relation, they may not always be aware of the day-to-day effect it has on the state of mind and 
attitude of their PhD candidates and the level of insecurity and dependence it involves. In that 
light, direct and explicit communication, appreciation of mutual openness and trust, are all the 
more important. 

Recommendations 
Based on the results we propose several recommendations. Though some of these may not be 
'new' that is they may already be a part of the guidelines or good practices in place at some uni-
versities, we feel that the current study results underpin and warrant the listing of these recom-
mendations. In general, we consider it very important that mutual expectations and responsibili-
ties should be explicitly discussed and put down in writing at the start of the PhD trajectory (van 
der Boom, Klabbers, Putnik, & Woolderink, 2013). These mutual expectations and responsibili-
ties should have a regular follow-up and readjustment. During yearly evaluation meetings, and 
preferably more often, not only the progress of the PhD trajectory should be discussed, but the 
relationship and communication within the PhD team should be appraised as well. Feedback on 
work in progress or performance, by either one of the parties, should be given in a constructive 
and respectful way, contributing to a positive and confidence-building atmosphere. PhD candi-
dates are recommended to make a long-term, structured plan of meetings with their supervisors to 
ensure sufficient guidance, to take minutes of each meeting, and to take initiative and responsibil-
ity for the PhD trajectory and be open for feedback. Supervisors are recommended to involve the 
HR department in the selection of a PhD candidate, and seek advice and guidance in the form of 
supervision courses or regular peer exchange of supervision experiences, preferably facilitated by 
their organisation. Supervisors are recommended to tailor their supervision style and approach to 
the specific PhD candidate, and provide varying levels of support adjusted to the phase of the 
PhD trajectory and the needs of the individual, thereby fostering their confidence and self-
esteem(van der Boom et al., 2013). We recommend that the supervision team consists of at least 
two, and maximum three or four supervisors who complement each other and that they clearly 
divide their tasks. One should be made responsible and available for the more intense daily 
coaching of the candidate. The whole team should remain conscious of the dynamics within the 



The Voice of PhD Candidates and PhD Supervisors 

232 

supervising team and of the PhD trajectory and how this may affect the PhD candidate(van der 
Boom et al., 2013). 

Limitations 
Some limitations of the present study must be taken into account in order to correctly interpret the 
findings. Firstly, although the response rate was limited, the authors believe the responses were 
reflective of the variety of PhD candidates’ and supervisors’ experiences, considering that a lot of 
information received was centring repeatedly on the highlighted themes, indicating saturation. 
Secondly, authors cannot pair the responding PhD candidates with the responding supervisors 
considering that participation was anonymous. This would have been particularly interesting 
since it would have enabled us to study whether there are interpretational differences or strategic 
differences in recognising or dealing with problems. Thirdly, our questionnaire did not include 
PhD candidates having to reflect on their own attitudes, knowledge, or skills (as shown in Figure 
1) whereas we asked the supervisors about their attributes contributing to a successful PhD trajec-
tory. Given the finding that supervisors sometime struggled with personality attributes of the can-
didates it would have added to the findings if we knew how PhD candidates interpret the im-
portance of their personality to the trajectory. Fourthly, difficulties and how to overcome these 
were topics included in separate questions. Therefore, we could not always relate the strategy to 
the problem. However, because a substantial part of the participants combined both questions, 
this enabled us to integrate them. Finally, the present study has been conducted within one gradu-
ate school and the question is whether the results are applicable to the same extent to other 
schools in and outside the Netherlands as well. However, considering this particular graduate 
school is quite large and encompasses numerous departments that vary in size and topic, we be-
lieve that this study can be of use to other PhD candidates and supervisors in other health-related 
academic settings as well. 

Conclusion 
This study contributes to an increased understanding of the needs, wants, preferences, and expec-
tations of both PhD candidates and PhD supervisors regarding supervision. The study is unique in 
its kind due to the fact that it reflects on and describes perspectives of both the PhD candidate and 
their supervisor. Interesting to see is that there is an overlap between the answers given by both 
parties which means the same attributes are valued. This is a good starting point for an increased. 
understanding about each other’s needs and might improve the relationship between the PhD 
candidate and the supervisors. 

PhD candidates and their supervisors can save a lot of time and mishap when discussing mutual 
expectations and needs before and during the PhD trajectory. This might diminish the dropout 
rate as well as enhance timely completion of PhD trajectories without compromising the quality 
of scientific output. At the same time, costs can be saved on departmental and university level. 
Further research should seek to validate the results in other scientific fields, and in other coun-
tries. 
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Appendix A: 
Survey for Professional Doctorate Students  

and Alumni 
1. Are you a student or alum of an Executive Doctorate program?   
(Note:  Executive Doctorate programs practitioner-researcher programs which result in awarding an Executive Doctorate of Business Administration, 
Doctor of Business Administration, Doctor of Management or other similar degrees) 
 
O Current student 
O Alumna/Alumnus 
O Neither (discontinue survey) 
 
Please note program and location.   
 
 
STUDENT QUESTIONAIRE: 
2a. I am currently: 
O First year student, or in first 25% of program 
O Second year student, or 50% of program complete 
O Final year student, or more than 50% of program complete 
O Student in final stage of program, finished coursework and completing dissertation or similar 
 
3a.  Upon completion of my degree, I expect my degree to facilitate (if more than one, please rank in order of im-
portance): 
O Advancement within my current company/organization 
O Change companies within same industry  
O Change industry or career focus 
O Enter academia 
O Degree is for personal fulfillment or other reasons rather than professional development 
 
Additional Comments: (Please include current industry and future career plans): 
 
4a.   Would the creation of a formal alumni organization be beneficial?  
O No, I don’t see a need for such an organization 
O Yes, I like the idea, but with membership exclusive to the graduates of my program  
O Yes, I like the idea, and it should be part of an international network of scholar-practitioner doctoral graduates 
O Other – please describe 
 
Additional Comments: 
 
5a.  Would the creation of a formal organization for current Executive Doctorate students be beneficial? 
O No, I don’t see the need for such an organization 
O Yes, I like the idea for all current students 
O Other – please describe 
 
Additional Comments: 
 
6a.  Should there be a combined student/alumni organization at your university 
O No, keep them as separate organizations 
O Yes, combine them 
 
Additional Comments: 
 
7a.  What would be the appropriate mission of such a student organization? Please rank in order of importance. 
O Knowledge sharing/informal study groups 
O Experience sharing about courses and curriculum 
O Professional networking 
O Program advice 
O Joint research for scholarly publications 
O Other, please specify: 
 
Additional Comments: 
 
8a.  What would the appropriate mission of an alumni organization be? Please rank in order of importance. 
O Knowledge sharing/informal study groups 
O Experience sharing about courses and curriculum 
O Professional networking 
O Program advice 
O Joint research for scholarly publications 
O Other, please specify: 
 
Additional Comments: 
 
9a.   What activities do you envision by these organizations? Please rank in order of importance. 
O Annual practitioner-scholar conferences 
O Periodic informal meetings on topics of mutual interest 
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O Collaborative research projects and dissemination of Executive Doctorate research 
O Collaborative problem-solving events 
O Periodic reports to program management on potential improvements to the program 
O Recommendations for increasing the visibility and prestige of the program 
O Marketing the Executive Doctorate degree to academia and industry 
O Other, please specify: 
 
Additional Comments: 
 
10a. Would you like to join an organization affiliated with a broader group of scholar-practitioner doctoral gradu-
ates from other schools (e.g. Georgia State, Case Western, University of Maryland, Cranfield School of Manage-
ment, and others throughout the world)? 
O No, I don’t see a need for such an affiliation 
O Yes, I like the idea, but need to know more about it 
O Yes, I would be interested in being a member of such an affiliated organization 
 
Additional Comments: 
 
11a. I am willing to participate in the following ways. Check all that apply. 
O Attend sponsored conferences 
O Prepare papers and present at sponsored conferences 
O Serve as organizational support for meetings and/or conferences 
O Attend sponsored conferences if held outside the U.S. 
O Serve as a representative of my program to a broader scholar-practitioner affiliated group 
O Other (please describe below) 
 
12a. If you would like to be contacted and become part of any of these organizations, please provide your name 
and contact information. 
 
ALUMNI QUESTIONAIRE: 
 
2b. I received my Executive Doctorate degree: 
O Within the past 2 years 
O 2-5 years ago 
O Over 5 years ago 
 
Please note program and location.   
 
3b.  Would the creation of a formal alumni organization be beneficial? 
O No, I don’t see a need for such an organization 
O Yes, I like the idea, but with membership exclusive to graduates of my program  
O Yes, I like the idea, and it should be part of an international network of scholar-practitioner doctoral graduates 
 
Additional Comments: 
 
4b.  Should there be a combined student/alumni organization? 
O No, keep them as separate organizations 
O Yes, combine them 
 
Additional Comments: 
 
5b.  What would be the appropriate mission of such an organization? Please rank in order of importance. 
O  Knowledge sharing/continued educational opportunities  
O Experience sharing about courses and curriculum 
O Professional networking 
O Program advice 
O Joint research for scholarly publications 
O Other, please specify: 
 Additional Comments: 
 
6b.  What activities do you envision by this organization? Please rank in order of importance. 
O Annual practitioner-scholar conferences 
O Periodic informal meetings on topics of mutual interest 
O Collaborative research projects and dissemination of Executive Doctorate research 
O Collaborative problem-solving events 
O Periodic reports to program management on potential improvements to the program 
O Recommendations for increasing the visibility and prestige of the program 
O Marketing the Executive Doctorate degree to industry 
O Other, please specify: 
 
Additional Comments: 
 
7b. Would it be appropriate for graduates of your program to join an organization affiliated with a broader group 
of scholar-practitioner doctoral graduates from other schools (e.g. Georgia State, Case Western, University of 
Maryland, Cranfield School of Management, and others throughout the world)? 
O No, I don’t see a need for such an affiliation 
O Yes, I like the idea, but need to know more about it 
O Yes, I would be interested in being a member of such an affiliated organization 
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Additional Comments: 
 
8b. I am willing to participate in the following ways. Check all that apply. 
O Attend sponsored conferences 
O Prepare papers and present at sponsored conferences 
O Serve as organizational support for meetings and/or conferences 
O Attend sponsored conferences if held outside the U.S. 
O Serve as a representative of GSU’s EDBA program to a broader scholar-practitioner affiliated group 
O Other (please describe below) 
 
9b. After completing your Executive Doctorate, did you change career paths?  Please check the one which most 
closely applies: 
O No. I remained with the same organization I was with before graduation and was not promoted 
O Yes. I remained with the same organization, but was promoted 
O No, but I changed organizations and remained in the same industry 
O No, but I changed both organizations and industry 
O Yes, but I remained with the same organization 
O Yes, but I remained within the same industry 
O Yes, I changed both career and industry  
O Other (please describe below) 
 
Additional Comments:: 
 
10b. <<Answered yes in 9b to promotion, career or industry change.>> What extent do you feel your degree facilitated 
that promotion or career change? 
O  A great deal 
O Somewhat 
O A little 
O Very little 
O Not at all 
 
Additional Comments:: 
 
11b. <<If an answered “a little” or more in 9b>> Check what you believe is the greatest factor of your Executive Doctor-
ate which contributed to that promotion or change: 
O Prestige of degree/designation 
O Non research-related coursework and curriculum  (what was taught or read)  
O Research (researching, writing, research methods learned) 
O Networks created (professors and/or fellow students) 
O Other  (specify) 
 
Additional Comments:: 
 
 
  

12b.  Do you now teach? 
O  Yes, full-time and university level, as primary career 
O  Yes, part time/adjunct at university level 
O  Not currently, but I plan to in the future 
O  No   
 
Additional Comments:: 
 
13b. How actively have you remained involved in research after graduation? 
O  Not at all 
O  Little active (published, co-published, submitted, or actively working on one article) 
O  Somewhat active (published, co-published, submitted or actively working on 2-3 articles) 
O  Active  (published, co-published, submitted or actively working on 4-5 articles) 
O  Very active  (published, co-published, submitted or actively working on 6+ articles) 
 
Additional Comments:: 
 
14b.  <<If you answered not at all or little active to 13b>> What do you feel is the greatest reason for your level of publishing activity? 
O  N/A 
O  Not interested in doing formal research 
O  No or little convenient access to library or research facilities 
O  Lack of time 
O  Lack of access to network of fellow researchers (both professors and fellow alumni) 
O  Other (Specify) 
 
Additional Comments:: 
 
15b. Do you now sit on any for-profit or nonprofit boards? 
O  No  
O  Yes 1 board 
O  Yes  2-3 boards 
O  Yes 4+ boards  
 
Additional Comments:: 
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16b.  <<If your answer to 15b is yes>> How many boards did you sit on before you received your Doctorate? 
O  N/A 
O  None 
O  1 board 
O  2-3 boards 
O  4+ boards  
 
Additional Comments:: 
 
17b. Did your program benefit you? 
O Absolutely! Both personally and professionally. 
O Yes, primarily in my career.  
O Yes, primarily for personal reasons. 
O Yes, but not to the extent I expected 
O No, not at all.  
 
Additional Comments: (Please provide reasons for your answer above):  
 
 
 

18b. If you would like to be contacted and become part of any of these organizations please provide your name and contact information. 
Name: 
Email: 
Degree, University & Year completed 
Current position 
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Appendix B:  
After the Professional Doctorate, Now What?  

Interview Questions 
1) INPUTS/ANTICIPATORY  (BACKGROUND, PREDISPOSITIONS, PREPARATION) 

WEIDMAN 
 

a) Briefly describe your professional background before entering the EDB Program 
i) Career/Organization/Industry just before attending 
ii) Other careers/organizations/industries in your experience 

b) Describe you educational background before entering the EDB Program 
c) What motivated you to pursue a doctorate?  (Wellington & Sykes) 
d) Why did you choose a professional doctorate (Wellington & Sykes) 
e) On a scale of 1-10 to what extent did you expect your degree to facilitate:  Elaborate 

(Survey): 
i) Continuing Development:  professional development/advancement  (Gill & Hoppe) 

(1) Advancement within my current company/organization (Survey) 
(2) Change companies but remain within the same industry, i.e. do not change career 

paths (Survey)  
(3) Enhance your skills and reputation (e.g. degree for credibility or advancement 

within academia) 
ii) Transition (Gill & Hoppe) 

(1) Change industry/career focus (Survey) 
(2) Enter academia (Survey) 

iii) Personal Fulfillment (Gill & Hoppe) 
(1) Extent to which the degree was for intrinsic reasons other than professional de-

velopment or transition 
2) ENVIRONMENT (INTERACTIVE STAGES OF SOCIALIZATION, FOR-

MAL/INFORMAL) WEIDMAN 
a) On a scale of 1-10 to what extent did each of these contribute to your post-graduation ca-

reer path?  How (describe)? 
i) Normative Contexts (Weidman): 

(1) Non research curriculum and coursework (i.e. what was formally taught) 
(a) What courses in particular? 
(b) Process of learning, challenge of overall coursework. 

(2) Formal and Informal Networks 
(a) Peer Groups Interaction (interaction with other students) and networks 
(b) Faculty Interaction and networks 

(3) Research and dissertation  
(a) Research skill taught 
(b) Research/Dissertation process 
(c) Area of dissertation focus 

ii) Personal Communities (Weidman) 
(1) Family 
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(2) Non-school friends 
(3) Employers/Professional Colleagues 

iii) The prestige of the degree/designation (Survey) 
iv) What changes would you recommend to help these contribute more effectively to fu-

ture students’ career aspirations? (Go through each of the above in i & ii) 
3)  OUTCOMES (WEIDMAN) 

a) How many years since graduation? 
b) Describe your career immediately after graduation: 

i) Career/Organization/Industry  
c) Describe your career now (if different from b): 

i) Career/Organization/Industry  
d) What impact has your professional doctorate had on your professional life?   

i) Continuing Development/Advanced Entry:  professional development/advancement  
(Gill & Hoppe) 
(1) Advancement within my current company/organization (Survey) 

(a) I remained with the same organization and was not promoted (Survey) 
(b) I remained with the same organization but was promoted (Survey) 

(2) Change companies but remain within the same industry, i.e. do not change career 
paths (Survey)  
(a) I changed organizations but remained in the same industry 

(3) Enhance your skills and reputation (e.g. degree for credibility or advancement 
within academia) 
(a) My degree helped me to advance in academia or enhanced my consulting 

practice through skills learned and the credibility afforded by the degree 
ii) Transition  (Gill & Hoppe) 

(1) Change industry/career focus (Survey) 
(a) I changed both organizations and industry but not career 
(b) I changed careers but remained within the same organization 
(c) I changed careers but remained in the same industry 
(d) I changed career, organization, and industries 

(2) Enter academia (Survey) 
(a) I entered academic full time and was not in academia pre-degree 
(b) I teach part time at a University Level 
(c) I teach in other institutions other than University level 
(d) I plan on teaching but do not teach now 

(3) To what extent do you feel your degree facilitated your promotion or career 
change or career aspirations?  (Survey)  (e.g. great deal, somewhat, a little, very 
little, not at all) 

(4) What was the greatest contributor to that success or failure? 
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iii) Personal Fulfillment (Gill & Hoppe) 
(1) To what extent personally (scale of 1 -10) did your program benefit you? (Sur-

vey) 
(2) What impact has your professional doctorate had on your personal life?  (Wel-

lington & Sykes) 
(3) How did it benefit you personally or not? 

 
4) FINAL GUT QUESTIONS: 

a) In terms of helping you professionally, name the 3 things that helped you most in your 
career as a result of pursuing and receiving a professional doctorate? 

b) In terms of helping you professionally, name the 3 things that were of little help in your 
career as a result of pursuing and receiving a professional doctorate? 

c) If you had it to do over again, would you pursue a professional doctorate in business?  
Why or why not?  Be specific.  Discuss both intrinsic (personal) and extrinsic (profes-
sional) reasons. 

d) To anyone thinking of pursuing a professional doctorate, would you advise them to do 
so?   

(1) If not, why not?   
(2) If so, what specific advice would you give them?  What would you tell them to 

expect personally and professionally both pursuing the degree and after receiving 
the degree? 
 

QUESTIONS ARE BASED UPON: 

• WEIDMAN, SOCIALIZATION OF STUDENTS IN HIGHER EDUCATION, 2011 
• EDB SURVEY, 2013  
• GILL & HOPPE, THE BUSINESS PROFESSIONAL DOCTORATE…., 2009 
• WELLINGTON & SYKES, DOCTORATE IN A TIGHT COMPARTMENT…, 2006 
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	Abstract
	This study explores the attitudinal and motivational factors underlying graduate students’ attitudes towards team research.  Guided by the Theory of Planned Behavior, we hypothesize that attitude, subjective norm, and perceived behavioral control are three major determinants of graduate students’ intentions to conduct team research.  An instrument was developed to measure the influences of these factors on students’ intentions and relevant scholarly productivity.  A total of 281 graduate students from a large, comprehensive university in the southwest United States participated in the survey.  Descriptive statistics reveal that around two-thirds of graduate students have no co-authored manuscripts submitted for publication since they started graduate school.  Factor analyses validated the factor structure of the instrument, and the results of Structural Equation Modeling show that (a) graduate students’ attitudes towards team research have a positive correlation with their attitudes towards individual research; (b) attitude towards team research, subjective norm, and perceived behavioral control, along with students’ discipline/major areas and classification, account for 58% of the variance in the intention to conduct team research; and (c) subjective norm appears to be the most influential factor in the model, followed by attitude; while perceived behavioral control is not of much importance.  These findings provide implications for academic departments and programs to promote graduate students’ team research.  Specifically, creating a climate for collaborative research in academic programs/disciplines/universities may work jointly with enhancing students’ appraisals of such collaborations.  
	Keywords: graduate student, team research, scholarly productivity, the theory of planned behavior, attitude, subjective norm, perceived behavioral control, intention
	Introduction
	Graduate students’ scholarly productivity is critical to their future careers.  Graduate education is considered to “put a great emphasis on research skills and research-based decision making that is beyond the capabilities of most undergraduate students” (Moore, Tatum, & Sebetan 2011, p. 67); Posselt and Black (2012) also noted that the mission of postgraduate education is the training of the next generation of researchers.  Therefore, expectations are placed upon graduate students with regard to their scholarly productivity.  For example, many leading academic departments have required their graduate students to publish at least one or two research articles in scholarly journals as part of their graduation requirements (Lei & Chuang, 2009).  Although universities may have different requirements for master’s and doctoral students, Bourke and Holbrook (2013) indicated that their research theses are not evaluated using qualitatively different criteria, though doctoral students in general receive higher quality grading.  Based on a U.S. sample consisting of both master’s and doctoral students, Barrick, Easterly, and Rieger (2011) also found that the largest portion of these graduate students indicate their career goals to be in research and development.  A graduate student, whether pursing a master’s or doctorate degree, gets immersed in a research-oriented environment upon entering graduate school.
	Naturally, these research-oriented environments differ in the level of collaboration.  Collaboration is defined as “the coming together of diverse interests and people to achieve a common purpose via interactions, information sharing, and coordination of activities” (Jassawala & Sashittal, 1998, p. 239).  In a graduate school setting, new incoming students tend to be more technology advanced than the existing faculty, and the existing faculty and graduate student population is more diverse in terms of needs, expectations, backgrounds, and levels of commitment and interests.  The acquisition of knowledge and skills is thereby an important function of collaboration, and graduate students may benefit from participating in team research.  As Fox (1991) described research as a highly social and political process of communication, interaction, and exchange, graduate students may better fulfill their ambitions through participating in team research.  With the involvement of graduate students, research teams are beneficial in terms of research output as well as students’ personal developments.  An example was given by Hilvers (2012) about the research teams at the Loyola University’s Centre for Urban Research and Learning, which had completed 150 research projects since 1996.  Most of these teams included community partners, faculty, graduate and undergraduate students, and staff.  Graduate students were the ones who served as engines of these teams and faculty and community partners were there only when needed.  Graduate students processed daily work, mentored undergraduate team members, contacted professors and community partners as needed, and worked closely with the staff of the Centre.  Considering the cost of having professors and community partners do all research work and how little time they had, the Centre encouraged all parties to engage graduate students in research.  Team research experiences provided a great opportunity for graduate students to learn by practice.  Such practices are described by Hilvers (2012) as “throwing graduate students into the ‘deep end’ of research as a way of teaching them to swim” (p. 22).
	Every discipline has its own context and approach to graduate student preparation (Becher, 1984; B. R. Clark, 1987).  Particularly, each program has its specific way of conducting research, keeping balance between teaching and research, and the level of collaboration among scholars.  While a professor of history or English tends to conduct research alone, a professor of medicine or engineering is more likely to work with a group of colleagues or graduate students (Austin, 2002).  Further, some graduate programs and students themselves build their graduate curricula based on societal expectations.  For instance, while a doctoral student of chemistry will likely have a better chance to get a job if he or she has laboratory experiences of team research, a doctoral student of education will likely be more marketable if he or she has experience in teaching college level classes as well as first-author publications.  Hence, research on collaborative research must take into account the disciplinary effects for addressing their focal questions.
	Theoretical Framework
	Our review of the literature revealed several issues in the field of team/collaborative research.  First of all, the data of many studies were derived from personal reflections (e.g., Blumer, Green, & Palmanteer, 2007; Bryan, Negretti, Christensen, & Stokes, 2002; Lee & Mitchell, 2011), thus being qualitative in nature.  We consider quantitative investigations to be necessary to supplement the existing knowledge body.  Next, the early studies have mostly focused on the scholarly productivity of university faculty (e.g., Blackburn, Behymer, & Hall, 1978; Bland & Ruffin, 1992; Bland & Schmitz, 1986), and there are few investigations focusing on graduate students as a particular population.  Even though the past two decades have witnessed the emergence of research on the collaborative research among undergraduate and graduate students, the bulk of the research attempts to identify team or environmental characteristics for productive, successful research teams.  These characteristics include team organization and operation (e.g., Hulse-Killacky & Robison, 2005; Lee & Mitchell, 2011; Li, Zhu, & Wang, 2010; Turner, 2006; Waldron, Shattuck, Zimbrick, Finter, & Edwards, 2007), member characteristics (e.g., Blumer et al., 2007; Wan Mohamed, Omar, Ahmad, & Juned, 2012), and process of bonding (e.g., Bryan et al., 2002).  Arguably, these studies all assume the active roles of graduate students in team research while leaving out the graduate population who hover, still debating over the costs and benefits of team research.  Hence, there appears to be a gap in research with regard to graduate students’ decisions on whether or not to participate in research teams, specifically, whether they perceive team research as positive and beneficial experience in their academic lives.
	While several theoretical perspectives are available for the present study, Bandura’s (1977, 1986) social cognitive theory provides a most pertinent basis for our investigations.  Based on our literature review, an individual researcher is influenced by both environmental and personal characteristics (Blackburn et al., 1978; Bland & Ruffin, 1992; Cameron & Blackburn, 1981).  For example, Bland and Ruffin (1992) identified several characteristics of a productive research team such as distinctive culture, positive group climate, and concentration on recruitment and selection; in the meantime, a team member should also possess personal characteristics such as personal motivation, research training, early scholarly habits, socialization to academic values, network of productive colleagues, and resources (Bland & Schmitz, 1986; S. M. Clark & Corcoran, 1985).  As such, the interplay between the environmental and personal factors is critical in understanding researchers’ development through collaborative research.  The social cognitive theory depicts people as self-organizing and proactive rather than merely reactive to social environmental or inner forces (Zimmerman & Schunk, 2003).  In addition to personal and environmental determinants, behaviors are also included in Bandura’s (1977) triadic reciprocal causation model.  As Bandura (1986) stated, “what people think, believe, and feel affects how they behave” (p. 25).  Taken into the current context, graduate students’ attitudes towards team research may affect how they organize personal and environmental resources to perform research activities.  Graduate students’ attitudes, appraisals, and other motivational factors are therefore worth researchers’ attention.
	Guided by the theory of planned behavior (TPB; Ajzen, 1988, 1991), the present study aimed to examine the attitudinal and motivational factors underlying graduate students’ perception of team research and to explore how these factors may predict their decisions and behaviors.  Closely related the social cognitive framework, the theory of planned behavior (TPB) was derived from the expectancy-value theory (Ajzen & Fishbein, 1980; Atkinson, 1964), which was designed to account for the incentive motivation people use to guide their actions for acquiring corresponding outcomes of their behaviors.  Essentially, the expectancy-value theory postulates that the strength of motivation is governed jointly by the expectation that particular actions will produce specified outcomes, and the perceived value of those outcomes (Bandura, 1997).  The TPB took one step beyond the expectancy-value theory by adding a new component: perceived behavioral control.  According to Ajzen (1991), the view of perceived behavioral control is most compatible with Bandura’s (1977, 1982) concept of perceived self-efficacy.  Self-efficacy is a key component in Bandura’s (1997) social cognitive theory, which refers to beliefs in one’s capabilities to organize and execute the courses of action required to produce given attainments.  As Ajzen (1991) stated, the expectancy-value theory formulations were found to be only partly successful for predicting behaviors, and adding perceived behavioral control into the model helps predict behaviors with much higher accuracy.
	Intention is a central factor in the TPB, which can be construed as the indication of how much effort individuals are planning to exert in order to perform the behavior (Ajzen, 1991).  The higher the intention, the better chances of the behavior being performed are.  In other words, intention is the immediate antecedent of the behavior.  In the TPB, the three determinants of intention are named attitude towards the behavior, subjective norm, and perceived behavioral control (Ajzen, 1988, 1991).  Attitude towards the behavior refers to an individual’s evaluation or appraisal of the behavior; subjective norm refers to the perceived social pressure to perform or not to perform the behavior; and perceived behavioral control refers to the perceived level of difficulty of performing the behavior.
	To date, the TPB has been widely used in social psychology to associate the way a person thinks with the resulting behaviors.  Armitage and Conner (2001) meta-analyzed 185 TPB studies and found that the TPB accounted for 27% of the variance in behavior and 39% of the variance in intention.  Similarly, Cooke and Sheeran (2004) meta-analyzed 44 TPB studies and reported that attitude, subjective norm, and perceived behavioral control accounted for 39 to 42% of the variance in intention, while intention and perceived behavioral control predicted between 28 to 34% of the variance in behavior.  In the area of team/collaborative research, Li et al. (2010) adopted the TPB to explore the influencing factors of the intention to share tacit knowledge in the university research team.  Their findings, however, are primarily concerned about one specific aspect of team research (i.e., share of tacit knowledge), thus bearing little relevance to the present study.
	The present study was conducted to address to the following research questions:
	1. What is the relationship between graduate students’ attitudes towards individual research and their attitudes towards team research?
	2. Does the theory of planned behavior (TPB) provide a viable formulation to account for graduate students’ intentions and behaviors to produce research?
	3. How do the predictors of the TPB (i.e., attitude, subjective norm, and perceived behavioral control) relate with each other and contribute to the outcome variables (i.e., intention and behaviors)?
	We hypothesized, based on the literature, that (a) attitude towards individual research negatively correlates with attitude towards team research, (b) the TPB provides a viable model to account for graduate students’ intention to produce research through teamwork, and (c) attitude towards team research, subjective norm, and perceived behavioral control are three indispensable determinants of intention, and further, intention and perceived behavioral control significantly predict behaviors (Ajzen, 1991).
	Method
	Participants
	Measures
	Procedure

	A total of 281 participants from a large, comprehensive south-western university in the United States responded to our survey.  The participants were gathered through either email notice or face-to-face recruitment to form a convenience sample.  A large proportion (37.7%, n = 106) of our sample reported being international students and 34.2% (n = 96) reported that they spoke English as a non-primary language.  Among the participants, 50.2% (n = 141) reported being master’s students, 47.0% (n = 132) being doctoral students, 0.8% (n = 2) being “Others”, and 2.1% (n = 6) with classification data missing.  The average age was 30.2 years old (SD = 10.2).  Approximately 52.7% (n = 148) of the participants were male, 44.8% (n = 126) were female, and 2.5% (n = 7) with gender information missing.  In terms of ethnicity, 50.2% (n = 141) reported being White, followed by 25.3% (n = 71) Asian, 9.3% (n = 26) Hispanic, 5.3% (n = 15) African American, 6.0% (n = 17) “Others,” and 3.9% (n = 11) with ethnicity information missing.  Participants came from primarily two disciplines: engineering (41.6%, n = 117) and education (38.8%, n = 109).  Other disciplines represented in this study were human sciences (5.3%), architecture (3.9%), agricultural sciences (2.1%), arts and sciences (1.4%), visual and performing arts (1.1%), and business administration (0.7%).  Approximately 5.0% (n = 14) of the participants did not have or endorse a major area.
	A survey questionnaire was developed to collect academic/demographic information and measures of the TPB.  The first section included questions regarding degree being pursued, major field, age, gender, ethnicity, international student status, and English proficiency.  The second section included the TPB items designed to evaluate individuals’ attitudes towards individual research, attitudes towards team research, subjective norms, perceived behavioral control, and intentions to produce research through teamwork.  Finally, Behavior was indexed by the number of co-authored manuscripts the participant had submitted since he started graduate school.
	The TPB items were developed based on Fishbein and Ajzen’s (2010) suggestions on the construction of a TPB questionnaire.  The behavior of interest was identified as publishing performance, specifically, the engagement in literature review, data collection, and manuscript preparation.  Next, about 10 items were created for each TPB factor, and a content expert was recruited to assess the face validity and provide suggestions on wording changes.  Finally, the items were piloted and a number of them were dropped because of limited relevance.  As a result, 45 TPB items were retained.  Participants were asked to rate each item on a 7-point bipolar adjective scale (e.g., 1-strongly disagree to 7-strongly agree, 1-worthless to 7-valuable, 1-very unimportant to 7-very important).
	The data for this study were collected using both an online survey platform (SelectSurvey.NET) and scannable paper and pencil forms with identical question items.  To balance the proportions of social science and applied science students, the target population mainly involved graduate students majoring in education or engineering.  An email invitation with the link to the online survey was sent to graduate students, and questionnaires were also handed to graduate students in a face-to-face classroom setting.  Participation in this study was completely anonymous and voluntary.  Approximately 49.8% (n = 140) of the participants responded to the online survey and 50.2% (n = 141) filled out our paper and pencil forms.
	Results
	Descriptive Statistics
	Factor Analysis
	Correlations
	The TPB Model

	All 281 participants reported having submitted a mean of 1.05 co-authored manuscripts for publication since they started graduate school (SD = 5.21).  In terms of breakdown according to demographic background, males reported a mean of 0.82 (SD = 1.66) while females reported a mean of 1.39 (SD = 7.67); domestic students reported a mean of 1.14 (SD = 6.57) while international students reported a mean of 0.99 (SD = 1.78); master’s students’ reported a mean of 0.49 (SD = 1.40) while doctoral students reported a mean of 1.76 (SD = 7.55).  Nonetheless, these results must be interpreted with caution because the data were positively skewed at p < .01 (Field, 2009) with only a few participants (n = 12, 4.3%) having over five co-authored submissions, as well as a majority of participants (n = 180, 64.1%) having no submission at all.  A less biased statistic was thus the median, which was 0 among all participants.
	Prior to factor analysis, the data were screened for multicollinearity and multivariate outliers in SPSS v19.  Bivariate correlation coefficients were computed among the 45 TPB items and there was no evidence of multicollinearity (r > .80).  Cook’s distances were then computed and there were no significant multivariate outliers (Cook’s distance > 1) (Cook & Weisberg, 1982).
	Exploratory factor analysis (EFA) is typically used earlier in the process of instrument development to determine the appropriate number of common factors (Brown, 2006).  A principal axis factoring analysis (EFA) with promax rotation was conducted on the 45 items.  Promax rotation allows for factors to be correlated (Field, 2009), and the assumption was made that the factors in the TPB model were related.  To determine the number of factors, we examined both the eigenvalues (Kaiser, 1960) and the scree plot for points of inflection (Field, 2009).  The initial analysis yielded 11 factors with eigenvalues greater than 1.  However, consistent with what was indicated by the inflection point, only six factors had eigenvalues greater than 1 after rotation.  Using Gorsuch’s (1997) criteria to count only the number of factors with three or more salient loadings (i.e., |λ| > .40), we dropped the sixth factor with one salient factor loading.  In addition, we dropped items that had salient loadings on more than one factor.  A 5-factor simple structure was achieved as a result.  The Kaiser-Meyer-Olkin measure verified the sampling adequacy for the analysis, KMO = .80, which is between “good” and “great” according to Hutcheson and Sofroniou’s (1999) criteria.  All five factors in combination explained 51.30% of the variance.  Table 1 shows the factor loadings after rotation and the internal consistency reliabilities (Cronbach’s α) of each factor.  Except for Attitude towards Individual Research (α = .90), the other four factors were in line with the theory of planned behavior (TPB): Attitude towards Team Research (α = .89), Subjective Norm (α = .77), Perceived Behavioral Control (α = .76), and Intention to Produce Research through Teamwork (α = .82).  In addition, Table 1 also presents the descriptive statistics which illustrate the shape of the distribution of each factor.  All five factors appear to be negatively skewed, meaning that respondents tend to endorse the higher-order options of the items; but only the skewness of Attitude towards Team Research and Subjective Norm is statistically significant (Field, 2009).  Nevertheless, the two factors still demonstrated sufficient disparity in their distributions as revealed by the histograms and boxplots.  This solution used 32 (71%) of the original 45 items. 
	Table 1. Factor Loadings for Exploratory Factor Analysis with Promax Rotation
	Rotated Factor Loadings
	Subjective Norm
	Items
	Intention
	Control
	Attitude (Team)
	Attitude (Individual) 
	(Team)
	(Team)
	(Team)
	-.01
	.21
	.01
	-.07
	.82
	AI1 Collecting data by myself is [worthless--valuable].
	-.07
	-.02
	.08
	-.01
	.81
	AI2 Writing literature review by myself is [worthless--valuable].
	.11
	.03
	-.20
	.10
	.78
	AI3 Working by myself on a manuscript is [worthless--valuable].
	.10
	-.12
	-.03
	-.05
	.75
	AI4 Working by myself on a manuscript [teaches nothing--teaches more than class].
	.05
	-.21
	.12
	-.07
	.72
	AI5 Writing literature review by myself [teaches nothing--teaches more than class].
	-.10
	.01
	-.06
	.00
	AI6 Collecting data by myself is [harmful--beneficial].
	.68
	.14
	.19
	-.08
	.00
	.60
	AI7 Collecting data by myself [teaches nothing--teaches more than class].
	-.01
	-.15
	-.12
	.09
	.60
	AI8 Working by myself on a manuscript is [harmful--beneficial].
	.13
	.00
	-.36
	.89
	-.14
	AT1 Collaborating on the literature review is [harmful--beneficial].
	.14
	-.15
	-.22
	.87
	-.01
	AT2 Collaborating on the literature review [teaches nothing--teaches more than class].
	.10
	.06
	-.21
	.83
	-.05
	AT3 Collaborating on the literature review is [worthless--valuable].
	-.17
	-.16
	.30
	.01
	AT4 Collaborating with others on a manuscript [teaches nothing--teaches more than class].
	.63
	.01
	.02
	.24
	.55
	.09
	AT5 Collaborating with others on a manuscript is [harmful--beneficial].
	-.02
	.17
	.14
	.45
	-.03
	AT6 Collecting data with a research team is [harmful--beneficial]
	-.12
	.14
	.26
	.43
	.16
	AT7 Collecting data with a research team is [worthless--valuable].
	-.18
	.12
	.38
	.43
	.12
	AT8 Collaborating with others on a manuscript is [worthless--valuable].
	-.14
	.15
	.28
	.43
	.10
	AT9 Collecting data with a research team [teaches nothing--teaches more than class].
	.06
	-.12
	-.15
	-.07
	S1 In my field, people usually conduct research in teams.
	.79
	S2 Compared with a single-authored manuscript, it is easier to get a co-authored manuscript published.
	.09
	-.20
	.60
	.13
	-.06
	.34
	.04
	.59
	-.04
	-.07
	S3 My future employers will want me to have good, productive research team experience.
	.19
	.08
	.56
	.05
	-.10
	S4 In my field, it is believed that research team experience increases productivity.
	S5 At the research conferences I attended (or plan on attending), the bulk of the work presented comes from teams.
	.08
	-.08
	.50
	-.13
	.01
	.10
	.85
	-.04
	-.08
	.01
	C1 It will be difficult to apply my ideas into the research when I work with a team.a
	.04
	-.22
	-.01
	.17
	C2 I feel that working in a team will understate my own efforts.a
	.82
	-.09
	.63
	-.02
	.02
	-.02
	C3 It is hard for me to keep motivated when working with a research team.a
	-.04
	.09
	-.03
	-.27
	C4 I am most productive when I work by myself.a
	.51
	-.01
	.50
	-.16
	.12
	-.13
	C5 Having complete control of the final product works best for me.a
	-.08
	.10
	-.01
	.03
	I1 I intend to submit a research manuscript for publication before graduation.
	.66
	I2 In the coming year, with a professor's help, I will collect data for a research project other than the one for my thesis/dissertation.
	.66
	.11
	.24
	.04
	.05
	.66
	-.07
	-.08
	.01
	.09
	I3 I plan to submit manuscripts for publication before my graduation.
	.00
	.35
	.09
	-.07
	I4 Authoring a peer reviewed publication before getting my degree is important.
	.63
	I5 In the coming year, my research team will collect data for a research project other than the one for my thesis/dissertation.
	.62
	.09
	.23
	.00
	.06
	1.04
	1.24
	3.06
	5.13
	5.95
	Eigenvalues 
	3.23
	3.88
	9.55
	16.03
	18.6
	% of variance
	.82
	.76
	.77
	.89
	.90
	Cronbach’s α
	0.14
	0.07
	0.11
	0.10
	0.02
	Mdnb
	-0.31 (.18)
	-0.32 (.18)
	-0.48 (.18)
	-0.71 (.18)
	-0.28 (.18)
	Skewness (SE)
	Note. Factor loadings > .40 are in boldface. 
	aThe items were reverse coded.
	bDescriptive statistics of standardized factor scores (z).
	A confirmatory factor analysis (CFA) was then conducted based on the five-factor EFA solution with 32 items using Mplus v7 (Muthén & Muthén, 2012).  According to Brown (2006), CFA is used in later phases of instrument development after the underlying structure has been established on prior empirical (EFA) grounds.  The acceptable model fit for CFA was defined by Hu and Bentler’s (1999) combinational rules: (a) Comparative Fit Index (CFI) or Tucker-Lewis Index (TLI) > 0.95 and Standardized Root Mean Square Residual (SRMR) < .09, or (b) Root Mean Square Error of Approximation (RMSEA) < .05 and SRMR < .06.  Because Mplus provides Weighted Root Mean Square Residual (WRMR) instead of SRMR when the robust weighted least squares estimator (WLSMV) is activated, the cutoff value of WRMR < 1.0 (Yu, 2002) was also consulted.  The initial CFA model did not indicate a good fit to the data, χ2(424) = 1220.52, p < .0001, CFI = .780, TLI = .759, RMSEA = .085, 90% CI [.080, .091].  We consulted modification indices (MIs) (Sörbom, 1989) and identified the main source of poor-fitting to be corrected errors (Brown, 2006).  For example, the correlated errors between Items AT1 and AT2 (see Table 1) produced the largest Δχ2= 48.97, and the correlated errors between Items AT1 and AT3 produced the second largest Δχ2 = 37.77.  Given the very similar wording of these items, we deleted items with lower factor loadings to minimize the influence of correlated errors without impairing much of the measurement validity.  As a result, Items AI1, AI4, AI5, AI6, AT1, AT2, AT9, S3, S4, C4, I1, I3, and I4 (see Table 1) were removed, resulting in an acceptable measurement model: χ2(125) = 186.49, p = .0003, CFI = .957, TLI = .947, RMSEA = .044, 90% CI [.030, .056], SRMR = .053.  This final measurement model retained 18 (40%) of the original 45 items.  Using Gorsuch’s (1983) criteria for validity coefficients (≥ .80), factor determinacy scores indicate that all four factors are well measured: Attitude towards Individual Research (three items) = .99, Attitude towards Team Research (six items) = .94, Subjective Norm (three items) = .85, Perceived Behavioral Control (four items) = .89, and Intention (two items) = .92.
	Zero-order correlations were computed among the five factors based on the 18-item measurement model.  As shown in Table 2, graduate students’ attitudes towards individual research positively correlated with both their attitudes towards team research (r = .17, p =.02) and their intentions to produce research (r = .23, p < .01).  Their attitudes towards team research, as expected, also positively correlated with other TPB factors: Subjective Norm (r = .38, p < .001), Perceived Behavioral Control (r = .54, p < .001), and Intention (r = .29, p < .001).  However, Perceived Behavioral Control only significantly correlated with Attitude towards Team Research (r = .54, p < .001), but not with other factors.
	Table 2. Zero-order Correlations among Five Factors in the Measurement Model
	　
	5
	4
	3
	2
	1
	--
	1. Attitude towards Individual Research
	--
	 .17*
	2. Attitude towards Team Research 
	--
	.38***
	-.13
	3. Subjective Norm
	--
	  .13
	.54***
	-.13
	4. Perceived Behavioral Control
	--
	.03
	 .41***
	.29***
	   .23**
	5. Intention
	*p < .05. **p < .01. ***p < .001.
	Our last step was to fit the TPB model (Ajzen, 1991) to the data using structural equation modeling (SEM) in Mplus v7 (Muthén & Muthén, 2012).  Because Attitude towards Individual Research only bears relevance to individual research but not team research, we excluded it while retained the other four factors in the model, with both Intention and Behavior (i.e., number of co-authored manuscripts) being the outcome factors.  Due to a lack of variance and the severe skewness of Behavior, we recoded Behavior into a dichotomous variable where 0 indicates no co-authored manuscripts at all, and 1 indicates having at least one co-authored submission.  As such, the regression to Behavior is modeled as a probit regression.  In addition, two covariates were also included in the model: classification and discipline.  To account for the disparity between master’s and doctoral students with regard to their research intensity, classification was dummy coded as master’s = 0 and doctoral = 1, whereas discipline was coded as education = -1, engineering = 1, others = 0 in order to contrast education and engineering for the disciplinary effects.
	/
	Figure 1. Final TPB model with estimated regression coefficients.
	Note. Dashed lines denote hypothesized relations that are non-significant (“ns”).*p < .05. **p < .01. ***p < .001.
	Figure 1 presents the final model with regression parameters.  This final model fit the data well: χ2(126) = 187.73, p = .0003, CFI = 0.91, RMSEA = .042, 90% CI [.029, .054], WRMR = 0.81.  The correlations of the two covariates with the TPB factors are worth noting: discipline only significantly correlated with Subjective Norm (r = .32, p < .001), but not other factors, while classification only correlated with Attitude toward Team Research (r = .13, p = .03).  In other words, graduate students of engineering majors rated Subjective Norm items significantly higher than students of education majors, but the two disciplines do not differ significantly in Attitude or Perceived Behavioral Control.  On the other hand, doctoral students tend to have more positive attitudes than master’s students towards team research, but master’s and doctoral students do not differ in Subjective Norm and Perceived Behavioral Control.  In addition, classification (β = .41, p < .001) appears to have a significant impact on Intention, while discipline (β = .14, p = .14) does not.  Finally, the model explains 49% of the variance in Intention (p < .001) and 29% of the variance in Behavior (p = .001).  While Intention is shown to be a significant predictor of Behavior (β = .51, p < .001), Perceived Behavioral Control is not (β = .18, p = .07).
	Discussion
	Our quantitative investigations of graduate students’ attitudes towards team research yield meaningful results that are worth discussing.  First and foremost, the descriptive statistics do not indicate high scholarly productivity among graduate students in terms of collaborative research.  Particularly, the data are severely skewed with around two-thirds of students having no co-authored manuscripts during their graduate study.  Considering the general turnaround for publishing an academic article, a median of 0 manuscript suggests that a large proportion of graduate students may not have any co-authored publication by the time they graduate.  Such low scholarly productivity is barely investigated in the literature, but research on graduate students’ development may shed some light on it.  Whitley, Oddi, and Terrell (1998) found that factors that influence publication efforts of graduate students include academic requirements, faculty involvement and support, and the ability to self-select the research topic.  Other findings echoed Whitley et al. (1998) that graduate students’ scholarly productivity may be explained by both program- and personal-level characteristics.  For example, Cuthbert and Spark’s (2008) Australia-based observation indicates that that there is a lack of graduate publication programs, which is partly due to “a lack of clarity in universities about what the outcomes of graduate research education should be” (p. 78); while an early study by Hogan (1986) indicated that both the quality of entering students and the faculty publishing performance are positively correlated with students’ publishing performance.  Evans (2009) noted that developing a research culture and developing researchers are two inter-related components of developing institutional research capacity.  Because this interrelation may be interpreted statistically that individual researchers are nested within their academic institutions, future studies may consider using multilevel models to account for graduate students’ scholarly output.
	With respect to the theory of planned behavior (TPB), the findings of structural equation modeling partly support our hypotheses.  First, in contrast to our hypothesis, graduate students’ attitudes towards individual research and team research have a direct, rather than inverse, relationship.  This indicates that graduate students may appreciate the values of individual research and team research simultaneously, and that they will not likely shy away from research teams in favor of conducting research individually.  In fact, the zero-order correlation between Attitude toward Individual Research and Intention is also significantly positive, indicating that graduate students are more likely to join research teams when they have positive appraisals of individual research.  Second, the final TPB model accounts for 49% of the variance in Intention, which appears to be of a higher predictive accuracy than what has been reported (39-42%);(see Armitage & Conner, 2001; Cooke & Sheeran, 2004).  However, we must note the significant contributions of the covariates, given that removing these covariates would have reduced the R2 to 26%.  These findings highlight the disparity between master’s and doctoral students in terms of their research intensity, as well as a disciplinary effect in determining graduate students’ research intentions.  Master’s students, while perceiving similar levels of pressure to do team research as their doctoral counterparts, demonstrate significantly lower intentions to do so.  In terms of the disciplinary effect, we found it to be evident only in Subjective Norm.  This finding is not surprising given that each discipline may have its unique norms in conducting research.  As compared with students of education, engineering students appear to perceive higher social pressure to join research teams, probably due to that they are more used to the scene of large-scale collaborative research (Austin, 2002).  On the other hand, students’ appraisals and intentions about team research do not seem to differ according to their disciplines.  Third, the role of Perceived Behavioral Control in the model is well worth some discussion: while Perceived Behavioral Control positively correlates with Attitude towards Team Research in the model (r = .53, p < .001), none of its relationships with Subjective norm, Intention, or Behavior is significant.  In other words, graduate students who have positive evaluations about team research will also perceive it easier to do research with teams (i.e., they will be more confident in their capabilities of conducting team research); however, those who perceive higher levels of social pressure to join research teams (e.g., “In my field, people usually conduct research in teams”) will not likely be more confident about their capabilities to collaborate with others on research.  Fourth, attitude and perceived social pressure do not appear to be equally substantial in predicting Intention.  This seems to that students’ decisions on how they conduct research are mainly influenced by the norms in their academic programs, rather than their appraisals of collaborative research or the evaluations of their own capabilities.  Although Ajzen (1991) argued that adding Perceived Behavioral Control enhances predictive accuracy of the TPB, this does not seem to be the case with team research.
	We provide two alternative explanations for the inverse relationship of Perceived Behavioral Control and Intention (β = -.14, p = .26).  First, there may be a suppression effect (Cohen, Cohen, West, & Aiken, 2003) which strengthens the relationship between Perceived Behavioral Control and Intention.  We need to note that such a strengthened association is statistically noticeable yet conceptually meaningless (Feng & Wilson, 2007).  The second explanation is of a conceptual perspective: low levels of confidence in conducting team research (low Perceived Behavioral Control) may also indicate lack of confidence in general research activities.  Many coping models indicate that individuals’ perception of stressful situations may influence their coping responses (e.g., support seeking, avoidance; Olff, Langeland, & Gersons, 2005; Renner, Spivak, Kwon, & Schwarzer, 2007; Yeh, Arora, & Wu, 2006).  Hence, it may be that graduate students with lower levels of confidence are more likely to find ways such as joining research teams to compensate for their weaknesses.  This may also explain why Perceived Behavioral Control is of little contribution in the final TPB model.
	Conclusion
	Our findings provide implications for graduate programs that are determined to promote graduate students’ research.  Previous studies have demonstrated the benefits of collaborative research (Hilvers, 2012; Ordóñez-Matamoros, Cozzens, & Garcia, 2010), and graduate programs may work hard to encourage team research.  The TPB postulates that, in addition to acknowledging the value of a certain task and expecting positive outcomes of it, one also needs to be confident in his capabilities to successfully perform the task.  This does not hold in our analysis because graduate students’ intentions to join research teams are not affected by their levels of confidence.  This may be good news to program chairs or other decision-makers that perceived difficulties or struggles (e.g., authorship issues, conflicts of ideas) will not likely thwart students’ intentions to join research teams.  Rather, it is of much importance to create a climate of collaborative research as well as to enhance graduate students’ appraisals of such collaborations.  In fact, these two may have a reciprocal relationship given their moderate positive correlation.  When more research teams are built in the department, particularly when the teams start to produce research, graduate students will likely show higher intentions to join the teams despite that they may not be motivated to start a research project individually.  Faculty members need to supervise the teams to bring expertise to novice researchers, and the presence of faculty members also contributes to departmental climate for collaboration (Hilvers, 2012).  In order to promote team research among graduate students, it may be particularly helpful to build research team exemplars with effective faculty support.
	Several limitations must be noted about this study.  First, the TPB instrument has not been used in previous studies, which naturally leads to concerns of its external validity.  The internal consistency reliabilities of some factors are barely acceptable, which has possibly impaired the predictive accuracy of the model.  The instrument needs further revisions before being utilized for future studies.  The score distributions tend to be negatively skewed for most items, indicating that the item thresholds may be too low.  We consider a Rasch model (de Ayala, 2009) particularly helpful in identifying this potential issue.  Second, given the breakdown of disciplines (primarily education and engineering), our sample may be homogeneous in terms of how they define and conduct research.  Although early studies in a particular area may benefit from a homogenous sample for better control of confounding variables, the generalizability of our findings may be limited.  Future studies need to include other disciplines such as history, English, and other STEM disciplines which may largely expand our understandings of graduate students’ team research.  Finally, number of co-authored manuscripts may not be the most accurate measure of behaviors when behavior is defined as the manifest, observable response in a given situation in Ajzen’s (1991) model.  Because the present study is not longitudinal by nature, we were unable to capture changes in behaviors after we measure participants’ intentions, nor could we conduct a qualitative follow-up study to further explore the mechanisms underlying our findings.  We collected exiting numbers of publications based on Ajzen’s (1991) suggestion that single behavioral observations can be aggregated across times to produce a more broadly representative measure, though a follow-up study to measure their publications in next few years is desirable.  Future studies may consider longitudinal designs to overcome this limitation.  Furthermore, number of co-authored submissions, though being a relatively objective measure, does not capture other indicators of publishing performance such as workload, individual contribution, order of authorship, or quality of the publication.  Some of these indicators may be quantified while others may not be, mixed-methods approaches may also be appropriate for future investigations in this area.  Specifically, an explanatory sequential mixed-methods design where quantitative data collection and analysis is followed by qualitative inquiries and interpretations (Creswell & Plano-Clark, 2011) may be particularly meaningful for explaining the theoretical questions reflected in the current study.
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	Abstract
	What predicts academic success during graduate school? What are the experiences of graduate students in terms of happiness, stress level, relationships in the program, and feelings of autonomy/competence? Responses from 3,311 graduate students from all psychological disciplines in the US and Canada were collected to answer questions involving (1) the relationship between student-level variables and department/school rankings (US News & World Report, Carnegie Foundation, National Research Council), (2) the determinants of important student-level variables such as number of publications, posters, and life satisfaction, and (3) examining the variables year-by-year in the program to explain changes over time at different points in the graduate career. Results reveal the degree to which certain aspects of higher ranked departments/schools impact student achievements such as number of publications and teaching experience. The results also reveal a unique year-by-year progression including a consistent decrease of happiness for every year in graduate school. While the findings were collected in psychology, the answers to these questions may resonate with graduate students across disciplines that are experiencing similar forces that characterize the graduate school experience. The results can also inform current conversations about the direction of higher education and the value of the graduate school experience.
	Keywords: department rankings, students, publications, happiness, life satisfaction
	Introduction
	What predicts academic success during graduate school? How does the average student evaluate his or her graduate school experience? The current research started while the authors were in graduate school studying social psychology and wondered about the relative experiences of other graduate students. Through conducting a national survey of psychology graduate students, we sought to quantify aspects of the graduate school experience. We hoped to understand what predicted professional success as well as what predicted the subjective experience of life in graduate school as students navigate the program year-by-year.
	To address these two main focuses (objective academic benchmarks and subjective experience of graduate school), the current paper reports on a survey of 3,311 graduate students from all psychological disciplines that addresses different aspects of individual accomplishments and experiences while in graduate school at each year in the graduate program. To fully understand the influences of these variables, we integrated our survey with the newly released preeminent assessment of department-level rankings from the National Research Council (Assessment of Research Doctoral Programs, n.d.) as well as school-level rankings systems from the Carnegie Classification of Institutions of Higher Education (Carnegie 2005 Edition, n.d.) and the U.S. News and World Report rankings (US News & World Report, 2012). Through integrating all three levels (i.e., student-level variables from our national survey, department-level rankings compiled from faculty variables, and school-level rankings), it is possible to examine previously unaddressed associations and predictors of each level. For example, what is the relationship between individual achievements like publications/posters and psychological needs [autonomy, relationships, competency] (Deci & Ryan, 2000)? Is graduate school meeting the psychological needs of students at different years in the program? What predicts happiness or competence in graduate school? Are students at more prestigious departments or colleges happier and more productive? 
	More precisely, the current research addresses our two main focuses (objective accomplishments and subjective experiences) by investigating (1) how department/school rankings are associated with these student variables, (2) what predicts these student variables, and (3) examining the student variables year-by-year in the program to explain changes over time and allow the reader to identify comparative benchmarks at different points in the graduate career. There are many potential consumers of these results. First, the answers presented will hopefully help other graduate students understand the factors that broadly affect graduate students achievements and experiences. Second, the data is valuable to institutional and national policy makers in formulating and administering policy for graduate education. Finally, the data allows departments and schools to quantify the effect of rankings, which are a focus of many institutions, in terms of objective student accomplishments and subjective student experiences while in graduate school.  
	Method
	Participants
	Materials and Procedure
	Department-level and School-level Ranking Systems

	Participants were 4,162 graduate students (3,311 PhD and 851 MA) in psychology programs in the United States and Canada. The current research focuses on the 3,311 PhD students because the newly released department-level ranking system is restricted to assessment of doctoral programs. The majority of participants were younger than 30 years old (M = 28.42, Mdn = 27.00, SD = 5.41) and female (910 males and 2,387 females). Data was collected between May-June 2007 at the same time that the National Research Council (NRC) department-level ranking system was compiled, and after years of processing the data the NRC ranking system was eventually released to the public in 2011 (National Research Council, 2011). In the original dataset of 4162 respondents, an additional 32 did not indicate program type (MA, PhD) so we opted for a conservative approach of removing them from data analysis since we could not confirm they were PhD students. The data was collected at the end of the academic year in May-June, but an additional 41 completed the survey outside that time frame, trickling in until March of the following year. In order to avoid potential confounds of a few respondents answering the same survey questions months later after they had more time to accumulate achievements (e.g., publications), those respondents were not included in the analysis. Participants were recruited via an email sent to the contact person of each psychology graduate department listed in the APA book “Graduate Study in Psychology” (American Psychological Association, 2007) and sent directly to the email addresses of graduate students listed on the department websites of programs listed in the same book. The email to the contact person requested that they forward the survey link to all graduate students within their department.
	Participants completed a 35-question survey that began with measuring the type of program (masters, PhD), their current year in the program, and area of specialization. Unless otherwise specified below, the response format was on a 0 to 15+ scale. The next set of questions assessed achievements during graduate school: (1) Publications: Four questions assessed scholarship according to the total number of publications (published and in press), number of first author publications, second author publications, and third+ author publications; (2) Publication-related questions: Two more questions were used to fully understand the role of publications within the field by assessing how many publications were peer reviewed and how many were “in submission”; (3) Research Activity: Three questions assessed ongoing research activity according to how many manuscripts in preparation (i.e., not yet submitted for peer review), how many ongoing research projects for which the respondent would be first author, and how many ongoing projects for which the respondent would be second author or more; (4) Conferences: Two questions assessed conference related activity of how many conferences attended and how many poster presentations listed on the CV; (5) Teaching-related Experience: Two questions assessed teaching-related experience regarding the number of time as a Teaching Assistant and how many times the respondent was the primary instructor.
	The next set of questions assessed the perceptions and experiences during graduate school: (1) Life/Graduate School Satisfaction: Three questions assessed overall satisfaction with their graduate school and life in general. Responses were on a 7-point scale. The first question was “If you consider your life overall, how satisfied would you say you are nowadays?” with end points of “very unsatisfied” to “very satisfied”. The second question was “How unhappy/happy are you with being in graduate school?” with endpoints of “unhappy” and “happy”. The third question was “How would you rate your overall stress level from being in graduate school?” with endpoints “no stress” and “stress”; (2) Psychological Need Satisfaction: Three questions assessed the three basic psychological needs within self-determination theory – relatedness, autonomy, and competency (Deci & Ryan, 2000). Responses were on a 7-point scale from 1 (disagree) to 7 (agree). The questions were “I have good relationships with the people in my program”, “I am free to make decisions about my work in my program.”, and “I feel competent when doing work in my program.”; (3) Recommend Graduate School: A single question asked participants “Would you recommend psychology graduate school to others who are thinking of going to graduate school?” using a 7-point scale from 1 (not at all) to 7 (very much).
	The subsequent set of questions assessed graduation plans: (1) Time to Graduation: Two questions assessed time to degree completion: “How many total years do you expect it will take you to graduate?”, and “Are you going to graduate at the time you expected to graduate when you started the program?”; (2) Post-graduate Plans: Three questions assessed their plans after graduate school: “Do you intend to try and get a job in academia?”, and “Does your advisor expect you to try to get a job in academia” The option choices included (a) no, (b) yes, at PhD granting school with primary focus on research, (c) yes, at PhD granting school which has less focus on research, (d) yes, at Masters granting school, (e) yes, at Liberal arts school, (f) yes, at 2-year school (e.g., Community College), and (g) don’t know. An additional question assessed future employment: “What do you think your chances are of obtaining employment in the type of job you want after graduating from your program?” on 7-point from “very low” to “very high”.
	The final set of questions assessed demographics and school-name: (1) Demographics:  Four questions assessed age, gender, ethnicity, and level of debt. The question about debt asked, “Are you in debt due to graduate school?” with increments of five thousand, starting at $0 debt, and moving up to $51K+ of debt; (2) Name of University: Finally, participants were asked the name of their university/school which allowed matching of participant responses with the data from the ranking system datasets.  
	Another set of questions in the survey asked about employment (i.e., have you successfully obtained employment, how many jobs have you applied for within academia and outside of academia). Those questions are not contained in the current analysis as they were reported in another publication (Stenstrom, Curtis, & Iyer, 2013) about how rankings and individual accomplishments predict different types of employment after the PhD program. The two questions in the current paper about intentions for academic employment were dichotomized in Table 1 (at end of paper) since the original seven categories do not permit correlational analysis with the continuous ranking systems. It is also important to point out that the scale range for some questions was 0 to 15+ so it creates an artificial ceiling for responding. Although this has the effect of reducing the effect of outliers when looking at the mean levels in some analysis, it does provide less data than having a completely continuous scale. In terms of the data collection, the current study did not explicitly assess whether the respondents were post-docs, for example, so it is possible some post-docs responded affirmatively to the question asking whether they were in a PhD program and were thus included in the analysis. It is important to point out that all self-report data is susceptible to inaccurate self-reporting or misunderstanding of the questions.
	The National Research Council’s (NRC) Data-Based Assessment of Research-Doctorate Program is a department-level dataset that produced both overall rankings (R-rankings) and dimensional rankings of three specific attributes of departmental characteristics (Research Activity, Student Support and Outcomes, and Diversity). The NRC was formed in 1916 as a research arm of the United States National Academies and is charged with conducting the assessment of doctoral programs in the United States every 10 years (History of National Academies, n.d; National Academies Press, n.d.). Data was collected in Fall 2006 and Spring 2007. After checking the data with the institutions through Fall 2007 data collection concluded Spring 2008. The report states that all data are for the 2005-2006 academic year (Ostriker, Holland, Kuh, & Voytuk, 2011). The revised dataset used in the current paper was released to the public on April 2011 (National Research Council, 2011). The ranking system ranged from 1 to 225, with a lower number representing a better ranked school. 
	The NRC collected data on individual items of department/faculty attributes (e.g., average number of faculty publications) that were composited into the three dimensional rankings (Research Productivity, Student Support, Diversity), and the dimensional rankings formed part of the basis for the overall weighted rankings. The NRC reported the 5th and 95th Percentile for all the rankings to avoid directly providing a single ranking for a department. Given that there is an immensely high correlation between the 5th and 95th percentile scores within each ranking (rs ranging between .90 to .98, ps < .001), future data analysis for brevity sake will only include the 5th Percentile scores. The NRC reported two overall rankings – R rankings and S ranking. Given the immensely high correlation between the R-rankings and S-rankings (rs > .96, ps < .001) and given that those two rankings include the same variables but only provide different weights to the variables, future data analysis for brevity sake will only include the R-Rankings. R-Rankings were chosen over S-Rankings because the former are based upon faculty within the field rating a sample of actual psychology programs. Detailed information about how each ranking was collected and processed can be found on the NRC website (Assessment of Research Doctoral Programs, n.d.).
	The school-level datasets also contained a ranking system where a lower number represents a better ranked school. The Carnegie Classification of Institutions of Higher Education data (Carnegie) contains the revised classification based upon an updated ranking system in which PhD graduate programs are placed into “Very High Research Activity”, “High Research Activity”, and “Research Universities”. The Carnegie Foundation compiles their dataset by ranking every degree-granting college and university in the United States (Carnegie Foundation, n.d.). The data was collected in 2003 and 2004 (Carnegie 2005 Edition, n.d.). The other school-level dataset, the U.S. News and World Report (US News) data was collected from that organizations website in 2012 (US News & World Report, 2012). The U.S. News and World reports’ school-level rankings are perhaps the most prominent numerical indicators of school reputation and are often cited by university administrators (Ehrenberg, 2002).
	The ranking systems (department-level and school-level) were integrated with our national survey of graduate students by matching school name and program-relevant information provided by the respondents in all four datasets. The matching employed a conservative approach of checking for multiple schools by the same name and only matching when no ambiguity existed, such as in cases where multiple schools with similar abbreviations exist (e.g., U of C is not enough information to determine the exact school) or where school-types in the Carnegie data did not match with the information provided by the respondents (e.g., Carnegie data listed the school as not PhD granting). Given that the NRC data provided departmental data at the level of individual programs, we also matched at the departmental level for the NRC data according to the question in our survey about the respondent’s area (e.g., social, clinical, developmental). To take a conservative approach, we matched for each respondent only if the NRC listing was unambiguous. For example, the NRC data is not a complete list of each program within each department and the respondents sometimes provided incomplete school names (e.g., U of C), so we checked for multiple schools by the same name, multiple areas overlapping within a department (e.g., the respondent indicated a developmental area but the department had developmental focus in multiple programs), multiple psychology departments within the school, and multiple campuses within the university each with a psychology department. Our goal was to avoid noise in the data to produce more accurate findings. 
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	The purpose of the paper is to investigate two sets of variables from our national survey: academic accomplishments and subjective experiences while in graduate school. The findings are organized around (1) examining the relationship between those two sets of student variables and the rankings (department-level, school-level), (2) identifying the determinants of those two sets of outcome variables using multiple regression, and (3) examining the outcome variables year-by-year in the program to explain changes over time at different points in the graduate career. 
	Do higher ranked departments/schools have more accomplished students? The answer is yes, but only to a small degree. Table 1 (at end of paper) reports the associations between department rankings, school rankings, and the variables from our graduate student survey. The rankings are associated with more total publications from students, higher number of in-preparation and ongoing projects, more posters, and almost every benchmark of academic success, but the association falls only within Cohen’s benchmarks for medium to small effects (Cohen, 1988). Surprisingly, the relationship is positive for teaching experience as the primary instructor of a course. As department rankings improve (so lower number since rankings are 1 to 225) the number of times as the primary instructor also goes lower (r = .15). 
	Given the large sample sizes (i.e., 1,767 for NRC variables, 2,372 for Carnegie data, 2324 for US News data) it is not surprising so many relationships are significant in Table 1. What is notable is the lack of significance for the Diversity dimension. The generally nonexistent relationship between the Diversity dimension and the research variables (publications, publication-related questions, research activity) may imply a very positive outcome that research productivity is not associated with inequality when it comes to Diversity. The fact that the Student Support dimension is significant implies that providing student support does in fact help with research accomplishments. Later analysis will identify the predictive power of each dimension and tease apart which particular aspects of department and faculty characteristics impact student scholarship and experiences.
	Do higher ranked departments/schools have more satisfied students? Table 1 shows that of all the experience-related variables, the only consistent relationship is with happiness with graduate school and autonomy. Higher ranked departments are not associated with more life satisfaction, or having good relationships with people in the program, or feeling competent. In other words, the average student at a better ranked program has more publications (as the previous analysis revealed) and higher feelings of autonomy and happiness with graduate school, but not feelings of competence, relatedness, or overall life satisfaction.
	As seen in Table 1, there is a weak but significant relationship between gender and certain dimensional rankings. For the overall ranking systems (R-Ranking, Carnegie, US News), however, there are weak and non-significant associations with gender. To more fully understand the role of gender we conducted a correlation analysis between gender and the other items in our survey and found a generally weak gender effect for every achievement-related question (except for third author+ publications and number of conferences). For example, females had significantly less total publications (r = -.08, p < .001), posters (r = -.03, p = .08), teaching assistantships (r = -.05, p < .01), and number of times as the primary instructor of a course (r = -.05, p < .01). The results become stronger when examining first-author benchmarks, such as fewer first author publications (r = -.13, p < .001) and fewer ongoing projects at first author (r = -.13, p < .001). Similarly, all the life satisfaction and psychological needs satisfaction items showed significant effects. Females reported feeling less happiness with graduate school (r = -.06, p < .001), overall life satisfaction (r = -.04, p = .02), autonomy (r = -.08, p < .001), and competence (r = -.10, p < .001), while at the same time feeling more stress (r = .16, p < .001) and more positive relationships with people in the program (r = .06, p < .01). At the same time, males and females felt similarly about recommending graduate school (r = .02, p = .32) and their perceptions of obtaining their preferred employment (r = -.02, p = .42).
	Given the emphasis within the research community on number of publications, what predicts having more of them? Although each ranking system separately was associated with total number of publications in the prior analysis, after controlling for each other it is only the department rankings that matters (β = -.15, p < .001 for NRC R-ranking), with school rankings having no effect (β = .01, p = .83 for US News; β = -.02, p = .61 for Carnegie) with overall Adjusted R2 of .02 (F(3, 1745) = 13.58, p < .001). An undergraduate student currently in the midst of deciding which graduate program to attend who desires publications while in the program may want to consider that a department with a good reputation within an otherwise not-well ranked school may be more beneficial than attending a school solely with a reputable name. 
	To more fully understand the predictors of publications, multivariate regression analysis is reported in Table 2 (at end of paper) using three blocks of predictors: student achievements, rankings, and student experience variables (satisfaction/needs). For the student achievement variables we included the most relevant student accomplishments possible (e.g., first-author publications could not be included since it formed partial basis for total-publications). For the ranking variables we included all three rankings systems but used the dimensional ranks of the NRC data instead of the overall R-Rankings since the dimensional rankings (Research Activity, Student Support, Diversity) form the basis for compositing the overall R-ranking and thus tap the same underlying constructs, while at the same time the three dimensions also provide more detailed information about the potential predictive power of each of three separate aspects of department attributes. We conducted the analysis through hierarchical regression to identify if each block provided any additional value while also competing each against each other to identify each unique predictive effect. Given the large number of variables in Table 2, only the significant effects are provided to help the reader parse the breadth of the data. As see in Table 2, only particular aspects of the department and faculty-level characteristics impact total number of publications, including a surprising association of less happiness for more total publications. 
	Although at first blush these results may seem counterintuitive, comparing to the regression analysis for “number of times as primary instructor” reveals a picture of the graduate student lifestyle. First, the significant NRC dimensions are positively associated with teaching experience but negatively associated with publications, indicating that total publications is associated with better ranked programs but more teaching experience is associated with worse ranked programs. Second, in terms of the Research Productivity dimension, a follow-up regression analysis using the four individual attributes of that dimension found that a lower “percent of faculty grants” was associated with a lower number of student publications but higher number of times as a primary instructor. The Research Productivity dimension composed four individual items. Total publications was related to average number of publications per allocated faculty member (β = .10, p < .001) and percent of faculty with grants (β = .09, p < .001), but not related to average citations per publication or awards per allocated faculty member, with overall Adjusted R2 of .03 (F(4, 1792) = 13.76, p < .001). Being the primary instructor was related to all attributes (β = .07, p = .02 for publications; β = -.12, p < .001 for citations; β = -.11, p < .001 for grants) except for awards (β = -.01, p =.82 for awards), with overall Adjusted R2 of .03 (F(4, 1766) = 13.21, p < .001). Lack of support may force some students to seek outside financial employment. If so, how do the time restraints of teaching courses impact productivity. The answer is not at all. 
	As seen in Table 2 there is a modest association between being a primary instructor and publication-related accomplishments, such as in-submission, in-preparation, and posters; although that may be explained by the underlying mechanism of a hardworking and committed student. Third, both research productive (total publications) and teaching productive (number of times as primary instructor) students report having less happiness with the program. Why are they less happy with the program if they have more publications and other benchmarks of academic success? Interestingly, only the teaching productive are associated with more overall life satisfaction. They also experience less positive relationships with people in the program. The students who are teaching may experience greater overall life satisfaction but the cost may be fewer connections to people in the department.
	The ranking systems were compiled from the departmental and faculty characteristics. Can student achievements or student satisfaction variables predict a high ranked program? As see in the first few columns of Table 2, neither the block of student achievement variables nor the block of satisfaction variables explained much variance of the ranking systems (Adjusted R2 of .06, and .00). Although one would have hoped that a highly ranked department is dependent upon student achievements and experiences, there was not much predictive power of the student variables. That said, some variables did emerge as predictors, notably publications and autonomy for the department-level (NRC) ranking system. Strangely, there were a few positive predictors, such as number of times as primary instructor and competency, indicating that better ranked departments fared worse on those variables. However, to be fair, the items composing the NRC rankings are not necessarily intended to capture the student-level experience. It would be helpful for the field (and for students) if there was a ranking system based upon the variables they desire in a program such as research productivity, teaching productivity, and positive student experiences.
	Previously we analyzed what predicts student achievements, such as total number of publications, but what is associated with whether they actually like graduate school or feel competent? The answers may have utility not only for prospective and current students but also for administrators and faculty interested in retention and program improvement. As a concise summary of the data for the six satisfaction variables, the results from Table 2 reveal that achievements and rankings are contributing little to the quality of the students’ experiences. 
	As an example, publications are predicting more competence but not overall life satisfaction, stress, relationships, or autonomy. Even more striking is how few significant relationships emerge for the ranking systems. A better ranked department or school has little to no bearing on the students’ experiences at that department/school. This is surprising given that the variables used to compose the NRC dimensional ranks, for example, are variables that would be expected to impact student happiness and stress, such as percent of faculty with grants, number of publications per faculty, and percent of first year students with full financial support (see Assessment of Research Doctoral Programs (n.d.), which provides detailed information on the NRC website about how each individual item composing the dimensional rankings was collected and processed).
	What is associated with happiness and stress during graduate school? In terms of stress, the answer is not publications, posters, teaching experience, or any of the other achievement questions. Instead, stress is associated with less competency and autonomy. In other words, it is not the objective benchmarks of success that are associated with stress, but the perception of academic expertise. Similarly, the strongest predictors of happiness with graduate school are the other satisfaction variables, not rankings or academic accomplishments.
	The same finding emerges for recommending a graduate school. The strongest predictor of recommending a graduate school was happiness and the satisfaction variables related to the three psychological needs (relationships, autonomy, competency). The implication is that from the student’s perspective, recommending their program to another is based upon the day-to-day aspects of good relationships, autonomy, and feelings of competence, not the reputation of the program or their own achievements such as publications and posters. 
	The strongest predictor of employment chances was also a set of satisfaction variables. To provide context for this finding, Table 1 revealed an interesting result that department rankings were positively associated with employment chances, indicating that worse ranked programs are associated with perceiving a greater chance of preferred employment. Table 2 now shows that feeling happy and competent is associated more strongly with employment chances than having actual publications. That may be denial, especially given the way hiring committees evaluate applicants based upon publications rather than their perceptions of themselves. 
	Although the number of publications is not directly influencing many of the variables in Table 2, it does predict competency, and competency is strongly associated with the other variables, thus suggesting a mediational model. Using the Sobel test macro by Preacher and Hayes (2004), we tested that mediational model of publications influencing the other variables through competency. For example, although total publications was not significant in Table 2 for recommending graduate school, it does influence recommending graduate school through feelings of competency (Publications ( Competency ( Recommend Graduate School) with a significant Sobel test of mediation (z = 9.28, p < .001). The same model also occurred for expected chances of employment (Publications ( Competency ( Employment Chances), z = 9.06, p < .001. Using the other satisfaction variables as the mediators (autonomy, life satisfaction, happiness, stress) produces similarly significant results (ps < .001; but n.s. for “good relationships”). In other words, it appears the satisfaction variables could be the process by which total number of publications influences perceptions of employment and recommending graduate school. 
	What are the average student accomplishments across the graduate school experience? Table 3 (at end of paper) provides data about how the typical graduate student performs at each year in the program. Part of the purpose for conducting the current research was the authors’ curiosity in how they compared to their similarly situated peers. Given the wealth of data it’s not possible to statistically present every possible combination of analyses, and different readers may be particularly interested in different variables and yearly comparisons, so the inclusion of the specific information in the tables allows the reader to calculate their preferred pairwise comparison. D. B. Wilson,(2011) provides a free online spreadsheet for calculating comparisons (significance and effect size) between any two data points by using the summary statistics provided in the tables. A few important results are worth highlighting. 
	For example, number of publications rises to a peak at year 6 and then tappers off in year 7 and 8. Line graphs are provided instead of bar graphs since they allow the reader to see progression over time, which is the intended purpose behind analyzing data according to year in the program. As seen in Figure 1, there is an inverted U-shape that peaks at year 6 for total publications and first author publications. Why? It is possible that students with greater productivity procure employment in year 6, resulting in students left in the program with less productivity. Or, maybe students with low productivity remain in the program for more years to attain their expected level of accomplishments. Do the remaining students ever reach that preferred level of increased productivity? As a whole, they do not. Figure 1 shows a steady decline. However, given that variation within each year increases year-by-year, there is reason to believe that some advanced graduate students do increase productivity. Finally, given the leading emphasis on publications within the field, the mean, median, and mode levels were calculated for the total number of publications in Table 3, since the mean is the average level of publications, the median is resistant to an outlier number of publications, and the mode represents the true majority of people for sake of comparison. Notice that zero publications is the mode for many of the years. 
	/
	Does stress in graduate school increase or decrease over time? The answer is neither. The stress is constant. As you can see from Figure 2, which shows year-by-year progression, PhD students are stressed at the same level throughout their graduate career. There is more variation in the stress level as the number of the years in the program increases, and yet the average stress level of first year students is equivalent to the stress level of advanced graduate students. Does this imply that graduate school is uniformly stressful from day one, or that graduate students learn to adjust but the burdens placed upon them by graduate school is ever increasing? The second notable finding from Figure 2 is that overall life satisfaction is also relatively uniform as students progress through their program. Is being in graduate school, irrespective of the year in the program, contributing toward a general sense of accomplishment and satisfaction? If so, that accomplishment and satisfaction is not paralleling a sense of happiness with the program. The third finding from Figure 2 is that although all three variables start at the identical place at the beginning of the program, happiness decreases year-by-year for every year in the program. PhD students start their graduate careers in the top part of the 7-point scale, and then they gradually become unhappier with graduate school, ending their graduate career in the bottom part of the 7-point scale. The biggest plunge in happiness occurs after year 6 which may suggest the same underlying cause for the inverted U-shape found for publications. Are PhD programs destroying people’s happiness? 
	/
	How does graduate school meet student needs? Figure 3 tells an interesting story about how PhD students experience their graduate careers. The first notable finding is that all three basic needs within self-determination theory begin at different levels as the start of the graduate career in which having good relationships with people in the program exceeds the level of autonomy, which then exceeds the feelings of competency. Second, although the three variables start at different levels at the beginning of the career, they all synch together in the middle of the career around year 4 and remain joined until graduation from the program. It appears having good relationships with people in the program steadily decreases year-by-year. At the same time, competency and autonomy follow somewhat similarly to the inverted U-shape found for research-related benchmarks. A clear positive aspect of the data, however, is that all three remain on average in the top half of the 7-point scale for the entire graduate school experience. That said, it is somewhat disheartening to learn that people report having less and less positive relationships with people in the program every year that passes. 
	Do PhD students recommend their program? The answer is less and less over time. As seen in Figure 4, there is a constant decline every year. Notice the trend for “recommending the program” does not match the trends reported earlier for the questions about accomplishments such as publications, projects, and posters. 
	/
	What do students feel are their chances of employment? A final finding worth noting from the dataset is the relatively uniform perception at every year in the program that the type of job PhD students want will become a reality. As seen from Figure 4, first year students are no more, or no less likely, than students in later years of the program to believe their ideal job will be obtained. Although the variation is larger as graduation nears in later years of the program, the average PhD student has a constant perception of obtaining the ideal employment. Since that question specifically asks respondents about employment in the “type of job you want” after graduating, irrespective of the type of job, all graduate students are feeling strongly about obtaining the preferred employment even though their individual accomplishments vary. In other words, even though the student achievements and experiences vary greatly year-by-year (e.g., for publications, posters, teaching assistantships, number of times as primary instructors, happiness with the program, relationships with the people in the program, feelings of autonomy, and feelings of competence), the belief in obtaining employment persists. Plus, not only is the belief constant, but it is constantly high. On a 7-point scale, the trends presented in Figure 4 show that the belief is near the top of the scale. 
	Conclusions
	Limitations and Implications for Future Research

	The findings highlighted in this paper are some of the possible relationships that a reader might be interested in, given the breadth of the data, focusing on two central variables: academic achievement and the subjective student experience. We invite the reader to examine variables that are explored in Table 1-3 but were not highlighted here such as other publication-related questions, research activity, conferences, time to graduation, and post-graduate plans.  We chose to highlight the two variables of most interest to prospective and current students during their graduate career, while at the same time focusing the analysis on explaining the associations and determinants of those two sets of variables. It is hoped that this unique integration of datasets can provide empirical insight into forces that may be at work in the lives of students throughout psychology to help current and prospective students, administrators, and faculty supervisors better understand the graduate school experience in order to create needed improvements for student retention and success at the graduate level. 
	For example, the life of a PhD psychology graduate student is marked by a unique combination of three broad trends in the data: (1) a strong inverted U-shaped relationship for publications, with a similar but weaker relationship for feelings of competency autonomy, (2) relatively flat but high levels of stress, life satisfaction, and employment chances, and (3) generally diminishing levels of happiness with graduate school, recommending graduate school, and having good relationships with people in the program. It appears that students do better to a peak (e.g., publications, competency, autonomy) but feel worse (e.g., lower happiness, less recommending the program, lower perceptions of good relationships with people in the program). And yet, overall life satisfaction is constant (and high). At the same time, the regression analysis revealed the individual determinants of both the objective achievement variables and the subjective experience variables, with interestingly only a weak and generally nonexistent relationship between the two. The relationship between department rankings and the student variables, on the other hand, depended upon the type of ranking, with the most consistent relationships for the Research Activity and Diversity dimensions, but less so for the Student Support dimensions. However, the nature of those relationships varied in valence depending upon the type of student-level outcome variable, with both positive and negative relationships to department/school rankings. 
	As shown by the complex interrelationships amongst the department-level and student-level variables it may be important for the field to re-evaluate the PhD educational experience in a way that fosters the type of achievements and student experiences that are central to graduate students. Ideally, mechanisms should be developed at the program level that takes into account each unique predictor of these outcome variables (Research Activity, Diversity, Student Support, publications, teaching experience, autonomy, competency, etc.) to promote training improvements organized around year-by-year progress and growth. Moreover, given that the student-level variables had no predictive power for the ranking systems, developing a new ranking system of departments based upon the variables important to students would be a useful benefit to the PhD application process. A valuable endeavor may also entail an annual or decadal survey of these variables to identify the multifaceted nature of the graduate school experience across the history of the field. 
	The current research was conducted on psychology graduate students. The forces that work on the “average” student within or across disciplines may differ from the forces that may characterize any one individual graduate student’s experience. Still, from our anecdotal experience with graduate students in other fields, similar forces work across disciplines. Indeed, the experience of “doing better, but feeling worse” is not limited to psychology or even to graduate school, but may be a symptom of any environment where ever higher levels of achievement are demanded (e.g. see Barry Schwartz’s The Paradox of Choice). Similarly, the faculty and staff who are responsible for the development of graduate students across disciplines likely have similar questions about the effect of school reputation, department reputation, and department policies, with respect to student achievement and experience. The current research can by no means definitively answer these questions across all disciplines, but, as some of the first quantitative work in this area, it can inform current conversations about the direction of higher education and the value of the graduate school experience.
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	Table 1: Rankings and Survey Items
	School-Level
	             Department-level
	USNews
	Carnegie
	 Three Dimensional Rankings 
	Overall
	2012 Rankings
	Updated System
	Student Support
	Research Activity
	Diversity
	R-Ranks
	-.13***
	-.14***
	-.01
	-.08***
	-.17***
	-.15***
	Total Publications
	-.12***
	-.12***
	-.03
	-.10***
	-.17***
	-.15***
	First Author 
	Publications
	-.09***
	-.12***
	-.02
	-.04
	-.11***
	-.09***
	Second Author 
	-.06**
	-.06**
	 .00
	-.04
	-.10***
	-.09***
	Third+ Author 
	-.10***
	-.12***
	 .01
	-.06*
	-.16***
	-.14***
	How many Peer-Reviewed 
	Publication-related questions
	-.10***
	-.11***
	-.03
	-.06**
	-.11***
	-.11***
	How many "In Submission"
	-.13***
	-.14***
	-.03
	-.07**
	-.13***
	-.12***
	Manuscripts "In Preparation"
	Research Activity
	-.17***
	-.17***
	 .02
	-.10***
	-.16***
	-.15***
	Ongoing Projects First Author
	-.03
	-.06**
	 .01
	-.02
	 .01
	 .00
	Ongoing Projects Second+ 
	-.08***
	-.11***
	-.09***
	-.04
	-.11***
	-.10***
	Conferences
	Conferences
	-.03
	-.08***
	-.05*
	-.05*
	-.06*
	-.06*
	Posters
	-.12***
	-.13***
	 .09**
	-.08***
	-.06*
	-.06*
	Teaching Assistantships
	Teaching-related Experience
	 .19***
	-.06**
	 .06**
	 .09***
	 .14***
	 .15***
	Primary Instructor
	 .00
	 .03
	-.05*
	 .00
	-.02
	-.03
	Life Satisfaction 
	-.05*
	-.01
	-.01
	-.02
	-.06**
	-.07**
	Happy Being in GradSchool 
	Overall Satisfaction
	 .07**
	 .05*
	-.01
	 .05*
	 .03
	 .04
	Stress from GradSchool
	-.02
	-.02
	-.01
	 .01
	-.02
	-.02
	Good Relationships
	Specific Psychological Needs Satisfaction
	-.10***
	-.10***
	-.05*
	-.04
	-.11***
	-.13***
	Autonomy
	 .03
	 .00
	-.03
	 .02
	 .02
	 .01
	Feel Competent 
	-.01
	 .00
	 .00
	-.01
	 .00
	-.01
	Recommend Graduate School
	Recommend School
	-.03
	-.08***
	-.03
	 .04
	-.10***
	-.08**
	Total Years to Graduate
	Time to Graduation
	-.04
	-.03
	-.04
	-.07*
	-.07**
	-.09***
	Graduate on Time (d)
	-.19***
	-.15***
	-.06*
	-.09***
	-.23***
	-.22***
	You Intend Academia (d)
	Postgraduate Plans
	-.25***
	-.21***
	-.04
	-.14***
	-.32***
	-.31***
	Advisor Intend Academia (d)
	 .04
	 .02
	 .01
	 .04
	.07**
	 .07**
	Chances of Employment
	 .08***
	 .06**
	 .02
	 .02
	 .03
	 .04
	Age
	Demographics
	 .02
	 .02
	-.06**
	 .05*
	 .03
	 .03
	Gender (d)
	 .25***
	 .21***
	-.02
	 .13***
	 .23***
	 .23***
	Debt
	Note: * p < .05, ** p < .01, *** p < .001.  Items with (d) indicate dichotomous variables (1=no, 2=yes; 1=male, 2=female)
	Table 2: Multiple regression
	s
	Expected chance of employment
	Recommend GradSchool
	Stress from GradSchool
	Happy in GradSchool
	Life Satisfaction
	Primary Instructor
	Total Publications
	NRC R-Ranking
	Competent
	 Autonomy
	Relationships
	USNews
	 Total Publications
	  .06*
	 
	  .10***
	 -.05t
	 -.05*
	 
	-----
	 -.07**
	 "In Submission"
	 
	 
	 .06*
	  .24***
	 "In Preparation"
	 
	  .06*
	 
	 .06*
	  .13***
	 -.05t
	 Student  
	 Ongoing Projects
	 -.05t
	 
	  .05t
	 
	-.10***
	 -.12***
	 Achievements
	 Posters
	 
	  .04t
	 
	 .13***
	  .33***
	  .04t
	 Teaching Assistantships
	 -.06*
	 
	  .07**
	 -.07***
	 
	 .16***
	 -.04t
	 Primary Instructor
	 -.06**
	 -.04t
	 -.06**
	  .05*
	-----
	 
	  .11***
	 .05**
	 NRC - Research Activity
	  .07*
	 
	  .07*
	 
	 
	 
	 
	 
	 .05t
	 -.12***
	  .33***
	 -----
	 NRC - Student Support
	 
	 
	 
	 
	 
	 
	 
	  .04t
	 
	 
	  .24***
	 -----
	 Rankings
	 NRC - Diversity
	 
	 
	 
	 
	 
	 
	  .05**
	 -.05*
	 .08***
	 
	 -.10***
	 -----
	 US News Ranking
	 
	  .05t
	 
	 
	 
	 
	 
	 
	 .20***
	 
	 -----
	  .41***
	 Carnegie Ranking
	 
	 
	 
	 
	 
	 
	 
	 
	-.07*
	 
	  .39***
	  .31***
	 Life Satisfaction
	  .12***
	 
	  .11***
	  .08**
	 -.08**
	  .44***
	 -----
	 .07*
	 
	 Happy with GradSchool
	  .10**
	  .45***
	  .22***
	  .21***
	  .24***
	 -.16***
	 -----
	  .53***
	-.10**
	 -.07*
	 Satisfaction 
	 Stress from GradSchool
	 
	 -.06***
	 -.12***
	  .12***
	 -----
	 -.09***
	 -.05**
	 
	 and Need 
	 Good Relationships
	  .07**
	  .07**
	  .07**
	  .18***
	 -----
	  .13***
	  .15***
	  .06**
	-.05*
	 -.04t
	 Variables
	 Autonomy
	  .06*
	  .23***
	 -----
	  .20***
	 -.15***
	  .15***
	 
	 
	 -.06**
	 Feel Competent
	  .22***
	  .12***
	 -----
	  .24***
	  .08**
	 -.08**
	  .17***
	  .09***
	  .11***
	  .05*
	 
	 
	 
	17.20***
	 53.34***
	46.95***
	42.76***
	24.15***
	12.43***
	98.10**
	 64.39***
	14.31***
	 42.41***
	99.81***
	89.04***
	                Overall Model (F-value)
	.02
	 .02
	.07
	.03
	.01
	.01
	.04
	 .02
	.07
	 .28
	.07
	.06
	                Adjusted R2 of Achievements
	.05
	 .02
	.45
	.39
	.00
	 .00
	.00
	.00
	.00
	.00
	.00
	 .00
	                Adjusted R2 of Rankings
	                Adjusted R2 of Satisfaction
	.13
	 .35
	.25
	.27
	.19
	.10
	.47
	 .38
	.01
	 .01
	.00
	.00
	Note: t p < .09, * p < .05, ** p < .01, *** p < .001. Total number of ongoing projects was created by adding the two questions about ongoing projects (first author, second author +). The lines through the predictors indicate that those variables were not entered into the analysis since they were part of the outcome variable.
	Table 3: Survey item by year in PhD programs
	Individual Accomplishments
	<.001
	70.62
	2.67
	3.53
	4.03
	3.83
	3.13
	2.04
	1.45
	1.04
	mean 
	Total Publications                    
	2
	3
	3
	3
	2
	1
	1
	0
	median
	2
	0
	1
	2
	0
	0
	0
	0
	mode
	(2.71)
	(3.19)
	(3.68)
	(3.61)
	(3.32)
	(2.55)
	(2.12)
	(1.84)
	(SD)
	<.001
	43.24
	.98
	1.24
	1.66
	1.61
	1.32
	.68
	.53
	.37
	mean 
	First Author Publications
	(2.34)
	(1.53)
	(1.95)
	(2.13)
	(2.05)
	(1.08)
	(1.33)
	(.82)
	(SD)
	<.001
	27.16
	.89
	1.22
	1.18
	1.17
	1.05
	.74
	.47
	.36
	mean 
	Second Author Publications
	(1.35)
	(1.48)
	(1.68)
	(1.59)
	(1.52)
	(1.25)
	(.99)
	(.84)
	(SD)
	<.001
	21.74
	1.10
	1.34
	1.35
	1.33
	1.08
	.85
	.62
	.43
	mean 
	Third Author+ Publications
	(1.36)
	(1.61)
	(1.86)
	(1.97)
	(1.64)
	(1.37)
	(1.25)
	(.99)
	(SD)
	<.001
	55.42
	1.66
	2.56
	3.09
	2.93
	2.31
	1.57
	1.02
	.77
	mean 
	Peer-Reviewed Publications
	(2.11)
	(2.64)
	(3.26)
	(3.22)
	(2.71)
	(2.02)
	(1.73)
	(1.54)
	(SD)
	<.001
	22.60
	.25
	.68
	.85
	.93
	.88
	.63
	.44
	.31
	mean 
	How many "In Submission"
	(.62)
	(1.29)
	(1.19)
	(1.22)
	(1.31)
	(.96)
	(1.01)
	(.67)
	(SD)
	<.001
	28.05
	1.16
	1.43
	1.78
	1.99
	1.84
	1.58
	1.37
	.94
	mean 
	How many "In Preparation"
	(1.31)
	(1.35)
	(1.47)
	(1.68)
	(1.70)
	(1.35)
	(1.43)
	(1.01)
	(SD)
	<.001
	13.10
	1.55
	1.58
	1.85
	2.07
	2.02
	1.87
	1.80
	1.45
	mean 
	Ongoing Research as First Author
	(1.19)
	(1.03)
	(1.22)
	(1.41)
	(1.50)
	(1.18)
	(1.32)
	(1.03)
	(SD)
	<.001
	6.93
	.59
	.89
	1.03
	1.23
	1.27
	1.43
	1.44
	1.30
	mean 
	Ongoing Research Second+ Author
	(.87)
	(1.14)
	(1.12)
	(1.29)
	(1.34)
	(1.30)
	(1.49)
	(1.12)
	(SD)
	<.001
	113.34
	7.07
	6.96
	6.61
	6.38
	5.38
	4.31
	3.30
	2.42
	mean 
	Number of Conferences Attended
	(4.65)
	(4.12)
	(3.78)
	(3.55)
	(3.29)
	(3.07)
	(2.80)
	(2.41)
	(SD)
	<.001
	80.03
	4.50
	5.50
	7.28
	7.07
	5.76
	4.63
	3.41
	2.46
	mean 
	Number of Posters at Conferences
	(4.39)
	(4.75)
	(4.93)
	(4.78)
	(4.49)
	(4.05)
	(3.35)
	(2.99)
	(SD)
	<.001
	69.65
	4.93
	5.04
	5.29
	4.27
	3.66
	3.00
	2.02
	1.62
	mean 
	Number of times as TA
	(4.69)
	(4.52)
	(4.39)
	(3.64)
	(3.44)
	(3.07)
	(2.05)
	(2.02)
	(SD)
	<.001
	84.25
	3.07
	3.80
	2.87
	2.19
	1.53
	.86
	.43
	.25
	mean 
	Number of times Primary Instructor
	(4.72)
	(4.56)
	(3.49)
	(3.13)
	(2.22)
	(1.75)
	(1.01)
	(1.22)
	(SD)
	Years in PhD Program
	F-value / chi-square
	p-value
	Year 8+
	Year 7
	Year 6
	Year 5
	Year 4
	Year 3
	Year 2
	Year 1
	45
	102
	256
	449
	563
	618
	613
	653
	n
	Student Experiences
	.01
	2.62
	5.18
	4.75
	5.04
	5.16
	5.24
	5.05
	5.16
	5.19
	mean 
	Life Satisfaction (7-point scale)
	(1.45)
	(1.50)
	(1.32)
	(1.29)
	(1.25)
	(1.34)
	(1.24)
	(1.31)
	(SD)
	<.001
	22.12
	3.36
	3.81
	4.41
	4.69
	4.77
	4.86
	5.03
	5.18
	mean 
	Happy in GradSchool (7-point)
	(1.78)
	(1.68)
	(1.68)
	(1.57)
	(1.50)
	(1.50)
	(1.51)
	(1.46)
	(SD)
	.004
	2.99
	5.59
	5.58
	5.28
	5.19
	5.35
	5.39
	5.25
	5.18
	mean 
	Stress level (7-point scale)
	(1.15)
	(1.18)
	(1.30)
	(1.27)
	(1.26)
	(1.23)
	(1.26)
	(1.30)
	(SD)
	<.001
	5.24
	4.89
	5.07
	5.46
	5.47
	5.60
	5.53
	5.64
	5.69
	mean 
	Good Relationships (7-point scale)
	(1.35)
	(1.58)
	(1.36)
	(1.46)
	(1.37)
	(1.35)
	(1.30)
	(1.24)
	(SD)
	.004
	2.96
	4.86
	5.11
	5.29
	5.50
	5.52
	5.33
	5.37
	5.40
	mean 
	Autonomy (7-point scale)
	(1.67)
	(1.63)
	(1.54)
	(1.41)
	(1.37)
	(1.43)
	(1.42)
	(1.27)
	(SD)
	<.001
	5.58
	4.75
	5.08
	5.19
	5.43
	5.45
	5.24
	5.20
	5.10
	mean 
	Feel Competent (7-point scale)
	(1.43)
	(1.61)
	(1.41)
	(1.38)
	(1.21)
	(1.33)
	(1.34)
	(1.30)
	(SD)
	<.001
	15.59
	4.27
	4.36
	4.62
	4.84
	5.04
	5.06
	5.23
	5.36
	mean 
	Recommend GradSchool (7-point)
	(1.66)
	(1.62)
	(1.53)
	(1.58)
	(1.39)
	(1.43)
	(1.39)
	(1.33)
	(SD)
	<.001
	89.68
	7.95
	6.82
	6.16
	5.63
	5.22
	4.94
	4.92
	4.88
	mean 
	Total Years Expected to Graduate
	(2.96)
	(2.36)
	(1.79)
	(1.38)
	(1.28)
	(1.26)
	(.97)
	(.90)
	(SD)
	<.001
	1295.27
	4.5
	4.9
	24.7
	46.8
	58.0
	61.7
	60.8
	44.6
	% yes
	Going to Graduate at Expected Time
	93.2
	94.1
	73.7
	50.6
	35.6
	25.5
	11.4
	5.4
	% no
	2.3
	1.0
	1.6
	2.7
	6.4
	12.8
	27.7
	50.1
	% don’t know     
	<.001
	51.92
	47.7
	52.0
	52.4
	57.4
	52.5
	54.4
	54.8
	54.9
	% yes
	Intend to get a Job in Academia
	36.4
	25.5
	28.0
	29.1
	26.7
	23.8
	19.2
	18.9
	% no
	15.9
	22.5
	19.7
	13.5
	20.8
	21.8
	25.9
	26.2
	% don’t know     
	<.001
	55.06
	50.0
	56.6
	54.9
	55.3
	51.3
	53.4
	52.6
	48.2
	% yes
	Advisor Expect Academic Job       
	25.0
	26.3
	28.1
	27.2
	27.5
	24.3
	23.0
	19.1
	% no
	25.0
	17.2
	17.0
	17.5
	21.2
	22.3
	24.3
	32.6
	% don’t know     
	.09
	1.77
	5.52
	5.51
	5.35
	5.52
	5.41
	5.39
	5.60
	5.52
	mean 
	Chances of Employment (7-point)
	(1.62)
	(1.49)
	(1.55)
	(1.44)
	(1.28)
	(1.37)
	(1.25)
	(1.18)
	(SD)
	<.001
	58.13
	72.7
	64.7
	61.0
	57.2
	55.2
	52.6
	49.7
	41.8
	% yes
	Debt   
	27.3
	35.3
	39.0
	42.8
	44.8
	47.4
	50.3
	58.2
	% no
	Note: For the two questions about intending an academic job, the "% yes total" includes the sum of the five options (PhD granting with research focus, PhD granting with less research focus, Masters granting, Liberal Arts, 2-year school). 
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	Abstract
	In many Western countries, higher education has experienced a cultural change as a result of increased budgetary constraints, calls for greater accountability, and the greater competition for students. This development has had a profound influence on the working conditions of academic staff and on knowledge production in general at universities. The education of PhD students is no exception. However, little research has been carried out in regard to the implications of these changes. In particular, the way the supervisors think and react has not been explored. 
	What do supervisors think about educating PhD students in today’s university context? And how and to what extent do they modify their practice based on that understanding? This article seeks to qualify, illustrate, and discuss these questions based on an interview study among twelve experienced supervisors at the Faculty of Engineering and Science at Aalborg University in Denmark. 
	The data show that it has become more complex to be a PhD supervisor. Three knowledge production perspectives are identified, each embracing a specific university agenda: (1) High quality research; (2) Economically viable and efficient research; and (3) Internationally adapted research. Currently, the second perspective is dominant in the understanding and practice of supervisors – to some extent at the expense of the two other agendas. Finally, the consequences of this are discussed.
	Keywords: PhD supervision, Practice of PhD supervisors, Knowledge production, Doctoral student education, Working conditions for academic staff.
	Introduction
	Higher education in many western countries has experienced a change in culture relating from budgetary constraints, calls for greater accountability and competition for students (Schniederjans, 2007). In Europe this change in culture has been spurred by the Bologna process (Bianchetti & Quartiero, 2010) and the associated view of policy makers that higher education institutions are increasingly viewed as “economic engines” (Sursock & Smidt, 2010, p. 14). 
	This development has had a profound influence on the working conditions of academic staff in all areas of their work (Buchanan, Gordon, & Scuck 2008, Meyer, 2012). The training and development of doctoral students is greatly affected by these new trends. In a Danish evaluation report on the current situation for educating and facilitating the careers of young researchers it is stated that each PhD supervisor, on average, takes on more PhD students, while at the same time requirements for completion and productivity are increased (Forsknings- og innovationsstyrelsen, 2011).  Also, an increasing proportion of PhD students are from international backgrounds. Another defining factor of the current development is that funding for PhD projects is becoming increasingly more diverse (Forsknings- og innovationsstyrelsen, 2011). PhD students can be fully financed by the university, wholly or partly financed by industry, or by (foreign) scholarships and own funds. In sum, these trends indicate a changing and more complex working environment for the PhD supervisor. Knowledge production linked to the education of PhD students is changing profoundly.
	In parallel with the current changes in the PhD supervision area, more manuals are published about PhD supervision addressed to both supervisors and students. Especially in the UK, literature has been published that focuses on how PhD students and their supervisors best manage the research process (Delamont, Atkinson & Parry, 2004; Dunleavy, 2003; Eley & Jennings, 2005; Rugg & Petre, 2004; Taylor & Beasley, 2005). Characteristic of these and similar works is the focus on tools and techniques to improve performance. Other researchers like Handal and Lauvås (2006), Grant (2005), Dysthe (2002), Lindén (1998), and Lee (2008) deal more conceptually with the aim and content of PhD supervision and accordingly rise above a purely practical level. They discuss different models of supervision. What kind of roles can and do supervisors and their students take on in different situations, stages and disciplines – and with what consequences?  Several of these contributions, like Grant (2005), Dysthe (2002), and Lee (2008), are based on empirical inquiries into actual supervisor-student relationships. These studies aim to identify different approaches from which we can learn about the perspectives of both the student and the supervisor. 
	Looking into the supervision literature at large, however, most of the literature addresses the perspective of the PhD student (of which Gardner (2008) is an example), while the perspective of the supervisor is not made a specific subject of study (Jones, 2013; Wichmann-Hansen, Eika, & Mørcke, 2007). Especially, there is a lack of knowledge about how the new working conditions for many supervisors affect the way they look upon supervision and how they consequently carry out supervision, not only as an activity in itself, but as one activity among other academic activities at universities. What do supervisors think about educating PhD students in today’s university context? Or to put it more specifically, what is their understanding of the purpose of PhD related knowledge production? And how does this understanding affect their supervisory practice? These are the two questions that will be addressed in this article. The purpose being to investigate what consequences the current trends have for the working conditions of the PhD supervisors and the education of PhD students at large.
	The first step will be to address what is understood by knowledge production in a historical university context. This forms the theoretical framework of the article. Following this, an interview study will be introduced and the methodology by which to analyse the results. 12 supervisors at the Faculty for Engineering and Science at Aalborg University in Denmark have been interviewed. The empirical data will present how supervisors ideally understand knowledge production today and how they consequently practice supervision in light of this understanding. How the different modes of knowledge production currently evolve and what kind of challenges they run into, given the working context of universities today, will also be investigated. Finally, the findings will be discussed in light of the existing literature and the consequences for the education of PhD students at large.
	Knowledge Production in a Historical University Context
	The raison d’être of universities is knowledge production and the education of graduates who possess knowledge, competences, and skills. The education of PhD students is a key element in this connection, and the manner in which the individual supervisor perceives the purpose of PhD education is bound to affect the course of the individual supervisory process. Over time, universities have had different motivations for the production of knowledge, and in the following an outline is presented of the history of knowledge production at universities and thereby the historical evolution in the function and values of universities.
	Knowledge production in universities has been on the sociological agenda for quite a while, with the work by Gibbons, Limoges, Nowotny, Schwartzman, Scott, and Trow (1994) marking an important highpoint, as they introduce a new mode of knowledge production based on market demands, different from the traditional knowledge production based on disciplines. Taking a point of departure in this division and inspired by Wenneberg (2001), Barnett (1994, 2011) and Jamison, Christensen, & Botin (2011) it is possible to identify three different perspectives on knowledge production as seen through sociology of education and a historical approach: an academic, a market oriented, and a changing society perspective. The two first perspectives are from Wenneberg (2001), while the last perspective is inspired by Barnett (1994) and Jamison et al. (2011).  See Table 1.
	Table 1. Three perspectives on knowledge production
	Knowledge production in a changing society perspective
	Knowledge production in a market perspective
	Knowledge production in an academic perspective
	To produce true knowledge and to educate graduates who have acquired this knowledge
	To produce believable and useful knowledge
	To produce believable and useful knowledge
	The purpose of the university
	for a globalised world
	Knowledge as a source of  empowerment and change
	Knowledge as a social element
	Knowledge as true, justified conviction
	Concept of knowledge
	Value-based, contextual exchange of knowledge is central
	Employing knowledge is central
	Production of knowledge is central
	Universities must produce true knowledge and add to the collective knowledge of society
	Universities  must create  change agents in a world facing global challenges
	Universities must take part in creating economic growth and welfare
	University as part of society
	The classical perspective on universities – the academic – is that universities must produce true knowledge and educate graduates who have acquired this knowledge (Wenneberg, 2001). To produce true knowledge is a goal in and of itself. It is professionalism for the sake of professionalism. Focus is on professional norms and values. How this knowledge is put to use and by whom is not central to this perspective; knowledge and learning is, on the contrary, dominated by theoretical issues and traditional academic virtues (Barnett, 2011). All universities founded earlier than the mid-twentieth century can safely be assumed to be born with this perspective. 
	Around the mid-twentieth century, a new understanding of science and technology came into being, which gradually affected knowledge production at universities (Jamison et al., 2011, p. 13). The background for this new understanding is to be found in an increased societal need for innovation, and that graduates are able to employ their knowledge through the acquisition of skills and competences – not the least through their role as founders of their own businesses (Barnett, 1994). This new perspective, knowledge production in a market perspective, is centred on profitability, entrepreneurship, and innovation – to make money and to do business. Ideas and inventions lead to the development of new products, which, in the end, generates profit. The usage of the knowledge produced and the dialectic relationship between usage and the production of knowledge plays an increasingly central role at universities (Jamison et al., 2011, p. 14; Wenneberg, 2001, p. 40). 
	Parallel to this, there is a change in the understanding of what knowledge is and where it is created. The concept of knowledge is widened, and knowledge creation is now possible through the collaboration of universities and businesses. The concept of knowledge thereby enters the domain of social constructivism. Knowledge is no longer true per se; it is a product created through a more or less reassuring process (Wenneberg, 2001, p. 41). Universities are transformed from being a self-referent producer of knowledge into one of several actors cooperating to create growth and profit. In this era, university leadership is changed according to “New Public Management”, where leaders are seen more as employees and given extended powers and where state regulation is permeated by the realities of the market (Barnett, 2011). New collaborations, such as science parks, research shared between universities and companies, and university staff working as consultants, can be seen as results of the market perspective. This development is not equally distributed within the universities. Knowledge, ideas, and disciplines carrying profitable perspectives have more opportunities than other subject areas, which do not have the same business appeal, as such different disciplines and faculties increasingly experience different opportunities, with the technical disciplines as the ones with most opportunities. 
	The third perspective – knowledge production in a changing society perspective – originates in social, popular movements, which have occasionally set the agenda in the western world concerning basic issues in life (Jamison et al., 2011, p. 22). Examples include peace movements, women’s liberation movements, and environmental movements from the sixties and onwards. These movements have attempted to address global democratic, environmental, or discrimination issues and to promote cooperation. Development and cross-disciplinary and cross-cultural exchange of knowledge are central characteristics of knowledge production in this perspective.
	The primary characteristic is that knowledge, which is produced and employed, brings real change and improvement, which is directed toward increased equality, networking, democracy, and liberation (Barnett, 1994). This perspective demands involvement and commitment. It focuses on integrity and the development of personality and identity as part of academic discourse. 
	The three perspectives contain different views on science. How does new knowledge emerge, what is important to notice regarding science and technology, and which role can and should science (and technology) have in society? The two first perspectives, the academic perspective and the market perspective on the production of knowledge, are described by Jamison et al. (2011) as far more dominant discourses in society than the third perspective. At universities, the academic perspective has traditionally been dominant, but is continually facing competition from state regulation with the purpose of increasing the production of graduates and articles and preparing universities for the private sector’s demand for more work- and practice-oriented graduates and research. Jamison et al. (2011) point out that the classical academic perspective often assumes the role of a defensive reactionary protest, whereas the changing society perspective is considered a creative and liberating protest. 
	It is the intention to relate the theoretical framework above to a specific empirical case, but before that, the case and the design of the interview procedure is presented.
	The Empirical Case – Design and Discussion of Method
	The empirical material of this article derives from a series of interviews in 2012 among 12 PhD supervisors at two science school programs at the Faculty of Engineering and Science at Aalborg University in Denmark. The purpose of the interview study has been to explore how supervisors experience and handle some of the earlier mentioned challenges to supervision: an increased number of PhD students, a higher percentage of PhD students with an international background, budget constraints, generally shorter deadlines, and more stakeholders with an interest in the results of the PhD projects. The interview study was part of a greater project financed by Aalborg University and the Agency for Competence Development in the State Sector: “Competence Development of the PhD Supervisor in an Intercultural Reality” (Bøgelund, 2011). 
	The two science school programs have been chosen because both have a lot of international students enrolled, and therefore both are at an advanced stage of transition. The term “International” covers all nationalities except Danish. Both programs contain large groups of Asian and Middle Eastern students. Southern and Eastern European and Indian students are also relatively well-represented. The one program balances between natural and social scientific traditions (Program A), while the other program is rooted in classical natural science (Program B). Program A has only recently been through a transitional process, during which the number of PhD students and the percentage of international students have increased significantly. The transition has taken place over a very short time span of only a few years. Program B started its transition at an earlier time allowing for a more gradual process. The choice of these two programs, thereby, offers the opportunity to look at an ongoing and a finished transitional process – at the same time keeping an eye on the impact resulting from the kind of field in question. 
	The involved supervisors represent a wide professional spectrum. We have consciously chosen supervisors from different scientific groups. On the one program, the supervisors were chosen on the background of a complete list of supervisors and PhD students according to their field of study. On the other program, supervisors were chosen based on advice from well-informed senior researchers, since a complete list did not exist on this program. All the supervisors have experience with international PhD students and most have or have had more than five PhD students. To a large extent, the interview can be seen as an overview of best practice in its field, given the fact that the interviewed supervisors are among the most experienced professors and associate professors. All in all 12 supervisors have been interviewed, six from each program, 11 males, one female. Seven supervisors are native Danish, three others from western cultures, and the last two are from eastern cultures. All the non-Danish supervisors have been in Denmark 10 years or more. The impacts of national cultures on these none-Danish supervisors were there, although not to an extent that it was possible to discuss it with any certainty or draw conclusions based on it. 
	Supervisors have been asked about their own practice, the dominant practice in their immediate professional surroundings, attitudes and expectations to PhD students and their own perception of the style of supervision, and their challenges in and experience of supervision – especially the supervision of international PhD students. The analytical framework is inspired by Kolmos’ and Holgaard’s (2007) model for situational supervision, and Argyris’ and Schön’s (1974) concepts of ‘theory-in-use’ and ‘espoused theory’ and may be summed up in Figure 1:
	The focus is on the supervisor’s self-image and understandings of own practice, attitudes and expectations, especially of international PhD students. Figure 1 was presented to each supervisor prior to his or her interview in order to establish a common framework for the interview. No further elaboration of the terminology has been offered; thereby supervisors were given the opportunity for an individual approach to the subject.  To obtain an in-depth and private situation the interviews have been centred around an individual semi-structured questionnaire founded on the themes of the figure. Some themes have taken priority in individual interviews depending on the interviewed supervisor. Each interview extended from one to two hours in duration. The interviews were recorded as sound files and a detailed summary of them was made immediately after each interview, by the person who performed the interview. Participants were asked to comment on, and validate quotes which were central to their discussion (Olsen & Pedersen, 1997). 
	/
	Figure 1: The analytical framework used for the interview study
	On the basis of these summaries, two approaches for the analysis were employed. First, the summaries were read through, and intuitively interesting statements were noted. Second, all summaries were broken down and rearranged according to the analytical framework: Statements regarding context were placed together, as were statements regarding style of supervision, challenges, and experience, statements regarding attitudes and expectations of the PhD student, and statements regarding actual practice. Following this, the statements of each supervisor were scrutinised in the light of the three knowledge production perspectives: How did each supervisor perceive the purpose of knowledge production? What concepts of knowledge were advocated for? How should the knowledge produced contribute to society? On the basis of this what was considered important to strive for or do as a supervisor? What was considered unimportant to strive for or do or directly counterproductive? Often statements concerning the value of other ways to perceive or act as supervisor would shed light on the actual supervisor in question. Parallel with this process the similarities and differences between different supervisors and between the two research programs were identified, and thus the context were taken into consideration. Passages relevant for quoting have been transcribed and language corrections made. Quotes in Danish have been translated into English by the author.
	In the following three sections the results of the study are presented. First the supervisors’ understanding of the purpose with PhD related knowledge production is identified. Then how they actually practice based on that understanding. Finally, an overall picture of where practice is heading and what challenges are experienced by individual supervisors is presented. 
	Supervisors’ Views on Knowledge Production
	The supervisors’ statements regarding their more or less conscious view on knowledge production are illustrated in Table 2. The theoretical distinction between the three perspectives on knowledge production has been the determining factor in distributing the statements. As far as possible, the supervisors’ own words have been used – this is indicated through the use of italics. As presented here, the perspectives are ideal types in order to underline the three perspectives. Most supervisors make statements which can be related to all three perspectives. None of the supervisors fit perfectly into one perspective or another. Likewise, it is important to stress that all statements made by the supervisors can be related to one of the three perspectives. Table 2 shows what is central to and focused on in each of the perspectives on supervision.  It also shows, what is not given priority or considered downright unwanted. 
	Below, the three perspectives are further illustrated through three quotes from three supervisors who have been inspired by, respectively, the academic, the market oriented, and the changing society perspective. The quotes show what is central to each perspective regarding the supervision of PhD students: professional passion, the usefulness of the PhD student, and the wish for a cultural revolution. First, an academically oriented supervisor:
	“I truly enjoy the PhD process and the environment surrounding it. I find it exciting working with people who venture on such journeys of discovery... In particular, I value the foundation of a critical perspective... to watch someone turning into an academic... that they are inspired and excited. ... It is not sufficient for them just to pass through the system... If their passion isn’t there, why are we here? ... One of the rewards [of supervision] is sharing that [passion].” (Academically oriented supervisor, V1 A).
	“I like to work with issues from industry, because such issues are real... People in industry typically don’t have the time to go into detail with anything... and that’s where PhD students come in handy... Now, I am seeing things from a business perspective... The university gets [funding and a connection to the real world.]  [PhD students] are a skilled resource. ... it [is] a far better investment for me to spend some of my time on a young, skilled person, making that person do, what I should otherwise have done.” (Market oriented supervisor, V1 B).
	“If I get a Danish PhD student, I would welcome that person anytime, but I also think that we have an obligation to other countries... Basically, one must retain that ... in the three to four years one is here [as an international PhD student] it is possible to learn a lot ... The goal is not just the production of researchers, it is also producing people who can be innovative in their systems... We are taking part in a cultural revolution, when we try to make them a little more democratic, a little less prejudiced, a little more Danish. I think that is important to keep in mind.” (Supervisor with a changing society perspective, V2 A).
	The statements in the table and the three quotes show the core of each perspective on knowledge production in a university context. The individual supervisor may, as mentioned, contain several facets, which also includes the three quoted supervisors. It is more the mix in the individual supervisor – and across supervisors – which is of interest. 
	Table 2. Ideal typical view as a PhD supervisor
	Knowledge production in a changing society perspective
	Knowledge production in a market 
	Knowledge production in an academic 
	Perspective
	perspective
	Creating positive change in student’s homeland
	Cooperation with
	Good discussions and good cooperation
	 industry regarding real
	 problems
	Initiating learning for the sake of the students
	Contributing to local /national growth and  welfare
	Professional prestige in being a PhD supervisor
	What is
	Educating fully-fledged academics – critical and self-motivated
	Resource optimization: The production of many PhDs, articles 
	Make one’s mark on 
	important or 
	someone and make use of the best people in one’s own system
	positive
	 according 
	and patents
	to this
	 perspective?
	The obligation to other countries  regarding the spread of problem based learning (PBL), 
	Staying updated and supporting own research with the aid of young people
	Contributing academically in a specific field and
	 making an
	 engaged difference
	democracy and 
	humanistic ideals
	The pedagogical 
	Using PhD supervision for boosting one’s CV
	Professional passion for the sake of the profession.
	challenge of helping people through
	Narrow focus on the time it takes to educate PhD students
	Cultural adjustment and nursing of the individual PhD student
	Argumentation based on status
	To run things as an assembly line
	Prioritizing the academic challenge
	Dependent and unmotivated students.
	What is
	 in a factory
	unimportant or negative 
	Primarily using PhD students as manpower in the supervisor’s own projects
	The education of our most difficult students without the allocation of necessary resources
	Deliverables at the cost of theoretical and 
	according 
	to this 
	methodological substance
	perspective?
	Looking at PhD students as research assistants
	Narrow focus on 
	Productivity 
	university economy and national brain drain
	considerations control the education of PhDs
	A too large percentage of foreigners
	Project management
	Supervisors’ Practice in Light of Each Perspective
	As Table 3 shows, the individual supervisor’s view on knowledge production is of great importance to how he or she practices as a supervisor. It is not without consequence how a person is oriented in relation to the perspectives on knowledge production. It affects the approach, the time spent, and the trust in the individual PhD student. In the table, examples of concrete activities have been added. These are not unique to the single perspective. The same activity may take place within all three perspectives, but with varying importance and meaning assigned to it.
	Table 3. Ideal typical practice as a PhD supervisor
	Knowledge production in a changing society perspective
	Knowledge production in a market perspective
	Knowledge production in an academic perspective
	The social and cultural,   professional field
	The market oriented,  
	The academic,  professional field
	Forum
	professional field
	Finishing is primarily a 
	Quality, independence, drive and ability to fit in
	Quality, high level and
	Expectation
	question of right support
	 independence
	Understanding, reflecting on and employing theory in a new context
	Motivation and professional guidance in 
	Producing useful results
	Focus
	relation to potential
	All-round facilitator
	Project leader
	Professional sparring partner
	Role
	Actively facilitating and present at the start. Scaffolding exercises and framework 
	Actively controlling – often part of a differentiated supervisory system with two supervisors
	Long, open discussions without suggestions for research questions
	Examples of activities
	Developing a good social and professional environment around the students
	Recruitment according to quality, attitude and cultural adaptation
	Critical, theoretical and methodological dialogue
	Employing humour and knowledge of Danish culture
	Personnel management – among others in relation to skill and adaptation
	Career management through networking 
	Global cultural exchange programs and workshops
	Founding of self-motivating communities and mentoring
	Possible promoter in relation to the academic system
	The academic perspective is often characterized by a mutual, professional relationship, where meetings with the supervisor are spent in discussion of professional terms and challenges. It is typical to this perspective, that extra-professional matters are not part of the supervisory function. To the extent that social and cultural aspects are touched upon, this often takes place outside formal meetings with the supervisor; during coffee breaks, or travelling to or from conferences, and more on a curious level than as part of the supervisory process. In this perspective, the PhD student is generally met with high expectations regarding commitment and independence. Passion and a professional, critical sense are of the utmost importance. The supervisor may see it as part of supervising to introduce the PhD student to the supervisor’s own network and guide the young person in the direction of professionally interesting research environments and conferences. 
	A supervisor adhering to the market perspective will primarily see him or herself as a project leader, and the relation to the PhD student may contain certain similarities to the relation between an employer and an employee. It is the supervisor who lays down the framework for the project and who takes control at the beginning of the project. The PhD student is a work resource who is expected to contribute with his or her own creativity and ideas within the given framework. Therefore recruitment and ongoing personnel management and care are of great importance. Often several PhD students are tied to the same project or field and efforts are directed towards fulfilling market and academic demands according to the terms of the cooperation. Typically, the supervisor will also focus on rationalizing academic and market production. This can be achieved by sharing supervision between several supervisors with different competences. Establishing mentoring where research fellows support newly arrived PhD students or establishing professional environments with widespread use of sparring and co-writing may also be part of the supervisor’s practice. 
	A supervisor adhering to the changing society perspective mainly perceives the reflective education of the PhD student and his or her ability to master change agency as part of the supervisor’s tasks.  The supervisor does not expect a priori that the PhD student is critical, reflexive, and highly independent. As a consequence, this type of supervisor has far greater interest in the professional, cultural, and social development of the PhD student than supervisors adhering to the two other perspectives, and this supervisor generally supervises persons in their entirety, including formation and identity. This is an aspect which especially comes into play in relation to international PhD students, who are foreign to the pedagogical and democratic practice that Danish universities, not the least Aalborg University, are proponents of. As the aforementioned quote shows, these supervisors are of the opinion that they should contribute to the education of reflective and innovative PhD students, who can make a change in their homeland. Activities supporting this goal are the establishment of a strong professional and social community; introduction to Danish values, modes of operation and Danish language; widespread use of practice exercises, structuring and matching of expectations; and a high degree of availability. In a somewhat larger context, cultural exchange programs, workshops, and cooperative projects on a global scale provide valuable cultural insight and partners for cooperation.
	Domination and Challenges of the Different Perspectives
	In line with Jamison et al (2011), it is the market perspective which dominates among the twelve interviewed supervisors and the changing society perspective which is least well represented. To some extent, all supervisors represent the academic perspective, even if its importance is negligible in some cases. It is also worth noting, that supervisors who adhere to the academic perspective and the socially restructuring perspective fit well with Jamison et al (2011), regarding how – respectively – they relate to the dominating market principle – reactively or more proactively. The supervisors most strongly inspired by the academic perspective are in opposition to the dominant trend; they are unable to see anything constructive in the present development. The supervisors adhering to the socially restructuring principle are also able to see potential in the present development (see quotes below). The combination of perspectives in supervisors is diverse. Even if the market perspective and the changing society perspective contain opposing principles, there are examples of supervisors who are inspired by both perspectives, typically with one perspective dominating. The perspectives are not mutually exclusive, even if a combination may give rise to internal balancing problems.
	When one looks at the supervisors by program, there is a noticeable difference between the two groups of supervisors. Pluralism is more obvious in the science school program, which balances between natural and social scientific traditions, while the market perspective clearly dominates on the other program, which is rooted in classical natural science. If one looks at the individual research groups, which are tied to the two programs, it is possible to identify entire environments which, primarily, are dominated by a particular perspective or by a particular combination of perspectives. The programs are also influenced by the amount of time available to adjust to their new framework. Frustrations regarding the short time span for transition are noteworthy at program A. It also makes an impression that the role of professional, collegial sparring partner is forced in the direction of the role as project leader. At program B, the role of project leader is more widely accepted – which must, however, be seen in the light of the program’s general conditions, with cooperation with the business sector and large scale projects. Everyday practice under the new framework is more well-established at program B. Routines connected with recruiting and making a large team of international and Danish PhD students function as a group are more established. 
	Supervisors report on different challenges in their supervision depending on which perspective they are most inspired by. Supervisors most inspired by the academic perspective are challenged, when the professional angle is in conflict with other interests or spheres of interest. It could, for instance, be when managerial dispositions threaten to undermine professional quality:
	“This foolishness, that a PhD should be granted for writing three articles – that is setting the bar too low ... It is important, that you learn how to combine theoretical and methodological considerations ... At this faculty  .. many say... that now PhD students should take part in making “deliverables”, and later we call them theses ... the basics are neglected.” (Supervisor 3, A)
	“The concept of a PhD is changing ... everything is about writing publications ... before they spend time constructing an understanding of literature ... and there is an increasing pressure from management, that they should finish on schedule .. [As a supervisor] you have to decide, if you want to stick with old fashioned values or if you want to become more of a project leader ... Like in “I’ve got the money, this is what we must do” ... What fills me is that the system has unrealistic expectations. Suddenly we have a lot of PhD students who exert pressure on our way of working ... With the two who finished before Christmas, we followed a more traditional path. We had very long, very open discussions, where we only encouraged them ... We never suggested what their research questions should be. We had a fine, critical dialogue ... Increasingly – and especially with international students – you discover that this is not going to happen. Not in three or four years, maybe not at all.” (Supervisor 1, A).
	Other circumstances may challenge supervisors who are mainly inspired by the market perspective. Here, productivity and effectiveness are central, and when these interests are squeezed, supervisors are challenged. An example is the lack of formal ways in which to introduce “probation” for PhD students making it possible to get rid of them in “a civilized way”, if the PhD student does not live up to expectations. One supervisor clarifies the background for his wish for a probation period:
	“I really like having PhD students, but not when things don’t run smoothly. Then I am left with bad conscience and have to spend time working with that, and I don’t want to ... I cannot allow myself to say, You are doing too poorly and just let things be ... I also can’t hand the student on to someone else. To terminate is such a damned heavy piece of machinery ... The easiest thing is to let the process run its course, but that’s a terrible waste of money. ... How do we get rid of them?” (Supervisor 2, B).
	The challenge of “adapting people culturally” may also interfere with effectiveness:
	“I don’t do things differently with different PhD students – I think, I have grown more cynical because of what I’ve learned. [I] only employ Chinese who have taken their master’s degree in Europe, Then they have acclimatised to our culture ... I don’t employ people directly from China ... It means too much overhead providing cultural adaptation too. I have tried to [go straight for it] using the best man on paper – a Chinese – and that was a heavy task ... You have to be their mentor for a long period of time, and you are free to choose that. But that is not what I want to do.” (Supervisor 1, B).
	Finally, concern for professional quality may interfere with the external cooperation, since market agendas may cause “academic novelty” to be “at the low end” in some PhD projects. The dilemma between productivity, efficiency, and market concerns on the one side and quality, social, and cultural concerns on the other side is the major challenge in this perspective. It does not become evident by supervisors stating that they end up on the wrong side regarding quality and time spent on the individual PhD student. It is more evident in the clear denouncement of one supervisor’s “complacency” and the claim, that the supervisor is using PhD supervision as “a means of generating money”.
	To the supervisors who are inspired by the changing society perspective, one of the major challenges is keeping a “playful” element in supervision and to keep workload within acceptable limits:
	“Preferably – what I would prefer to do, was to sit back ... and not have to be so strict, and say: What would you like to do? That looks really interesting! Are you sure, this [topic] is that good? More playful and open. Maybe I will be able to do that in some years. Because then there is an environment here, and then one PhD student draws in the next ... [But right now I cannot] sit back.” (Supervisor with a changing society perspective, V4 A).
	“If I had known [how much work this would be], I’m not sure, I would have dedicated myself this wholeheartedly to [attracting so many international students.]” (Supervisor with a changing society perspective, V2 A).
	Supervisors who are mainly inspired by this perspective spend a disproportionate amount of time on the supervision of (international) PhD students and may find it difficult to draw the line. This applies in particular to supervisors inexperienced with the supervision of international PhD students. This challenge is related to another, namely the challenge of relating to the cultural habits and work routines of PhD students, which can be rather time consuming (see Bøgelund, 2014). Finally it is related to a certain unwillingness to terminate processes which consume too many resources. As expressed by one of the supervisors, “Terminating someone is something I’ve been reluctant to do – but that is where I am now”. In summary, the major challenge to supervisors adhering to the changing society perspective is limiting PhD supervision so it does not take resources form other tasks – or from the supervisor him or herself.
	Discussion
	As the empirical data show, the task of supervising PhD students has become more complex. As the university evolves and incorporates a new agenda with regards to the purpose and value of knowledge production, so supervisors have been asked to adapt to several new legitimate agendas. This study shows that the sole pursuit of academic and professional aims no longer dominates, whereas knowledge production from a market perspective gains ground. This is interesting when we compare it with the findings of Grant (2005). In her study, Grant identifies four discourses related to supervision of master students, which she names the psychological, the traditional academic, the techno-scientific, and the neo-liberal discourses. There is a large element of accordance between the two last mentioned discourses and knowledge production from a market perspective. Likewise the traditional academic discourse can be somewhat compared with knowledge production from an academic perspective, and the knowledge production mode of societal changes does have elements of the psychological discourse. Grant concludes that the psychological discourse is by far the most dominating, whereas the traditional academic ‘does show’ in her data, the techno-scientific ‘never surfaced’ and the neo-liberal ‘appeared infrequently’ (Grant, 2005, p. 8-9). It is noteworthy that her results seem to be in opposition to the results of this study, even if the categories do not compare entirely. There could be several explanations for this. 
	First of all, her study is carried out in the arts, humanities, and social sciences, whereas the supervisors of this study come from the technical sciences. Traditionally the technical science culture is characterized more by co-operation with and funding by external firms, and male and masculine norms of academic life (Johnson, Lee, & Green, 2000). This is also reflected in the differences between the two programs in this study. Program B, characterized by classic technical disciplines, is dominated by the market perspective. Program A, at the interface of technology and social science, is more diverse. Secondly, there is a difference between supervising master students and PhD students. PhD students are more frequently part of research and often financed by external sources, thereby introducing more market driven agendas.  Finally, the time difference between 2005 and 2012 may also explain why knowledge production from a market perspective dominates the perspective of the supervisors in this study and is hardly traceable in the study of Grant. The development towards tighter time limits, more external funding, more PhD students per supervisor, and more international students is a development that has increased and spread to more and more departments during the last ten years – as is also visible in the transformation of the two research programs in this study. The supervisors from program B said their transformation started 10 years ago, while the supervisors from program A said their transformation started only a couple of years ago. 
	One way or the other, the results of this study show that knowledge production related to PhDs is interpreted in several ways mirroring the different agendas of a modern university. It is also visible from the study that different perspectives have different values, challenges, and consequences. Ideally a university of today needs supervisors who pursue the values of all three perspectives. The results of this study, however, show a tendency towards the market perspective. Old fashioned virtues like contributing academically to a field and valuing professional passion are put under pressure by new productivity and efficiency demands, which affect the job satisfaction of some supervisors (See also Bianchetti & Quartiero, 2010; Smith, 2012). On a greater scale it might also affect the quality of the research carried out, bearing in mind the comment from one supervisor that the “academic novelty” is “at the low end” in some PhD projects. In general all supervisors are put under pressure to make sure deadlines are kept and, in case of external funding, that expectations from outside are met. To PhD education as a whole, it is interesting if the data of the research thereby draw a general picture of a development towards more leadership and control by supervisors and stronger ties between PhD research and the supervisor’s own research. This is mainly of interest in connection with the question of where decision-making regarding central choices in research processes can or should be placed – with the supervisor or with the PhD student – and what this means to the independence of the PhD student. A development towards a more controlling role for the PhD supervisor with greater responsibility for project contents and more teaching of culturally bound work routines also affects the supervisor’s work conditions and his or her chances to cope with the facilitation of the professional development of an increasing number of PhD students. 
	The new agenda also presents other challenges to the role of the supervisor. These concern the cultural dimension. As is evident from the empirical data, supervisors react differently to the fact that international PhD students bring new habits, values, and modes of operation. Some supervisors make an effort to embrace and facilitate the understandings of international PhD students, whereas more supervisors consider the cultural exchange a burdensome and time demanding activity in the name of efficiency and productivity. In this respect the results of the study lean towards the results of researchers like Leathwood (2006) and Goode (2007). The efficient way of dealing with internationalization by some supervisors is to make sure international PhD students are not too unfamiliar with the ways research are carried out here a priori, e.g., by choosing only international students who have done a European master beforehand or spent some time as research assistant before starting the PhD study. In this sense internationalization and cultural exchange are not furthered. If we look at the two research programs, it cannot be concluded that extended exposure to internationalization (research program B) leads to increased cultural exchange: probably increased knowledge and more routines regarding the handling of challenges, but not a larger degree of openness. The question begging an answer is how international and open really are we in educating PhDs? And how much rationalisation efforts and tighter time limits mean in this connection? What are the consequences for international PhD students coming here? This cannot be answered based on this piece of research, but it would make an interesting topic in a research and education perspective.
	Conclusion
	This empirical inquiry examines how certain conditions bound by context – including the number and type of PhD students – exert influence on PhD supervisors’ practice and self-image in a concrete professional connection; the Faculty of Engineering and Science at Aalborg University. As such, this inquiry carries the most validity in comparable professional research environments that experience similar agendas and conditions. In the profession of the humanities, for example, you will most probably find a different setting and context for the PhD supervisors, resulting in another distribution and nature of the knowledge production there. Given the exploratory nature of the inquiry, it can be seen as the initial examination of tendencies which are well-suited for further research. Regarding the data, it is worth mentioning that the two groups of researchers (in program A and program B, respectively) have been interviewed at two different stages of transition. This is an advantage in identifying understandings and practices in two different phases, but the lack of simultaneousness should be noted when drawing conclusions (Olsen & Pedersen, 1997, p. 190). 
	The questions that have been addressed in this article are the following: What is the understanding of PhD supervisors with regards to the purpose of PhD related knowledge production? How do they actually practice based on that understanding? The larger purpose being to investigate what consequences the current trends have for the working conditions of the PhD supervisors and the education of PhD students at large.
	The empirical evidence shows that it has become more complex to be a PhD supervisor. Ideally the university has several legitimate agendas, which the supervisors are asked to balance, not necessarily in a single PhD project, but at least at a more aggregated level. Three knowledge perspectives are identified in this study:  knowledge production in an academic perspective, knowledge production in a market perspective, and knowledge production in a changing society perspective. Each embracing a specific university agenda: 1) High quality research, 2) Economic viable and efficient research, and 3) Internationally relevant change agency research. Ideally each of these perspectives corresponds to a specific role and focus as a supervisor: 1)The role as professional sparring partner focusing on motivation and professional guidance, 2) The role as project leader focusing on the production of usable results, and 3) The role as an all-round facilitator focusing on the ability of the PhD student to understand and reflect on theory and put it to practical use in a new context. 
	The research shows that, currently, knowledge production in a market perspective is the dominating perspective, putting the two other perspectives under pressure. For instance, knowledge production in an academic perspective is put under pressure by more strict deadlines and more narrow agendas and calls for productivity. Knowledge production in a changing society perspective is likewise put under pressure by the work load related to facilitating international PhD students into change agents and the corresponding lack of resources put into the task by the university management. The top concern from a market perspective is how to introduce probation for PhD students, so it becomes possible to terminate students that do not perform well.   
	For the education of PhD students as such, the current development implies a more leading and visible role for the supervisor, even in terms of what to study, giving the supervisor a more central and responsible part compared to earlier. It also implies an increased pressure on academic quality. What all this means to the PhD students is an interesting question to pursue from here. Surely different knowledge perspectives will affect PhD students in different ways.
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	Abstract
	Gaps between expectations and actual educational experience may influence motivation, learning and performance. The graduate college experience (GCE) is shrouded in myth and legend that may create unrealistic expectations, while its reality includes elements of politics, economics and organizational psychology. This study examined 1,629 present and former graduate students’ perceptions of what their graduate school experiences should and did include. The sample was analyzed as a whole and also divided and tested for subgroup differences by: degree types (masters and doctorate); at four different points along their degree paths (entrance, midpoint, exit, alumni); and by disciplinary subgroups (hard sciences, social sciences, arts, interdisciplinary). Statistically significant differences were found between subgroups on perceptions of what the GCE “should” and “does” include separately. Further, within-groups comparison of what the graduate college experience “should” and “does” include showed significant differences for the whole group and all subgroups. In addition, the differences between graduate students’ expected and actual experience (should - does) negatively predicted overall satisfaction with their graduate experience. These contrasts of students’ actual and expected graduate experiences present potential to explain some of graduate students’ dissatisfaction and non-completion, and offer information to support program improvement and retention of graduate students. 
	Keywords: Graduate education, graduate school expectations, attrition, graduate student satisfaction, program improvement 
	Introduction
	Any educational journey is a complex experience, unique to students, based on their prior knowledge and experience, and on the goals and expectations that they bring to it. Graduate education is more individualized than compulsory or undergraduate, because graduate students have different degrees of choice, are at different phases of life as well as education, go on to graduate education for different reasons, and bring different outcome expectations (many of which are implicit). Much can be learned about how different people experience graduate education from illuminating these expectations and how the actual experience either matched with or diverged from them. 
	To address these issues, this manuscript first reviews the existing research literature on the graduate experience. Second, it presents the study’s purpose, research questions and methods. Third, it reports data from 1,629 current and former graduate students, the overall descriptive results as foundation, followed by comparative and predictive analyses. Comparative analyses address the significance of between-group differences of “should” and “does” perceptions separately, and then significance of within-group differences between “should” and “does” perceptions directly compared. Predictive analysis examines the degree to which these differences (should – does) predicts difference in students’ overall satisfaction with their graduate experience. Finally, this manuscript discusses the importance of these findings and their potential role in the improvement of graduate programs.
	Literature Review
	The Role of Perceptions and Motivation
	Study Purpose
	Research Questions

	Graduate programs in the U.S. alone account for 2.8 million students each year (National Center for Educational Statistics, 2013), and many times more globally. Even though some universities have more graduate students attending than undergraduates, much less research is conducted on graduates’ educational experiences. 
	U.S. studies on various elements of graduate students’ experiences have generally been localized to a discipline or program (e.g., Coulter, Goin & Gerard, 2004; Gardner & Barnes, 2007), while some international studies have combined disciplinary and institutional characteristics with culture (e.g., Kanan & Baker, 2005), both producing deeply contexualized findings primarily addressing local needs. More generalizable research is essential to inform the work of faculty and staff who teach, train, manage, mentor, plan and make policy to support graduate students (Nesheim, Guentzel, Gansemer-Topf, Ross, & Turrentine, 2006). 
	Graduate education involves major changes of context and experience for students, both those coming directly from undergraduate programs and those returning after time away from academe (Austin, Cameron, Glass, Kosko, Marsh, Abdelmagid, & Burge, 2009; Gardner, 2009). These dramatic changes require people to redirect their cognitive priorities and emotional energy, and reframe their perceptions of themselves and of others (Murray, 2009). Such demands and challenges can initiate identity development and transformation (Hall & Burns, 2009; Sweitzer, 2009). However, they may also trigger deep self-doubt and anxiety (Gansemer-Topf, Ross, & Johnson, 2004). Being back in academe after years away can be a tremendous adjustment. That adjustment is amplified when the return is to a different discipline and professional culture of expectations, demanding re-acculturation and socialization (Baker & Lattuca, 2010). It is clear why many students need substantial support to manage these shifts, in the face of academic demands combined with managing a family and outside job responsibilities (Hardré & Hackett, in press, 2014). In addition to the money, time and other resources that it requires of students, graduate education also takes significant commitment of time, funding and expertise from faculty and staff in academic departments and institutions (Smallwood, 2004). Yet attrition from graduate programs is estimated to be as high as 50% or more (Offstein, Larson, McNeill, & Mwale, 2004). This rate of attrition raises the question of how such a substantial resource loss might be reduced. 
	Most research on graduate students’ experience has been largely academic (Golde, 2000), but academics only explain part of graduate students’ success. Other huge contributions are made by motivation, personal and professional identity development, personal satisfaction, finances and support resources, social support, peer relationships and community, and overall well-being (Gansemer-Topf et al., 2004; Hardré & Chen, 2005, 2006; Offstein et al., 2004; Weidman, Twale, & Stein, 2001). These elements of the graduate experience are scarcely evident in the research literature, except in the work of a small group of researchers. Thus, it is unclear how the diverse elements of the graduate experience match the expectations of an increasingly diverse and ever-changing profile of the graduate student. 
	To address these issues, research needs to provide insight into the current and authentic nature of the graduate college experience, illuminated through students’ perceptions of their graduate journeys. Perceptions reflect the lived reality of novel experience, because the nature and impacts of experience depend less on the actual, measurable events than on the participants’ individual and collective perceptions of those events (Hardré & Burris, 2011; Schlossberg, Waters, & Goodman, 1995). Perceptions of the experience are responsive to current, salient experiences and to metacognitive reflection (van Manen, 1990). 
	Among critical perceptions in a transitional experience like graduate school are goals, which impact how people work and learn (Kenner & Weinerman, 2011). People enter into experiences for personally-valued reasons, and they invest and persist for personally-valued outcomes (Latham, 2007). However, little systematic research has included the goals and expectations that graduate students bring into their educational experiences or how their experiences match those expectations. Teaching and mentoring by faculty and senior peers is a key factor in graduate students’ motivation and success (Delaney, 2004; Fagen & Suedkamp Wells, 2004). Yet students may not all have the same expectations and experiences of those relationships (Tenenbaum, Crosby, & Gliner, 2001). Graduate students’ identity development includes cognitive, social and psychosocial changes (Gardner, 2009). That identity development affects how students see their world, themselves and others (Harrison 2008). Students’ initial expectations and developmental perceptions, interactions with others and overall satisfaction with their graduate experience, affect the quality of their academic work (Golde, 2000). These perceptions also influence their effort investment, and whether they complete their degrees or add to the attrition statistics (Lipschultz & Hilt, 1999; Lovitts, 2001). Thus, these perceptual and motivational characteristics have major implications for graduate education and understanding the graduate experience. 
	The purpose of this study was to investigate how a diverse group of university graduate students and recent graduates defined the graduate experience. The measurement framework posited two perspectives, one ideal or expected (what it should include), and the other, actual or experiential (what it did include). Further analysis compared the two sets of perceptions for the same individuals and groups, and investigated their relationship to overall satisfaction with the graduate experience. 
	1. How do graduate students define the graduate experience? What characteristics do they believe it should include, and how do they rank the importance of these characteristics? 
	2. How do graduate students define their own graduate college experience? What characteristics do they believe it does include (or has included), and how do they rank the importance of these characteristics? 
	3. To what degree do graduate students’ perceptions of what their own graduate experience does include differ significantly from what they believe it should include? 
	4. Do differences between students’ expected and actual graduate college experience predict differences in their overall satisfaction with their graduate experience? 
	Methods
	Study Design
	Procedure
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	Participants
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	Analysis

	To address these questions, the researchers administered a set of questionnaires assessing graduate students’ perceptions of their expected and actual experiences as well as their overall satisfaction with their graduate experience. The instruments and procedures were designed to allow for both within-subjects and between-subjects analyses. 
	All administration occurred in an asynchronous online survey administration system. The online administration method was used to maximize efficiency and optimize access to off-campus and distributed participants. Participants were recruited via email invitation, using lists of eligible students and recently-graduated alumni, provided by the university’s graduate college. Participants were offered small individual incentives (tee-shirts) and entered into a drawing for a larger incentive (a popular digital device). To ensure anonymity and objectivity, participant identification was automatically separated from responses in the system. All study activities were consistent with institutional human subject requirements, with data de-identified and confidentiality maintained. Response rate for current students was 50%, and for alumni 10%.
	The research site was a large public university in the United States. As a public institution, it had a generally open recruitment and acceptance policy. The university was not highly selective, though additional requirements were set by academic departments and programs. The century-old graduate college enrolls more than 4,000 students annually. Doctoral and masters degrees and certificates are offered in nearly every academic program, from traditional to continuing and professional education. Some programs are highly-structured, while others allow students to progress at their own pace. Colleges and departments have autonomy to set program and curriculum requirements. The graduate college monitors progress and maintains accountability for established benchmarks and requisites. The graduate student body is comprised of about 70% U.S. students and 30% international students from over 40 nations. Graduate students are almost evenly divided by gender, and range in age from 21-90. About 60% of students attend school full-time, and 40% part-time. Many also work outside jobs, and have families. 
	Participants were 1,430 current masters and doctoral students and 199 recently-graduated alumni. They were invited to take one of four parallel forms of a questionnaire appropriate to their point-in-program: entry (516), midpoint (372), exit (542) or alumni (199). Table 1 shows summary participant demographics. Study participation was voluntary (as required by institutional human subjects committee), and group sizes (N) reflect actual voluntary participation. Even so, the participant group profile was demographically similar to the larger graduate student population on campus (within +/- 5%). 
	Table 1: Participant demographics
	PhD
	Masters
	All
	(N=229)
	(N=1400)
	(N=1629)
	Gender 
	127
	612
	740
	   Male
	100
	779
	880
	   Female
	--
	1
	1
	   Other Gendered
	Ethnicity
	13
	130
	143
	   African American/Black
	29
	87
	116
	   Asian American/Asian
	--
	5
	5
	   Pacific Islander/Native Hawaiian
	11
	79
	92
	   Hispanic/Latino
	8
	67
	75
	   Native American/American Indian
	160
	971
	1131
	   White/Caucasian
	7
	54
	61
	   Other
	Colleges
	--
	24
	24
	   Architecture
	101
	455
	556
	   Arts & Sciences
	6
	26
	32
	   Atmospheric & Geographic Sciences
	5
	80
	85
	   Business
	3
	41
	44
	   Earth & Energy
	37
	150
	189
	   Education
	26
	90
	116
	   Engineering
	13
	30
	43
	   Fine Arts
	7
	24
	31
	   Journalism and Mass Communication
	--
	42
	42
	   International Studies
	5
	194
	199
	   Liberal Studies
	26
	232
	258
	   Dual Degree/Interdisciplinary
	The “Defining the Graduate Experience” questionnaires, as well as the graduate satisfaction scale, were originally developed from graduate students’ qualitative responses to the question: “What characterizes the graduate college experience?” Open responses were then distilled into standardized items, reviewed and endorsed by graduate faculty, and tested with interdisciplinary graduate students, demonstrating good reliability and validity evidence (for details see Hardré & Hackett, in press & online, 2014). Two parallel forms (“does” and “should”) were developed, with identical items but different item stems. Both forms were administered to all participants, allowing within-subjects as well as between-subjects analyses. Participants could not see the second version while responding to the first, nor could they go back and change responses after leaving a section. In addition, students completed the assessment of their overall satisfaction with their graduate experience, which was developed through the same process (standardized items refined from generative statements provided by graduate students and endorsed by faculty). 
	Perceptions of the student’s ideal or expected graduate experience (“should”). This section assessed what students thought the graduate experience should include (32 items; 8-point Likert-type; alpha = .97). The cluster was structured with an item stem, “To me, the graduate experience should include…” followed by a list of responses to endorse. Sample item: “an environment to study and grow intellectually”.
	Perceived nature of the student’s actual graduate experience (“does”). This section assessed what students perceived their own graduate experience to include (32 items; 8-point Likert-type; alpha = .98). The cluster was structured with an item stem, “For me, the graduate experience does include…” followed by a list of responses to endorse, matched to those in the previous scale. Sample item: “being part of an academic community”.
	Satisfaction with the graduate experience. This scale assessed students’ overall satisfaction with their graduate experience (12 items; Likert-type; alpha = .90). It presented individual statements to endorse. Sample items: “I enjoy being a graduate student” and “At this time, I am satisfied with my overall graduate experience.” 
	The scales demonstrated high internal consistency (Cronbach’s alphas of .90-.98 for all subgroups), supporting their use as coherent to represent this set of perceptions for analyses (Cook & Beckman, 2006; DeVellis, 2013). First, participant responses were compared, descriptively and statistically, for mean score differences, by whole group and by the three sets of subgroups, within each of the parallel scales (comparing different groups’ perceptions of “should” and “does” separately). Second, the whole group and subgroups’ mean scores were compared across the scales (comparing within-groups “should” to “does”). Third, the difference scores (between “should” and “does”) were tested for relationship with students’ overall satisfaction with their graduate experience. All parallel scale comparison analyses were conducted using the t-test, because it is an appropriate statistical analysis method to compare between-groups’ responses on the same measures (independent-samples t-test), and responses from same-subject groups on independent (not repeated) measures (dependent or paired-samples t-test) (Newton & Rudestam, 2013; Salkind, 2014). ANOVA was used for the analyses that included more than two comparison groups, such as point-in-program and disciplinary subgroups. The tests of predictive relationship between the difference score on overall satisfaction with the GCE were conducted using simple linear regression, which is appropriate for predicting response on one variable from responses on a different variable (Salkind, 2014; Vik, 2014). Given the lack of precedent for these investigations, the level of significance was set at p<.05. 
	Degree type subgroups (masters and doctoral) were identified by the graduate college records and confirmed by students’ self-reported demographics. Point-in-progress subgroups (entrance, midpoint, exit & alumni) were identified by the graduate college records, based on credit hours and major degree benchmarks completed. Disciplinary subgroups were determined by clustering the major programs into four groups based on similarities in their domain skills and professional competencies: hard sciences (e.g., Mathematics, Biology, Meteorology, Chemistry, Physics, Geology, Engineering); social sciences (e.g., Communication, Anthropology, Psychology, Social Work, Political Science, Business, Education); arts (e.g., Literature, Languages, Fine Arts, Drama, Dance); and interdisciplinary (e.g., International Relations, Interdisciplinary Studies, Liberal Studies).
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	Should Include—Whole and Subgroups
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	Perceived Difference Predicting Satisfaction


	The first research question, regarding what students believed the graduate experience should be was as follows: How do graduate students define the graduate experience? What characteristics do they believe it should include and how do they rank the importance of these characteristics? To address this question, the researchers analyzed mean scores on the first parallel form of the “Defining” scale by whole group, then by degree type subgroups, then by point-in-progress subgroups, and finally by disciplinary subgroups. Table 2 shows item and scale means responses for the whole group and degree-type subgroups (masters and doctoral). 
	For the whole group of graduate students, based on highest mean scores, the three most important aspects the graduate experience should include are: “clear guidelines as to what is expected and required to complete the degree;” “an environment to study and grow intellectually;” and “opportunities to increase my scholarly understanding.” The least important aspect the graduate experience should include is: “more of the same as in undergraduate.”
	Results showed a significant difference between masters (M = 6.61, SD = 0.96) and doctoral (M = 6.75, SD = 0.82) students [t(1627) = -2.19, p = .029]. In general, doctoral students endorsed more strongly that their graduate experience should contain the scale items than did masters students. However, masters students’ means were significantly higher than doctoral students’ for just four characteristics: “authentic, applied experiences linked to real work expectations” [t(1617) = 2.20, p = .028]; “value-added that makes the degree worth what it cost” [t(1609) = 4.03, p = < .001]; “taking on topics and issues that can make a difference in the world” [t(1618) = 2.62, p = .032]; and “more of the same as in undergraduate” [t(1614) = 3.53, p < .001]. 
	Next the researchers compared mean scores for the whole scale and by items for subgroups by point-in-progress toward degree. Table 3 shows item and scale means for the “should” scale by point-in-progress subgroups (entry, midpoint, exit, alumni).
	Results showed almost significant differences between Entrance (M = 6.63, SD = 0.95), Midpoint (M = 6.55, SD = 1.06), Exit (M = 6.63, SD = 0.90), and Alumni (M = 6.76, SD = 0.73) students [F(3, 1626) = 2.28, p = .078]. A post hoc Tukey test showed a significant difference between Midpoint and Alumni (p = .045), with alumni most strongly endorsing the scale characteristics. The general trend was endorsement of the characteristics as part of the actual graduate college experience increasing toward degree completion, after a drop at midpoint for some characteristics, as reflected in Table 3.
	Finally the researchers compared what the graduate college experience “should” include by disciplinary subgroups. Table 4 compares mean scores for the disciplinary subgroups (hard sciences, social sciences, arts, and interdisciplinary).
	Results showed a significant difference between Hard Sciences (M = 6.69, SD = 0.93), Social Sciences (M = 6.63, SD = 0.93), Arts (M = 6.87, SD = 0.68), and Interdisciplinary (M = 6.53, SD = 0.99) students, [F(3, 1626) = 5.20, p = .001]. A post hoc Tukey test showed Arts had a significantly higher mean than both Social Sciences (p = .043) and Interdisciplinary (p = .002). Students in the Arts believe more strongly than those in the Social Sciences and Interdisciplinary majors that the graduate experience should contain the items listed in the scale.
	Table 2: Graduate experience “should include” by whole group and degree type
	To me, the graduate experience should include... 

	PhD
	Masters
	All
	(N=229)
	(N=1400)
	(N=1629)
	7.44
	7.38
	7.39
	an environment to study and grow intellectually.
	7.15
	6.96
	6.99
	being a part of an academic community.
	7.42
	7.29
	7.31
	a high level of intellectual training.
	7.42
	7.30
	7.32
	opportunities to increase my scholarly understanding.
	6.62
	6.58
	6.59
	opportunities very different from undergraduate education.
	having interactions with other students in my program and department.
	7.05
	6.92
	6.94
	6.04
	5.91
	5.93
	interacting with students from other departments and colleges.
	5.77
	6.01
	5.97
	being focused on one program of content and skills.
	3.79
	3.52
	3.55
	a high level of stress and anxiety.
	6.74
	6.64
	6.65
	high expectations and exacting standards of performance.
	6.90
	6.38
	6.45
	developing close connections with faculty.
	6.90
	6.45
	6.52
	close mentoring.
	7.43
	7.15
	7.19
	developing true expertise in my field.
	6.93
	5.51
	5.71
	having the opportunity to be published.
	7.03
	5.48
	5.70
	presenting work at scholarly and professional conferences.
	7.10
	6.99
	7.01
	learning to be the best at what I do.
	6.49
	6.44
	6.45
	meeting and connecting with other graduate students.
	3.07
	3.59
	3.51
	more of the same as in undergraduate.
	7.22
	7.14
	7.15
	instruction by experts in the field.
	7.23
	6.76
	6.83
	solid, theoretical and research grounding.
	7.07
	7.02
	7.03
	links to authentic professional practice.
	6.90
	7.10
	7.07
	authentic, applied experiences linked to real work expectations.
	7.06
	7.06
	7.06
	integration of theory and authentic professional practice.
	7.17
	7.07
	7.08
	support for graduate students by the university.
	6.78
	6.76
	6.76
	feeling connected to others with similar goals and aspirations.
	faculty members who really care whether all graduate students succeed.
	7.23
	7.17
	7.18
	6.72
	7.10
	7.05
	value-added that makes the degree worth what it cost.
	7.31
	7.27
	7.27
	good communication between faculty and graduate students.
	clear guidelines as to what is expected and required to complete the degree.
	7.43
	7.40
	7.40
	7.21
	7.22
	7.22
	deeply meaningful learning opportunities.
	6.71
	6.98
	6.94
	taking on topics and issues that can make a difference in the world.
	6.80
	6.85
	6.85
	daring to dream big and actually achieving those dreams.
	6.75
	6.61
	6.63
	Scale means
	Table 3: Graduate experience “should include” by point-in-progress
	Alumni
	Exit
	Midpoint
	Entrance
	To me, the graduate experience should include... 
	(N=199)
	(N=542)
	(N=372)
	(N=516)
	7.53
	7.39
	7.35
	7.35
	an environment to study and grow intellectually.
	7.13
	6.97
	7.00
	6.94
	being a part of an academic community.
	7.46
	7.33
	7.24
	7.27
	a high level of intellectual training.
	7.42
	7.32
	7.27
	7.31
	opportunities to increase my scholarly understanding.
	opportunities very different from undergraduate education.
	6.58
	6.64
	6.50
	6.60
	having interactions with other students in my program and department.
	7.16
	6.92
	6.89
	6.91
	interacting with students from other departments and colleges.
	6.09
	5.97
	5.80
	5.91
	5.71
	6.05
	5.81
	6.11
	being focused on one program of content and skills.
	3.46
	3.62
	3.48
	3.57
	a high level of stress and anxiety.
	high expectations and exacting standards of performance.
	6.66
	6.72
	6.63
	6.58
	6.69
	6.47
	6.39
	6.38
	developing close connections with faculty.
	6.81
	6.50
	6.39
	6.52
	close mentoring.
	7.38
	7.19
	7.11
	7.17
	developing true expertise in my field.
	6.11
	5.58
	5.65
	5.75
	having the opportunity to be published.
	presenting work at scholarly and professional conferences.
	6.10
	5.57
	5.60
	5.77
	7.15
	7.02
	6.88
	7.03
	learning to be the best at what I do.
	6.56
	6.43
	6.40
	6.46
	meeting and connecting with other graduate students.
	3.17
	3.51
	3.35
	3.78
	more of the same as in undergraduate.
	7.30
	7.18
	7.17
	7.04
	instruction by experts in the field.
	7.05
	6.77
	6.86
	6.78
	solid, theoretical and research grounding.
	7.16
	6.99
	6.92
	7.09
	links to authentic professional practice.
	authentic, applied experiences linked to real work expectations.
	7.16
	7.10
	6.92
	7.12
	7.14
	7.09
	6.98
	7.07
	integration of theory and authentic professional practice.
	7.25
	7.04
	7.02
	7.10
	support for graduate students by the university.
	feeling connected to others with similar goals and aspirations.
	6.97
	6.75
	6.62
	6.79
	faculty members who really care whether all graduate students succeed.
	7.36
	7.18
	7.10
	7.16
	7.20
	7.10
	6.92
	7.04
	value-added that makes the degree worth what it cost.
	good communication between faculty and graduate students.
	7.47
	7.27
	7.20
	7.26
	clear guidelines as to what is expected and required to complete the degree.
	7.54
	7.42
	7.35
	7.36
	7.44
	7.32
	7.04
	7.16
	deeply meaningful learning opportunities.
	taking on topics and issues that can make a difference in the world.
	7.14
	6.96
	6.89
	6.88
	daring to dream big and actually achieving those dreams.
	7.03
	6.86
	6.70
	6.86
	6.76
	6.63
	6.55
	6.63
	Scale means
	Table 4: Graduate experience “should include” by disciplines
	Inter-disciplinary(N=532)
	Arts
	Social Sciences(N=693)
	HardSciences(N=281)
	For me, the graduate experience should include... 
	(N=125)
	7.38
	7.61
	7.36
	7.35
	an environment to study and grow intellectually.
	6.92
	7.26
	6.99
	6.99
	being a part of an academic community.
	7.31
	7.43
	7.27
	7.33
	a high level of intellectual training.
	7.33
	7.45
	7.28
	7.33
	opportunities to increase my scholarly understanding.
	opportunities very different from undergraduate education.
	6.50
	6.79
	6.65
	6.51
	having interactions with other students in my program and department.
	6.77
	7.24
	7.00
	6.97
	interacting with students from other departments and colleges.
	5.92
	6.11
	5.77
	6.25
	6.04
	5.93
	5.95
	5.91
	being focused on one program of content and skills.
	3.55
	3.52
	3.38
	4.01
	a high level of stress and anxiety.
	high expectations and exacting standards of performance.
	6.72
	7.01
	6.59
	6.48
	6.06
	7.05
	6.54
	6.69
	developing close connections with faculty.
	6.18
	7.18
	6.60
	6.63
	close mentoring.
	7.02
	7.59
	7.22
	7.23
	developing true expertise in my field.
	5.26
	6.56
	5.50
	6.72
	having the opportunity to be published.
	presenting work at scholarly and professional conferences.
	5.19
	6.61
	5.53
	6.70
	6.83
	7.36
	7.05
	7.08
	learning to be the best at what I do.
	6.25
	6.71
	6.51
	6.54
	meeting and connecting with other graduate students.
	3.62
	2.93
	3.37
	3.91
	more of the same as in undergraduate.
	7.17
	7.37
	7.17
	6.98
	instruction by experts in the field.
	6.82
	7.02
	6.77
	6.90
	solid, theoretical and research grounding.
	6.90
	7.24
	7.11
	6.95
	links to authentic professional practice.
	authentic, applied experiences linked to real work expectations.
	6.99
	7.14
	7.18
	6.94
	integration of theory and authentic professional practice.
	7.02
	7.10
	7.11
	6.99
	6.94
	7.47
	7.14
	7.04
	support for graduate students by the university.
	feeling connected to others with similar goals and aspirations.
	6.55
	7.06
	6.87
	6.74
	faculty members who really care whether all graduate students succeed.
	7.06
	7.56
	7.23
	7.10
	7.15
	7.09
	7.07
	6.77
	value-added that makes the degree worth what it cost.
	good communication between faculty and graduate students.
	7.20
	7.58
	7.29
	7.24
	clear guidelines as to what is expected and required to complete the degree.
	7.40
	7.60
	7.40
	7.30
	7.15
	7.39
	7.30
	7.09
	deeply meaningful learning opportunities.
	taking on topics and issues that can make a difference in the world.
	6.94
	6.78
	7.02
	6.81
	daring to dream big and actually achieving those dreams.
	6.76
	6.91
	6.91
	6.80
	6.53
	6.87
	6.63
	6.70
	Scale means
	The second research question, regarding what students’ perceived their own graduate experience did include was as follows: How do graduate students define their own graduate college experience? What characteristics do they believe it does include (or has included), and how do they rank the importance of these characteristics? To address this question, the researchers analyzed mean scores on the second (does) parallel form of the “Defining” scale for the whole group and same subgroups as for the first (should) form of the scale. Table 5 shows item-level and scale means for the whole group and degree type subgroups (masters and doctoral). 
	Table 5: Graduate experience “does include” whole group and degree types
	For me, the graduate experience does include...

	PhD
	Masters
	All
	(N=229)
	(N=1400)
	(N=1629)
	7.04
	6.88
	6.90
	an environment to study and grow intellectually.
	6.75
	6.51
	6.55
	being a part of an academic community.
	6.92
	6.72
	6.74
	a high level of intellectual training.
	7.07
	6.90
	6.93
	opportunities to increase my scholarly understanding.
	6.66
	6.13
	6.21
	opportunities very different from undergraduate education.
	having interactions with other students in my program and department.
	6.74
	6.67
	6.68
	4.89
	4.85
	4.85
	interacting with students from other departments and colleges.
	6.28
	6.36
	6.35
	being focused on one program of content and skills.
	5.84
	5.25
	5.33
	a high level of stress and anxiety.
	6.69
	6.46
	6.49
	high expectations and exacting standards of performance.
	6.22
	5.71
	5.78
	developing close connections with faculty.
	5.95
	5.27
	5.36
	close mentoring.
	6.53
	6.12
	6.18
	developing true expertise in my field.
	5.83
	4.27
	4.49
	having the opportunity to be published.
	5.94
	4.21
	4.45
	presenting work at scholarly and professional conferences.
	6.35
	6.16
	6.19
	learning to be the best at what I do.
	6.22
	6.15
	6.16
	meeting and connecting with other graduate students.
	3.18
	4.15
	4.01
	more of the same as in undergraduate.
	6.75
	6.64
	6.65
	instruction by experts in the field.
	6.77
	6.51
	6.54
	solid, theoretical and research grounding.
	6.07
	6.15
	6.14
	links to authentic professional practice.
	5.94
	6.16
	6.13
	authentic, applied experiences linked to real work expectations.
	6.04
	6.27
	6.24
	integration of theory and authentic professional practice.
	6.05
	5.99
	6.00
	support for graduate students by the university.
	6.04
	6.16
	6.14
	feeling connected to others with similar goals and aspirations.
	faculty members who really care whether all graduate students succeed.
	6.44
	6.41
	6.41
	5.92
	6.14
	6.11
	value-added that makes the degree worth what it cost.
	5.96
	6.20
	6.16
	good communication between faculty and graduate students.
	clear guidelines as to what is expected and required to complete the degree.
	6.07
	6.38
	6.34
	6.45
	6.43
	6.43
	deeply meaningful learning opportunities.
	6.07
	6.28
	6.25
	taking on topics and issues that can make a difference in the world.
	6.13
	6.19
	6.18
	daring to dream big and actually achieving those dreams.
	6.19
	6.03
	6.05
	Scale means
	Results showed an almost significant difference between masters (M = 6.03, SD = 1.26) and doctoral (M = 6.19, SD = 1.10) students, [t(1627) = -1.83, p = .068]. Doctoral students feel more strongly that their graduate experience does (or did) contain the scale items than masters. Masters students reported statistically higher means than doctoral students for only two items on the “does” scale: “clear guidelines as to what is expected and required to complete the degree” [t(1602) = 2.40, p = .017] and “more of the same as in undergraduate” [t(1602) = 5.90, p < .001]. Table 6 compares means for responses on the “does” scale the same means for the point-in-progress subgroups (entry, midpoint, late).
	Table 6: Graduate experience “does include” by point-in-progress”
	6.98
	6.94
	6.77
	6.91
	an environment to study and grow intellectually.
	6.57
	6.55
	6.44
	6.61
	being a part of an academic community.
	6.69
	6.75
	6.71
	6.78
	a high level of intellectual training.
	6.91
	6.99
	6.87
	6.91
	opportunities to increase my scholarly understanding.
	opportunities very different from undergraduate education.
	6.16
	6.25
	6.24
	6.15
	having interactions with other students in my program and department.
	6.73
	6.61
	6.70
	6.72
	interacting with students from other departments and colleges.
	4.48
	4.90
	4.69
	5.07
	6.03
	6.37
	6.32
	6.46
	being focused on one program of content and skills.
	5.35
	5.54
	5.27
	5.16
	a high level of stress and anxiety.
	6.39
	6.51
	6.37
	6.59
	high expectations and exacting standards of performance.
	5.67
	5.90
	5.49
	5.91
	developing close connections with faculty.
	5.18
	5.41
	5.10
	5.57
	close mentoring.
	6.02
	6.23
	6.06
	6.27
	developing true expertise in my field.
	4.62
	4.57
	4.28
	4.50
	having the opportunity to be published.
	presenting work at scholarly and professional conferences.
	4.83
	4.48
	4.20
	4.46
	5.91
	6.26
	6.01
	6.34
	learning to be the best at what I do.
	6.24
	6.12
	6.13
	6.18
	meeting and connecting with other graduate students.
	4.00
	3.97
	3.83
	4.19
	more of the same as in undergraduate.
	6.63
	6.59
	6.69
	6.71
	instruction by experts in the field.
	6.55
	6.49
	6.57
	6.57
	solid, theoretical and research grounding.
	5.99
	6.15
	6.01
	6.26
	links to authentic professional practice.
	authentic, applied experiences linked to real work expectations.
	5.84
	6.16
	6.02
	6.28
	6.01
	6.23
	6.17
	6.39
	integration of theory and authentic professional practice.
	5.75
	6.02
	5.87
	6.17
	support for graduate students by the university.
	feeling connected to others with similar goals and aspirations.
	5.90
	6.15
	6.05
	6.29
	faculty members who really care whether all graduate students succeed.
	6.15
	6.37
	6.28
	6.65
	5.91
	6.12
	5.97
	6.26
	value-added that makes the degree worth what it cost.
	good communication between faculty and graduate students.
	5.95
	6.06
	5.98
	6.48
	clear guidelines as to what is expected and required to complete the degree.
	6.15
	6.32
	6.20
	6.53
	6.38
	6.48
	6.34
	6.46
	deeply meaningful learning opportunities.
	Alumni
	Exit
	Midpoint
	Entrance
	For me, the graduate experience does include... 
	(N=199)
	(N=542)
	(N=372)
	(N=516)
	taking on topics and issues that can make a difference in the world.
	6.19
	6.23
	6.22
	6.30
	6.01
	6.21
	6.10
	6.27
	daring to dream big and actually achieving those dreams.
	5.97
	6.06
	5.95
	6.14
	Scale means
	Results showed no significant difference between Entrance (M = 6.14, SD = 1.23), Midpoint (M = 5.95, SD = 1.24), Exit (M = 6.06, SD = 1.26), and Alumni (M = 5.97, SD = 1.18) students, [F(3, 1626) = 1.97, p = .117].  Table 7 compares disciplinary subgroup responses (hard sciences, social sciences, arts, and interdisciplinary).
	Table 7: Graduate experience “does include” by disciplines
	6.77
	7.02
	6.94
	6.97
	an environment to study and grow intellectually.
	6.37
	6.83
	6.57
	6.71
	being a part of an academic community.
	6.73
	6.95
	6.70
	6.79
	a high level of intellectual training.
	6.93
	7.14
	6.88
	6.92
	opportunities to increase my scholarly understanding.
	opportunities very different from undergraduate education.
	6.15
	6.34
	6.18
	6.33
	having interactions with other students in my program and department.
	6.35
	6.86
	6.88
	6.73
	interacting with students from other departments and colleges.
	4.89
	4.58
	4.64
	5.45
	6.27
	6.41
	6.38
	6.37
	being focused on one program of content and skills.
	4.94
	5.98
	5.27
	5.96
	a high level of stress and anxiety.
	high expectations and exacting standards of performance.
	6.44
	6.94
	6.42
	6.56
	5.44
	6.35
	5.71
	6.36
	developing close connections with faculty.
	5.03
	6.07
	5.20
	6.08
	close mentoring.
	6.03
	6.52
	6.17
	6.32
	developing true expertise in my field.
	3.86
	5.02
	4.26
	6.01
	having the opportunity to be published.
	presenting work at scholarly and professional conferences.
	3.78
	5.35
	4.30
	5.70
	5.98
	6.55
	6.18
	6.43
	learning to be the best at what I do.
	5.77
	6.33
	6.32
	6.40
	meeting and connecting with other graduate students.
	3.91
	3.34
	3.91
	4.75
	more of the same as in undergraduate.
	6.57
	7.03
	6.64
	6.68
	instruction by experts in the field.
	6.52
	6.67
	6.54
	6.54
	solid, theoretical and research grounding.
	5.99
	6.25
	6.22
	6.16
	links to authentic professional practice.
	authentic, applied experiences linked to real work expectations.
	6.04
	6.02
	6.23
	6.05
	integration of theory and authentic professional practice.
	6.20
	6.26
	6.31
	6.12
	6.01
	5.94
	5.89
	6.28
	support for graduate students by the university.
	feeling connected to others with similar goals and aspirations.
	5.92
	6.21
	6.29
	6.16
	Inter-disciplinary
	Arts
	SocialSciences
	Hard Sciences
	To me, the graduate experience does include...
	(N=125)
	(N=532)
	(N=693)
	(N=281)
	faculty members who really care whether all graduate students succeed.
	6.36
	6.64
	6.40
	6.43
	6.24
	5.84
	6.05
	6.12
	value-added that makes the degree worth what it cost.
	good communication between faculty and graduate students.
	6.22
	6.11
	6.09
	6.24
	clear guidelines as to what is expected and required to complete the degree.
	6.45
	6.30
	6.26
	6.35
	6.42
	6.54
	6.43
	6.39
	deeply meaningful learning opportunities.
	taking on topics and issues that can make a difference in the world.
	6.29
	5.82
	6.31
	6.20
	daring to dream big and actually achieving those dreams.
	6.24
	6.12
	6.14
	6.19
	5.92
	6.20
	6.03
	6.27
	Scale means
	Results showed a significant difference between Hard Sciences (M = 6.27, SD = 1.14), Social Sciences (M = 6.03, SD = 1.22), Arts (M = 6.20, SD = 1.14), and Interdisciplinary (M = 5.92, SD = 1.32) students [F(3, 1626) = 5.804, p = .001]. Specifically, a post hoc Tukey test showed Hard Sciences had significantly higher means than Social Sciences (p = .027) and Interdisciplinary (p = .001). Students in Hard Science majors agree more strongly than those in Social Sciences and Interdisciplinary that the graduate experience does/did contain the items listed in the scale. 
	The third research question, regarding contrasts between what students believed the graduate experience should be and what their own experiences were, was as follows: To what degree do graduate students’ perceptions of what their own graduate experience does include differ significantly from what they believe it should include? To address this question, the researchers analyzed groups’ mean scores on the two parallel forms of the “Defining” scale for significant differences. Table 8 shows the results of the t-tests for significant differences between “should” and “does” for each set of subgroups, along with means of subgroup differences and overall satisfaction. 
	Table 8: Graduate experience “should” vs “does” whole and subgroups
	Does
	Should
	Cohen’s d
	p
	t
	N
	Group
	M (SD)
	M (SD)
	0.53
	< .001
	21.09
	6.05 (1.24)
	6.63 (0.94)
	1629
	All
	Degree Type
	0.52
	< .001
	19.36
	6.03 (1.26)
	6.61 (0.96)
	1400
	Masters
	0.58
	< .001
	8.38
	6.19 (1.10)
	6.75 (0.82)
	229
	Doctoral
	Point-In-Program
	0.45
	< .001
	10.57
	6.14 (1.23)
	6.63 (0.95)
	516
	Entrance
	0.52
	< .001
	9.93
	5.95 (1.24)
	6.55 (1.06)
	372
	Midpoint
	0.52
	< .001
	12.21
	6.06 (1.26)
	6.63 (0.90)
	542
	Exit
	0.81
	< .001
	9.57
	5.97 (1.18)
	6.76 (0.73)
	199
	Alumni
	Area of Study
	0.41
	< .001
	7.77
	6.27 (1.14)
	6.70 (0.93)
	281
	Hard Sciences
	0.55
	< .001
	13.70
	6.03 (1.22)
	6.63 (0.93)
	693
	Social Sciences
	0.71
	< .001
	7.05
	6.20 (1.14)
	6.87 (0.68)
	125
	Arts
	0.52
	< .001
	12.28
	5.92 (1.32)
	6.53 (0.99)
	532
	Interdisciplinary
	Paired samples t-tests showed significant differences between means of the “should” and “does” perceptions subscales for the whole group and for all subgroups (at p-values < .001). In all cases, their “does” scores are lower than “should”, demonstrating that all of these students found their actual graduate experience significantly less defined by these characteristics than they believed it should be. By degree types, across point-in-progress groups, and among disciplinary subgroups, graduate students consistently evidenced this same pattern of significant difference between expectations and actual graduate experience.
	The fourth question, regarding the relationship between the gap between expected and actual graduate experience and overall satisfaction with the graduate experience, was as follows: Do differences between students’ expected and actual graduate college experience predict differences in their overall satisfaction with their graduate experience? To address this question, the researchers analyzed overall mean differences in the scores between the two parallel forms of the “Defining” scale as predictive of the same students’ mean scores on the scale assessing overall satisfaction of their graduate experience. Table 9 shows the results of the regression analyses for the whole group and subgroups.
	Table 9: “Should” vs “does” difference predicts satisfaction with GCE
	Should-DoesDifference
	Satisfaction
	p
	F
	SE
	B
	N
	Group
	M (SD)
	M (SD)
	< .001
	770.26
	0.02
	-0.48
	6.52 (1.32)
	0.57 (1.11)
	1629
	All
	Degree Type
	< .001
	685.09
	0.02
	-0.49
	6.54 (1.32)
	0.58 (1.12)
	1400
	Masters
	< .001
	89.24
	0.04
	-0.41
	6.36 (1.31)
	0.57 (1.02)
	229
	Doctoral
	Point-In-Program
	< .001
	163.60
	0.03
	-0.41
	6.63 (1.25)
	0.49 (1.05)
	516
	Entrance
	< .001
	163.30
	0.04
	-0.48
	6.35 (1.35)
	0.59 (1.16)
	372
	Midpoint
	< .001
	377.09
	0.03
	-0.50
	6.50 (1.39)
	0.57 (1.08)
	542
	Exit
	< .001
	106.93
	0.06
	-0.58
	6.60 (1.21)
	0.79 (1.17)
	199
	Alumni
	Area of Study
	< .001
	84.39
	0.04
	-0.35
	6.44 (1.24)
	0.42 (0.91)
	281
	Hard Sciences
	< .001
	292.10
	0.03
	-0.47
	6.51 (1.34)
	0.60 (1.15)
	693
	Social Sciences
	< .001
	100.39
	0.05
	-0.48
	6.14 (1.46)
	0.66 (1.06)
	125
	Arts
	< .001
	338.55
	0.03
	-0.56
	6.65 (1.28)
	0.61 (1.15)
	532
	Interdisciplinary
	The regression analysis showed that the difference between means of the “should” and “does” perceptions subscales negatively predicted overall satisfaction with the graduate college experience for the whole group and for all subgroups (at p-values < .001). The greater graduate students’ perceived gap between their expectations of the graduate experience and their actual experience, the lower their satisfaction with their graduate college experience. 
	Discussion
	Research Contributions
	Implications
	Limitations and Future Directions

	Students enter graduate programs with specific goals linked to career and professional development and change (Gardner & Barnes, 2007; Ostrove, Stewart & Curtin, 2011). Their expectations of what graduate study will offer are linked to the new opportunities they want to embrace and the new identities they need to develop (Benishek & Chessler, 2005; Coulter et al., 2004). Disappointment of expectations is related to graduate program attrition and students’ lack of completion (Golde, 2009; Kanan & Baker, 2006), and understanding their needs and expectations enables faculty and staff to bridge gaps and meet needs to help them succeed (Pontius & Harper, 2006). 
	This study investigated characteristics that graduate students believed should be part of their graduate programs, and the degree to which their graduate experiences fulfilled those expectations. The research questions addressed what characteristics students felt should and did describe their graduate college experiences, for a diverse group of students and for subgroups by degree type, point-in-progress and disciplines. 
	The whole group and all subgroups reported positive and moderately strong endorsement of the listed characteristics as present in their graduate experiences (mean of 6.05 out of 8), along with positive and at least moderate overall satisfaction with their graduate experiences (mean of 6.52 out of 8). Even so, there were significant differences between their expected and actual graduate experiences, and those differences demonstrated significant influence on their satisfaction. 
	Among consistent findings were that the whole group and all subgroups demonstrated (within-groups) significant differences between their perceptions of what the graduate college experience “should” and “does” include. Further, the whole group and all subgroups (should-does) difference scores negatively predicted their overall satisfaction with their graduate experiences. While the magnitude of these differences varied some, based on response-group patterns and group size, all were highly significant (at p<.001). These two findings, first that there are consistent gaps between graduate students’ expected and actual perceptions of the graduate experience; and second, that those differences consistently and negatively predict their satisfaction with their overall graduate experience; have not previously been demonstrated. Beyond these general findings, some differences specific to the various subgroups are discussed below.
	Masters and doctoral students’ responses were statistically different on perceptions of both what their graduate experience should include and what it did include. The degree type subgroups’ responses were much more homogeneous on what their graduate experiences did include than on what they should include. This contrast demonstrates that doctoral and masters students expected their graduate experiences to be more unique than they actually experienced. On both “should” and “does”, doctoral students’ mean responses were higher, as they endorsed the characteristics more strongly than masters students overall. Masters students reported statistically significant higher means than doctoral student for only four items on the “should” scale and only one on the “does” scale. However, the ranking of their “should” characteristics differed, while their rankings (by relative magnitude of response) on “does” were identical. These findings underscore nuanced differences between masters and doctoral students’ expectations and priorities for graduate education. 
	Point-in-progress subgroups were significantly different in what they perceived their graduate experiences should include, but not in what they did include. From the within-scale analyses, groups based on their progress toward degree completion showed more differences in both magnitude of mean scores and in ranking of characteristics, on the “should” scale characteristics than on the “does” scale. Generally, alumni reported somewhat higher (though nonsignificant) scores than current students on the “should” scale; however, since the alumni response rate was lower than current students, this in part may reflect a volunteer self-selection bias. Even so, the contrast of perceptions between current students and alumni present opportunity to benefit from the perspective of graduates who have tested their preparation in the workforce and can evaluate it from that viewpoint (see also Delaney, 2004). However, most notable for all point-in-progress groups is the between-groups differences in “should” scores and the within-groups differences between “should” and “does” scores.
	The disciplinary subgroups demonstrated the most significant mean differences and the most varying ranking of characteristics, within both the “should” and “does” scales, as well as the most pronounced variability among their should-does differences. This pattern of findings supports the assertion that examining disciplinary differences on perceptions and assessments of graduate education could enrich understanding of how students evaluate their graduate college experiences, and thus support institution-level decision-making. 
	This study introduces an innovative use of the parallel-form, perceptions questionnaire, to compare their actual to ideal or expected experiences. It includes the demonstration of nuanced differences in the degree to which characteristics often attributed broadly to graduate students’ experiences, vary between subgroups by different degree types, at various points-in-progress toward degree completion, and between disciplines. 
	In addition this study demonstrates significant differences between graduate students’ expected and actual educational experiences, which may lend insight into one possible cause of high attrition among graduate students. Given the resource commitment required of students, faculty, staff and institutions to engage and succeed in graduate studies, knowing students’ needs and expectations, and understanding how actual program offerings align with those expectations, can help institutions use limited resources effectively and strategically. 
	While these findings may be anecdotally asserted and intuitively plausible, they have not previously been empirically demonstrated for these characteristics and groups. This study—like many other important studies—verifies with data and systematic design what graduate faculty and administrators may consider likely but lack data to demonstrate. It also parses out significant differences by particular groups and illuminates novel perspectives on the graduate experience and specific characteristics on which they differ.
	These findings build on the previously-published research on graduate education and the graduate experience. Coulter et al. (2004) found that many graduate students lack adequate orientation to expectations, resources and information at entry to graduate education. This study illuminates a gap between their educational expectations and experience that endures much longer. Previous research has underscored the importance of graduate student involvement and socialization, both personal and professional (e.g., Gardner & Barnes, 2007), and this study ties it to other characteristics of the graduate experience. Many previous studies that attempt to address the complexity of the graduate experience are qualitative (e.g., Offstein et al., 2004). Though they illuminate rich elements of the graduate experience, they are difficult to replicate and extend. The present study offers methods and measures to support a systemic research agenda on these issues, leading to potential improvement in academic programs and centralized student services. The point made by previous researchers (e.g., Nesheim et al. 2006), that the best way to know what graduate students need is to ask them, is intuitively basic but technically challenging, unless institutions are equipped with systematic measurement tools. 
	These findings demonstrate fresh ways to examine the differential perceptions and perspectives of graduate students. Traditionally, perceptions have been parsed by conventional demographics such as gender and ethnicity, but not previously using experiential factors such as trajectory based on point-in-progress toward degree. In addition, the differences observed here between expectations and experience contrast by disciplines and also along the graduate trajectory. These findings invite a different, closer look in research and evaluation of the graduate experience. Profoundly, these data showed that contrast between expected and actual graduate experience was significant for all groups. This finding reflects back on the importance of expectations that drive recruitment, adjustment and acculturation. In addition, the fact that those very differences predicted overall satisfaction with the graduate experience presents additional implications for achievement, retention and completion of graduate degree programs. Given these relationships, both convergent and divergent, a questionnaire of this kind and the data it yields can be used as a diagnostic tool to pinpoint areas in graduate programs that require attention to improve graduate student satisfaction.
	As emphasized by Lipschultz and Hilt (1999), systematic organizational assessment can be a critical, positive force in educational improvement and reform, and institutions’ needs for efficient and effective approaches to assessing and addressing the needs of graduate students are amplified by shrinking budgets. In addition to their potential for use in ongoing and future research, the products and processes used in this study can be used to evaluate and improve graduate programs. The instruments can be used in needs analysis, to better understand what programs should offer to this new generation of graduate students to meet their expectations, or what information may be needed to address misconceptions they may have. The comparison process and scales (should vs does) can be used to assess where programs are falling short of expectations for students already in graduate school, to promote retention and completion. Perceived gaps between ideal or expected and actual graduate experiences may be used to help explain why some students are more or less satisfied with their graduate experiences. Similar measures may be useful at the college and program levels, specific to disciplinary and unit goals, to identify and address more nuanced gaps. 
	While the sample was gratifyingly large and diverse, the fact that the present study drew students from a single institution presents a limitation on its generalizability. That limitation was an appropriate control for extreme variance that may have resulted from a different design, such as a random sample from many different institutions. However, having demonstrated these patterns in one university, a next step in this research is multi-institutional extensions, to test how well these findings replicate across other universities and colleges. Recognizing the relationship between satisfaction and intent to persist, and the research that links dropout intentions to actual dropout (e.g., Hardré & Reeve, 2003), an additional future extension of this research, based on the link to overall satisfaction, is possible links to intentions to persist (versus drop out) of graduate school. 
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	Abstract
	As Internet usage becomes more commonplace, researchers are beginning to explore the use of email interviews. Email interviews have a unique set of tools, advantages, and limitations, and are not meant to be blind reproductions of traditional face-to-face interview techniques. Email interviews should be implemented when: 1) researchers can justify email interviews are useful to a research project; 2) there is evidence that the target population will be open to email interviewing as a form of data collection; and 3) the justification of the email interview supports the researchers’ theoretical perspective. The objective of this study was to develop an email interviewing methodology. As with other forms of qualitative interviewing, it is important that the researcher: 1) identifies constraints; 2) adequately prepares for the interview; 3) establishes rapport; 4) asks appropriate questions; 5) actively listens; and 6) ends the email interview appropriately.    
	Keywords: Millennials, email interviewing, Gadamerian Hermeneutical Phenomenology, mixed-use communities
	Introduction
	As more people congregate online, qualitative researchers are exploring the use of online tools for research (Abrams, Wang, Song, & Galindo-Gonzalez, 2014; Jones, 1999; Hine, 2000, 2004, 2005; Mann & Stewart, 2000; Seymour, 2001; Synnot, Hill, Summers, & Taylor, 2014). These tools include email interviewing, instant messaging, and (a)synchronous online focus groups. Written communication can indeed induce strong feelings and reactions in its readers (Watson, Peacock, & Jones, 2006). Williams (2009) attested to becoming upset while reading email interviews of participants’ stories of abuse and self-harm. She felt that this emotional reaction helped her to interpret the experiences of participants. Indeed, writing often has a cathartic effect on the author, helping to work through emotions (Etherington, 2003; Pennebaker, 1993). Using computers to collect qualitative data easily fits into most contemporary technologically imbued lifestyles. In particular, email has become a normal and responsible mode of communication (Burns, 2010).
	The Values and Limitations of Email Interviews
	Values
	Limitations

	Email interviews cannot be implemented as a reproduction of traditional face-to-face interview techniques. It is a data collection method with a unique set of tools, values, and limitations (Graffigna & Bosio, 2006).
	Eliminates the boundaries of time and space. The use of computers allows researchers to extend their access to potential participants.  This can be especially advantageous when geographical distance is too great to travel (Burns, 2010; Chen & Hinton, 1999; Dimond, Fiesler, DiSalvo, Pelc, & Bruckman, 2012; James & Busher, 2009; Mann & Stewart, 2000), and when seeking access to difficult to reach populations such as the sick (Cook, 2012; Synnot et al., 2014), the military (Opdenakker, 2006), the elderly (Brondani, MacEntee, & O’Connor, 2011), and teen drug users (Barratt, 2012).
	Reduces research costs. Email interviews save time and reduce project costs because there is no required travel in order to interview (Fontes & O’Mahony, 2008; Opdenakker, 2006), neither are there transcription costs (Bowker & Tuffin, 2004; Fontes & O’Mahony, 2008; Opdenakker, 2006; Seymour, 2001). 
	Prioritizes participants’ comfortability. Tanis (2007) posits that written forms of communication allow for greater participation by people who may have speech and/or hearing difficulties. Additionally, with email interviews, participants can reply to questions at his/her convenience (Bowker & Tuffin, 2004; Burns, 2010; Cooper, 2009; Opdenakker, 2006). Being able to respond to interview questions in the comfort of one’s home or during ‘down time’ may encourage participants to feel safer about sharing their personal experiences (Bowker & Tuffin, 2004; Egan, Chenoweth, & Mcauliffe, 2006), including experiences that may be particularly sensitive and/or embarrassing (Deakin & Wakefield, 2014).
	Encourages iterative reflection throughout the interview process. In email interviews, both the researcher and the participant have more time to reflect on the question(s) and provide thoughtful answers. Researchers also have time to iteratively interpret data before asking follow-up questions (Opdenakker, 2006; Ratislavová & Ratislav, 2014; Sammel, 2003).
	Streamlines the interview. Having the interview already transcribed eliminates transcriber bias when translating audio data to textual data (Ayling & Mewse, 2009). Additionally, there is no background noise being recorded during the interview (Opdenakker, 2006). Data quality is essentially the same between email and face-to-face interviews (see Meho, 2006). However, multiple studies have demonstrated that data collected online via text is more succinct than data that is collected verbally (Abrams et al., 2014; Benford & Standen, 2011; Campbell et al., 2001; Dimond et al., 2012; Egan et al., 2006; Nicholas et al., 2010; Synnot et al., 2014). Although the transcripts of online interviews are typically shorter than face-to-face interviews, the online groups tend to provide more concrete examples in answering interview questions (Synnot et al., 2014). Face-to-face interviewees are more likely to share more stories, which potentially provide additional data that online participants do not generate, but these additional stories are not always relevant to the research questions (Campbell et al., 2001; Nicholas et al., 2010; Synnot et al., 2014). 
	Marginalized research method. Face-to-face interviews are often privileged over email interviews as a primary means of data collection as face-to-face interviews have been the norm for many decades. Typically, face-to-face interviews are implemented as an uncontested component of the research design, whereas online interviews are viewed as a second choice alternative when face-to-face interviews are not possible (Deakin & Wakefield, 2014). 
	May marginalize available participants. With email interviews, participants must have access to the Internet and be competent in computer use (Egan et al., 2006; Jowett, Peel, & Shaw, 2011).
	Lack of social cues. Face-to-face interviews have the advantage of being conducted synchronously in both time and place. That is, the interviewer and interviewee can see each other and take advantage of social cues such as paralanguage, body language, pauses, inflection, and tone (Barratt, 2012; Opdenakker, 2006). The lack of social cues in email interviews, however, may increase ambiguity and misinterpretations of the messages exchanged (Chen & Hinton, 1999).
	Delay in receiving data and other data issues. Because participants in email interviews respond to questions at their convenience, researchers may have to wait several days to receive a response (Cooper, 2009; Opdenakker, 2006). The delay in response may also eliminate spontaneity as a source of data (Opdenakker, 2006). The time lag in response increases the likelihood that participants may forget to reply at all (Fontes & O’Mahoney, 2008; Kivits, 2005), and increases the opportunities to loose participants at multiple stages throughout the interview (Burns, 2010).
	Issues with logistics. Because researchers and participants never interact physically, it can be a challenge to establish rapport prior to the interview (Kivits, 2005). Although there is no background noise that is typically prevalent during face-to-face interviews, the researcher has much less control over other distractions the participant may face while interviewing, and may not even be aware of distractions participants face such as multi-tasking (Chen & Hinton, 1999; Voida, Mynatt, Erickson, & Kellogg, 2004). Additional logistical issues include not being able to verify if the participant is whom they say they are (Fontes & O’Mahoney, 2008; James & Busher, 2009); difficulty analyzing transcripts due to no audio recordings to refer to, and limited or absent paralinguistic cues (Synnot et al., 2014); and difficulty ending the interview session as email interviews may take place over an extended period of time (Kivits, 2005; Opdenakker, 2006).
	As with any methodology, there are limitations that need to be mitigated to ensure reliable and valid results. Table 1 presents common limitations researchers encounter when conducting email interviews and provides strategies to overcome them.
	Table 1. Limitations of email interviews and strategies to overcome them
	Suggested Strategy to Overcome
	Limitation
	Digital divide is increasingly shrinking as technologies become less expensive and more ubiquitous. Offer alternatives to email interviewing.
	Research participants must have access to the Internet and have sufficient computer literacy skills
	Actively engage in dialogue, not silence, to demonstrate listening and understanding (Mann & Stewart, 2002).
	Lack of social cues to demonstrate listening and understanding
	Inform participants of the time frame for the actual interview. Send email reminders about answering interview questions (Meho, 2006).
	Researcher may need to wait several days to receive response from participant
	Be deliberate in establishing rapport before asking interview questions (Illingworth, 2001; Kivits, 2005; Mann & Stewart, 2002).
	Building rapport may be stifled
	Evaluate how the story is constructed and consistency of story to ensure trustworthiness (James & Busher, 2009).
	Uncertainty as to whether participant is who they say they are
	Inform participants that research is bounded by specific length of time and/or number of sessions (Meho, 2006).
	More points of “loss” from participant drop off/lack of interest
	A major theme embedded within these suggested strategies is to actively engage the research participant in communication at the initiation of the research relationship and throughout the entire interview process. 
	Research Context
	Why Millennials?
	Our Participants

	This study was the pilot component of a larger project. In this part, we wanted to answer the question, “How do Millennials make sense of their experiences living in mixed-use communities?”, and used this study as a guide to develop a method for how to conduct interviews via email. The first author of this paper played an active role in the study as interviewer, while the second author was a peer researcher who supported the first author in her interviews.
	Millennials are the largest American generational cohort since the Baby Boomers. Representing 25% of the American population, there are currently 80 million Millennials (Duggal, 2013) born between 1977 and 2000 (Pew Research Center, 2010). Millennials are the most ethnically diverse generation in American history with 40% of them being either Latino or African-American (Belden Sussonello Strategists, 2013). Millennials spend over 200 billion dollars annually (Barkely Independent Advertising, 2012). With older Millennials (ages 18-34) beginning to enter the housing market, it is important to determine what factors influence their housing consumer choices as their sheer numbers and economic footprint could change the face of the American housing market.
	There is evidence that suggests Millennials want multiple uses from their homes and neighborhoods. Duggel (2013) conducted a survey and determined that community gathering spaces, flexible floor plans and homes equipped with infrastructure to support their personal technologies were most important to Millennials. Millennials also want their neighborhoods to be green, walkable, located near transit, restaurants, and/or libraries, and contain a mix of housing styles and types.
	We had a total of five participants (Table 2) selected via convenience and snowball sampling. 
	Table 2. Demographic information about participants
	Dominant Lifestyle
	Tenure
	Location
	Age
	Participant
	Spaces
	Homeowner
	Gainesville, FL (City Limits)
	25
	Lynn
	Well-Being
	Renter
	Gainesville, FL (Downtown)
	33
	Laura
	Spaces
	Renter
	Philadelphia, PA (City Limits)
	32
	Dionna
	Well-Being
	Renter
	New York, NY (City Limits)
	26
	Elias
	Well-Being
	Renter
	Fort Worth, TX (Downtown)
	34
	Manny
	First, we contacted local Millennials we knew who lived within our city limits. From there, we asked our participants to provide the names of additional Millennials who would qualify for participation in our study. We also asked younger faculty members for the names of additional Millennials who may be able to participate. Each of the participants we contacted agreed to participate in the study. Demographic characteristics of the participants include: age, location (where downtown is the city center), tenure (renter or owner), and dominant lifestyle. Lifestyle was determined via a questionnaire (see Appendix) where participants rated how important a particular neighborhood and community factor was to them in choosing their current residence.  Each email interview was limited to a maximum number of 10 email exchanges or 14 days, whichever came first. Of the participants, ‘Elias’ had the fewest number of email exchanges (eight). All other participants had 10 exchanges (including reminder emails), and lasted 14 days.
	Conducting Email Interviews
	Does my research lend itself to email interviews?
	What evidence is there that suggests my target population would be open to online data collection?
	Does this data collection method support my research theoretical perspective?
	What are my constraints?
	How do I prepare for an email interview?
	“How-to” conduct email interviews
	How participants felt about email interviews

	In the same vein as Jones and Alony (2011), we will integrate the theoretical guidelines with how we used email interviews to collect data. This section will include first and third person forms of communication, where first person indicates the practical insights we gleaned from implementing this process (which is also in italics for clarity) and third person indicates the theoretical underpinnings of this method. Each section will be introduced with a question. 
	Online interviewing is not an “easy option” (James & Busher, 2009, p. 40) for data collection, and should be implemented only when researchers can justify that this form is useful for their research project (Cooper, 2009). Researchers who conduct email interviews must have a strong commitment to the topic of interest, the participants, and the interview process itself (Kivits, 2005). 
	Because email interviews remove the element of spontaneity as a part of data collection, a researcher needs to determine if spontaneity in response to the interview questions (Williams, Clausen, Robertson, Peacock, & McPherson, 2012) and direct probing (Meho, 2006) are essential components in answering the research questions. 
	We wanted to conduct an exploratory study to understand how Millennials make sense of their lived experiences in mixed-use communities. Although we live in a college town and have several mixed-use neighborhoods, we felt that the local demographic available to us was too homogenous to gather a diversity of perspectives. So, we decided to expand our research pool to Millennials throughout the United States. 
	Before committing to email interviews it is imperative that researchers first determine whether or not their participants would be responsive to this form of data collection. Boshoff, Alant, & May (2005) assert that asynchronous online research can help facilitate research of individuals that lead busy professional lives.  
	We know that Millennials value flexibility in obligatory tasks and are likely to rely on technology to help them multi-task since they do not like wasting time (Sweeney, 2006). We also know that generally Millennials feel comfortable communicating online. Turkle (2011) conducted an ethnographic study of communication among adolescents who reported that texting was the only way they felt they could connect to their emotions. Turkle (2011) concluded that as thumbs-based communication continues to increase, (e.g., texting, instant messaging, online forums, social sites, etc.), so will individuals’ preferences for text-based communication.
	One’s theoretical perspective is a philosophical stance that informs their research methodology and method. We positioned ourselves within the theoretical perspective of Interpretivism, specifically, Gadamerian Hermeneutical phenomenology. For Gadamer (1989), hermeneutical understanding seeks to utilize the horizon of one’s past experiences to interpret the horizon of present experiences. Understanding takes place when the past and present horizons of the researcher fuses with the past and present horizons of the participant, and a new horizon of understanding is created.
	We decided to conduct a Gadamerian Hermeneutical phenomenology as we wanted to co-construct knowledge with our participants. The hermeneutical aspect meant that we would utilize an iterative data analysis approach such that with each successive email, we reached the essence of the participants’ experiences within mixed-use communities. We sought to compare the parts and whole of each participant’s experiences. The time delay built into email interviews incorporated a reflexive component to data collection and supported a more iterative data analysis. The Gadamerian aspect of this phenomenology meant that knowledge would be co-constructed with our participants where, at the conclusion of the interview, the horizon of experience of both the participants and the researcher expanded with new understanding. 
	Gadamer (1989) asserts that his phenomenology encourages both the researcher and participant to expand their horizons of understanding through communication, which requires that both parties be open and flexible to the changing dynamics of the interview process. 
	The Gadamerian aspect of this study was initially uncomfortable for Chandra, the one who conducted the interviews, who by nature is private and values boundaries between the work and the personal. She was aware of her past horizons of experiences including her struggles as a Millennial, and how she makes sense of how her previous professional and personal experiences have shaped who she is as a doctoral student, and her feelings of pride/shame of her development thus far. She was surprised when, at the request of a participant, she was asked to express these life experiences.
	Chandra {at the conclusion of her introductory email}: If you don’t have any objections, it would be nice to learn a little more about you. 
	Manny: No objections here, I'm pretty open--- {After a three paragraph introduction}--- I am curious, what's your exigence [sic] in your line of work? Where's your gravitas?  Or what are you most passionate about/interested in? 
	With respect to sharing her present horizon of understanding, Chandra chose to tell a participant her personal reaction to the participant’s thoughts about the local food movement. Both Chandra and the participant, ‘Laura’, were able to expand their understanding of their opinion of the local food movement.
	Chandra {in response to Laura’s full endorsement of the local food movement}: I struggle with 1) having personal beliefs that local, less processed food is healthier, 2) having a desire to see people from all socioeconomic backgrounds be able to have a choice on the types of food they eat, and where they live, and 3) wondering if I am imposing my beliefs on them---What are your thoughts on this? And what perspective can you provide as a member of a local community that values the power of choice in how residents spend their money in order to sustain their community, and believes in the power collective action? 
	Laura: You brought up some good points in your last email. I have spoken with XXX and do agree with many of her viewpoints on local food. I should add to my previous statements that there may not be one perfect model for anyone/everyone---
	Email interviews remove time constraints from the participant, allowing for more thoughtful and detailed responses (Mann & Stewart, 2000; Murray, 2004; Tates et al. 2009).  That does not, however, preclude time constraints imposed upon the researcher.
	We were excited to begin conducting interviews in a novel manner; we quickly realized, however, that there were time constraints on the number of interviews that we could conduct simultaneously. Iterative interviewing is labor intensive as data analysis occurs throughout the interview. We only conducted two interviews at a time as we felt that allowed us to be fully engaged with our participants and provided adequate time to read, analyze, and reply to emails in a timely fashion.
	Typically, the individuals that researchers may want to interview via email are found online. Recruitment strategies include individual solicitation, snowballing, listservs, message boards, discussion groups, and personal research websites (Meho, 2006). 
	We created a personal research website that explained the study, and solicited participants via snowball sampling. We laid the groundwork for the relationship that we would establish with participants by communicating our research objectives and establishing the boundaries of privacy issues on our website. Research participants who chose to enroll in the study completed an electronic consent form and were emailed a brief demographic questionnaire in order to determine their dominant lifestyle factor and values. The first interview question was dictated by their primary lifestyle factor, and their dominant value(s) supported our analysis of their responses. 
	Establish rapport. The success of any qualitative interview is contingent on how well the researcher establishes rapport with participants. Much of the literature on qualitative interviewing is dedicated to establishing rapport (Shaw, 2010). Before beginning the interview process, it is important that the researcher gets to know the participant and establish trust (Mann & Stewart, 2002). One way to establish trust is to demonstrate a shared identity with participants. Indeed, many online researchers suggest that self-disclosure early in the interview process is essential to a fruitful interview experience (Kivits, 2005; Illingworth, 2001; O’Connor & Madge, 2001). 
	Before we sent any interview questions, we used our first email exchange to introduce Chandra. She shared information about her age, work, and hobbies and, if participants felt comfortable doing so, asked them to do the same. We were able to pick up a lot about the personalities of the participants based on their responses to that first email. For instance, we perceived that with ‘Manny’, it would not be as much of an effort to get rich descriptions from him, but with ‘Elias’, Chandra would have to do more probing to get to share.
	Chandra {at the conclusion of her introductory email}: If you don’t have any objections, it would be nice to learn a little more about you. 
	Manny: No objections here, I'm pretty open--- {After a three paragraph introduction}---I am curious, what's your exigence in your line of work? Where's your gravitas?  Or what are you most passionate about/interested in? 
	Elias {After writing a one paragraph introduction}: There is a lot more to tell, but introduction has never been my forte. Let me know how best to assist your research.
	O’Connor and Madge (2001) assert that online interviewing is less formal than face-to-face interviewing, and that their efforts in establishing rapport were perhaps unnecessary. 
	We disagree. Kivits (2005) asserts that establishing relationships was a prerequisite to gathering sufficient, rich data, and we found this to be true in our study as well. 
	Asking questions. Embedding questions within the body of the email results in a significantly higher response rate than utilizing questions that are listed as part of an attachment (Dommeyer and Morlaty, 2000). In a typical phenomenological interview, the first question is rather general and asks the participant to explain an experience in detail (Lavarty, 2003). 
	After participants completed a demographic survey, the first interview question was asked based on the dominant lifestyle factor of each participant. There were four lifestyle factors: spaces, well-being, social, and environtech. Spaces: Tell me about a time when you felt that the spaces within your home and/or neighborhood really suited your particular needs for an occasion. Well-being: Tell me about a time when you felt that the layout, vibe, or residents of your home/neighborhood made you feel safe or promoted your overall well-being. Social: Tell me about your favorite memory when you were able to be social with your family or friends while in your home and/or neighborhood.  Environtech: Tell me about a time when you were able to live out pro-environmental behaviors in your home and/or neighborhood. No matter the interview question, participants were encouraged to submit a photo (with a signed photo consent form, if applicable) of images within their home and/or neighborhood. 
	Sammel (2003) conducted a Gadamerian Hermeneutical phenomenology with environmental educators. At the first interview, Sammel used questions to guide the interview. At the follow up interview, she used a list of quotes from the first interview in lieu of new questions to deepen her understanding of how these educators made sense of their experiences. She used questions in the second interview only for clarification. 
	In our study, each new exchange with our participants included references to previous writings with an interpretation and request for clarification. 
	Chandra {to Elias}: I really appreciate your response. It was very enlightening. It seems that you are ‘cool’ with your neighborhood, but not ‘enjoying’ your neighborhood. Is this a fair conclusion? Please let me know. I’d like to ask you a few follow-up questions about what your needs are and how your neighborhood meets (or doesn’t meet) your needs---
	In order not to overwhelm participants, it is important that the researcher not ask too many questions at one time (Burns, 2010). The researcher must determine the most prevalent themes that they would like to explore in each email exchange.
	Listening. This skill is essential in email interviewing and may be challenging to master as there are little to no paralanguage cues to employ to demonstrate listening. While interviewing online, it is important that the researcher realizes that “listening needs to be expressed as words, not silence” (Mann & Stewart, 2002, p. 618). Letting the participant know you interpret what is shared is critical to minimizing miscommunication. 
	Chandra: Thanks again for replying to my questions. It seems that the Wissahickon Valley Trail is an important space in your community because it provides a tranquil location for you to maintain your social connections. Did I interpret this correctly? I’d like to ask you a few follow up questions about the Trail and your social ties.
	Dionna: Yes, that is a correct interpretation.
	Finally, it is important not only to “hear” what is spoken, but what is also not spoken (Kvale, 1996). 
	Elias: As for "how your neighborhood meets (or doesn’t meet) your needs," I am really unable to assess that at this time because I am unsure of what needs my neighborhood should meet. [Wow! He does not look for external fun, activities. He sounds lonely.] Not venturing out much does not help my case. [He doesn’t seem to be engaged with his community.] At one point, and still, I love very active/loud areas [Something is different, Elias is usually more engaged, feeds off of energy, gives out energy that is more upbeat] but now I am bear/stand neighborhoods with a slower pace.
	Ensure privacy. It is important that researchers handle sensitive information with discretion and periodically remind participants that their privacy will be protected (Kivits, 2005). 
	Chandra: On another note, I was talking with my methodologist this morning. He mentioned that my name dropping (i.e., XXXXX & XXXXX) may lead my participants (namely you) to believe that I talk about you with others. I want you to know I have not mentioned your responses to anyone, and when sharing my data with my methodologist, I removed identifying information before sharing it with him.
	Laura: No worries on the name dropping – I realize our interview may have been a little less formal than your others will be, but thank you for bringing it up and ensuring confidentiality.
	Elias: I decided to return to NYC for reasons that I would not like to disclose in this study. XXXX may know the reason, but I do not want to discuss it here. Over drinks, maybe. Just kidding.
	Chandra: No worries about not sharing why you left Oregon. When you said over drinks, I laughed (a good laugh). I assume you’re taking life’s detours in stride and that’s all good.
	I want you to know that I do not talk with XXXX about my study, or about my participants. I thanked her for sending out my information, and told her two people responded to her call, but did not tell her who they were.
	XXXX doesn’t know that I know you.
	I wouldn’t tell your business, anyway. This is why I asked you to provide an alias, so that I would not inadvertently provide any identifying information. And, when I share my interviews with my professor, I always remove your email. Gossip is grimy, and I’m not into that.
	End the interview (or responding when the interview seems to end when you haven’t finished collecting data). Asynchronous online data collection, such as email interviews, typically last several weeks (Williams et al., 2012), and it can be difficult for both the researcher and participant to accept closure after the email interview has ended (Kivits, 2005). To ensure that the study actually comes to an end, researchers can create an email account specifically dedicated to the research project so that they can delete the contact list and preserve research participants’ confidentiality (Fontes & O’Mahoney, 2008). 
	At the conclusion of our interviews, we thanked the participants for their participation and informed them that we would share the results of the study with them once we analyzed all interviews. We sent each participant a PowerPoint presentation containing the major themes, subthemes, and contradictory themes shared by participants. 
	Alternatively, the interview can end at the discretion of the participant. This can be overt (expressing a desire to end the interview) or covert (not replying to follow up emails). 
	In our study, the interview was bounded by 10 email exchanges or 14 days, whichever came first. A relatively short interview period was advantageous for us both in securing participants and limiting the sudden feeling of loss of a relationship between researcher and participant (Kivits, 2005). Even with our short interview window, we had two participants end the process covertly. Though it has been suggested that busy professionals may prefer the email interview method (Boshoff et al., 2005), we are unable to conclude that this method ensured the greatest retention of our participants, and we are unaware of literature that compared the attrition of professionals versus non-professionals interviewed via emails. 
	Kivits (2005) asserts that the primary challenge in her study was to preserve participant interest in the interview. Because the email interview is carried out over an extended period of time, the original excitement tends to wane and increases the likelihood for participant attrition. One of the first warning signs of attrition is an extended time lag between responses. What can a researcher do to encourage the consistency of the interview when it takes their participants longer than usual to respond to questions? 
	We experienced delays in participants completing their demographic survey and/or replying to interview questions. Because of our relatively short interview window, we chose to give participants 48 hours (on rare occasions 72 hours) to respond to our inquiries. Most participants replied to our follow-up emails. There were two occasions when participants did not reply to our repeated requests for information. ‘Elias’ only partially completed his final evaluation survey, and ‘Manny’ did not reply to our follow-up email requesting feedback on themes that Chandra gleaned from their interview. 
	A limitation of email interviewing is that there are multiple places where the researcher can ‘lose’ participants before the interview is complete. Researchers must decide if, or how, to use partial data. 
	With both of these participants, we chose to use what we had. 
	To our knowledge, no studies exist which explore how Millennials perceive an email interview research experience. 
	As part of reflecting on the usefulness of this method with Millennials, we sent participants an open-ended survey at the conclusion of the interview and asked for feedback about the interview process. The participants liked being able to reply to interview questions at their convenience, and having a time limit to the interview (i.e. 10 email exchanges or 14 days) made them more likely to participate, as without this time constraint, they might not have participated. Having a time constraint on the interviews was advantageous to us as well. It encouraged us to begin analyzing new interviews quickly after we received them, which helped to keep the ongoing conversation fresh and relevant. 
	Obtaining a signed consent form for photos was a deterrent for nearly all participants. Those who did choose to submit pictures did not submit images with identifiable people in them in an effort to avoid having a form signed. Participants appreciated that there were a limited number of questions with each email exchange, and enjoyed receiving the summaries of their responses to our interview questions. This feedback from the respondents is important in iterative data analysis. The participants enjoyed their rapport with Chandra, but did not feel that her self-disclosure was necessary for them to want to share their responses. This is interesting because we intentionally made sure that Chandra shared her historical and present horizons of experience as part of a Gadamerian Hermeneutical phenomenology. 
	Conclusion
	The objective of this study was to develop a method on how to conduct email interviews with Millennials. Email interviews appear to be a strong data collection method for this demographic as most Millennials are computer literate and have access to the Internet (Turkle, 2011). Millennials also value flexibility when completing responsibilities and rely on technology to help them multi-task. We feel that for an exploratory study, this data collection was sufficient. A comparative study with another interview method, such as face-to-face, would be necessary to determine if similar themes emerged no matter the interview method. Like all other forms of qualitative interviewing, it is important that the researcher: 1) establishes rapport; 2) asks appropriate questions; 3) actively listen; and 4) end the interview appropriately.    
	A Personal Reflection on Email Interviewing
	Email interviewing was a satisfactory data collection method for this study. As a pilot, we had no available funds to collect data that would inform a larger dissertation study. This method allowed us to obtain and utilize preliminary data efficiently. This data collection method situated us to think of our target audience from the inception of this project, including the design of our research website, how we established rapport, and how we conducted the interview. Analyzing communicative data without non-verbal cues proved a challenged as we wanted to ensure that we honored the perspectives of our participants. This required close reading of the email messages. The iterative data analysis process, due to the time delay, however, helped to make the analysis run more smoothly as we could ask for feedback on our interpretations and clarify any misunderstandings. Our participants felt pleased to provide their insight and appreciated that we shared communication that resonated with them. 
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	Appendix
	Please think about your current home. How important was each of the following to you when deciding whether or not to move into your current home?
	It was important to me that my home:
	(Well-Being Factors)
	Be easy to clean
	Be a place where I can relax
	Be a place where I felt secure
	Be a place that contributed to my overall well-being
	(Social Factors)
	Be in a location that would be easy for my friends/relatives to visit
	Helped me maintain my social contacts
	Be part of a community with a thriving social scene
	Be located near cultural amenities
	(Spaces)
	Have beautifully landscaped outdoor space
	Have plenty of room for recreational activities
	Have a flexible floor plan so that I could rearrange furniture
	(Envirotech)
	Have the most up-to-date features
	Be located near public transportation
	Be located within a community where I do not have to rely on a car to get around
	Be located near my job/school
	Have the infrastructure to support my personal technologies
	Be equipped with energy-efficient appliances
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	Abstract
	Instruction in research methods, particularly statistical training, is an essential requirement for most higher education advanced-degree students. However, results from the institutional survey reported here demonstrate that many faculty in schools of education still do not require or offer a variety of research and analysis courses to provide this training. This article will explore graduate-level requirements for research methods and data analysis courses in schools of education across the United States. Two surveys, one asking questions about research methods courses and one about statistics courses, were distributed through listservs to faculty at institutions of higher education. Twenty-eight responses, representing 28 institutions, were collected for the research course survey and 19 responses, representing 19 institutions, were collected for the statistics course survey. The number of courses offered and required and the number of credit hours for them are presented for Master’s, Ed.D., and Ph.D. students. From this study, it is evident that several universities do not offer or require many research methods or statistics courses for education graduate students. The authors intend that this information will assist faculty in rethinking what coursework is necessary to educate successful graduate students.
	Keywords: research courses; statistics courses; requirements in doctoral programs; requirements in Master’s programs
	Introduction
	Faculty in schools of education have questioned what research and analysis methods courses should be taught and how many research and analysis methods courses are appropriate in order to have students graduate with the ability to conduct rigorous research (Levine, 2007; Page, 2001). As used in this study, a school of education is a school, college, or department at an institution of higher education offering graduate degrees and initial and advanced educator preparation licensure programs. It is important for students to become successful researchers, as Cravens, Ulibarri, Cornelius, Royalty, and Nabergoj (2014) state, “As important as it is that students learn concrete analytic techniques, it is even more important that they graduate with the competence to undertake independent research” (p. 242). In 2001, Page asked, 
	Should doctoral programs require preparation in research methods and if so, why? Should all students…gain competence in research methodology, and in one or several?...And how much of a doctoral program should be devoted to methodological preparation, as opposed to foundational or empirical literatures on key topics? (p. 19)
	Interestingly, even though these questions were posed over a decade ago, very little research has been conducted to better understand what experiences and courses help to develop successful educational researchers (Leech, 2012). 
	There are few published studies investigating research and statistics courses in schools of education. For example, one study (Capraro & Thompson, 2008) investigated required doctoral-level research courses at 21 schools or colleges of education and found that 72% required a quantitative course, 46% required a qualitative course, and 26% required neither. Similarly, Leech and Goodwin (2008) researched methods courses at 100 schools or colleges of education and found 63% required basic statistics, 54% required intermediate statistics, 62% required a quantitative research course, and 62% required a qualitative course. Other researchers have focused on specific schools and/or colleges of education or entire universities as case studies (e.g., Allen, Smyth, & Wahlstrom, 2002; Bernauer, Semich, Klentzin, & Holdan, 2013; Brooke, Chen, Lui, & Valle, 2013; Harris, Freeman, & Aerni, 2009; Kuipers, 2011; Leonard & Fennema, 2008), yet little has been published looking across schools.
	A few researchers have investigated research and statistics courses in schools and programs in different disciplines. Sonstrom, Rachal, and Mohn (2012) researched 37 North American doctoral programs in adult education and compared their course descriptions to the published Standards for Graduate Education in Adult Education (Commission of Professors of Adult Education, 2008). These researchers found 91.9% of the programs met the standard of “appropriate depth of qualitative or quantitative research methodology coursework to support dissertation research and ability to use existing literature” (Sonstrom et al., 2012, p. 156). In contrast, Ishiyama, Miles, & Balarezo (2010) explored 122 Ph.D.-granting political science programs in the United States and their focus on teaching students to teach. Their findings reveal that there is little focus on teaching graduate students to teach quantitative methods; interestingly, qualitative or mixed methods was not mentioned. Finally, Jones (2013) examined 995 papers written between the years 1971 and 2012 on the topic of doctoral studies. From this analysis, six themes emerged: (a) teaching, (b) doctoral program design, (c) writing and research, (d) employment and career, (e) student-supervisor relationship, and (f) the doctoral student experience. Concerning writing and research, “the discussions around writing and research focused on the increasing need for students to write well and publish, and to do so earlier with an increased emphasis on quality” (Jones, 2013, p. 89). Six sub-themes for writing and research were identified: collaborative approaches, research awareness, students’ attitude toward writing, training for research and publication, pressure to publish, and research productivity.    
	To complicate the issue, the different programs offered through schools of education (i.e., Ph.D., Ed.D., and Master’s) usually have different requirements for their methods courses (Carnegie Project on the Education Doctorate, 2009). According to the Association of American Universities (1998), having a Ph.D. indicates an ability to conduct empirical research. The Carnegie Project on the Education Doctorate (CPED) (Carnegie Project on the Education Doctorate, 2015) was developed to distinguish between Ph.D. degrees and Ed.D degrees in schools of education mainly in the US, currently also with two participating universities in Canada, with the focus on how Ed.D. degrees prepare students to develop professional knowledge by integrating practical and research knowledge (Carnegie Project on the Education Doctorate, 2009). The main difference between the Ed.D. and Ph.D. degree is that the Ed.D. program stresses practical and applied research that investigates problems of practice and the Ph.D. program has a broader focus for research; yet, each of these doctoral programs must prepare students to conduct research.
	Regardless of the program, it is important for students to learn how to conduct qualitative, quantitative, and mixed methods research (Tashakkori & Creswell, 2008). According to Henson, Hull, and Williams (2010), “Newly minted education researchers should be able to read and critically evaluate research findings from a wide range of methods while being expert in a specific methodological orientation” (p. 229). Yet, “a serious discussion of how to prepare scholars in research methodology is relatively uncharted” (Tashakkori & Creswell, 2008, p. 291). Furthermore, there is little information guiding what students should know and be able to do in regard to research, and debate over how much of a graduate program should be devoted to methodological preparation as opposed to foundational concepts in focus areas of study.
	Ensuring that the advanced degree meets the needs of stakeholders is a worldwide concern (Carnegie Project on the Education Doctorate, 2015; Higher Education Funding Councils, 2003). Because globalization heavily impacts higher education and moves it toward increased international involvement (Altbach & Knight, 2007), the field of advanced study in education is in need of studies of how prepared all students are, not just those from our own classes and programs. Higher education must prepare students for global work regardless of where they went to school. However, few studies exist to meet these needs. In education, Allen, Smyth & Wahlstrom (2002) documented the rationale for significant revision to a Canadian Ph.D. program, decisions based largely on the recognition that the traditional Ph.D. curriculum was not meeting the needs of the broad audience of stakeholders. 
	Other professional areas, such as nursing, political science, and the arts and sciences, have posed similar ideas. For example, after finding very little research outside the United States on quality nursing programs, Kim, McKenna, & Ketefian (2006) investigated and developed guidelines for “quality criteria, standards, and indicators for doctoral programs in nursing that may be used worldwide” (p. 477). In the field of political science, the quality of doctoral student preparedness by research universities in the United States was found to be lacking in a variety of areas (Schwartz-Shea, 2003). A survey of doctoral students in the arts and sciences suggested that the curriculum needed revision to prepare them for their jobs (Golde & Dore, 2001). The current study investigates the commonality across research universities in the United States in the area of research methods preparation for advanced education students, and calls for additional studies in other settings. We anticipate that the current survey research study can serve as an initial exploration of offerings and requirements in schools of education, and that it will allow for identification of other research questions (e.g., why are certain courses required/not required? Why are certain courses offered/not offered? What are the challenges to providing graduate education students with more comprehensive research and analysis training?), which can serve as the basis for further research. 
	Conceptual Framework
	This study utilized Leech’s (2012) model for understanding how to educate knowledgeable and skilled researchers as a conceptual framework. Leech’s (2012) model builds on three extant theories/studies (Bozeman, Dietz, & Gaughan, 2001; Levine, 2007; Lovitts, 2005). Bozeman, Dietz, and Gaughan (2001) developed the Theory of Scientific and Technical (S&T) Human Capital, which encapsulates human capital (i.e., cognitive skills, knowledge, craft skills) and social/research project capital (i.e., research projects). Human capital includes a person’s cognitive skills, craft skills, and knowledge. Social capital is “the sum of resources, actual or virtual, that accrue to an individual or group by virtue of possessing a durable network of more or less institutionalized relationships of mutual acquaintance and recognition” (Bourdieu & Wacquant, 1992, p. 119). Leech (2012) adapted these ideas into the following areas: cognitive skills, amount of knowledge, and social capital (measured by the research projects a researcher is involved in). The model includes qualitative, quantitative, and mixed methods projects as well as indicators of the level of participation, from low participation (e.g., being fourth author on a project) to high participation (e.g., being first author on a project). Based on the adapted model, a novice researcher would have low cognitive skills, low knowledge, and little social capital. In comparison, a skilled and knowledgeable researcher would have high cognitive skills and knowledge, and broad social capital.
	Levine’s (2007) study researched three areas of schools of education including the program (i.e., purpose, admissions, graduation and degree standards, finances), the curriculum (i.e., how well it matches the purpose and goals of the program, how often the students have other experiences outside of the classroom, as well as assessment), and the faculty (i.e., productivity, expert teachers, and research quality) to identify what aspects of a program are needed to graduate successful researchers. A successful researcher is defined as a researcher who can effectively participate in “the preparation of grant proposals and the writing and presentation of research papers” (p. 25). From this investigation, Levine identified nine aspects that are associated with successful researchers: (a) purpose of program, (b) curriculum coherence, (c) curriculum balance, (d) faculty, (e) admissions, (f) graduation and degree standards, (g) research, (h) finances, and (i) assessment. Students who attended programs that included all nine points tended to graduate researchers that are more successful. According to Levine (2007) an:
	exemplary program is one that substantially meets all nine criteria. A strong program is one that substantially satisfies most of the criteria. An inadequate program is defined as one that fails to achieve most of the criteria or has a fatal flaw, such as having faculty who do not publish. (p. 16)
	Finally, Lovitts (2005) developed a model to better understand how to develop skilled and knowledgeable researchers. The model outlines factors that “produce outstanding research and scholarship” (p. 139). In the model there are three interacting main areas: the macro environment which includes the culture of the discipline, the microenvironment which includes the location of school and the advisor, and individual resources which includes intelligence and motivation). According to Lovitts, if any of these areas is deficient the probability decreases of a student producing a quality dissertation and becoming a successful researcher. 
	Leech (2012) took these three theories/studies and developed a new model that infuses aspects of all three extant theories/studies. Figure 1 depicts the new model from Leech (2012). This model incorporates the macroenvironment (i.e., the culture of the graduate education and the culture of the discipline), the microenvironment (i.e., advisor, mentoring, peers and other faculty, department, curriculum, instruction, assessment, standards, and location), and individual resources (i.e., intelligence, motivation, knowledge, personality, and thinking styles) These multiple facets combine to create a skilled and knowledgeable researcher with the Program (i.e., the curriculum) being important to this success.
	/
	Figure 1. Leech’s (2012) model for understanding doctoral student success.
	The purpose of this study was to build on Leech and Goodwin’s (2008) study to increase understanding of current inquiry course requirements in Master’s and doctoral programs in schools and colleges of education around the country and explore the balance between qualitative and quantitative inquiry course requirements. This study will answer the following research questions: (a) What type of research and statistics courses are being offered in Master’s, Ed.D., and Ph.D. programs in the United States?, and (b) What type of research and statistics courses are being required by Master’s, Ed.D., and Ph.D. programs in the United States?
	Methods
	This study was an exploratory quantitative study. The survey used in Leech and Goodwin’s (2008) study was updated and adapted for online dissemination. Questions focused on the type of degree(s) offered, the number of full time students admitted to and completing the program, the types of courses offered and required for each level of student (i.e., Master’s, Ed.D., and Ph.D.), whether there were differing expectations in these courses for each level of student, and whether there were changes being contemplated for any of the programs. The research and statistics surveys were tailored to the discipline of education at the graduate level and are presented in the Appendix. The institutional research board’s approval at the authors’ institution gave approval for the conduct of this study.
	Participants and Procedure

	A convenience sample of participants was identified through the three listservs: (a) the listserv for the American Educational Research Association’s (AERA) Special Interest Group (SIG) Professors of Educational Research, (b) the listserv for the AERA’s SIG Educational Statisticians and (3) the listserv for the AERA’s SIG Mixed Methods Research. A posting was available on the listservs explaining the study’s purpose, asking whether the recipient taught research or statistics courses in a school of education university setting or was someone who knew about the program’s required and elective courses, explaining how the participation was voluntary, outlining the benefits and risks of participating in the study, and requesting participation in the study. The survey asked for the name, position, and the institution for which they were reporting so that only one person reported on the same institution. The respondents included assistant professors, associate professors, full professors, and chairs of departments. The posting provided two links: one for a survey regarding statistics courses and one for a survey asking about research courses. By completing the survey, the participants were indicating their consent.
	The online survey was administered and managed using REDCap (Research Electronic Data Capture), an electronic data capture tool (Harris et al., 2009), hosted at the University of Colorado Denver. Twenty-eight responses representing 28 different institutions were collected for the research course survey and 19 responses representing 19 different institutions were collected for the statistics course survey. 
	Analysis

	The unit of analysis for this study was the institution. It was not possible to determine a response rate because we cannot quantify the universe of schools of education represented in the three AERA SIG listservs. Multiple SIG members might belong to the same school of education, negating our ability to count institutions by counting SIG members. For each school of education, only one response was admitted for analysis.  We did not receive more than one response per institution. 
	Researchers used descriptive statistics to analyze results from the surveys. Data were downloaded from REDCap to SPSS version 22. After the data were downloaded into SPSS all identifiers were removed.
	Results
	The Research Survey

	Of the participants who responded to the research methods course survey, 15 (54%) offered an M.A., 25 (89%) offered a M.S., and 13 (46%) offered an Ed.D., and 18 (64%) offered a Ph.D. For these participants, the number of students admitted in these programs ranged from 6 to 2000 (M = 204.79, Median = 30.00, SD = 471.18) and the number of students who completed the program ranged from 0 to 2000 (M = 185.18, Median = 22.00, SD = 479.67). 
	Twenty-five percent of the programs reported having differing expectations for Master’s, Ed.D., and Ph.D. students in the research courses. As for specialty research courses that are offered, the following were listed by program: (a) ethnography, evaluation, needs assessment, case study, and single case design; (b) paradigms of research; (c) qualitative case study, single subject/case, measurement, survey research, self-study, program evaluation; and (d) survey research.
	Table 1 presents the number and percent of respondents that indicated that the research course was required or offered as an elective. The table also includes the range, mean, and standard deviations for the number of credits for the research methods courses. Overall, more than half of the programs required and provided elective research courses for Master’s students (57%). Interestingly, most of the Master’s level programs required basic research methods courses (54%) with very few Master’s programs requiring qualitative research methods courses (7%) or quantitative research courses (7%). None of the Master’s programs required advanced courses in qualitative or quantitative research methods, although 7% provide an advanced qualitative course and 11% provide an advanced quantitative course as electives. Regarding mixed methods courses, none of the programs required a mixed methods course with only one program offering it as an elective. None of the Master’s level programs offered other specialty courses (e.g., survey methods, ethnography). The number of credits for all Master’s courses ranged from 3 – 6 credits. One course in basic research design, with optional additional courses, seems to be the requirement in about half of these programs. However, the other approximately half of these Master’s programs do not have any research course requirements. 
	Less than half (43%) of the Ed.D. programs reported having research methods courses available for their students. Of these courses, 36% required a basic research methods course, with the number of required credits ranging from 3 – 9. Qualitative courses were required by 36% of the programs, with required credits ranging from 3 – 6, and 32% required a quantitative course. None of the Ed.D. programs required advanced qualitative or quantitative courses. A required mixed methods course was rare (7% of the programs), as was an elective mixed methods course (7% of the programs). No institutions reported any specialty courses as being available for Ed.D. students. This might be due to Ed.D. cohort models where the students do not have an option to take an elective course. 
	For Ph.D. students, 25% of the programs provide research methods courses for their students. Only 14% require a basic research methods course with required credits ranging from 3 – 4. A fourth of the programs (25%) reported requiring a qualitative research methods course, and only 7% require an advanced qualitative research methods course. Additionally, only 7% require a quantitative research methods course, with only 7% of the Ph.D. programs offering an advanced quantitative research methods course. Only 7% of the programs require a mixed methods course, with 11% offering the course as an elective. Almost all course credits ranged from 3 – 4. The paucity of research methods requirements for Ph.D. students is noteworthy because of their need to conduct original research to complete the degree and succeed in certain careers.
	Table 1. Number and Percent of Programs that Require or Offer as an Elective Research Methods Courses including the Range, Means and Standard Deviations for the Number of Course Credits 
	Table 2. Number and Percent of Programs that Require or Offer as an Elective Statistics Courses including the Range, Means and Standard Deviations for the Number of Course Credits 
	The Statistics Survey

	For the participants who responded to the statistics course survey, 11 (58%) offered an M.A., 15 (79%) offered an M.S., 7 (37%) offered an Ed.D., and 11 (58%) offered a Ph.D. For these participants, the number of students currently enrolled in these programs ranged from 6 to 2000 (M = 254.20, Median = 49.00, SD = 616.26) and the number of students who completed the program ranged from 0 to 2000 (M = 261.22, Median = 30.00, SD = 654.86). Table 2 presents the number and percent of respondents that indicated that the statistics course was required or offered as an elective. The table also includes the range, mean, and standard deviations for the number of credits for the statistics courses. Concerning having differing expectations in courses for Master’s, Ed.D., and Ph.D. students, 26% responded that there were differences. None of the programs reported contemplating making changes to course requirements.
	Forty-two percent of the Master’s programs reported having statistics courses available for their students. Over a third (37%) of the Master’s programs required a basic statistics course, with 21% offering it as an elective. Interestingly, the range of credits for required basic statistics courses ranged from 2 – 3. Only 11% of the programs required intermediate statistics course with 21% offering it as an elective. Only one program required a course in regression with 21% offering it as an elective. Eleven percent required an ANOVA course for Master’s level students. None of the Master’s level programs required a course in multi-level modeling/hierarchical linear modeling (HLM) or structural equation modeling (SEM). Only 21% of the programs required a basic measurement course and none of the programs required an advanced measurement (e.g., item response theory, Rasch modeling) course. None of the Master’s level programs offered any specialty statistics or measurement courses.
	For the Ed.D. students, 53% of the programs reported having statistics courses available. Forty-two percent of the programs required a basic statistics course for their Ed.D. students, with course credits ranging from 2 – 6, and 16% of the programs offering it as an elective. About one-third (32%) of the programs required an intermediate statistics course and the same number of programs offered this course as an elective. Only 11% of the programs required an ANOVA course. None of the Ed.D. programs required courses on regression, multi-level modeling/HLM, SEM, basic measurement, advanced measurement, or other specialty courses. Most of the course credits for these courses ranged from 3 – 6.
	Only 21% of the Ph.D. programs required a basic statistics course, with credits ranging from 3 – 4, and 11% offered it as an elective. Less than a fourth (21%) of the Ph.D. programs required an intermediate statistics course. Only 11% required a regression course or a course on ANOVA. Interestingly, only 5% of the programs required a multi-level modeling/HLM, basic measurement, or advanced measurement courses, and none required courses on SEM or other specialty statistics or measurement courses.
	Discussion
	Using the model for understanding doctoral student success (Leech, 2012) introduced earlier, this study focuses on the program component within the microenvironment in an effort to better describe the potential to produce skilled and knowledgeable researchers. According to this model, the curriculum clearly is a key component to graduate student success. To be successful, doctoral students world-wide must be prepared to conduct empirical research (Association of American Universities, 1998; Carnegie Project on the Education Doctorate, 2009; Cravens et al., 2014; Higher Education Funding Councils, 2003; Jones, 2013; Sonstrom et al., 2012) leading to the conclusion that the doctoral curriculum, both for Ph.D. and Ed.D. programs, must include high quality research design and analysis courses. We extend these arguments to include advanced education Master’s degree programs because they also prepare education leaders who must understand and apply research and measurement issues and acknowledge that there might be less uniformity in expectations in these programs, which could contribute to variability in Master’s program requirements and offerings.  
	Interestingly, the results from the extant literature, regardless of country, tend to agree that more methods and statistics courses are needed in higher education to educate skilled researchers (e.g., Allen et al., 2002; Capraro & Thompson, 2008; Kim, McKenna, & Ketefian, 2006; Leech & Goodwin, 2008;Tashakkori & Creswell, 2008). This study contributes to the limited literature regarding the research methods and statistics courses offered by and required by graduate education programs at the masters, Ed.D., and Ph.D. levels in the United States, and adds to the broader international and interdisciplinary knowledge bases. 
	Not only do students need to be prepared to design and conduct studies utilizing quantitative data, they also need to be prepared to conduct studies with qualitative data and be able to combine both types of data in a mixed methods design (Henson et al, 2010; Tashakkori & Creswell, 2008). Despite the broad agreement about the necessity of graduate student preparation for research, available evidence indicates that required program coursework is inadequate. Results from the current study indicated there were low percentages of doctoral programs requiring research methods, basic qualitative and basic quantitative courses, and a near absence of programs requiring mixed methods or advanced courses. The dearth of requirements for qualitative and mixed methods courses is problematic, as is the spottiness of required quantitative and research design courses, for producing skilled and knowledgeable researchers according to Leech’s (2012) model. 
	The Master’s program requirement for research methods courses may partially explain the low percentage of doctoral programs requiring research courses: the doctoral programs may operate on an assumption that all entering doctoral students have taken a research methods course in a Master’s program. However, these results indicate this is a faulty assumption because, although approximately half of the Master’s programs require a research methods course, about half of them do not; additionally, courses taken in a Master’s program completed possibly many years earlier may not be adequate to provide a solid basis for a doctoral student. One could make a similar argument about the basic measurement course, which is required in about one-fifth of Master’s programs and only one doctoral program. 
	Although several institutions offer additional elective courses in research methods, qualitative methods, advanced qualitative methods, quantitative methods, advanced quantitative methods, and mixed methods, the percentage offering each type of these courses varies greatly and no one category of these electives is offered commonly, i.e., no one topic is offered consistently across programs. Where offered as electives, they can only be effective in developing high quality researchers to the extent that students are able to fit the elective courses into their schedules, motivated to take the course, and willing to pay for the additional credit hours required.
	The most commonly required quantitative courses are basic statistics followed by intermediate statistics. Specialty statistics courses such as regression, ANOVA, multilevel modeling, and structured equation modeling are rarely available to doctoral students even as electives. Basic measurement courses were not commonly required, although their availability as an elective was somewhat more frequent. 
	This study shows that less than one-quarter of Ph.D. programs from our United States based sample require an intermediate statistics course, the level at which inferential statistics is thoroughly addressed, which begs a question about how prepared the newly-minted Ph.D. students will be to become the researchers we intend. A similar situation exists for students in the Ed.D. programs, where less than one-third require intermediate statistics. How prepared will the new Ed.D. students be to conduct and consume applied research studies? A new doctoral student coming from a Master’s program that required courses in research methods, basic statistics, and basic measurement and entering a doctoral program that requires intermediate statistics and a basic qualitative methods course and offers additional electives should provide a sound foundation that enables the doctoral student to be a successful researcher. However, this ideal situation does not apply to all students and programs: not all Master’s programs require these courses and not all doctoral program require even intermediate statistics or basic qualitative methods, nor do they all offer advanced methods courses. 
	Limitations to the current study include the nature of the sample, size of the sample, and representativeness of the sample. This study is based on a voluntary, convenience sample of institutional respondents to the two surveys administered The sample is drawn from the United States and findings from this study may have less import in countries where there is more uniformity and centralized control over higher education. We are unable to calculate a response rate for the surveys because of the inability to quantify the institutions represented by listserv members receiving them. Further research is necessary to determine how representative these results are of all doctoral-granting institutions in the country. 
	With the increase in globalization (Altbach & Knight, 2007), it is imperative that faculty in higher education focus on preparing students for a wide range of positions that will allow them to impact innovation world-wide. Examples of how to approach the issue of reviewing and revising curricular requirements in advanced education programs exist, though they are limited, in other countries and profession fields. The Canadian example of consulting stakeholders to solicit feedback about advantageous program and curricular revisions (Allen et al., 2002) may be a valuable initial step. Ultimately, the education field may look to the program quality guidelines developed for advanced nursing degrees (Kim et al., 2006) or graduate curricula in other fields (Jones, 2013; Sonstrom et al., 2012) as models for similar quality standards in advanced education degrees. 
	Our requirements speak to our values. When faculty and administrators negotiate degree requirements, they make difficult decisions with regard to cost, length of time, and content areas. However, it seems that graduating students from advanced education programs without an assurance of an adequate research toolkit may be a disservice to them and to the field. Results from the current study should encourage faculty world-wide to carefully review current program requirements and consider the extent to which they assure all education graduate students receive a solid and adequate foundation to become successful researchers and leaders, an exercise that none of the programs reported contemplating at this time.
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	Appendix
	Questions Included in the Survey for Teaching Statistics and Measurement Courses 
	What type of degree(s) are students in these classes earning? (select all that apply)
	M.A.  M.S.  Ph.D.  Ed.D.   
	Number of full time M.A./M.S./Ph.D./Ed.D. students admitted in 2012 (include summer 2011, fall 2011, and spring 2012)___________________
	Number of M.A./M.S./Ph.D./Ed.D. students who completed the program in 2011 (include summer 2010, fall 2010, and spring 2011)___________
	Courses

	Please indicate the number of credits in each area that students are required to take. If the course is an elective, provide the typical number of credits students take. 
	Required for M.A. students
	Electives for M.A. students
	Required for M.S. students
	Electives for M.S. students
	Required for Ph.D. students
	Electives for Ph.D. students
	Required for Ed.D. students
	Electives for Ed.D. students
	Basic statistics (t, r, χ2, etc.)
	Intermediate statistics (ANOVA, regression, etc.)
	Regression
	Analysis of Variance
	Multi-level models/HLM
	Structural Equation Modeling
	Basic Measurement 
	Advanced Measurement (IRT, Rasch)
	Other specialty statistics or measurement courses (e.g., survey methods, advanced measurement) - please specify
	Other – please specify
	Differentiation

	Are there differing expectations for master’s, Ed.D., and Ph.D. students in these courses? YES NO
	If you answered yes, how are the courses or the expectations within the courses different?
	Changes in the Program

	Are you currently contemplating making changes to your Ph.D. statistics course requirements? If so, what are they?
	Please tell us about yourself and your institution
	Name of person completing questionnaire:_____________________________________
	Position of person completing questionnaire:____________________________________
	Name of institution: _______________________________________________________
	Questions Included in the Survey for Teaching Research Courses in
	What type of degree(s) are students in these classes earning? (select all that apply)
	M.A.  M.S.  Ph.D.  Ed.D.   
	Number of full time M.A./M.S./Ph.D./Ed.D. students admitted in 2012 (include summer 2011, fall 2011, and spring 2012)___________________
	Number of M.A./M.S./Ph.D./Ed.D. students who completed the program in 2011 (include summer 2010, fall 2010, and spring 2011)___________
	Courses

	Please indicate the number of credits in each area that students are required to take. If the course is an elective, provide the typical number of credits students take. 
	Required for M.A. students
	Electives for M.A. students
	Required for M.S. students
	Electives for M.S. students
	Required for Ph.D. students
	Electives for Ph.D. students
	Required for Ed.D. students
	Electives for Ed.D. students
	Basic Research Methods
	Qualitative Research Methods
	Advanced Qualitative Research Methods 
	Quantitative Research Methods
	Advanced Quantitative Research Methods
	Mixed Methods Research
	Other specialty research courses (e.g., survey methods, ethnography,) - please specify
	Other – please specify
	Differentiation

	Are there differing expectations for master’s, Ed.D., and Ph.D. students in these courses? YES NO
	If you answered yes, how are the courses or the expectations within the courses different?
	Changes in the Program

	Are you currently contemplating making changes to your Ph.D. research course requirements? If so, what are they?
	Please tell us about yourself and your institution
	Name of person completing questionnaire:_____________________________________
	Position of person completing questionnaire:____________________________________
	Name of institution: _______________________________________________________
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	Nancy L. Leech, Ph.D. is a professor at the University of Colorado Denver. Dr. Leech is currently teaching master’s and Ph.D. level courses in research, statistics, and measurement. Her area of research is promoting new developments and better understandings in applied qualitative, quantitative, and mixed methodologies. To date, she has published more than 70 articles in refereed journals, and is co-author of three books; SPSS for Basic Statistics: Use and Interpretation, SPSS for Intermediate Statistics: Use and Interpretation, and Research Methods in Applied Settings: An Integrated Approach to Design and Analysis, all published by Taylor and Francis. Dr. Leech has made more than 85 presentations at regional, national, and international conferences.  
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	Abstract
	Doctoral students have often been described as apprentices engaged in workplace learning. Further, assumptions are frequently made in the literature about the common nature of such learning experiences, e.g., in the sciences, research-related practices are learned in a lab within the supervisor’s program and team. A few recent studies of the science doctoral experience have challenged this view arguing such assumptions may overlook considerable variation. This longitudinal study, using frequently completed activity logs and an interview, reports on the research-related practices of twelve UK science doctoral students. The analysis, particularly of the logs, challenged some of the literature-based assumptions: students often chose to work in institutional offices, non-institutional sites and their homes rather than in labs; they did not necessarily engage regularly with a research team, nor were they necessarily engaged in a project directly linked to their supervisors’. That students chose not to work in traditionally assumed places suggests the importance of attending to: a) student agency, b) how research-related practices may be changing, and c) how sites of doctoral learning might need to be reconceived. As well, the findings suggest the value of non-traditional data collection methods in capturing variation in experience. 
	Keywords: Science doctoral experience, research-related practices, workplace learning, PhD workplaces
	Context: Learning Science
	In the literature, doctoral students have often been described as apprentices (Enders, 2005) learning research-related practices through observation, experience and interaction (aside from any required course work) in institutionally constituted workplaces. In this paper, research-related practices are conceptualized as the activities and interactions that support the conduct of doctoral research from initial thinking through to dissemination. These practices have been characterized in various ways (Pole, 2000; Morrison, Rudd, & Nerad, 2011; Timmerman, Feldon, Maher, Strickland, & Gilmour, 2013), but include reading, interaction with others to advance projects, feedback on work, thinking, in some cases collecting and maintaining samples of different kinds, analyzing, ethical decision-making – with the understanding that being a productive researcher and scholar requires different skills in different disciplines (Golde, 2005). 
	In this literature, assumptions are also frequently made about the common nature of such learning experiences, and how absence from these research cultures can circumscribe student learning (Deem & Brehony, 2000). In the sciences in particular, the research team is characterized as a mutually supportive environment which meets daily so there may be more distributed problem-solving to deal with challenges; students spend the day at the bench to produce consistent useable results; the student’s project is part of the supervisor’s research program; the result of this workplace learning is stability and intellectual and pedagogic continuity (Delamont & Atkinson, 2001; Hakala, 2009). Such descriptions reinforce assumptions about the common nature of doctoral research-related practices in the sciences, and their predominance in the literature speaks to their being of some value. However, Bowen and Roth (2007) and Cumming (2009) argue the need to capture more nuanced representations of science research-related practices (also see Gardner & Gopaul, 2012). This suggests the value of looking at the day-to-day experiences of science doctoral students as they learn to do research, and provides the context for the present study.  
	Goal
	This qualitative study reports an analysis of the research-related practices described by 12 science doctoral students in the UK. It examines their weekly patterns of work as well as their retrospective accounts of these over a period of 18 months as they learned, through their research-related practices, how to become independent researchers (Golde, 2005). The questions asked are:
	1. What were students’ overall experiences of learning to conduct doctoral research?
	2. Where were they learning; specifically, in which places did they advance their research-related practices? 
	3. In what ways, if any, did the students demonstrate agency in choosing where to engage in and learn particular practices? And what practices were they engaging in?
	4. What was the relationship, if any, between their research-related practices and their discipline/field? 
	Conceptualizing Doctoral Work: Learning and Agency
	Learning
	Agency within Identity

	The starting point for this study is that doctoral-academic work can be conceptualized as a form of workplace learning, which it has been argued can shift the focus from the supervisor to other forms of pedagogic interaction (Malfroy, 2005). From this perspective, aside from coursework, doctoral-academic learning occurs through observation, experience, trial and error, and interaction with others, since we argue that “there is no separation between engaging in conscious thought – such as when participating in socially derived activities and interactions – and learning” (Billett, 2002, p.457). Generally, doctoral learning is characterized as taking place in institutional workplaces such as offices, labs and libraries (Middleton, 2010). If one accepts that “the socially shaped physical world … exercises pedagogic properties projected through the physical environment and artefacts that students encounter” (Billett, 2009, p.40), then the institutional workplace – both its affordances (e.g., specialized equipment, supervisor) and constraints (e.g., meeting requirements for completion, dealing with inadequate equipment) – creates in unintended ways a tacit learning environment with learning outcomes less predictable and more variable than when learning is formally structured, e.g., in a course. Further, workplaces differ substantially in how they support learning (Billett, 2001). In fact, our own work has demonstrated the power of the institution in providing affordances and constraints for early career researchers. We have noted variations both across micro- and macro-level institutional units (McAlpine, Amundsen, & Turner, 2013) as well as in how the same affordances and constraints were interpreted differently by individuals (McAlpine & Lucas, 2011).
	Of course, the assumption is that these institutional spaces for work are, in fact, where individuals conduct and learn to do research. Still, there is emerging evidence that suggests this may not consistently be the case. For instance, Pearson, Cumming, Evans, Macauley, and Ryland  (2011) in an Australian survey of doctoral students reported that in the particular week surveyed only 42% had undertaken the majority of their doctoral activities on campus, with 33% working mostly at home and the remainder off-campus in other locations (with some variation by field). Thus, we argue that examining the spaces that students inhabit should provide insight into the ways they learn research-related practices. 
	We, like others studying science doctoral students (e.g., Holley, 2009; Felt, Fochler, & Müller, 2012), are interested in how individuals constitute their scientific identities as they engage in doctoral-academic work. Our view of identity, ‘identity-trajectory’ (McAlpine et al., 2013), attends to individual histories; that is, how individuals represent the continuity of stable personhood over time and concurrently, a sense of ongoing change (Elliott, 2005). We are particularly interested in individual agency: how individuals undertake to advance their intentions and hopes in their work practices and their broader lives – whether or not successful. This interest in agency aligns well with the expectation of doctoral experience supporting the development of independence as a researcher (Gardner, 2008; Pilbeam & Denyer, 2009).
	Still, a focus on agency needs to recognize external influence since, for a realistic view of the relationship between agency and structure, individual intention needs to be investigated while not disregarding the structures that can support and constrain such agency (McAlpine & Amundsen, 2009). Thus, while the work environment informally and in unintended ways creates a tacit learning environment, the degree to which an individual engages with this environment – that is, takes advantage of the affordances and manages the constraints – will influence the nature and quality of the learning. Further, we imagine individuals may make decisions not to engage in the institutional workplaces given a certain set of constraints or access to other more conducive workplaces. 
	Billett (2001), in a study of three different non-academic workplaces, reported that individuals acted independently in ways inconsistent with work norms and practices – leading to the conclusion that participation is not passive or unquestioning. By exercising ongoing agency despite constraints, individuals have some ability to decide which aspects of the practices they encounter they will choose to engage in. The result is they can make or take for their own from what is encountered (Billett, 2006) given personal and work intentions. Still, while individuals have some ability to decide which aspects of the workplace practices they will engage in, and what their other options are, such agency does not imply that individuals are always successful in their attempts to achieve their intentions. 
	Methodology
	Participants
	Data Collection and Analysis

	This study is drawn from a longitudinal research program beginning in 2006 examining the experiences of doctoral students, post-PhD researchers and new lecturers in Canada and the UK (McAlpine & Amundsen, 2011). While initially data were collected from social scientists, in 2010 we began studying natural scientists, the intention being, among others, to fill the gap in knowledge of their experiences. The research program draws on a qualitative narrative tradition which is used widely in the social sciences (Elliott, 2005). The underlying premise is that narratives represent constructions of identity (Sfard & Prusak, 2005; Riessman, 2008). We collect narratives of experience and through successive readings of these narratives seek the essence, the meaning, of each individual’s accounts (Elliott, 2005). This involves preserving and exemplifying connections between events, the influence of the passage of time in carrying the action forward, and showing the goals and intentions of individuals (Coulter & Smith, 2009). Narrative research usually focuses on one individual, sometimes two or three, but like Thomson and Holland (2003) we have found looking across numbers of individuals useful since such analyses expand our understanding of the variation both within and across individuals. Lastly, much of the qualitative research addressing academic experience draws on a single interview which captures retrospective accounts and/or experience at the time of the interview. In contrast, longitudinal studies of academic experience like ours, which are relatively rare, make it possible to document concurrently consistencies as well as changes in experience and intention (Eby, Butts, & Lockwood, 2003). 
	The 12 science doctoral students were from two different UK research universities; five females and seven males, representing computing, engineering and the biosciences. While we focused on all the disciplines under the broad umbrella of the STEM (Science, Technology, Engineering, Mathematics) sciences when sending out our call for recruitment, the subject fields in the final sample (indicated above) comprise those that participated in our study.
	We collected multiple narratives of experience over time, beginning with an initial biographic questionnaire (that captured information such as age, field, role, prior work experience, possible future careers). This questionnaire, along with all other tools for data collection (except the interview which was face-to-face), was drafted in Microsoft word and sent out as an electronic file attachment via email, and comprised a mix of open- and close-ended questions. Bearing in mind the prevailing view that science students would be part of a team, individuals were asked, among other things, to describe the composition of their research team, if they belonged to one. The biographic questionnaire was followed by activity logs about a particular week. These logs were completed 5-6 times over a year (depending on the average response time of each participant) and captured their primary work spaces in that week; the experiences, activities, relationships, interactions and challenges of the particular week, as well as their overall mood over the course of the week. Next, a pre-interview questionnaire provided a retrospective view of the year that had passed since they began completing logs. Last, an interview elicited more detail about the earlier narratives (all data were read prior to the interview) as well as explored new areas, before the annual data collection cycle began again. This analysis draws on one complete year and the following half-year given our desire to collect enough logs from each individual to capture consistency as well as variation in patterns of work and learning.  
	We followed a thematic analysis common in narrative research, “keeping a story intact by theorizing from the case rather than from component themes across cases” (Riessman, 2008, p.53). This is different from thematic analyses common in other research traditions where findings are presented and organized first by theme rather than by individual (for examples, see Miles & Huberman, 1994). In this study, we were looking for patterns related to research-related practices and the spaces in which they were conducted. We drew on the various documents described above, ranging from 9-15 documents per individual, including one interview transcript (average number of documents: 12). 
	We initially read and coded all narratives for two individuals and compared coding decisions; any discrepancies were dealt with. We then continued coding, checking portions of each other’s coding periodically, again reconciling any pertinent issues and recoding as necessary. The procedure for coding was as follows. Each coder read through all the narratives for an individual in chronological order in order to code while still maintaining a biographic awareness. Then, for each narrative, any text relevant to the experience of work was identified: a) physical spaces (both institutional and non-institutional) where individuals reported working; b) the nature of the research-related activity; c) their explanation for why these sites were chosen; and d) the material and social resources and constraints in each site and how the individual managed them. These different aspects of their learning experiences would often co-occur in an individual’s narrative as in this account from Catherine’s log 4 (note that all the names as used in this paper are pseudonyms chosen by participants). Catherine was one of the two participants who reported working mostly in the lab, and she consistently reported difficulties which slowed her progress despite her best efforts: 
	The current DNA extraction protocols [research-related practice] used by my lab [physical space] do not give clean enough DNA [constraint] to perform a technique I need for one of my experiments [her doctoral research]. Also, as there are more people in my lab than previously the equipment is often not free [constraint] which has caused several delays recently. Tried multiple different procedures over about 3 days which was a significant investment of time [agency] but thus far have not found any significant improvement in quality, so will have to try again next week. To use some pieces of equipment I ended up staying very late in the evening [agency]. 
	We excluded the following when coding:
	 spaces related to other academic work, e.g., teaching and supervision, since the focus of the analysis was research-related activities;
	 social and personal activities for which no explicit statement of impact on research activities was made; and
	 past and future spaces and activities since the focus was their learning during the data collection period.
	Once all data for an individual had been analyzed, the identified text selections were brought together to generate a researcher perspective on the cumulative experience. A final step was a cross-individual comparison to move beyond the particulars of any one individual towards an understanding of common patterns of workplace learning. This involved moving back and forth between each individual’s experiences to construct a cumulative representation of the learning related to research-related practices.
	Findings: Science Doctoral Student Research-Related Work Practices
	Who They Were
	Question 1: What were Students’ Overall Experiences of Learning to Conduct Research within their Doctoral Work?
	Question 2: Where were Students Learning; specifically, in which Places did they Advance their Research-Related Practices?
	Question 3: In what ways, if any, did the Students Demonstrate Agency in Choosing where to Engage in and Learn Particular Practices? And what Practices were they Engaging in?
	Agency, resources, and research-related activities
	Institutional spaces and social resources
	Non-institutional spaces, material and social resources – real and virtual

	Question 4: What was the Relationship, if any, between Students’ Research-Related Practices and their Discipline/Field?

	We begin by overviewing the participants briefly, and provide three cameos to demonstrate individual variation. Then, we address each of the research questions interweaving discussion with results.  
	Despite the common assumption that science doctoral students tend to be younger and go directly from undergraduate/master’s to PhD (Pearson et al., 2011), in fact, eight of the 12 had prior work experience of varying degrees (see the Appendix for brief introductions to each participant). Thus, they ranged in age when starting the degree from 22 to 45, with most under 30. This distribution, varying from early to mid-adulthood, is relatively similar to the overall age range of science students enrolled in the two universities (primarily 20-40 years; with very few over 40), as were other demographic characteristics: a) of the five females, three were in the biosciences, the two others in engineering and computing; and b) seven were international students – four with English as another language. Of the 12, nine had funding (and later, an additional participant moved from self- to partial-funding). In looking beyond their doctoral work, 11 noted family and eight a partner as significant, and at least seven engaged in a range of physical and/or creative activities. When they began participating (September, 2011), four were in their 1st year, three each in their 2nd and 3rd years, with the remaining two in the 4th and 5th years. 
	The three cameos below provide a sense of the individual variation in experience. Tom experienced some ups and downs but generally had a positive experience of doing and learning to do research-related activities over the 18 months.  
	Tom, 2nd year, worked principally in his office (high-performance computational biology), lab (molecular biology where the equipment was) and home (writing where he wouldn’t be disrupted). He also worked at another university for several weeks during this period after receiving a bursary to conduct additional lab experiments relating to his research there. His mood, over 18 months of participation in our study, varied from feeling cheerful, “just getting along” to “slightly stressed” (e.g., at not ‘fixing’ the animals, i.e. preparing samples for lab experiments). He reported procrastinating sometimes and had to set goals to complete important tasks. He noted he should be reading all the time, though didn’t always manage this, and also worked on drafting articles, noting his belief that publications were representative of how productive he was as a scientist. He also passed his upgrade (waiting for the viva was stressful), assembled sequence data, made phylogenetic trees, and did data ‘wrangling’ in Excel (all of these are tasks within evolutionary developmental biology). He noted too many tasks and not enough time. He also trained master’s and undergraduate students in molecular biology laboratory techniques e.g. embryo manipulation, molecular cloning and antibody staining. Tom had come with his own project idea so did not take on one provided by his supervisor. Still, two of the six in his research team worked in similar areas, and “I do quite a bit of my socialising within the lab group … so teaching, research project, and lab experimental work are all sort of hand in hand and they’re definitely taking up the most of my time.” He also enjoyed a positive relationship with his supervisor and had won additional funds. Still, he felt constrained by the 3-year time limit: “Getting everything done in 3 years, especially when working with animals that spawn for only a few months a year, is pretty intense.” Throughout, “my work has a major bearing on my emotions.” Fortunately, his girlfriend and his sports activities helped him in this regard. At the end of the 18 months, Tom was preparing to submit his thesis and contemplating taking up a job offer from one of his collaborator laboratories in the Far East.
	In contrast, 13196 had a more constant experience of pressure and isolation. 
	13196, 5th year computing sciences, consistently reported working at home; in fact, on another continent. For 13196, data computation and analysis had been running hand-in-hand with thesis writing primarily due to part-time work commitments, family commitments and substantial delays in achieving results that would be considered significant. He was doing fieldwork and writing his thesis when he began his participation in our study, and was determined to finish, moreover, had quit his part-time job to ensure this was the case. He consistently felt isolated while still having email and Skype conversations with his supervisors, noting “it’s positive if you can use the isolation to concentrate on a problem and really work on it, but … it can be a negative because of feelings of loneliness … and [the] opportunity to … procrastinate … that, if your supervisor were watching you, … wouldn’t be allowed to happen.” He missed department life and had to deal with problems related to his extensions, e.g., expiration of university card, which caused loss of access to email and computer systems, library, and remote access to research databases. He also found his family and domestic responsibilities disruptive and distracting. Further, coming with his own project, the other students did not share his interests. So while “they’ve been encouraging me … sending me new information that might be relevant to my thesis … they can’t help me at all. So, my relationship with the other doctoral students is … tenuous at best.” As well, over time, he felt increasingly pressured by his supervisors and the department to finish as he had received all the extensions he could: “I am terrified of looking at my email every morning.” Still, having seen his thesis change radically over the five years, he felt that “good science takes as long as it takes, and I am being forced by the calendar to submit before I am ready. I hate my life.” Near the end, he was “feeling physically ill; worrying that I have only one week left to submit my thesis.” Nevertheless, 13196 submitted and completed his degree.
	Lastly, Kadyna’s experience was largely but not always positive as a result of the constant support provided by her husband and supervisor. 
	Kadyna, 2nd year civil and environmental engineering, spent equal time working in her office and home (especially after recent surgery), and at other locations while travelling for conferences and meetings. She spent most of her time testing and amending hydrological models to predict water movement, writing documentation and software routines for building these models, making calculations and verifying predictability, and debugging the related computer code she was writing. Her moods shifted in line with the progress she made – varying from confident, engaged and satisfied when her model gave valuable results, to anxious and frustrated when the model didn’t work or her code needed debugging. In addition to her PhD work, she had a part-time Research Assistant job, two national council-funded projects, and did undergraduate teaching. She found writing papers “the most difficult part of research, as I am not a native-English [speaker]” and seemed especially encouraged by any validation of her work received through her supervisor and others. Her husband, who worked in a similar field, was a source of constant emotional and intellectual support, her most important relationship: “he was extremely important at the beginning when I decided to start my PhD, and [now] … because … when we have these chats about work, I run to the computer and try something that he inspires me to do.” She also received support from other doctoral students at work: “I often have meetings, even coffee breaks, with them, and that is a really interesting moment where we’re talking about experiments … what we are going to do, and grab some ideas [off each other]”. Finally, Kadyna’s supervisor was central in maintaining her motivation: “Every time I [feel] stressed and anxious because I’m not getting the result I want … he always calms me down and says, ‘No worries – everything is going to be okay’”.
	These cameos thus provide a snapshot view of the doctoral life of some of our participants: who they were, what work practices they were engaged in, and what the form and nature of support available (or not available) to them was. We now present a thematic analysis of the data by addressing each of the four questions raised above, in turn. 
	The three cameos above demonstrate that engaging in doctoral work and more specifically in research-related practices was not only an intellectual journey but also an emotional series of ups and downs. Kadyna, for instance, reported successively over the 18 months being “inspired, satisfied, struggling, anxious, frustrated and enthusiastic” (when dealing with coding problems). Catherine was “struggling, stressed, more confident, unhappy, positive” and then “stressed” again as she was alternately not successful and then successful with her experiments. Occasionally, negative emotion was unrelenting; for instance, 13196 was almost constantly reporting negative emotions in relation to the university completion deadline: “isolated, stressed, hate my life, physically ill”. He only felt somewhat relieved when he did not receive deadline reminders. RP was relatively unusual in nearly always reporting positive feelings in relation to his research progress each week: “wonderful, excited, inspired, and highly energetic.”   
	Notably, negative emotions sometimes resulted from balancing research interests with the expectation of completing in three years. Similar to 13196 and Tom, Apollo described this ongoing insecurity:  
	The area of research … it’s not the most promising area … and when I started … I wanted to do … the thing which appeals to me the most, not the one which seems to provide me [a secure] future. So … I do not know for sure if I can finish in three years and eh … the insecurity about funding for a possible and very probable, fourth year is … the cause for this insecurity.
	Writing was also often experienced negatively (e.g., Fred, who was otherwise nearly always positive, was consistently frustrated at his inability to write effectively). Travel too was a disruption (e.g., Apollo working at night and drinking coffee for the caffeine to keep him going as he dealt with jetlag). A number who noted the negative impact of research-related work offset this impact through social contact and other kinds of engagement, e.g., sports. Sophie (a male) exercised and played sports regularly (football, karting) to avoid getting a backache from sitting in front of his computer every day. Rumi attended tango and meditation each week to stay physically fit and increase her concentration at work. 
	These experiences resonate with Neumann’s (2006) study of experienced researchers and Hopwood and Paulson’s (2012) study of doctoral students. Neumann characterized experienced researchers’ emotional experiences as extremely varied. While they sought and had occasional peak positive experiences of deep involvement, joy and a sense of accomplishment in conducting research, they also experienced long periods of “mucking about” which they described as disastrous, frustrating, upsetting, and painful. Hopwood and Paulson examined the toll that fatigue and stress took on doctoral students. We concur with the conclusions of both these studies: the intertwining of emotions with intellectual thought is often overlooked, yet is essential to undertaking research-related activities. More careful attention to this aspect of becoming a researcher could enhance the development of resilience (McAlpine & Amundsen, 2011) necessary in a culture sometimes characterized as one of rejection. 
	Regardless of where they were in their doctoral progress, the majority regularly worked in a number of different places: Apollo in his home, office and at conferences; Tom in his office, lab, home, and other research unit; Tulip in the British Library and her office. Still, a few worked relatively consistently in only one place: Catherine in the lab, 13196 at home. 
	Individuals also changed where they worked over time. These shifts could be related to their research activities as they advanced their projects. Apollo, 1st year, for instance, noted doing more reading earlier in the period than later. And, near the end of the degree, nearly all participants reported increasing amounts of time spent on writing their theses. Still, such changes in work place were not necessarily related to their research, but rather to how their research was situated within the rest of their lives, e.g., Tom working more in the office this year than last since he no longer had teaching duties; Kadyna spending more time at home at one point due to recent surgery. 
	Strikingly, in examining references to institutional spaces, there was more work reported in offices than labs; in fact, only Tom and Catherine made reference to lab use. (Of the 12 participants in this study, 10 reported having laboratories as work spaces but not using them; this included four who mentioned a computer lab. In other words, reference to a lab need not imply a wet lab or one with specialized equipment). Labs, of course, provide material resources that cannot be found elsewhere. And the maintenance of these material resources was seen as critical, e.g., Catherine struggled because reagents were faulty and batches of organisms did not arrive on time. In general, the material resources provided by offices were not as critical as those in labs. If offices created particular material spaces it was largely in terms of increased computing power or easier access to large data sets – though a major value was also being close to the supervisor. Interestingly, there was no reference to spending time in libraries, institutional spaces which at one time were central to much research work; the absence of reference to this is probably due to new technologies which have converted physical access into virtual ones.
	Moreover, it was clear that non-institutional spaces were as frequently referred to as institutional ones. Non-institutional workplaces included conferences, hotel lobbies, the bed, home, and other research centres. The reports of working at home resonate with Kuntz’s (2012) finding that the home is increasingly a site of academic work. Further, the results confirm the assertion that the prevailing view of science practices as lab-based may need reframing (Bowen & Roth, 2007; Cumming, 2009). More generally, the results raise questions about the nature of doctoral learning, which assumes that science doctoral students engage in research-related activities in common institutional spaces.
	While question two addressed only the physical locations in which the students worked, this question takes up a more complex issue: the ways in which students were agentive in choosing which places to work in order to best meet their needs in undertaking different research-related activities. A defining feature of their choice of workplace was the material and social resources on offer and their individually varied responses to these. So we begin by demonstrating the variation in their decisions related to the resources attached to particular workplaces and activities, before exploring their specific use of institutional and non-institutional spaces.
	Individuals described physical spaces as affording different material and social resources, and chose their workplaces based on what best suited the research-related activities they wanted to engage in. What they were doing, or learning to do, therefore influenced, as well as was influenced by, the space they chose to work in on a day-to-day basis. For instance, Tulip in zoology went to her office two days a week for supervisory and postdoc meetings, but otherwise worked in the British Library (and sometimes her home) doing computational work and writing. She noted in particular how the British Library imposed material and social constraints that ‘forced’ her to stay focused and not become distracted by talking, eating or drinking. Others noted the need to be at home to write since this space was less social than the institutional spaces (e.g., when writing, Kadyna wanted quiet and Fred a place to pace up and down). 
	The need for focus was shared by others, though leading to different decisions: TDB preferred his computer and “comfortable desk” in his institutional office in order to be more focused than at home. Rumi, on the other hand, preferred to work at home because it gave her the flexibility to continue to work as long as she wanted. SA worked at home when she needed to do mundane, repetitive tasks for which the home environment was more comfortable and relaxed (she could listen to music while working) while Sophie worked equally at home in addition to his departmental office because of the ability to work remotely, using his laptop. RP preferred jumping into the shower when thinking about new ideas. 
	Despite choosing non-institutional spaces for some work, all the students worked in institutional workplaces which incorporated distinct material resources, thus, e.g., in the lab, specialized equipment; in the office, desks, chairs and computers. Further, these spaces were inherently social which carried both strengths and weaknesses. In some cases, the social environment was seen as enhancing learning substantially. Tom, as noted earlier, reported not just enjoying working with his lab mates and his supervisor, but also meeting members of the team socially. Others described social spaces that, while positive, were not productive in furthering their work, as the team did not fully understand the issues (note 13196 earlier). And, the inherently social aspect of the workplace could be experienced negatively due to the interactions and practices within that space. Tom reported that training a particular new student who required repetitive instructions and an unusually high degree of supervision was a “time sink”, taking time away from his own work. Catherine experienced negative feelings from spending much of her time in the lab without achieving much success. Recognizing the need for positive social interactions to sustain her motivation, she organized weekly informal coffee sessions to discuss both personal life and academic progress. Similarly, 13196, who also acknowledged being socially isolated, offset the isolation by, for instance, having weekly Skype meetings with his supervisors to follow up on his written reports, and also participating virtually in the journal club organized by his supervisors. 
	As well, the work students reported doing did not necessarily involve a team, though Sophie and Fred, like Tom, considered their teams and/or supervisors very supportive and important. Many others (e.g., Apollo, Fred, and RP) were engaged in solitary computational work which involved them modelling and testing simulations and debugging software routines. Several in teams noted that their work was not connected to that of others in a team (e.g., Apollo, Catherine and Fred). In fact, five of the 12 had chosen their own projects so had not taken on a part of their supervisors’ research program for their own research. This finding suggests that the prevailing view of science practices as revolving around a research team (Delamont and Atkinson, 2001) is not always pertinent.  
	Overall, we concluded that institutional social spaces could be: a) avoided to do work that required solitude; b) viewed negatively due to local practices and interactions; or c) viewed positively and sought out. This awareness of and preference for seeking different types of spaces in relation to different research-related activities provides evidence of the ways in which individuals were agentive in choosing the degree to which they wanted to engage in participatory work practices (Billett, 2001). Further, it suggests that characterizing research-related practices as connected to a specific discipline/field results in a failure to document the richly textured and varied learning experiences that individuals are actually engaged in (also noted by Leon-Beck & Dodick, 2012) – an issue we take up in more detail in question 4.  
	Individuals also often worked in non-institutional spaces, choosing these spaces in relation to what they wished to accomplish. Further, they reported drawing on colleagues beyond any team they were involved in, and beyond the university via conferences, the web, and list servs. Some of these participatory work spaces were created in non-institutional spaces that either did not occur regularly, e.g., Apollo at conferences talking about maths issues, or could be considered by some as tools rather than places, e.g., Sophie communicating online with others about research challenges and solutions. In this regard, Sophie was like the academics studied by Menzies and Newsome (2007) who reported that new technologies created material and social resources that influenced the ways in which individuals engaged in research-related activities. Still, the influences were not always positive (Menzies & Newsome, 2007): a) 13196 fearing opening his email in case there was another note about the impending deadline; b) Tom needing to embargo his use of the internet since it was a procrastination strategy; and c) Rumi worrying about emails that “take too much time … I am often distracted”. 
	These virtual material and social resources, often supported by the institution, can open up new opportunities, but at the same time can lead to less need or desire to draw on institutional spaces, and less face-to-face interaction with local colleagues. Overall, the sense was that physical proximity was less influential in the learning process than previously reported in the literature (e.g., Deem & Brehony, 2000; Walsh, 2010), at least for some students. In other words, individuals were agentive in: a) choosing particular sites to do particular kinds of research-related practices; b) avoiding some institutional spaces because they are not socially conducive; and c) using extended and virtual social networks to manage challenges and develop participatory research practices. 
	In our view, the fact that everyone drew on the material resources offered by computers (and through them a vast set of social resources) suggests reasons why institutional spaces were not consistently used. Many research-related practices no longer require institutional locations since new technologies make it easy to have a virtual set of resources including access to extended academic relationships (Kuntz, 2012). Further, new technologies are expanding the range of research-related practices, e.g., modelling capacities exist that did not earlier. In other words, like those in non-academic organizations (Engstrom, 2004), to an increasing degree, work practices are moving beyond organizational and geographical boundaries. Nevertheless, institutional workplaces still played a role: a) some practices required special tools only available in the institution, e.g., lab equipment, super-computers; and b) face-to-face access to some institutional affordances, e.g., supervisor, research team, invited institutional work. 
	On the whole, we concluded that those in computing sciences, theoretical physics, engineering, inorganic chemistry, materials and zoology, engaged in forms of computation, often involving statistical modelling. They were engaged to a considerable extent in what Duffin and Simpson (2005) in their study of mathematics doctoral students, characterized as independent (and isolating) computational work, with the goal to learn to guess in a disciplined way – referred to by experienced mathematicians as ‘disciplined guessing’ (Geraniou, 2010). 
	At the same time, we do not want to create the impression that computational work constituted all their research-related practices. In fact, our insight was that computational work was only one aspect of their research practices; for instance, TDB used specialized equipment, transition electron microscopy, to see how defects form in a particular material, as well as for ‘editing’ the resulting images (removing noise), before analysing the resulting data computationally, looking for trends to theorize models. And, as SA noted:  
	When I was younger, I always thought I’d be much more the kind of person who would be out in the field collecting samples, but it really actually doesn’t appeal to me in retrospect. I actually prefer sitting at the computer and coming up with real analyses and seeing graphs and actually identifying the bigger picture’s patterns.  
	It was evident that the fields individuals were in did not designate their practices. For instance, Catherine and Tulip, both 2nd year and in zoology, engaged in different activities – Catherine testing organisms and Tulip doing statistical modelling. Further, an individual’s research practices could be quite varied; so, Tom, 2nd year biology, reported doing computational and ‘wet’ lab work as well as writing. 
	The results highlighted the variability in research-related activities within the same discipline/field; they were neither uniform nor consistent. This suggests that we need to be cautious about characterizing the relationship between discipline/field and research-related practices in monolithic ways, as has often been the case (e.g., Delamont & Atkinson, 2001; Hakala, 2009). Leon-Beck and Dodick (2012) are noteworthy in this regard, describing, for instance, three types of ecological experiments: the lab where one can control independent variables but the results are unrealistic; the field which is more realistic but more difficult to control variables; and the natural where there is the most ‘realism’ but no control. We agree with Leon-Beck and Dodick (2012) that methodological differences among different branches of the same science make it impossible to superimpose general learning models. 
	Conclusion: Institutional and other Sites of Learning – Re-Conceptualizing Workplace Learning
	We return now to our starting point. Earlier studies in the sciences (Bowen & Roth, 2007; Cumming, 2009) directed us to look more closely at the day-to-day nature of the research-related practices of science doctoral students. Doctoral students have often been described as apprentices (Enders, 2005): individuals learning research-related practices through observation, experience and interaction in institutionally constituted workplaces such as offices, labs and libraries (Middleton, 2010). Still, there is emerging evidence that suggests this may not consistently be the case (Pearson et al., 2011). We were also interested in how students enacted their agency given the expectation that doctoral experience supports the development of independence as a researcher (Gardner, 2008; Pilbeam & Denyer, 2009). 
	The results of the study, using multiple data collection points rather than the more common approach of a one-time interview or survey, clearly demonstrated student agency, as individuals often chose where they worked in relation to what they wanted to accomplish – with one individual’s rationales sometimes contrary to another’s. In this manner, they were able to adjust, on a day-to-day basis, the material and social resources on offer in ways that met their own learning needs – though not always completely successfully (McAlpine et al., 2013). 
	In making these choices, we found them selecting both institutional and non-institutional spaces. They often chose institutional spaces for the social resources on offer related to particular research-related practices – especially when they found these supportive. In choosing to work away from institutional workplaces (though not all had this as a choice), students were often seeking solitude to accomplish a particular activity. However, solitude was not always the goal in working away from the institution; they sometimes sought out and engaged in virtual social resources during these times.  
	In other words, there was plentiful evidence that students were not infrequently learning largely in physical isolation from most institutional social and material resources; that is, while engaging in conscious thought in relation to socially derived activities (Billett, 2001), they were doing so virtually. Thus, the findings suggest a need to broaden our view of doctoral workplace learning to include non-institutional sites of learning, and material and social resources that are available virtually. (We acknowledge that there are programs that intentionally seek out partnerships or internships for doctoral students outside the academy, but these are institutional pedagogies, not the individual choices we are referring to here.) 
	While access to virtual resources expands the range of learning opportunities, absence from the physical workplace shuts out unpredictable and occasional observations, or spontaneous but sometimes powerful interactions that have traditionally been conceived as part of the doctoral learning environment. This raises interesting questions about how engagement in socially derived activities that are physically distant may significantly impact on what is learned and not learned. For instance, we wonder in what ways absences from the institutional workplace may lead to gaps in learning given the reduced opportunity to participate in research-related practices that are occasional in nature, e.g., on-the-spot ethical decisions-making (de Vries, Anderson, & Martinson, 2006). Still, we acknowledge that being in the institution does not guarantee such opportunities either (Holley, 2009). 
	We conclude that we can no longer assume that ‘workplace learning’ is situated in institutional spaces – new technologies are disrupting earlier forms of learning as they create new (Currie & Eveline, 2011). This expansion of learning beyond traditional institutional workplaces calls us to re-think how to better represent doctoral ‘learning-to-work’ as co-constituted by both institutional and non-institutional sites of learning with the agency expected of emerging researchers evident in their choices as to where and how to work. 
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	Appendix: Overview of 12 doctoral students
	Research project
	Part of a lab group?
	Personal/ UK or International/E1stL or EOL
	Field/Year PhD/Source of project/Principal workplaces//
	Individual/gender/age/ /# participant documents 
	Own work 
	Own
	No
	Family/Interntl/ E1stL
	Comp.Sci., computing security/5thyr/Self/Home office, basement, and hotel lobbies//Certification and accreditation of cross domain systems, programming and accreditation, field work interviewing people in different organizations, grounded theory, reading (on-line and paper), writing, editing, drawing figures in Inkscape, coding, email, filling out paperwork
	13196/M/47/15
	Own
	Yes*
	Girlfriend and parents/Interntl/ E1stL
	Theor.Physics, string theory/1styr/Self/home, office, conferences (discussing maths issues)//Connecting string theoretical models (enigmatic) to high-energy particle physics - studying its symmetries, maths formulations, concepts and calculations to create and test theoretical models; pen and paper a nice change 
	Apollo/M/24/12
	Supervisor’s
	Yes*
	Partner and family/UK/ E1stL
	Zoology/2ndyr/Supervisor/Lab//Applied evolutionary biology, controlling spread of disease, immune effects of bacterium on mosquitoes, feeding mosquitoes, harvesting and injecting eggs, completing RNA extractions, re-running experiments where they went wrong, muddling with a lot of techniques, ½ day protocols, waiting for replacement batches of mosquitoes
	Catherine/F/23/10
	Own
	Yes*
	Partner and parents/UK/E1stL
	Comp.Sci., business applications of Artificial Intelligence/1styr/Self/Office (proximity to supervisor, students, library), home (pacing, thinking, conference calls, quieter), college (teaching commitments)//Applying logical reasoning techniques (artificial intelligence), using computers in business decision making through OWL (web ontology language), writing progress report, proof derivation, developing new knowledge representation techniques and proving their correctness.
	Fred/M/45/11
	Appendix (continued)
	Research project
	Part of a lab group?
	Personal/ UK or International/E1stL or EOL
	Field/Year PhD/Principal workplaces/Own work 
	Individuals/gender/age/ /# participant documents
	Supervisor’s
	Yes
	Family/ Interntl/EOL
	Eng./2ndyr/Supervisor/Office (students and research group meetings) and home (writing as office is noisy)//civil and environmental, hydrological modelling to predict water movement, testing and amending hydrological model, writing documentation and software routines, making calculations, debugging computer program 
	Kadyna/F/34/12
	Supervisor’s
	Yes
	Partner, parents & sister/Interntl/EOL
	Comp.Sci./1styr/Supervisor/Office, home (flexibility of time) and lab//Concurrency theory and distributed communication, language design, extension of the sessions type theory, reading research papers, writing collaborative paper, developing benchmarks, coding, writing algorithms, discussions with industry partner, company internship. 
	Rumi/M/25/12
	Own
	Yes*
	Family & close friends/Interntl/EOL
	Eng., Robotics/4thyr/Self/Office, lab, conferences, coffee conversations and the shower (for new ideas) //Mobile robotics, software, assistive devices, machine learning, computer vision, running experiments, data collection, reading papers, meeting with industry partner, writing collaborative paper. 
	RP/M/26/9
	Supervisor’s
	Yes
	Partner, pets and family/UK/ E1stL
	Biology; Ecology/3rdyr/Supervisor/Office (computer codes, statistical analysis, proximity to supervisor) and home (repetitive, mundane tasks, more comfortable, music)//Computational Biology; modelling road networks in South America, epidemiological approach, biodiversity, programming model – writing codes; generating GIS data layers, analysing data (PCA, correlation, DCA using R) and graphing, writing thesis chapters, drawing figures.
	SA/F/25/11
	Supervisor’s
	Yes
	Girlfriend, family & friends/Interntl/EOL
	Chem., Inorganic/1styr/Supervisor/Office (computer lab, productive environment) and home (can work remotely as well, thus more progress made)//Computational Chemistry, nanoelectronics, extended metal atom chains as alternatives to silicon based microchips, computational calculations, analysis, record-keeping, reading literature, working with Linux, charting results.
	Sophie/M/25/11
	Appendix (continued)
	Research project
	Part of a lab group?
	Personal/ UK or International/E1stL or EOL
	Field/Year PhD/Principal workplaces/Own work 
	Individuals/gender/age/ /# participant documents
	Supervisor’s
	Yes
	Family and friends/UK/ E1stL
	Materials/3rdyr/Supervisor/Office (computer to analyse, write; focus better than home//
	TDB/M/25/12
	Applied aspects of physics, synthesis and characterization of graphene, a novel non-material, transition electron microscopy to see how defects form, analysing TEM data, processing microscopy images (removing noise), looking for trends to theorize models 
	Own
	Yes
	Girlfriend and lab mates/Interntl/ E1stL
	Zoo., Invertebrate evolutionary development biology /2ndyr/Self/Office, lab, home, other lab//
	Tom/M/25/15
	using development as a tool to understand evolution, manipulating embryos, molecular cloning, antibody staining, fixing animals, reading, writing a draft article, assembling sequence data, made phylogenetic trees, data ‘wrangling’ in Excel, doing molecular cloning, and antibody staining
	Supervisor’s
	Yes
	Boyfriend, family & postdoc/UK/E1stL
	Zoo., Epidemiology/3rdyr/Supervisor//Office, home (moved cities, higher capability to get things done at home), British library and bus (while traveling between cities)//Infectious diseases, dynamics of disease transmission, sociological influences on tick infection, ecology of tick infections, statistical modelling, creating datasets, data extraction, results verification.
	Tulip/F/25/8
	*These students were part of lab groups/teams but reported as working primarily independently, with some to substantial interaction with the supervisor only.
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	Abstract
	Doctoral students have often been described as apprentices engaged in workplace learning. Further, assumptions are frequently made in the literature about the common nature of such learning experiences, e.g., in the sciences, research-related practices are learned in a lab within the supervisor’s program and team. A few recent studies of the science doctoral experience have challenged this view arguing such assumptions may overlook considerable variation. This longitudinal study, using frequently completed activity logs and an interview, reports on the research-related practices of twelve UK science doctoral students. The analysis, particularly of the logs, challenged some of the literature-based assumptions: students often chose to work in institutional offices, non-institutional sites and their homes rather than in labs; they did not necessarily engage regularly with a research team, nor were they necessarily engaged in a project directly linked to their supervisors’. That students chose not to work in traditionally assumed places suggests the importance of attending to: a) student agency, b) how research-related practices may be changing, and c) how sites of doctoral learning might need to be reconceived. As well, the findings suggest the value of non-traditional data collection methods in capturing variation in experience. 
	Keywords: Science doctoral experience, research-related practices, workplace learning, PhD workplaces
	Context: Learning Science
	In the literature, doctoral students have often been described as apprentices (Enders, 2005) learning research-related practices through observation, experience and interaction (aside from any required course work) in institutionally constituted workplaces. In this paper, research-related practices are conceptualized as the activities and interactions that support the conduct of doctoral research from initial thinking through to dissemination. These practices have been characterized in various ways (Pole, 2000; Morrison, Rudd, & Nerad, 2011; Timmerman, Feldon, Maher, Strickland, & Gilmour, 2013), but include reading, interaction with others to advance projects, feedback on work, thinking, in some cases collecting and maintaining samples of different kinds, analyzing, ethical decision-making – with the understanding that being a productive researcher and scholar requires different skills in different disciplines (Golde, 2005). 
	In this literature, assumptions are also frequently made about the common nature of such learning experiences, and how absence from these research cultures can circumscribe student learning (Deem & Brehony, 2000). In the sciences in particular, the research team is characterized as a mutually supportive environment which meets daily so there may be more distributed problem-solving to deal with challenges; students spend the day at the bench to produce consistent useable results; the student’s project is part of the supervisor’s research program; the result of this workplace learning is stability and intellectual and pedagogic continuity (Delamont & Atkinson, 2001; Hakala, 2009). Such descriptions reinforce assumptions about the common nature of doctoral research-related practices in the sciences, and their predominance in the literature speaks to their being of some value. However, Bowen and Roth (2007) and Cumming (2009) argue the need to capture more nuanced representations of science research-related practices (also see Gardner & Gopaul, 2012). This suggests the value of looking at the day-to-day experiences of science doctoral students as they learn to do research, and provides the context for the present study.  
	Goal
	This qualitative study reports an analysis of the research-related practices described by 12 science doctoral students in the UK. It examines their weekly patterns of work as well as their retrospective accounts of these over a period of 18 months as they learned, through their research-related practices, how to become independent researchers (Golde, 2005). The questions asked are:
	1. What were students’ overall experiences of learning to conduct doctoral research?
	2. Where were they learning; specifically, in which places did they advance their research-related practices? 
	3. In what ways, if any, did the students demonstrate agency in choosing where to engage in and learn particular practices? And what practices were they engaging in?
	4. What was the relationship, if any, between their research-related practices and their discipline/field? 
	Conceptualizing Doctoral Work: Learning and Agency
	Learning
	Agency within Identity

	The starting point for this study is that doctoral-academic work can be conceptualized as a form of workplace learning, which it has been argued can shift the focus from the supervisor to other forms of pedagogic interaction (Malfroy, 2005). From this perspective, aside from coursework, doctoral-academic learning occurs through observation, experience, trial and error, and interaction with others, since we argue that “there is no separation between engaging in conscious thought – such as when participating in socially derived activities and interactions – and learning” (Billett, 2002, p.457). Generally, doctoral learning is characterized as taking place in institutional workplaces such as offices, labs and libraries (Middleton, 2010). If one accepts that “the socially shaped physical world … exercises pedagogic properties projected through the physical environment and artefacts that students encounter” (Billett, 2009, p.40), then the institutional workplace – both its affordances (e.g., specialized equipment, supervisor) and constraints (e.g., meeting requirements for completion, dealing with inadequate equipment) – creates in unintended ways a tacit learning environment with learning outcomes less predictable and more variable than when learning is formally structured, e.g., in a course. Further, workplaces differ substantially in how they support learning (Billett, 2001). In fact, our own work has demonstrated the power of the institution in providing affordances and constraints for early career researchers. We have noted variations both across micro- and macro-level institutional units (McAlpine, Amundsen, & Turner, 2013) as well as in how the same affordances and constraints were interpreted differently by individuals (McAlpine & Lucas, 2011).
	Of course, the assumption is that these institutional spaces for work are, in fact, where individuals conduct and learn to do research. Still, there is emerging evidence that suggests this may not consistently be the case. For instance, Pearson, Cumming, Evans, Macauley, and Ryland  (2011) in an Australian survey of doctoral students reported that in the particular week surveyed only 42% had undertaken the majority of their doctoral activities on campus, with 33% working mostly at home and the remainder off-campus in other locations (with some variation by field). Thus, we argue that examining the spaces that students inhabit should provide insight into the ways they learn research-related practices. 
	We, like others studying science doctoral students (e.g., Holley, 2009; Felt, Fochler, & Müller, 2012), are interested in how individuals constitute their scientific identities as they engage in doctoral-academic work. Our view of identity, ‘identity-trajectory’ (McAlpine et al., 2013), attends to individual histories; that is, how individuals represent the continuity of stable personhood over time and concurrently, a sense of ongoing change (Elliott, 2005). We are particularly interested in individual agency: how individuals undertake to advance their intentions and hopes in their work practices and their broader lives – whether or not successful. This interest in agency aligns well with the expectation of doctoral experience supporting the development of independence as a researcher (Gardner, 2008; Pilbeam & Denyer, 2009).
	Still, a focus on agency needs to recognize external influence since, for a realistic view of the relationship between agency and structure, individual intention needs to be investigated while not disregarding the structures that can support and constrain such agency (McAlpine & Amundsen, 2009). Thus, while the work environment informally and in unintended ways creates a tacit learning environment, the degree to which an individual engages with this environment – that is, takes advantage of the affordances and manages the constraints – will influence the nature and quality of the learning. Further, we imagine individuals may make decisions not to engage in the institutional workplaces given a certain set of constraints or access to other more conducive workplaces. 
	Billett (2001), in a study of three different non-academic workplaces, reported that individuals acted independently in ways inconsistent with work norms and practices – leading to the conclusion that participation is not passive or unquestioning. By exercising ongoing agency despite constraints, individuals have some ability to decide which aspects of the practices they encounter they will choose to engage in. The result is they can make or take for their own from what is encountered (Billett, 2006) given personal and work intentions. Still, while individuals have some ability to decide which aspects of the workplace practices they will engage in, and what their other options are, such agency does not imply that individuals are always successful in their attempts to achieve their intentions. 
	Methodology
	Participants
	Data Collection and Analysis

	This study is drawn from a longitudinal research program beginning in 2006 examining the experiences of doctoral students, post-PhD researchers and new lecturers in Canada and the UK (McAlpine & Amundsen, 2011). While initially data were collected from social scientists, in 2010 we began studying natural scientists, the intention being, among others, to fill the gap in knowledge of their experiences. The research program draws on a qualitative narrative tradition which is used widely in the social sciences (Elliott, 2005). The underlying premise is that narratives represent constructions of identity (Sfard & Prusak, 2005; Riessman, 2008). We collect narratives of experience and through successive readings of these narratives seek the essence, the meaning, of each individual’s accounts (Elliott, 2005). This involves preserving and exemplifying connections between events, the influence of the passage of time in carrying the action forward, and showing the goals and intentions of individuals (Coulter & Smith, 2009). Narrative research usually focuses on one individual, sometimes two or three, but like Thomson and Holland (2003) we have found looking across numbers of individuals useful since such analyses expand our understanding of the variation both within and across individuals. Lastly, much of the qualitative research addressing academic experience draws on a single interview which captures retrospective accounts and/or experience at the time of the interview. In contrast, longitudinal studies of academic experience like ours, which are relatively rare, make it possible to document concurrently consistencies as well as changes in experience and intention (Eby, Butts, & Lockwood, 2003). 
	The 12 science doctoral students were from two different UK research universities; five females and seven males, representing computing, engineering and the biosciences. While we focused on all the disciplines under the broad umbrella of the STEM (Science, Technology, Engineering, Mathematics) sciences when sending out our call for recruitment, the subject fields in the final sample (indicated above) comprise those that participated in our study.
	We collected multiple narratives of experience over time, beginning with an initial biographic questionnaire (that captured information such as age, field, role, prior work experience, possible future careers). This questionnaire, along with all other tools for data collection (except the interview which was face-to-face), was drafted in Microsoft word and sent out as an electronic file attachment via email, and comprised a mix of open- and close-ended questions. Bearing in mind the prevailing view that science students would be part of a team, individuals were asked, among other things, to describe the composition of their research team, if they belonged to one. The biographic questionnaire was followed by activity logs about a particular week. These logs were completed 5-6 times over a year (depending on the average response time of each participant) and captured their primary work spaces in that week; the experiences, activities, relationships, interactions and challenges of the particular week, as well as their overall mood over the course of the week. Next, a pre-interview questionnaire provided a retrospective view of the year that had passed since they began completing logs. Last, an interview elicited more detail about the earlier narratives (all data were read prior to the interview) as well as explored new areas, before the annual data collection cycle began again. This analysis draws on one complete year and the following half-year given our desire to collect enough logs from each individual to capture consistency as well as variation in patterns of work and learning.  
	We followed a thematic analysis common in narrative research, “keeping a story intact by theorizing from the case rather than from component themes across cases” (Riessman, 2008, p.53). This is different from thematic analyses common in other research traditions where findings are presented and organized first by theme rather than by individual (for examples, see Miles & Huberman, 1994). In this study, we were looking for patterns related to research-related practices and the spaces in which they were conducted. We drew on the various documents described above, ranging from 9-15 documents per individual, including one interview transcript (average number of documents: 12). 
	We initially read and coded all narratives for two individuals and compared coding decisions; any discrepancies were dealt with. We then continued coding, checking portions of each other’s coding periodically, again reconciling any pertinent issues and recoding as necessary. The procedure for coding was as follows. Each coder read through all the narratives for an individual in chronological order in order to code while still maintaining a biographic awareness. Then, for each narrative, any text relevant to the experience of work was identified: a) physical spaces (both institutional and non-institutional) where individuals reported working; b) the nature of the research-related activity; c) their explanation for why these sites were chosen; and d) the material and social resources and constraints in each site and how the individual managed them. These different aspects of their learning experiences would often co-occur in an individual’s narrative as in this account from Catherine’s log 4 (note that all the names as used in this paper are pseudonyms chosen by participants). Catherine was one of the two participants who reported working mostly in the lab, and she consistently reported difficulties which slowed her progress despite her best efforts: 
	The current DNA extraction protocols [research-related practice] used by my lab [physical space] do not give clean enough DNA [constraint] to perform a technique I need for one of my experiments [her doctoral research]. Also, as there are more people in my lab than previously the equipment is often not free [constraint] which has caused several delays recently. Tried multiple different procedures over about 3 days which was a significant investment of time [agency] but thus far have not found any significant improvement in quality, so will have to try again next week. To use some pieces of equipment I ended up staying very late in the evening [agency]. 
	We excluded the following when coding:
	 spaces related to other academic work, e.g., teaching and supervision, since the focus of the analysis was research-related activities;
	 social and personal activities for which no explicit statement of impact on research activities was made; and
	 past and future spaces and activities since the focus was their learning during the data collection period.
	Once all data for an individual had been analyzed, the identified text selections were brought together to generate a researcher perspective on the cumulative experience. A final step was a cross-individual comparison to move beyond the particulars of any one individual towards an understanding of common patterns of workplace learning. This involved moving back and forth between each individual’s experiences to construct a cumulative representation of the learning related to research-related practices.
	Findings: Science Doctoral Student Research-Related Work Practices
	Who They Were
	Question 1: What were Students’ Overall Experiences of Learning to Conduct Research within their Doctoral Work?
	Question 2: Where were Students Learning; specifically, in which Places did they Advance their Research-Related Practices?
	Question 3: In what ways, if any, did the Students Demonstrate Agency in Choosing where to Engage in and Learn Particular Practices? And what Practices were they Engaging in?
	Agency, resources, and research-related activities
	Institutional spaces and social resources
	Non-institutional spaces, material and social resources – real and virtual

	Question 4: What was the Relationship, if any, between Students’ Research-Related Practices and their Discipline/Field?

	We begin by overviewing the participants briefly, and provide three cameos to demonstrate individual variation. Then, we address each of the research questions interweaving discussion with results.  
	Despite the common assumption that science doctoral students tend to be younger and go directly from undergraduate/master’s to PhD (Pearson et al., 2011), in fact, eight of the 12 had prior work experience of varying degrees (see the Appendix for brief introductions to each participant). Thus, they ranged in age when starting the degree from 22 to 45, with most under 30. This distribution, varying from early to mid-adulthood, is relatively similar to the overall age range of science students enrolled in the two universities (primarily 20-40 years; with very few over 40), as were other demographic characteristics: a) of the five females, three were in the biosciences, the two others in engineering and computing; and b) seven were international students – four with English as another language. Of the 12, nine had funding (and later, an additional participant moved from self- to partial-funding). In looking beyond their doctoral work, 11 noted family and eight a partner as significant, and at least seven engaged in a range of physical and/or creative activities. When they began participating (September, 2011), four were in their 1st year, three each in their 2nd and 3rd years, with the remaining two in the 4th and 5th years. 
	The three cameos below provide a sense of the individual variation in experience. Tom experienced some ups and downs but generally had a positive experience of doing and learning to do research-related activities over the 18 months.  
	Tom, 2nd year, worked principally in his office (high-performance computational biology), lab (molecular biology where the equipment was) and home (writing where he wouldn’t be disrupted). He also worked at another university for several weeks during this period after receiving a bursary to conduct additional lab experiments relating to his research there. His mood, over 18 months of participation in our study, varied from feeling cheerful, “just getting along” to “slightly stressed” (e.g., at not ‘fixing’ the animals, i.e. preparing samples for lab experiments). He reported procrastinating sometimes and had to set goals to complete important tasks. He noted he should be reading all the time, though didn’t always manage this, and also worked on drafting articles, noting his belief that publications were representative of how productive he was as a scientist. He also passed his upgrade (waiting for the viva was stressful), assembled sequence data, made phylogenetic trees, and did data ‘wrangling’ in Excel (all of these are tasks within evolutionary developmental biology). He noted too many tasks and not enough time. He also trained master’s and undergraduate students in molecular biology laboratory techniques e.g. embryo manipulation, molecular cloning and antibody staining. Tom had come with his own project idea so did not take on one provided by his supervisor. Still, two of the six in his research team worked in similar areas, and “I do quite a bit of my socialising within the lab group … so teaching, research project, and lab experimental work are all sort of hand in hand and they’re definitely taking up the most of my time.” He also enjoyed a positive relationship with his supervisor and had won additional funds. Still, he felt constrained by the 3-year time limit: “Getting everything done in 3 years, especially when working with animals that spawn for only a few months a year, is pretty intense.” Throughout, “my work has a major bearing on my emotions.” Fortunately, his girlfriend and his sports activities helped him in this regard. At the end of the 18 months, Tom was preparing to submit his thesis and contemplating taking up a job offer from one of his collaborator laboratories in the Far East.
	In contrast, 13196 had a more constant experience of pressure and isolation. 
	13196, 5th year computing sciences, consistently reported working at home; in fact, on another continent. For 13196, data computation and analysis had been running hand-in-hand with thesis writing primarily due to part-time work commitments, family commitments and substantial delays in achieving results that would be considered significant. He was doing fieldwork and writing his thesis when he began his participation in our study, and was determined to finish, moreover, had quit his part-time job to ensure this was the case. He consistently felt isolated while still having email and Skype conversations with his supervisors, noting “it’s positive if you can use the isolation to concentrate on a problem and really work on it, but … it can be a negative because of feelings of loneliness … and [the] opportunity to … procrastinate … that, if your supervisor were watching you, … wouldn’t be allowed to happen.” He missed department life and had to deal with problems related to his extensions, e.g., expiration of university card, which caused loss of access to email and computer systems, library, and remote access to research databases. He also found his family and domestic responsibilities disruptive and distracting. Further, coming with his own project, the other students did not share his interests. So while “they’ve been encouraging me … sending me new information that might be relevant to my thesis … they can’t help me at all. So, my relationship with the other doctoral students is … tenuous at best.” As well, over time, he felt increasingly pressured by his supervisors and the department to finish as he had received all the extensions he could: “I am terrified of looking at my email every morning.” Still, having seen his thesis change radically over the five years, he felt that “good science takes as long as it takes, and I am being forced by the calendar to submit before I am ready. I hate my life.” Near the end, he was “feeling physically ill; worrying that I have only one week left to submit my thesis.” Nevertheless, 13196 submitted and completed his degree.
	Lastly, Kadyna’s experience was largely but not always positive as a result of the constant support provided by her husband and supervisor. 
	Kadyna, 2nd year civil and environmental engineering, spent equal time working in her office and home (especially after recent surgery), and at other locations while travelling for conferences and meetings. She spent most of her time testing and amending hydrological models to predict water movement, writing documentation and software routines for building these models, making calculations and verifying predictability, and debugging the related computer code she was writing. Her moods shifted in line with the progress she made – varying from confident, engaged and satisfied when her model gave valuable results, to anxious and frustrated when the model didn’t work or her code needed debugging. In addition to her PhD work, she had a part-time Research Assistant job, two national council-funded projects, and did undergraduate teaching. She found writing papers “the most difficult part of research, as I am not a native-English [speaker]” and seemed especially encouraged by any validation of her work received through her supervisor and others. Her husband, who worked in a similar field, was a source of constant emotional and intellectual support, her most important relationship: “he was extremely important at the beginning when I decided to start my PhD, and [now] … because … when we have these chats about work, I run to the computer and try something that he inspires me to do.” She also received support from other doctoral students at work: “I often have meetings, even coffee breaks, with them, and that is a really interesting moment where we’re talking about experiments … what we are going to do, and grab some ideas [off each other]”. Finally, Kadyna’s supervisor was central in maintaining her motivation: “Every time I [feel] stressed and anxious because I’m not getting the result I want … he always calms me down and says, ‘No worries – everything is going to be okay’”.
	These cameos thus provide a snapshot view of the doctoral life of some of our participants: who they were, what work practices they were engaged in, and what the form and nature of support available (or not available) to them was. We now present a thematic analysis of the data by addressing each of the four questions raised above, in turn. 
	The three cameos above demonstrate that engaging in doctoral work and more specifically in research-related practices was not only an intellectual journey but also an emotional series of ups and downs. Kadyna, for instance, reported successively over the 18 months being “inspired, satisfied, struggling, anxious, frustrated and enthusiastic” (when dealing with coding problems). Catherine was “struggling, stressed, more confident, unhappy, positive” and then “stressed” again as she was alternately not successful and then successful with her experiments. Occasionally, negative emotion was unrelenting; for instance, 13196 was almost constantly reporting negative emotions in relation to the university completion deadline: “isolated, stressed, hate my life, physically ill”. He only felt somewhat relieved when he did not receive deadline reminders. RP was relatively unusual in nearly always reporting positive feelings in relation to his research progress each week: “wonderful, excited, inspired, and highly energetic.”   
	Notably, negative emotions sometimes resulted from balancing research interests with the expectation of completing in three years. Similar to 13196 and Tom, Apollo described this ongoing insecurity:  
	The area of research … it’s not the most promising area … and when I started … I wanted to do … the thing which appeals to me the most, not the one which seems to provide me [a secure] future. So … I do not know for sure if I can finish in three years and eh … the insecurity about funding for a possible and very probable, fourth year is … the cause for this insecurity.
	Writing was also often experienced negatively (e.g., Fred, who was otherwise nearly always positive, was consistently frustrated at his inability to write effectively). Travel too was a disruption (e.g., Apollo working at night and drinking coffee for the caffeine to keep him going as he dealt with jetlag). A number who noted the negative impact of research-related work offset this impact through social contact and other kinds of engagement, e.g., sports. Sophie (a male) exercised and played sports regularly (football, karting) to avoid getting a backache from sitting in front of his computer every day. Rumi attended tango and meditation each week to stay physically fit and increase her concentration at work. 
	These experiences resonate with Neumann’s (2006) study of experienced researchers and Hopwood and Paulson’s (2012) study of doctoral students. Neumann characterized experienced researchers’ emotional experiences as extremely varied. While they sought and had occasional peak positive experiences of deep involvement, joy and a sense of accomplishment in conducting research, they also experienced long periods of “mucking about” which they described as disastrous, frustrating, upsetting, and painful. Hopwood and Paulson examined the toll that fatigue and stress took on doctoral students. We concur with the conclusions of both these studies: the intertwining of emotions with intellectual thought is often overlooked, yet is essential to undertaking research-related activities. More careful attention to this aspect of becoming a researcher could enhance the development of resilience (McAlpine & Amundsen, 2011) necessary in a culture sometimes characterized as one of rejection. 
	Regardless of where they were in their doctoral progress, the majority regularly worked in a number of different places: Apollo in his home, office and at conferences; Tom in his office, lab, home, and other research unit; Tulip in the British Library and her office. Still, a few worked relatively consistently in only one place: Catherine in the lab, 13196 at home. 
	Individuals also changed where they worked over time. These shifts could be related to their research activities as they advanced their projects. Apollo, 1st year, for instance, noted doing more reading earlier in the period than later. And, near the end of the degree, nearly all participants reported increasing amounts of time spent on writing their theses. Still, such changes in work place were not necessarily related to their research, but rather to how their research was situated within the rest of their lives, e.g., Tom working more in the office this year than last since he no longer had teaching duties; Kadyna spending more time at home at one point due to recent surgery. 
	Strikingly, in examining references to institutional spaces, there was more work reported in offices than labs; in fact, only Tom and Catherine made reference to lab use. (Of the 12 participants in this study, 10 reported having laboratories as work spaces but not using them; this included four who mentioned a computer lab. In other words, reference to a lab need not imply a wet lab or one with specialized equipment). Labs, of course, provide material resources that cannot be found elsewhere. And the maintenance of these material resources was seen as critical, e.g., Catherine struggled because reagents were faulty and batches of organisms did not arrive on time. In general, the material resources provided by offices were not as critical as those in labs. If offices created particular material spaces it was largely in terms of increased computing power or easier access to large data sets – though a major value was also being close to the supervisor. Interestingly, there was no reference to spending time in libraries, institutional spaces which at one time were central to much research work; the absence of reference to this is probably due to new technologies which have converted physical access into virtual ones.
	Moreover, it was clear that non-institutional spaces were as frequently referred to as institutional ones. Non-institutional workplaces included conferences, hotel lobbies, the bed, home, and other research centres. The reports of working at home resonate with Kuntz’s (2012) finding that the home is increasingly a site of academic work. Further, the results confirm the assertion that the prevailing view of science practices as lab-based may need reframing (Bowen & Roth, 2007; Cumming, 2009). More generally, the results raise questions about the nature of doctoral learning, which assumes that science doctoral students engage in research-related activities in common institutional spaces.
	While question two addressed only the physical locations in which the students worked, this question takes up a more complex issue: the ways in which students were agentive in choosing which places to work in order to best meet their needs in undertaking different research-related activities. A defining feature of their choice of workplace was the material and social resources on offer and their individually varied responses to these. So we begin by demonstrating the variation in their decisions related to the resources attached to particular workplaces and activities, before exploring their specific use of institutional and non-institutional spaces.
	Individuals described physical spaces as affording different material and social resources, and chose their workplaces based on what best suited the research-related activities they wanted to engage in. What they were doing, or learning to do, therefore influenced, as well as was influenced by, the space they chose to work in on a day-to-day basis. For instance, Tulip in zoology went to her office two days a week for supervisory and postdoc meetings, but otherwise worked in the British Library (and sometimes her home) doing computational work and writing. She noted in particular how the British Library imposed material and social constraints that ‘forced’ her to stay focused and not become distracted by talking, eating or drinking. Others noted the need to be at home to write since this space was less social than the institutional spaces (e.g., when writing, Kadyna wanted quiet and Fred a place to pace up and down). 
	The need for focus was shared by others, though leading to different decisions: TDB preferred his computer and “comfortable desk” in his institutional office in order to be more focused than at home. Rumi, on the other hand, preferred to work at home because it gave her the flexibility to continue to work as long as she wanted. SA worked at home when she needed to do mundane, repetitive tasks for which the home environment was more comfortable and relaxed (she could listen to music while working) while Sophie worked equally at home in addition to his departmental office because of the ability to work remotely, using his laptop. RP preferred jumping into the shower when thinking about new ideas. 
	Despite choosing non-institutional spaces for some work, all the students worked in institutional workplaces which incorporated distinct material resources, thus, e.g., in the lab, specialized equipment; in the office, desks, chairs and computers. Further, these spaces were inherently social which carried both strengths and weaknesses. In some cases, the social environment was seen as enhancing learning substantially. Tom, as noted earlier, reported not just enjoying working with his lab mates and his supervisor, but also meeting members of the team socially. Others described social spaces that, while positive, were not productive in furthering their work, as the team did not fully understand the issues (note 13196 earlier). And, the inherently social aspect of the workplace could be experienced negatively due to the interactions and practices within that space. Tom reported that training a particular new student who required repetitive instructions and an unusually high degree of supervision was a “time sink”, taking time away from his own work. Catherine experienced negative feelings from spending much of her time in the lab without achieving much success. Recognizing the need for positive social interactions to sustain her motivation, she organized weekly informal coffee sessions to discuss both personal life and academic progress. Similarly, 13196, who also acknowledged being socially isolated, offset the isolation by, for instance, having weekly Skype meetings with his supervisors to follow up on his written reports, and also participating virtually in the journal club organized by his supervisors. 
	As well, the work students reported doing did not necessarily involve a team, though Sophie and Fred, like Tom, considered their teams and/or supervisors very supportive and important. Many others (e.g., Apollo, Fred, and RP) were engaged in solitary computational work which involved them modelling and testing simulations and debugging software routines. Several in teams noted that their work was not connected to that of others in a team (e.g., Apollo, Catherine and Fred). In fact, five of the 12 had chosen their own projects so had not taken on a part of their supervisors’ research program for their own research. This finding suggests that the prevailing view of science practices as revolving around a research team (Delamont and Atkinson, 2001) is not always pertinent.  
	Overall, we concluded that institutional social spaces could be: a) avoided to do work that required solitude; b) viewed negatively due to local practices and interactions; or c) viewed positively and sought out. This awareness of and preference for seeking different types of spaces in relation to different research-related activities provides evidence of the ways in which individuals were agentive in choosing the degree to which they wanted to engage in participatory work practices (Billett, 2001). Further, it suggests that characterizing research-related practices as connected to a specific discipline/field results in a failure to document the richly textured and varied learning experiences that individuals are actually engaged in (also noted by Leon-Beck & Dodick, 2012) – an issue we take up in more detail in question 4.  
	Individuals also often worked in non-institutional spaces, choosing these spaces in relation to what they wished to accomplish. Further, they reported drawing on colleagues beyond any team they were involved in, and beyond the university via conferences, the web, and list servs. Some of these participatory work spaces were created in non-institutional spaces that either did not occur regularly, e.g., Apollo at conferences talking about maths issues, or could be considered by some as tools rather than places, e.g., Sophie communicating online with others about research challenges and solutions. In this regard, Sophie was like the academics studied by Menzies and Newsome (2007) who reported that new technologies created material and social resources that influenced the ways in which individuals engaged in research-related activities. Still, the influences were not always positive (Menzies & Newsome, 2007): a) 13196 fearing opening his email in case there was another note about the impending deadline; b) Tom needing to embargo his use of the internet since it was a procrastination strategy; and c) Rumi worrying about emails that “take too much time … I am often distracted”. 
	These virtual material and social resources, often supported by the institution, can open up new opportunities, but at the same time can lead to less need or desire to draw on institutional spaces, and less face-to-face interaction with local colleagues. Overall, the sense was that physical proximity was less influential in the learning process than previously reported in the literature (e.g., Deem & Brehony, 2000; Walsh, 2010), at least for some students. In other words, individuals were agentive in: a) choosing particular sites to do particular kinds of research-related practices; b) avoiding some institutional spaces because they are not socially conducive; and c) using extended and virtual social networks to manage challenges and develop participatory research practices. 
	In our view, the fact that everyone drew on the material resources offered by computers (and through them a vast set of social resources) suggests reasons why institutional spaces were not consistently used. Many research-related practices no longer require institutional locations since new technologies make it easy to have a virtual set of resources including access to extended academic relationships (Kuntz, 2012). Further, new technologies are expanding the range of research-related practices, e.g., modelling capacities exist that did not earlier. In other words, like those in non-academic organizations (Engstrom, 2004), to an increasing degree, work practices are moving beyond organizational and geographical boundaries. Nevertheless, institutional workplaces still played a role: a) some practices required special tools only available in the institution, e.g., lab equipment, super-computers; and b) face-to-face access to some institutional affordances, e.g., supervisor, research team, invited institutional work. 
	On the whole, we concluded that those in computing sciences, theoretical physics, engineering, inorganic chemistry, materials and zoology, engaged in forms of computation, often involving statistical modelling. They were engaged to a considerable extent in what Duffin and Simpson (2005) in their study of mathematics doctoral students, characterized as independent (and isolating) computational work, with the goal to learn to guess in a disciplined way – referred to by experienced mathematicians as ‘disciplined guessing’ (Geraniou, 2010). 
	At the same time, we do not want to create the impression that computational work constituted all their research-related practices. In fact, our insight was that computational work was only one aspect of their research practices; for instance, TDB used specialized equipment, transition electron microscopy, to see how defects form in a particular material, as well as for ‘editing’ the resulting images (removing noise), before analysing the resulting data computationally, looking for trends to theorize models. And, as SA noted:  
	When I was younger, I always thought I’d be much more the kind of person who would be out in the field collecting samples, but it really actually doesn’t appeal to me in retrospect. I actually prefer sitting at the computer and coming up with real analyses and seeing graphs and actually identifying the bigger picture’s patterns.  
	It was evident that the fields individuals were in did not designate their practices. For instance, Catherine and Tulip, both 2nd year and in zoology, engaged in different activities – Catherine testing organisms and Tulip doing statistical modelling. Further, an individual’s research practices could be quite varied; so, Tom, 2nd year biology, reported doing computational and ‘wet’ lab work as well as writing. 
	The results highlighted the variability in research-related activities within the same discipline/field; they were neither uniform nor consistent. This suggests that we need to be cautious about characterizing the relationship between discipline/field and research-related practices in monolithic ways, as has often been the case (e.g., Delamont & Atkinson, 2001; Hakala, 2009). Leon-Beck and Dodick (2012) are noteworthy in this regard, describing, for instance, three types of ecological experiments: the lab where one can control independent variables but the results are unrealistic; the field which is more realistic but more difficult to control variables; and the natural where there is the most ‘realism’ but no control. We agree with Leon-Beck and Dodick (2012) that methodological differences among different branches of the same science make it impossible to superimpose general learning models. 
	Conclusion: Institutional and other Sites of Learning – Re-Conceptualizing Workplace Learning
	We return now to our starting point. Earlier studies in the sciences (Bowen & Roth, 2007; Cumming, 2009) directed us to look more closely at the day-to-day nature of the research-related practices of science doctoral students. Doctoral students have often been described as apprentices (Enders, 2005): individuals learning research-related practices through observation, experience and interaction in institutionally constituted workplaces such as offices, labs and libraries (Middleton, 2010). Still, there is emerging evidence that suggests this may not consistently be the case (Pearson et al., 2011). We were also interested in how students enacted their agency given the expectation that doctoral experience supports the development of independence as a researcher (Gardner, 2008; Pilbeam & Denyer, 2009). 
	The results of the study, using multiple data collection points rather than the more common approach of a one-time interview or survey, clearly demonstrated student agency, as individuals often chose where they worked in relation to what they wanted to accomplish – with one individual’s rationales sometimes contrary to another’s. In this manner, they were able to adjust, on a day-to-day basis, the material and social resources on offer in ways that met their own learning needs – though not always completely successfully (McAlpine et al., 2013). 
	In making these choices, we found them selecting both institutional and non-institutional spaces. They often chose institutional spaces for the social resources on offer related to particular research-related practices – especially when they found these supportive. In choosing to work away from institutional workplaces (though not all had this as a choice), students were often seeking solitude to accomplish a particular activity. However, solitude was not always the goal in working away from the institution; they sometimes sought out and engaged in virtual social resources during these times.  
	In other words, there was plentiful evidence that students were not infrequently learning largely in physical isolation from most institutional social and material resources; that is, while engaging in conscious thought in relation to socially derived activities (Billett, 2001), they were doing so virtually. Thus, the findings suggest a need to broaden our view of doctoral workplace learning to include non-institutional sites of learning, and material and social resources that are available virtually. (We acknowledge that there are programs that intentionally seek out partnerships or internships for doctoral students outside the academy, but these are institutional pedagogies, not the individual choices we are referring to here.) 
	While access to virtual resources expands the range of learning opportunities, absence from the physical workplace shuts out unpredictable and occasional observations, or spontaneous but sometimes powerful interactions that have traditionally been conceived as part of the doctoral learning environment. This raises interesting questions about how engagement in socially derived activities that are physically distant may significantly impact on what is learned and not learned. For instance, we wonder in what ways absences from the institutional workplace may lead to gaps in learning given the reduced opportunity to participate in research-related practices that are occasional in nature, e.g., on-the-spot ethical decisions-making (de Vries, Anderson, & Martinson, 2006). Still, we acknowledge that being in the institution does not guarantee such opportunities either (Holley, 2009). 
	We conclude that we can no longer assume that ‘workplace learning’ is situated in institutional spaces – new technologies are disrupting earlier forms of learning as they create new (Currie & Eveline, 2011). This expansion of learning beyond traditional institutional workplaces calls us to re-think how to better represent doctoral ‘learning-to-work’ as co-constituted by both institutional and non-institutional sites of learning with the agency expected of emerging researchers evident in their choices as to where and how to work. 
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	Appendix: Overview of 12 doctoral students
	Research project
	Part of a lab group?
	Personal/ UK or International/E1stL or EOL
	Field/Year PhD/Source of project/Principal workplaces//
	Individual/gender/age/ /# participant documents 
	Own work 
	Own
	No
	Family/Interntl/ E1stL
	Comp.Sci., computing security/5thyr/Self/Home office, basement, and hotel lobbies//Certification and accreditation of cross domain systems, programming and accreditation, field work interviewing people in different organizations, grounded theory, reading (on-line and paper), writing, editing, drawing figures in Inkscape, coding, email, filling out paperwork
	13196/M/47/15
	Own
	Yes*
	Girlfriend and parents/Interntl/ E1stL
	Theor.Physics, string theory/1styr/Self/home, office, conferences (discussing maths issues)//Connecting string theoretical models (enigmatic) to high-energy particle physics - studying its symmetries, maths formulations, concepts and calculations to create and test theoretical models; pen and paper a nice change 
	Apollo/M/24/12
	Supervisor’s
	Yes*
	Partner and family/UK/ E1stL
	Zoology/2ndyr/Supervisor/Lab//Applied evolutionary biology, controlling spread of disease, immune effects of bacterium on mosquitoes, feeding mosquitoes, harvesting and injecting eggs, completing RNA extractions, re-running experiments where they went wrong, muddling with a lot of techniques, ½ day protocols, waiting for replacement batches of mosquitoes
	Catherine/F/23/10
	Own
	Yes*
	Partner and parents/UK/E1stL
	Comp.Sci., business applications of Artificial Intelligence/1styr/Self/Office (proximity to supervisor, students, library), home (pacing, thinking, conference calls, quieter), college (teaching commitments)//Applying logical reasoning techniques (artificial intelligence), using computers in business decision making through OWL (web ontology language), writing progress report, proof derivation, developing new knowledge representation techniques and proving their correctness.
	Fred/M/45/11
	Appendix (continued)
	Research project
	Part of a lab group?
	Personal/ UK or International/E1stL or EOL
	Field/Year PhD/Principal workplaces/Own work 
	Individuals/gender/age/ /# participant documents
	Supervisor’s
	Yes
	Family/ Interntl/EOL
	Eng./2ndyr/Supervisor/Office (students and research group meetings) and home (writing as office is noisy)//civil and environmental, hydrological modelling to predict water movement, testing and amending hydrological model, writing documentation and software routines, making calculations, debugging computer program 
	Kadyna/F/34/12
	Supervisor’s
	Yes
	Partner, parents & sister/Interntl/EOL
	Comp.Sci./1styr/Supervisor/Office, home (flexibility of time) and lab//Concurrency theory and distributed communication, language design, extension of the sessions type theory, reading research papers, writing collaborative paper, developing benchmarks, coding, writing algorithms, discussions with industry partner, company internship. 
	Rumi/M/25/12
	Own
	Yes*
	Family & close friends/Interntl/EOL
	Eng., Robotics/4thyr/Self/Office, lab, conferences, coffee conversations and the shower (for new ideas) //Mobile robotics, software, assistive devices, machine learning, computer vision, running experiments, data collection, reading papers, meeting with industry partner, writing collaborative paper. 
	RP/M/26/9
	Supervisor’s
	Yes
	Partner, pets and family/UK/ E1stL
	Biology; Ecology/3rdyr/Supervisor/Office (computer codes, statistical analysis, proximity to supervisor) and home (repetitive, mundane tasks, more comfortable, music)//Computational Biology; modelling road networks in South America, epidemiological approach, biodiversity, programming model – writing codes; generating GIS data layers, analysing data (PCA, correlation, DCA using R) and graphing, writing thesis chapters, drawing figures.
	SA/F/25/11
	Supervisor’s
	Yes
	Girlfriend, family & friends/Interntl/EOL
	Chem., Inorganic/1styr/Supervisor/Office (computer lab, productive environment) and home (can work remotely as well, thus more progress made)//Computational Chemistry, nanoelectronics, extended metal atom chains as alternatives to silicon based microchips, computational calculations, analysis, record-keeping, reading literature, working with Linux, charting results.
	Sophie/M/25/11
	Appendix (continued)
	Research project
	Part of a lab group?
	Personal/ UK or International/E1stL or EOL
	Field/Year PhD/Principal workplaces/Own work 
	Individuals/gender/age/ /# participant documents
	Supervisor’s
	Yes
	Family and friends/UK/ E1stL
	Materials/3rdyr/Supervisor/Office (computer to analyse, write; focus better than home//
	TDB/M/25/12
	Applied aspects of physics, synthesis and characterization of graphene, a novel non-material, transition electron microscopy to see how defects form, analysing TEM data, processing microscopy images (removing noise), looking for trends to theorize models 
	Own
	Yes
	Girlfriend and lab mates/Interntl/ E1stL
	Zoo., Invertebrate evolutionary development biology /2ndyr/Self/Office, lab, home, other lab//
	Tom/M/25/15
	using development as a tool to understand evolution, manipulating embryos, molecular cloning, antibody staining, fixing animals, reading, writing a draft article, assembling sequence data, made phylogenetic trees, data ‘wrangling’ in Excel, doing molecular cloning, and antibody staining
	Supervisor’s
	Yes
	Boyfriend, family & postdoc/UK/E1stL
	Zoo., Epidemiology/3rdyr/Supervisor//Office, home (moved cities, higher capability to get things done at home), British library and bus (while traveling between cities)//Infectious diseases, dynamics of disease transmission, sociological influences on tick infection, ecology of tick infections, statistical modelling, creating datasets, data extraction, results verification.
	Tulip/F/25/8
	*These students were part of lab groups/teams but reported as working primarily independently, with some to substantial interaction with the supervisor only.
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	Abstract
	Doctoral students have often been described as apprentices engaged in workplace learning. Further, assumptions are frequently made in the literature about the common nature of such learning experiences, e.g., in the sciences, research-related practices are learned in a lab within the supervisor’s program and team. A few recent studies of the science doctoral experience have challenged this view arguing such assumptions may overlook considerable variation. This longitudinal study, using frequently completed activity logs and an interview, reports on the research-related practices of twelve UK science doctoral students. The analysis, particularly of the logs, challenged some of the literature-based assumptions: students often chose to work in institutional offices, non-institutional sites and their homes rather than in labs; they did not necessarily engage regularly with a research team, nor were they necessarily engaged in a project directly linked to their supervisors’. That students chose not to work in traditionally assumed places suggests the importance of attending to: a) student agency, b) how research-related practices may be changing, and c) how sites of doctoral learning might need to be reconceived. As well, the findings suggest the value of non-traditional data collection methods in capturing variation in experience. 
	Keywords: Science doctoral experience, research-related practices, workplace learning, PhD workplaces
	Context: Learning Science
	In the literature, doctoral students have often been described as apprentices (Enders, 2005) learning research-related practices through observation, experience and interaction (aside from any required course work) in institutionally constituted workplaces. In this paper, research-related practices are conceptualized as the activities and interactions that support the conduct of doctoral research from initial thinking through to dissemination. These practices have been characterized in various ways (Pole, 2000; Morrison, Rudd, & Nerad, 2011; Timmerman, Feldon, Maher, Strickland, & Gilmour, 2013), but include reading, interaction with others to advance projects, feedback on work, thinking, in some cases collecting and maintaining samples of different kinds, analyzing, ethical decision-making – with the understanding that being a productive researcher and scholar requires different skills in different disciplines (Golde, 2005). 
	In this literature, assumptions are also frequently made about the common nature of such learning experiences, and how absence from these research cultures can circumscribe student learning (Deem & Brehony, 2000). In the sciences in particular, the research team is characterized as a mutually supportive environment which meets daily so there may be more distributed problem-solving to deal with challenges; students spend the day at the bench to produce consistent useable results; the student’s project is part of the supervisor’s research program; the result of this workplace learning is stability and intellectual and pedagogic continuity (Delamont & Atkinson, 2001; Hakala, 2009). Such descriptions reinforce assumptions about the common nature of doctoral research-related practices in the sciences, and their predominance in the literature speaks to their being of some value. However, Bowen and Roth (2007) and Cumming (2009) argue the need to capture more nuanced representations of science research-related practices (also see Gardner & Gopaul, 2012). This suggests the value of looking at the day-to-day experiences of science doctoral students as they learn to do research, and provides the context for the present study.  
	Goal
	This qualitative study reports an analysis of the research-related practices described by 12 science doctoral students in the UK. It examines their weekly patterns of work as well as their retrospective accounts of these over a period of 18 months as they learned, through their research-related practices, how to become independent researchers (Golde, 2005). The questions asked are:
	1. What were students’ overall experiences of learning to conduct doctoral research?
	2. Where were they learning; specifically, in which places did they advance their research-related practices? 
	3. In what ways, if any, did the students demonstrate agency in choosing where to engage in and learn particular practices? And what practices were they engaging in?
	4. What was the relationship, if any, between their research-related practices and their discipline/field? 
	Conceptualizing Doctoral Work: Learning and Agency
	Learning
	Agency within Identity

	The starting point for this study is that doctoral-academic work can be conceptualized as a form of workplace learning, which it has been argued can shift the focus from the supervisor to other forms of pedagogic interaction (Malfroy, 2005). From this perspective, aside from coursework, doctoral-academic learning occurs through observation, experience, trial and error, and interaction with others, since we argue that “there is no separation between engaging in conscious thought – such as when participating in socially derived activities and interactions – and learning” (Billett, 2002, p.457). Generally, doctoral learning is characterized as taking place in institutional workplaces such as offices, labs and libraries (Middleton, 2010). If one accepts that “the socially shaped physical world … exercises pedagogic properties projected through the physical environment and artefacts that students encounter” (Billett, 2009, p.40), then the institutional workplace – both its affordances (e.g., specialized equipment, supervisor) and constraints (e.g., meeting requirements for completion, dealing with inadequate equipment) – creates in unintended ways a tacit learning environment with learning outcomes less predictable and more variable than when learning is formally structured, e.g., in a course. Further, workplaces differ substantially in how they support learning (Billett, 2001). In fact, our own work has demonstrated the power of the institution in providing affordances and constraints for early career researchers. We have noted variations both across micro- and macro-level institutional units (McAlpine, Amundsen, & Turner, 2013) as well as in how the same affordances and constraints were interpreted differently by individuals (McAlpine & Lucas, 2011).
	Of course, the assumption is that these institutional spaces for work are, in fact, where individuals conduct and learn to do research. Still, there is emerging evidence that suggests this may not consistently be the case. For instance, Pearson, Cumming, Evans, Macauley, and Ryland  (2011) in an Australian survey of doctoral students reported that in the particular week surveyed only 42% had undertaken the majority of their doctoral activities on campus, with 33% working mostly at home and the remainder off-campus in other locations (with some variation by field). Thus, we argue that examining the spaces that students inhabit should provide insight into the ways they learn research-related practices. 
	We, like others studying science doctoral students (e.g., Holley, 2009; Felt, Fochler, & Müller, 2012), are interested in how individuals constitute their scientific identities as they engage in doctoral-academic work. Our view of identity, ‘identity-trajectory’ (McAlpine et al., 2013), attends to individual histories; that is, how individuals represent the continuity of stable personhood over time and concurrently, a sense of ongoing change (Elliott, 2005). We are particularly interested in individual agency: how individuals undertake to advance their intentions and hopes in their work practices and their broader lives – whether or not successful. This interest in agency aligns well with the expectation of doctoral experience supporting the development of independence as a researcher (Gardner, 2008; Pilbeam & Denyer, 2009).
	Still, a focus on agency needs to recognize external influence since, for a realistic view of the relationship between agency and structure, individual intention needs to be investigated while not disregarding the structures that can support and constrain such agency (McAlpine & Amundsen, 2009). Thus, while the work environment informally and in unintended ways creates a tacit learning environment, the degree to which an individual engages with this environment – that is, takes advantage of the affordances and manages the constraints – will influence the nature and quality of the learning. Further, we imagine individuals may make decisions not to engage in the institutional workplaces given a certain set of constraints or access to other more conducive workplaces. 
	Billett (2001), in a study of three different non-academic workplaces, reported that individuals acted independently in ways inconsistent with work norms and practices – leading to the conclusion that participation is not passive or unquestioning. By exercising ongoing agency despite constraints, individuals have some ability to decide which aspects of the practices they encounter they will choose to engage in. The result is they can make or take for their own from what is encountered (Billett, 2006) given personal and work intentions. Still, while individuals have some ability to decide which aspects of the workplace practices they will engage in, and what their other options are, such agency does not imply that individuals are always successful in their attempts to achieve their intentions. 
	Methodology
	Participants
	Data Collection and Analysis

	This study is drawn from a longitudinal research program beginning in 2006 examining the experiences of doctoral students, post-PhD researchers and new lecturers in Canada and the UK (McAlpine & Amundsen, 2011). While initially data were collected from social scientists, in 2010 we began studying natural scientists, the intention being, among others, to fill the gap in knowledge of their experiences. The research program draws on a qualitative narrative tradition which is used widely in the social sciences (Elliott, 2005). The underlying premise is that narratives represent constructions of identity (Sfard & Prusak, 2005; Riessman, 2008). We collect narratives of experience and through successive readings of these narratives seek the essence, the meaning, of each individual’s accounts (Elliott, 2005). This involves preserving and exemplifying connections between events, the influence of the passage of time in carrying the action forward, and showing the goals and intentions of individuals (Coulter & Smith, 2009). Narrative research usually focuses on one individual, sometimes two or three, but like Thomson and Holland (2003) we have found looking across numbers of individuals useful since such analyses expand our understanding of the variation both within and across individuals. Lastly, much of the qualitative research addressing academic experience draws on a single interview which captures retrospective accounts and/or experience at the time of the interview. In contrast, longitudinal studies of academic experience like ours, which are relatively rare, make it possible to document concurrently consistencies as well as changes in experience and intention (Eby, Butts, & Lockwood, 2003). 
	The 12 science doctoral students were from two different UK research universities; five females and seven males, representing computing, engineering and the biosciences. While we focused on all the disciplines under the broad umbrella of the STEM (Science, Technology, Engineering, Mathematics) sciences when sending out our call for recruitment, the subject fields in the final sample (indicated above) comprise those that participated in our study.
	We collected multiple narratives of experience over time, beginning with an initial biographic questionnaire (that captured information such as age, field, role, prior work experience, possible future careers). This questionnaire, along with all other tools for data collection (except the interview which was face-to-face), was drafted in Microsoft word and sent out as an electronic file attachment via email, and comprised a mix of open- and close-ended questions. Bearing in mind the prevailing view that science students would be part of a team, individuals were asked, among other things, to describe the composition of their research team, if they belonged to one. The biographic questionnaire was followed by activity logs about a particular week. These logs were completed 5-6 times over a year (depending on the average response time of each participant) and captured their primary work spaces in that week; the experiences, activities, relationships, interactions and challenges of the particular week, as well as their overall mood over the course of the week. Next, a pre-interview questionnaire provided a retrospective view of the year that had passed since they began completing logs. Last, an interview elicited more detail about the earlier narratives (all data were read prior to the interview) as well as explored new areas, before the annual data collection cycle began again. This analysis draws on one complete year and the following half-year given our desire to collect enough logs from each individual to capture consistency as well as variation in patterns of work and learning.  
	We followed a thematic analysis common in narrative research, “keeping a story intact by theorizing from the case rather than from component themes across cases” (Riessman, 2008, p.53). This is different from thematic analyses common in other research traditions where findings are presented and organized first by theme rather than by individual (for examples, see Miles & Huberman, 1994). In this study, we were looking for patterns related to research-related practices and the spaces in which they were conducted. We drew on the various documents described above, ranging from 9-15 documents per individual, including one interview transcript (average number of documents: 12). 
	We initially read and coded all narratives for two individuals and compared coding decisions; any discrepancies were dealt with. We then continued coding, checking portions of each other’s coding periodically, again reconciling any pertinent issues and recoding as necessary. The procedure for coding was as follows. Each coder read through all the narratives for an individual in chronological order in order to code while still maintaining a biographic awareness. Then, for each narrative, any text relevant to the experience of work was identified: a) physical spaces (both institutional and non-institutional) where individuals reported working; b) the nature of the research-related activity; c) their explanation for why these sites were chosen; and d) the material and social resources and constraints in each site and how the individual managed them. These different aspects of their learning experiences would often co-occur in an individual’s narrative as in this account from Catherine’s log 4 (note that all the names as used in this paper are pseudonyms chosen by participants). Catherine was one of the two participants who reported working mostly in the lab, and she consistently reported difficulties which slowed her progress despite her best efforts: 
	The current DNA extraction protocols [research-related practice] used by my lab [physical space] do not give clean enough DNA [constraint] to perform a technique I need for one of my experiments [her doctoral research]. Also, as there are more people in my lab than previously the equipment is often not free [constraint] which has caused several delays recently. Tried multiple different procedures over about 3 days which was a significant investment of time [agency] but thus far have not found any significant improvement in quality, so will have to try again next week. To use some pieces of equipment I ended up staying very late in the evening [agency]. 
	We excluded the following when coding:
	 spaces related to other academic work, e.g., teaching and supervision, since the focus of the analysis was research-related activities;
	 social and personal activities for which no explicit statement of impact on research activities was made; and
	 past and future spaces and activities since the focus was their learning during the data collection period.
	Once all data for an individual had been analyzed, the identified text selections were brought together to generate a researcher perspective on the cumulative experience. A final step was a cross-individual comparison to move beyond the particulars of any one individual towards an understanding of common patterns of workplace learning. This involved moving back and forth between each individual’s experiences to construct a cumulative representation of the learning related to research-related practices.
	Findings: Science Doctoral Student Research-Related Work Practices
	Who They Were
	Question 1: What were Students’ Overall Experiences of Learning to Conduct Research within their Doctoral Work?
	Question 2: Where were Students Learning; specifically, in which Places did they Advance their Research-Related Practices?
	Question 3: In what ways, if any, did the Students Demonstrate Agency in Choosing where to Engage in and Learn Particular Practices? And what Practices were they Engaging in?
	Agency, resources, and research-related activities
	Institutional spaces and social resources
	Non-institutional spaces, material and social resources – real and virtual

	Question 4: What was the Relationship, if any, between Students’ Research-Related Practices and their Discipline/Field?

	We begin by overviewing the participants briefly, and provide three cameos to demonstrate individual variation. Then, we address each of the research questions interweaving discussion with results.  
	Despite the common assumption that science doctoral students tend to be younger and go directly from undergraduate/master’s to PhD (Pearson et al., 2011), in fact, eight of the 12 had prior work experience of varying degrees (see the Appendix for brief introductions to each participant). Thus, they ranged in age when starting the degree from 22 to 45, with most under 30. This distribution, varying from early to mid-adulthood, is relatively similar to the overall age range of science students enrolled in the two universities (primarily 20-40 years; with very few over 40), as were other demographic characteristics: a) of the five females, three were in the biosciences, the two others in engineering and computing; and b) seven were international students – four with English as another language. Of the 12, nine had funding (and later, an additional participant moved from self- to partial-funding). In looking beyond their doctoral work, 11 noted family and eight a partner as significant, and at least seven engaged in a range of physical and/or creative activities. When they began participating (September, 2011), four were in their 1st year, three each in their 2nd and 3rd years, with the remaining two in the 4th and 5th years. 
	The three cameos below provide a sense of the individual variation in experience. Tom experienced some ups and downs but generally had a positive experience of doing and learning to do research-related activities over the 18 months.  
	Tom, 2nd year, worked principally in his office (high-performance computational biology), lab (molecular biology where the equipment was) and home (writing where he wouldn’t be disrupted). He also worked at another university for several weeks during this period after receiving a bursary to conduct additional lab experiments relating to his research there. His mood, over 18 months of participation in our study, varied from feeling cheerful, “just getting along” to “slightly stressed” (e.g., at not ‘fixing’ the animals, i.e. preparing samples for lab experiments). He reported procrastinating sometimes and had to set goals to complete important tasks. He noted he should be reading all the time, though didn’t always manage this, and also worked on drafting articles, noting his belief that publications were representative of how productive he was as a scientist. He also passed his upgrade (waiting for the viva was stressful), assembled sequence data, made phylogenetic trees, and did data ‘wrangling’ in Excel (all of these are tasks within evolutionary developmental biology). He noted too many tasks and not enough time. He also trained master’s and undergraduate students in molecular biology laboratory techniques e.g. embryo manipulation, molecular cloning and antibody staining. Tom had come with his own project idea so did not take on one provided by his supervisor. Still, two of the six in his research team worked in similar areas, and “I do quite a bit of my socialising within the lab group … so teaching, research project, and lab experimental work are all sort of hand in hand and they’re definitely taking up the most of my time.” He also enjoyed a positive relationship with his supervisor and had won additional funds. Still, he felt constrained by the 3-year time limit: “Getting everything done in 3 years, especially when working with animals that spawn for only a few months a year, is pretty intense.” Throughout, “my work has a major bearing on my emotions.” Fortunately, his girlfriend and his sports activities helped him in this regard. At the end of the 18 months, Tom was preparing to submit his thesis and contemplating taking up a job offer from one of his collaborator laboratories in the Far East.
	In contrast, 13196 had a more constant experience of pressure and isolation. 
	13196, 5th year computing sciences, consistently reported working at home; in fact, on another continent. For 13196, data computation and analysis had been running hand-in-hand with thesis writing primarily due to part-time work commitments, family commitments and substantial delays in achieving results that would be considered significant. He was doing fieldwork and writing his thesis when he began his participation in our study, and was determined to finish, moreover, had quit his part-time job to ensure this was the case. He consistently felt isolated while still having email and Skype conversations with his supervisors, noting “it’s positive if you can use the isolation to concentrate on a problem and really work on it, but … it can be a negative because of feelings of loneliness … and [the] opportunity to … procrastinate … that, if your supervisor were watching you, … wouldn’t be allowed to happen.” He missed department life and had to deal with problems related to his extensions, e.g., expiration of university card, which caused loss of access to email and computer systems, library, and remote access to research databases. He also found his family and domestic responsibilities disruptive and distracting. Further, coming with his own project, the other students did not share his interests. So while “they’ve been encouraging me … sending me new information that might be relevant to my thesis … they can’t help me at all. So, my relationship with the other doctoral students is … tenuous at best.” As well, over time, he felt increasingly pressured by his supervisors and the department to finish as he had received all the extensions he could: “I am terrified of looking at my email every morning.” Still, having seen his thesis change radically over the five years, he felt that “good science takes as long as it takes, and I am being forced by the calendar to submit before I am ready. I hate my life.” Near the end, he was “feeling physically ill; worrying that I have only one week left to submit my thesis.” Nevertheless, 13196 submitted and completed his degree.
	Lastly, Kadyna’s experience was largely but not always positive as a result of the constant support provided by her husband and supervisor. 
	Kadyna, 2nd year civil and environmental engineering, spent equal time working in her office and home (especially after recent surgery), and at other locations while travelling for conferences and meetings. She spent most of her time testing and amending hydrological models to predict water movement, writing documentation and software routines for building these models, making calculations and verifying predictability, and debugging the related computer code she was writing. Her moods shifted in line with the progress she made – varying from confident, engaged and satisfied when her model gave valuable results, to anxious and frustrated when the model didn’t work or her code needed debugging. In addition to her PhD work, she had a part-time Research Assistant job, two national council-funded projects, and did undergraduate teaching. She found writing papers “the most difficult part of research, as I am not a native-English [speaker]” and seemed especially encouraged by any validation of her work received through her supervisor and others. Her husband, who worked in a similar field, was a source of constant emotional and intellectual support, her most important relationship: “he was extremely important at the beginning when I decided to start my PhD, and [now] … because … when we have these chats about work, I run to the computer and try something that he inspires me to do.” She also received support from other doctoral students at work: “I often have meetings, even coffee breaks, with them, and that is a really interesting moment where we’re talking about experiments … what we are going to do, and grab some ideas [off each other]”. Finally, Kadyna’s supervisor was central in maintaining her motivation: “Every time I [feel] stressed and anxious because I’m not getting the result I want … he always calms me down and says, ‘No worries – everything is going to be okay’”.
	These cameos thus provide a snapshot view of the doctoral life of some of our participants: who they were, what work practices they were engaged in, and what the form and nature of support available (or not available) to them was. We now present a thematic analysis of the data by addressing each of the four questions raised above, in turn. 
	The three cameos above demonstrate that engaging in doctoral work and more specifically in research-related practices was not only an intellectual journey but also an emotional series of ups and downs. Kadyna, for instance, reported successively over the 18 months being “inspired, satisfied, struggling, anxious, frustrated and enthusiastic” (when dealing with coding problems). Catherine was “struggling, stressed, more confident, unhappy, positive” and then “stressed” again as she was alternately not successful and then successful with her experiments. Occasionally, negative emotion was unrelenting; for instance, 13196 was almost constantly reporting negative emotions in relation to the university completion deadline: “isolated, stressed, hate my life, physically ill”. He only felt somewhat relieved when he did not receive deadline reminders. RP was relatively unusual in nearly always reporting positive feelings in relation to his research progress each week: “wonderful, excited, inspired, and highly energetic.”   
	Notably, negative emotions sometimes resulted from balancing research interests with the expectation of completing in three years. Similar to 13196 and Tom, Apollo described this ongoing insecurity:  
	The area of research … it’s not the most promising area … and when I started … I wanted to do … the thing which appeals to me the most, not the one which seems to provide me [a secure] future. So … I do not know for sure if I can finish in three years and eh … the insecurity about funding for a possible and very probable, fourth year is … the cause for this insecurity.
	Writing was also often experienced negatively (e.g., Fred, who was otherwise nearly always positive, was consistently frustrated at his inability to write effectively). Travel too was a disruption (e.g., Apollo working at night and drinking coffee for the caffeine to keep him going as he dealt with jetlag). A number who noted the negative impact of research-related work offset this impact through social contact and other kinds of engagement, e.g., sports. Sophie (a male) exercised and played sports regularly (football, karting) to avoid getting a backache from sitting in front of his computer every day. Rumi attended tango and meditation each week to stay physically fit and increase her concentration at work. 
	These experiences resonate with Neumann’s (2006) study of experienced researchers and Hopwood and Paulson’s (2012) study of doctoral students. Neumann characterized experienced researchers’ emotional experiences as extremely varied. While they sought and had occasional peak positive experiences of deep involvement, joy and a sense of accomplishment in conducting research, they also experienced long periods of “mucking about” which they described as disastrous, frustrating, upsetting, and painful. Hopwood and Paulson examined the toll that fatigue and stress took on doctoral students. We concur with the conclusions of both these studies: the intertwining of emotions with intellectual thought is often overlooked, yet is essential to undertaking research-related activities. More careful attention to this aspect of becoming a researcher could enhance the development of resilience (McAlpine & Amundsen, 2011) necessary in a culture sometimes characterized as one of rejection. 
	Regardless of where they were in their doctoral progress, the majority regularly worked in a number of different places: Apollo in his home, office and at conferences; Tom in his office, lab, home, and other research unit; Tulip in the British Library and her office. Still, a few worked relatively consistently in only one place: Catherine in the lab, 13196 at home. 
	Individuals also changed where they worked over time. These shifts could be related to their research activities as they advanced their projects. Apollo, 1st year, for instance, noted doing more reading earlier in the period than later. And, near the end of the degree, nearly all participants reported increasing amounts of time spent on writing their theses. Still, such changes in work place were not necessarily related to their research, but rather to how their research was situated within the rest of their lives, e.g., Tom working more in the office this year than last since he no longer had teaching duties; Kadyna spending more time at home at one point due to recent surgery. 
	Strikingly, in examining references to institutional spaces, there was more work reported in offices than labs; in fact, only Tom and Catherine made reference to lab use. (Of the 12 participants in this study, 10 reported having laboratories as work spaces but not using them; this included four who mentioned a computer lab. In other words, reference to a lab need not imply a wet lab or one with specialized equipment). Labs, of course, provide material resources that cannot be found elsewhere. And the maintenance of these material resources was seen as critical, e.g., Catherine struggled because reagents were faulty and batches of organisms did not arrive on time. In general, the material resources provided by offices were not as critical as those in labs. If offices created particular material spaces it was largely in terms of increased computing power or easier access to large data sets – though a major value was also being close to the supervisor. Interestingly, there was no reference to spending time in libraries, institutional spaces which at one time were central to much research work; the absence of reference to this is probably due to new technologies which have converted physical access into virtual ones.
	Moreover, it was clear that non-institutional spaces were as frequently referred to as institutional ones. Non-institutional workplaces included conferences, hotel lobbies, the bed, home, and other research centres. The reports of working at home resonate with Kuntz’s (2012) finding that the home is increasingly a site of academic work. Further, the results confirm the assertion that the prevailing view of science practices as lab-based may need reframing (Bowen & Roth, 2007; Cumming, 2009). More generally, the results raise questions about the nature of doctoral learning, which assumes that science doctoral students engage in research-related activities in common institutional spaces.
	While question two addressed only the physical locations in which the students worked, this question takes up a more complex issue: the ways in which students were agentive in choosing which places to work in order to best meet their needs in undertaking different research-related activities. A defining feature of their choice of workplace was the material and social resources on offer and their individually varied responses to these. So we begin by demonstrating the variation in their decisions related to the resources attached to particular workplaces and activities, before exploring their specific use of institutional and non-institutional spaces.
	Individuals described physical spaces as affording different material and social resources, and chose their workplaces based on what best suited the research-related activities they wanted to engage in. What they were doing, or learning to do, therefore influenced, as well as was influenced by, the space they chose to work in on a day-to-day basis. For instance, Tulip in zoology went to her office two days a week for supervisory and postdoc meetings, but otherwise worked in the British Library (and sometimes her home) doing computational work and writing. She noted in particular how the British Library imposed material and social constraints that ‘forced’ her to stay focused and not become distracted by talking, eating or drinking. Others noted the need to be at home to write since this space was less social than the institutional spaces (e.g., when writing, Kadyna wanted quiet and Fred a place to pace up and down). 
	The need for focus was shared by others, though leading to different decisions: TDB preferred his computer and “comfortable desk” in his institutional office in order to be more focused than at home. Rumi, on the other hand, preferred to work at home because it gave her the flexibility to continue to work as long as she wanted. SA worked at home when she needed to do mundane, repetitive tasks for which the home environment was more comfortable and relaxed (she could listen to music while working) while Sophie worked equally at home in addition to his departmental office because of the ability to work remotely, using his laptop. RP preferred jumping into the shower when thinking about new ideas. 
	Despite choosing non-institutional spaces for some work, all the students worked in institutional workplaces which incorporated distinct material resources, thus, e.g., in the lab, specialized equipment; in the office, desks, chairs and computers. Further, these spaces were inherently social which carried both strengths and weaknesses. In some cases, the social environment was seen as enhancing learning substantially. Tom, as noted earlier, reported not just enjoying working with his lab mates and his supervisor, but also meeting members of the team socially. Others described social spaces that, while positive, were not productive in furthering their work, as the team did not fully understand the issues (note 13196 earlier). And, the inherently social aspect of the workplace could be experienced negatively due to the interactions and practices within that space. Tom reported that training a particular new student who required repetitive instructions and an unusually high degree of supervision was a “time sink”, taking time away from his own work. Catherine experienced negative feelings from spending much of her time in the lab without achieving much success. Recognizing the need for positive social interactions to sustain her motivation, she organized weekly informal coffee sessions to discuss both personal life and academic progress. Similarly, 13196, who also acknowledged being socially isolated, offset the isolation by, for instance, having weekly Skype meetings with his supervisors to follow up on his written reports, and also participating virtually in the journal club organized by his supervisors. 
	As well, the work students reported doing did not necessarily involve a team, though Sophie and Fred, like Tom, considered their teams and/or supervisors very supportive and important. Many others (e.g., Apollo, Fred, and RP) were engaged in solitary computational work which involved them modelling and testing simulations and debugging software routines. Several in teams noted that their work was not connected to that of others in a team (e.g., Apollo, Catherine and Fred). In fact, five of the 12 had chosen their own projects so had not taken on a part of their supervisors’ research program for their own research. This finding suggests that the prevailing view of science practices as revolving around a research team (Delamont and Atkinson, 2001) is not always pertinent.  
	Overall, we concluded that institutional social spaces could be: a) avoided to do work that required solitude; b) viewed negatively due to local practices and interactions; or c) viewed positively and sought out. This awareness of and preference for seeking different types of spaces in relation to different research-related activities provides evidence of the ways in which individuals were agentive in choosing the degree to which they wanted to engage in participatory work practices (Billett, 2001). Further, it suggests that characterizing research-related practices as connected to a specific discipline/field results in a failure to document the richly textured and varied learning experiences that individuals are actually engaged in (also noted by Leon-Beck & Dodick, 2012) – an issue we take up in more detail in question 4.  
	Individuals also often worked in non-institutional spaces, choosing these spaces in relation to what they wished to accomplish. Further, they reported drawing on colleagues beyond any team they were involved in, and beyond the university via conferences, the web, and list servs. Some of these participatory work spaces were created in non-institutional spaces that either did not occur regularly, e.g., Apollo at conferences talking about maths issues, or could be considered by some as tools rather than places, e.g., Sophie communicating online with others about research challenges and solutions. In this regard, Sophie was like the academics studied by Menzies and Newsome (2007) who reported that new technologies created material and social resources that influenced the ways in which individuals engaged in research-related activities. Still, the influences were not always positive (Menzies & Newsome, 2007): a) 13196 fearing opening his email in case there was another note about the impending deadline; b) Tom needing to embargo his use of the internet since it was a procrastination strategy; and c) Rumi worrying about emails that “take too much time … I am often distracted”. 
	These virtual material and social resources, often supported by the institution, can open up new opportunities, but at the same time can lead to less need or desire to draw on institutional spaces, and less face-to-face interaction with local colleagues. Overall, the sense was that physical proximity was less influential in the learning process than previously reported in the literature (e.g., Deem & Brehony, 2000; Walsh, 2010), at least for some students. In other words, individuals were agentive in: a) choosing particular sites to do particular kinds of research-related practices; b) avoiding some institutional spaces because they are not socially conducive; and c) using extended and virtual social networks to manage challenges and develop participatory research practices. 
	In our view, the fact that everyone drew on the material resources offered by computers (and through them a vast set of social resources) suggests reasons why institutional spaces were not consistently used. Many research-related practices no longer require institutional locations since new technologies make it easy to have a virtual set of resources including access to extended academic relationships (Kuntz, 2012). Further, new technologies are expanding the range of research-related practices, e.g., modelling capacities exist that did not earlier. In other words, like those in non-academic organizations (Engstrom, 2004), to an increasing degree, work practices are moving beyond organizational and geographical boundaries. Nevertheless, institutional workplaces still played a role: a) some practices required special tools only available in the institution, e.g., lab equipment, super-computers; and b) face-to-face access to some institutional affordances, e.g., supervisor, research team, invited institutional work. 
	On the whole, we concluded that those in computing sciences, theoretical physics, engineering, inorganic chemistry, materials and zoology, engaged in forms of computation, often involving statistical modelling. They were engaged to a considerable extent in what Duffin and Simpson (2005) in their study of mathematics doctoral students, characterized as independent (and isolating) computational work, with the goal to learn to guess in a disciplined way – referred to by experienced mathematicians as ‘disciplined guessing’ (Geraniou, 2010). 
	At the same time, we do not want to create the impression that computational work constituted all their research-related practices. In fact, our insight was that computational work was only one aspect of their research practices; for instance, TDB used specialized equipment, transition electron microscopy, to see how defects form in a particular material, as well as for ‘editing’ the resulting images (removing noise), before analysing the resulting data computationally, looking for trends to theorize models. And, as SA noted:  
	When I was younger, I always thought I’d be much more the kind of person who would be out in the field collecting samples, but it really actually doesn’t appeal to me in retrospect. I actually prefer sitting at the computer and coming up with real analyses and seeing graphs and actually identifying the bigger picture’s patterns.  
	It was evident that the fields individuals were in did not designate their practices. For instance, Catherine and Tulip, both 2nd year and in zoology, engaged in different activities – Catherine testing organisms and Tulip doing statistical modelling. Further, an individual’s research practices could be quite varied; so, Tom, 2nd year biology, reported doing computational and ‘wet’ lab work as well as writing. 
	The results highlighted the variability in research-related activities within the same discipline/field; they were neither uniform nor consistent. This suggests that we need to be cautious about characterizing the relationship between discipline/field and research-related practices in monolithic ways, as has often been the case (e.g., Delamont & Atkinson, 2001; Hakala, 2009). Leon-Beck and Dodick (2012) are noteworthy in this regard, describing, for instance, three types of ecological experiments: the lab where one can control independent variables but the results are unrealistic; the field which is more realistic but more difficult to control variables; and the natural where there is the most ‘realism’ but no control. We agree with Leon-Beck and Dodick (2012) that methodological differences among different branches of the same science make it impossible to superimpose general learning models. 
	Conclusion: Institutional and other Sites of Learning – Re-Conceptualizing Workplace Learning
	We return now to our starting point. Earlier studies in the sciences (Bowen & Roth, 2007; Cumming, 2009) directed us to look more closely at the day-to-day nature of the research-related practices of science doctoral students. Doctoral students have often been described as apprentices (Enders, 2005): individuals learning research-related practices through observation, experience and interaction in institutionally constituted workplaces such as offices, labs and libraries (Middleton, 2010). Still, there is emerging evidence that suggests this may not consistently be the case (Pearson et al., 2011). We were also interested in how students enacted their agency given the expectation that doctoral experience supports the development of independence as a researcher (Gardner, 2008; Pilbeam & Denyer, 2009). 
	The results of the study, using multiple data collection points rather than the more common approach of a one-time interview or survey, clearly demonstrated student agency, as individuals often chose where they worked in relation to what they wanted to accomplish – with one individual’s rationales sometimes contrary to another’s. In this manner, they were able to adjust, on a day-to-day basis, the material and social resources on offer in ways that met their own learning needs – though not always completely successfully (McAlpine et al., 2013). 
	In making these choices, we found them selecting both institutional and non-institutional spaces. They often chose institutional spaces for the social resources on offer related to particular research-related practices – especially when they found these supportive. In choosing to work away from institutional workplaces (though not all had this as a choice), students were often seeking solitude to accomplish a particular activity. However, solitude was not always the goal in working away from the institution; they sometimes sought out and engaged in virtual social resources during these times.  
	In other words, there was plentiful evidence that students were not infrequently learning largely in physical isolation from most institutional social and material resources; that is, while engaging in conscious thought in relation to socially derived activities (Billett, 2001), they were doing so virtually. Thus, the findings suggest a need to broaden our view of doctoral workplace learning to include non-institutional sites of learning, and material and social resources that are available virtually. (We acknowledge that there are programs that intentionally seek out partnerships or internships for doctoral students outside the academy, but these are institutional pedagogies, not the individual choices we are referring to here.) 
	While access to virtual resources expands the range of learning opportunities, absence from the physical workplace shuts out unpredictable and occasional observations, or spontaneous but sometimes powerful interactions that have traditionally been conceived as part of the doctoral learning environment. This raises interesting questions about how engagement in socially derived activities that are physically distant may significantly impact on what is learned and not learned. For instance, we wonder in what ways absences from the institutional workplace may lead to gaps in learning given the reduced opportunity to participate in research-related practices that are occasional in nature, e.g., on-the-spot ethical decisions-making (de Vries, Anderson, & Martinson, 2006). Still, we acknowledge that being in the institution does not guarantee such opportunities either (Holley, 2009). 
	We conclude that we can no longer assume that ‘workplace learning’ is situated in institutional spaces – new technologies are disrupting earlier forms of learning as they create new (Currie & Eveline, 2011). This expansion of learning beyond traditional institutional workplaces calls us to re-think how to better represent doctoral ‘learning-to-work’ as co-constituted by both institutional and non-institutional sites of learning with the agency expected of emerging researchers evident in their choices as to where and how to work. 
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	Appendix: Overview of 12 doctoral students
	Research project
	Part of a lab group?
	Personal/ UK or International/E1stL or EOL
	Field/Year PhD/Source of project/Principal workplaces//
	Individual/gender/age/ /# participant documents 
	Own work 
	Own
	No
	Family/Interntl/ E1stL
	Comp.Sci., computing security/5thyr/Self/Home office, basement, and hotel lobbies//Certification and accreditation of cross domain systems, programming and accreditation, field work interviewing people in different organizations, grounded theory, reading (on-line and paper), writing, editing, drawing figures in Inkscape, coding, email, filling out paperwork
	13196/M/47/15
	Own
	Yes*
	Girlfriend and parents/Interntl/ E1stL
	Theor.Physics, string theory/1styr/Self/home, office, conferences (discussing maths issues)//Connecting string theoretical models (enigmatic) to high-energy particle physics - studying its symmetries, maths formulations, concepts and calculations to create and test theoretical models; pen and paper a nice change 
	Apollo/M/24/12
	Supervisor’s
	Yes*
	Partner and family/UK/ E1stL
	Zoology/2ndyr/Supervisor/Lab//Applied evolutionary biology, controlling spread of disease, immune effects of bacterium on mosquitoes, feeding mosquitoes, harvesting and injecting eggs, completing RNA extractions, re-running experiments where they went wrong, muddling with a lot of techniques, ½ day protocols, waiting for replacement batches of mosquitoes
	Catherine/F/23/10
	Own
	Yes*
	Partner and parents/UK/E1stL
	Comp.Sci., business applications of Artificial Intelligence/1styr/Self/Office (proximity to supervisor, students, library), home (pacing, thinking, conference calls, quieter), college (teaching commitments)//Applying logical reasoning techniques (artificial intelligence), using computers in business decision making through OWL (web ontology language), writing progress report, proof derivation, developing new knowledge representation techniques and proving their correctness.
	Fred/M/45/11
	Appendix (continued)
	Research project
	Part of a lab group?
	Personal/ UK or International/E1stL or EOL
	Field/Year PhD/Principal workplaces/Own work 
	Individuals/gender/age/ /# participant documents
	Supervisor’s
	Yes
	Family/ Interntl/EOL
	Eng./2ndyr/Supervisor/Office (students and research group meetings) and home (writing as office is noisy)//civil and environmental, hydrological modelling to predict water movement, testing and amending hydrological model, writing documentation and software routines, making calculations, debugging computer program 
	Kadyna/F/34/12
	Supervisor’s
	Yes
	Partner, parents & sister/Interntl/EOL
	Comp.Sci./1styr/Supervisor/Office, home (flexibility of time) and lab//Concurrency theory and distributed communication, language design, extension of the sessions type theory, reading research papers, writing collaborative paper, developing benchmarks, coding, writing algorithms, discussions with industry partner, company internship. 
	Rumi/M/25/12
	Own
	Yes*
	Family & close friends/Interntl/EOL
	Eng., Robotics/4thyr/Self/Office, lab, conferences, coffee conversations and the shower (for new ideas) //Mobile robotics, software, assistive devices, machine learning, computer vision, running experiments, data collection, reading papers, meeting with industry partner, writing collaborative paper. 
	RP/M/26/9
	Supervisor’s
	Yes
	Partner, pets and family/UK/ E1stL
	Biology; Ecology/3rdyr/Supervisor/Office (computer codes, statistical analysis, proximity to supervisor) and home (repetitive, mundane tasks, more comfortable, music)//Computational Biology; modelling road networks in South America, epidemiological approach, biodiversity, programming model – writing codes; generating GIS data layers, analysing data (PCA, correlation, DCA using R) and graphing, writing thesis chapters, drawing figures.
	SA/F/25/11
	Supervisor’s
	Yes
	Girlfriend, family & friends/Interntl/EOL
	Chem., Inorganic/1styr/Supervisor/Office (computer lab, productive environment) and home (can work remotely as well, thus more progress made)//Computational Chemistry, nanoelectronics, extended metal atom chains as alternatives to silicon based microchips, computational calculations, analysis, record-keeping, reading literature, working with Linux, charting results.
	Sophie/M/25/11
	Appendix (continued)
	Research project
	Part of a lab group?
	Personal/ UK or International/E1stL or EOL
	Field/Year PhD/Principal workplaces/Own work 
	Individuals/gender/age/ /# participant documents
	Supervisor’s
	Yes
	Family and friends/UK/ E1stL
	Materials/3rdyr/Supervisor/Office (computer to analyse, write; focus better than home//
	TDB/M/25/12
	Applied aspects of physics, synthesis and characterization of graphene, a novel non-material, transition electron microscopy to see how defects form, analysing TEM data, processing microscopy images (removing noise), looking for trends to theorize models 
	Own
	Yes
	Girlfriend and lab mates/Interntl/ E1stL
	Zoo., Invertebrate evolutionary development biology /2ndyr/Self/Office, lab, home, other lab//
	Tom/M/25/15
	using development as a tool to understand evolution, manipulating embryos, molecular cloning, antibody staining, fixing animals, reading, writing a draft article, assembling sequence data, made phylogenetic trees, data ‘wrangling’ in Excel, doing molecular cloning, and antibody staining
	Supervisor’s
	Yes
	Boyfriend, family & postdoc/UK/E1stL
	Zoo., Epidemiology/3rdyr/Supervisor//Office, home (moved cities, higher capability to get things done at home), British library and bus (while traveling between cities)//Infectious diseases, dynamics of disease transmission, sociological influences on tick infection, ecology of tick infections, statistical modelling, creating datasets, data extraction, results verification.
	Tulip/F/25/8
	*These students were part of lab groups/teams but reported as working primarily independently, with some to substantial interaction with the supervisor only.
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	Abstract
	With doctoral completion rates hovering around 50%, students, faculty and institutions are seeking methods for improvement. This narrative inquiry examined the impact of collaboration and peer to peer experiences on doctoral completion of three peers in a part-time doctoral program. Prior to this inquiry, minimal research existed on the impact of peer to peer support and collaboration on doctoral completion; therefore, the three peer authors defined, described, and recommended ways to encourage organic collaboration. The authors’ defined organic collaboration as a naturally-formed dynamic peer to peer support group, built on individual strengths and differences, while focused on a common goal. Themes found during the narrative inquiry included the identification of a common goal, amicable group dynamics, peer to peer support, and intentional relational learning. The peer authors provided practical knowledge on ways students, faculty and higher education institutions can benefit from encouraging and supporting organic collaboration. This narrative inquiry demonstrated the long-term benefits of peer to peer support and collaboration that led to scholarly, professional, and personal support. 
	Keywords: Peer to peer support, part-time doctoral completion, organic collaboration, intentional relational learning, narrative inquiry, group dynamics 
	Introduction
	Completion rates among doctoral students remain an ongoing issue in higher education institutions (Gardner, 2010; Holley & Caldwell, 2012; Holloway & Alexandre, 2012; Jairam & Kahl, 2012; Jaschik, 2007; Kania-Gosche, Leavitt, & Wisdom, 2011; Lahenius, 2012; Mullen & Tuten, 2010). Research has shown that, within the United States, there are a staggering 100,000 individuals working to complete their doctoral degree, but an alarming 50% of those individuals will not succeed (Jairam & Kahl, 2012). Much of the research on doctoral completion rates link various factors to student failure or success. For example, Jairam and Kahl (2012) found that doctoral students face many stressors, such as “relative poverty, anxiety, sleeplessness, academic demands, fear of failure, examinations, and time constraints” (p. 312) but, on the contrary, a relevant stress release may be attributed to socialization among doctoral students striving for degree completion. Jairam and Kahl (2012) revealed doctoral student socialization generates various types of relationships that help to relieve stress and anxiety while providing academic support. 
	While previous research has focused on the completion rates of doctoral students, very little has been done regarding the role of peers in doctoral programs (Flores-Scott & Nerad, 2012), as well as the doctoral students as adult learners (Mullen & Tuten, 2010). Many factors can contribute to the successful completion of doctoral students, including the pedagogical use of student teams. Beyond the scope of higher education, teamwork has been defined as “a cooperative process that allows ordinary people to achieve extraordinary results” (Scarnati, 2001, p. 5). In the realm of higher education, specifically doctoral education, student-based teams are often created or identified by faculty for the purposes of completion of an assignment, then disbanded at the conclusion of the course (Macke & Tapp, 2012). While the value of a student-based team seems logical, minimal research exists illustrating the long term benefits of these student teams on the completion of a doctoral program. This lack of literary support prompts two questions: at what point does an instructor-identified team formed for a single course project, transcend into a collaborative team that fosters and supports doctoral completion? And, is it possible the prospect of this collaborative team is what could improve the progression of doctoral students through the often isolating dissertation phase, and subsequently positively impact completion rates? The peer authors experienced this type of collaboration during their doctoral program, which occurred in a naturally evolving, rather organic way. Consequently, the purpose of this narrative study is to define and examine the role of organic collaboration and peer to peer support on part-time doctoral student completion.
	Background
	The authors are three peers, Meghan, Laura, and Cathy, each balancing work, family, and busy lives, while participating in a part-time, non-cohort higher education leadership doctoral program. The resulting narrative study was designed to capture the organic collaborative experiences of these three peers in their doctoral program which ultimately led to their degree completion. Throughout this experience, the peers contributed to these collaborative efforts by creating intentional peer relationships during the comprehensive exam preparation, dissertation process, and post-doctorate scholarly practices. This narrative is the story of an organic collaboration among three peers who were united by their instructor in one course, but remained intact to this day by choice. While each of these peers was strong academically and would have completed the program in due time, each peer’s strength, when combined with the others, contributed to the strength of the organic collaborative team. 
	The organic collaborative team consisted of Meghan, Laura, and Cathy. Provided below is a short description of each member:
	Meghan started her doctoral career during her tenure as a higher education administrator in her institution’s alumni engagement department. She started the doctoral program in the Fall of 2006 taking one course at a time to balance classroom, work, and life. Several semesters after starting the doctoral program, Meghan increased her course load to two classes each semester, got married, purchased a home and moved, all while working full-time. Even though she started the program enrolling in one course at a time, leading to a longer program projection than her other peers in this article, this varied path serendipitously placed her on the same program projection, time-wise, as Laura and Cathy. Meghan successfully completed her doctorate in Spring of 2013.
	Laura was working part-time as an adjunct professor teaching early childhood courses in higher education and decided to pursue her doctoral degree on a part-time basis. Laura began her program in Fall of 2008, taking two courses every semester including summer. Her oldest child was 16 at the time and her twins were 6 and in first grade. Within the first year of her doctoral program, Laura began a full time position at a two-year private higher education institution. Laura’s goal was to complete her doctorate before her oldest son graduated college with his bachelor’s degree. Laura successfully completed her doctorate in March 2012 and her oldest son completed his bachelor’s degree in May 2014. 
	Cathy, an entrepreneur with no prior higher education work experience, aspired for a career in higher education as a full-time faculty member. She began her doctoral program in January 2008 on a part-time basis while she balanced owning and operating a business with her husband, and raising two young children under the age of six. Her dream was always to combine her educational knowledge with years of business experience in a college classroom. By her second semester in the doctoral program, she increased her course pace by enrolling in two courses at a time. In addition, within her first year in the program, Cathy began as an adjunct professor in the continuing studies division of the university in which she was enrolled. She continued working full-time for herself, teaching part-time for the university, raising a family, and taking courses until the completion of her program. In August, 2012, Cathy successfully completed her doctorate.
	In Fall 2009, Meghan, Laura, and Cathy were placed on their first instructor-identified team for a team-based project. The chemistry among the three peers formed a lasting bond, resulting in the organic collaborative team as defined below.
	Definition
	For the purpose of this study, the peers defined organic collaboration as a naturally formed dynamic peer to peer support group, built on individual strengths and differences, while focused on a common goal. As a team of peers, the common goal started as the completion of a team-based assignment; progressed as support and collaborative study sessions in preparation for the comprehensive exams; followed by the completion of their individual dissertations and program completion. This common goal continues beyond program completion as they pursue scholarly research together. When asked independently of one another to define organic collaboration, Meghan described organic collaboration as a group of individuals that come together on their own accord to work together to meet a common goal; Laura characterized an organic collaborative team as a peer group which is not forced or predetermined, and one in which all team members want to be a part of this collaboration; and Cathy identified it as a self-selection of peers that occurs by trial and error, while blending various personality types and leadership styles, all for a common purpose. Even though portions of each of the peer’s definition emerged during the study, the literature was void of any reference to organic collaboration; therefore, Meghan, Laura, and Cathy defined themselves as an organic collaborative team. 
	Literature Review
	The Council of Graduate Schools (2014) is in the midst of a multi-phase seven-year project researching Ph.D. completion and attrition rates. Findings thus far found an unfavorable prospect for doctoral students with less than 75% of students entering a Ph.D. program persist to completion (Council of Graduate Schools, 2014). Furthermore, the Ph.D. Completion Project found 80% of the participants identified financial support as the top incentive toward timely completion, 63% cited mentoring/advising as incentive, but only 39% identified peer support as a motivating factor leading toward degree completion. Kania-Gosche et al. (2011) asserted that earlier phases of the Ph.D. Completion Project emphasized the need for “more support for students during the dissertation writing phase” (p.1). However, as the name implies, the Project focused only on Ph.D. students, primarily in the fields of engineering, life sciences, math and physical sciences, social sciences, and humanities. Storms, Prada, and Donahue (2011) addressed doctorate in education (Ed.D.) completion and contend completion rates frequently stall between the points of course completion and dissertation defense. Another distinction in the case of education, the demographics of Ed.D. students often differ from those of Ph.D. students; Ed.D. students are “admittedly a different population than typical Ph.D. students” (Butin, 2010, as cited in Kania-Gosche et al., 2011, p. 2). 
	Kania-Gosche et al. (2011) identified a gap in the literature dedicated to the study of Ed.D. programs, and found typically that Ed.D. students experience a gap of many years between completion of a masters and the pursuit of a doctorate. Additionally, Ed.D. students are often adult learners who have families, financial obligations, and work full-time. Due to the nontraditional nature of the Ed.D. student, the isolation felt during the dissertation stage and need for support can be more pronounced (Kania-Gosche et al., 2011). As such, nontraditional doctoral programs are designed to meet the needs of the adult learner; specifically, the scholarly practitioner. According to Radda (2012), nontraditional doctoral students bring “15-25 years of professional experience … [along] with masters degrees and significant knowledge and experience in their current field of practice” (p. 50). Furthermore, these doctoral students need opportunities to interact in a scholarly environment that does not revolve solely around classroom interactions. Radda (2012) identified the need for scholarly learning communities that assist nontraditional doctoral students in connecting beyond the classroom. He described a concept called the Doctoral Community Network, which provides nontraditional doctoral students opportunities to collaborate with peers virtually. The Doctoral Community Network is an online scholarly network which assists with connecting doctoral students with other nontraditional students to facilitate informal discussion and interactions, thus forming a collaborative community of learners.
	Collaboration is a key component to academic success and student performance, especially within higher education doctoral programs. Collaboration has been shown to improve the completion rate of students due to an increase in socialization within the academic program. Anderson (1996) noted, “It is important, therefore, for those who would enter academic life, namely doctoral students, to participate in collaborative efforts as part of their education and socialization” (p. 306). Additionally, Pemberton and Akkary (2010 ) concluded: “Studies on program completion show that peer relationships, in the form of meaningful professional and personal connections, are associated with increased motivation for learning, persistence in the face of challenges, and success in program completion” (p.180). Group work and collaboration can benefit the individual student because it “provides a shared workload, shared ideas, shared deadlines that help to increase momentum on a project” (Anderson, 1996, p. 307). 
	Collaborative pedagogy has the ability to facilitate learning in a student-centered forum in the context of project-based, case-based, inquiry-based and problem-based scenarios (Oliver, 2001, as cited in Tarricone & Luca, 2002). Furthermore, collaboration “relies upon individuals working together in a cooperative environment to achieve common team goals through sharing knowledge and skills” (Tarricone & Luca, 2002, p 641). Successful teams exude a synergistic energy in which all members contribute and participate, while remaining flexible and adaptable to a cooperative work environment while all striving for a common goal, rather than an individualistic effort and competitive environment. Successful team characteristics among members have the ability to predict collaborative success (Tarricone & Luca, 2002). 
	It is important to note that while teamwork and collaboration are similar, they are not necessarily synonymous. Silverstein (as cited in McLeod, 2010) emphasized, “Teamwork and collaboration are cousins, but they are not twins” (para. 8). Differences between the two are based on structure and flexibility. Teamwork exists in a hierarchical structure, thereby influenced by an authoritative figure such as a professor or coach. Campbell (2011) identified a team as those grouped by a manager who “work closely together to achieve a joint outcome … [and act] interdependent, but they are fully committed to a single result” (para. 3). He continued, teams “need to reach joint decisions … [and] will be cautious about taking unilateral action without checking with each other to make sure there are no negative side effects” (Campbell, 2011, para. 3). Team members may dislike each other, but as long as the authoritative figure has the ability to resolve disputes, the team may be successful (Campbell, 2011). In the realm of academia, a professor designs a team project, sets expectations, timeline, and requirements. All students are aware of expectations and requirements for success and, ultimately, the professor remains the authoritative figure (McLeod, 2010). Collaborators, according to Campbell (2011), share goals, but those goals are “usually only a small part of their responsibilities. Unlike a team, collaborators cannot rely on a leader to resolve differences” (para. 5). A successful collaboration “requires emotional engagement ... and participants have a high respect for each other’s competence on the topic of the collaboration” (Campbell, 2011, para. 8). 
	When it comes to examining the effects of collaboration and peer impact on graduate/doctoral students, minimal research has been completed within this subject (Devenish et al., 2009; Flores-Scott & Nerad, 2012). Anderson (1996) stated that collaboration, or group work, is beneficial to doctoral students in three ways. First, it provides an outlet in which students will be exposed to “critical secondary expertise” (p. 310) thereby allowing doctoral students to expand their own knowledge and skills. Second, it provides social benefits outside of the classroom and connects peer to peer, and peer to faculty interaction. Lastly, it provides doctoral students with a deeper connection and network within their academic program (Anderson, 1996). The main component of collaboration is a social foundation. Gardner’s (2010) study on the impact of socialization and completion rates in doctoral programs found that successful programs offered the greatest opportunity for students to form such social relationships. Students within Gardner’s study reflected on their academic programs and identified their peers and faculty as “family” (Gardner, 2010, p.69). 
	Despite the family effect felt by some, collaboration may come with its share of downfalls for other doctoral students. Some doctoral students find collaboration cumbersome when problems arise with a project or within the group (Anderson, 1996). Devenish et al. (2009) stated that within a group setting, students can fear that individual student voice would be diminished over the group voice. Furthermore, group dynamics can suffer when members of the group are not contributing or putting in the same effort as others in the group, or competition might arise with authorship credit, especially when it comes to academic work (Anderson, 1996; Pemberton & Akkary, 2010). While collaboration and group work can foster negative implications for the individual student, the benefits outweigh its drawbacks. 
	Traditionally, collaboration within doctoral programs is often utilized in disciplines where the work was deemed beneficial to both the student and faculty (Anderson, 1996). Additionally, Anderson (1996) described collaboration as “not only a structural work arrangement but also a means for enhancing students’ socialization to academic life” (p. 321). Many doctoral programs utilize the cohort model in which students enter a program of study and remain intact as a group throughout the progression of coursework (Pemberton & Akkary, 2010). Even though much of the research on graduate and doctoral program collaboration is often focused on examining the impact or development of cohort model programs, Mullen and Tuten (2010) found that, although often rare within academic programs, self-created peer to peer cohorts impacted student progress. 
	McLeod (2010) defined collaboration as a function of a peer-based, self-directed structure which evolves over time, requires flexibility, and frequently changes based on fluxing situations. Collaboration is “about coming together and putting your best ideas in the service of something bigger than yourself” (McLeod, 2010, para.23). Furthermore, Campbell (2011) identified three attributes of successful collaborations as evidence and commitment of an emotional engagement, high levels of respect among collaborators, and freedom to use creativity as a way to advance the collaborative efforts. Amabile et al. (2001) stated collaborative success also includes the presence of a project-relevant knowledge, and common attitudes and motivation. 
	Collaboration at the doctoral program level has a specific program focus of education, research, and dissertation completion. Anderson (1996) found that graduate programs that include collaboration have benefits such as preparation towards research and is a “means for enhancing students’ socialization to academic life” (p. 321). Doctoral program collaboration strategies such as intentional relational learning, communities of practice and doctoral student mentoring programs can impact doctoral student success and completion. Intentional relational learning provides opportunities to encourage collaboration and reciprocity among faculty and students and peer to peer where sharing of ideas are encouraged and competition is discouraged. 
	These distinctions provided the transitional context from what started as an instructor-identified team assembled for a single assignment, to the collaborative relationship that emerged as an organic collaborative team of peers. 
	Methodology
	Narrative inquiry, as a qualitative research method, is focused on examining and categorizing human experience through shared stories (Connelly & Clandinin, 1990; Creswell, 2006). This narrative inquiry, conducted by these three peers, examined their organic collaboration experience in a higher education doctoral program and shows implications for the impact of such collaboration on doctoral student success. By using a narrative inquiry approach it allowed the peers, as researchers, to reflect on their experience, both on a social and personal level, and use their experience to provide practical knowledge for institutions, doctoral programs, and student collaboration (Conle, 2000). 
	As a means to capture their individual reflections, the peers developed a reflective questionnaire that was used to provide a structure to their stories. Interpreting stories and reflections “is at the heart of narrative analysis” (Patton, 2002, p. 118). The questions were as follows:
	Describe your experience as you first became involved in this team?
	What kinds of attributes existed among team members?
	What impact, if any, did your team members have on your doctoral completion?
	Describe the characteristics of your team - what makes the team successful? Were there times when collaboration was difficult? Please be specific and describe.
	Describe examples of peer to peer support that you experienced during your team experience?
	How did faculty encourage collaboration and networking?
	How did the institution support peer collaboration?
	What suggestions do you have for the institution, faculty, or other doctoral students regarding organic collaboration?
	How would you define organic collaboration?
	These reflective questions prompted each peer to reflect on their organic collaboration experience and the impact it had on their doctoral student experience. 
	The collected peer responses were then reviewed using the constant comparative method allowing the peers to compare their reflections for similarity, consistencies, and themes (Creswell, 2007; Merriam, 1998). By using the constant comparative method, the peers were able to identify four key organic collaboration themes: common purpose, group dynamics, peer to peer support, and intentional relational learning.
	Connelly and Clandinin (1990) described narrative inquiry as “a process of collaboration involving mutual storytelling and restorying as the research proceeds” (p. 4). During the data analysis, the three peers met on several occasions to discuss the data, share personal insights and discoveries allowing for additional reflection, and the peers to expand upon the narrative inquiry. 
	Findings
	Theme One – Common Purpose
	Theme Two – Group Dynamics
	Theme Three – Peer to Peer Support
	Theme Four – Intentional Relational Learning

	The collaborative experience of the three peers, Meghan, Laura, and Cathy, illustrated that such peer to peer collaboration provides key characteristics that helped each member to doctoral program completion. Gardner (2010) stated that collaboration provides peer support that can prove to be beneficial in helping doctoral students reach their completion goal. While this organic collaborative team’s experience echoed the literature, four distinct themes emerged: uniting for a common purpose, possessing amicable group dynamics, providing peer to peer support, and creating intentional relational practices. 
	In the early days of the peers’ collaborative activity, the three peers were assigned to a team by the instructor. At that time, the common purpose was simply successful completion of the assignment. Since the peers were participating in a non-cohort program, this was the first time they were enrolled in the same course. Within a few weeks, the assignment was presented to the remainder of the class and the peers received positive feedback from the instructor. A bond was formed and continued to strengthen as the peers were occasionally classmates in future courses. 
	In non-cohort learning environments, use of team projects is an effective pedagogical approach that fosters this socialization among students (Mullen & Tuten, 2010). Although Meghan, Laura, and Cathy worked together on the instructor-identified team within the class environment, the continuation of the collaborative interactions occurred voluntarily beyond the scope of the classroom and was not centered solely on classroom interactions, as echoed by Radda (2012). Coincidentally, despite their varied course trajectories, the three peers reached course completion at the same time, and the preparation for comprehensive exams united them for a common goal. 
	Similar to the research of Amabile et al. (2001) on the need for common attitude and motivation, these peers found that their common goal of doctoral completion was a key factor in their team coming together organically. For Meghan, having a common goal made her organic collaborative team experience, and all that work and effort, that much more special. She described that doctoral programs can be such an individual process; however, by forming our organic collaborative team it enhanced the shared experience, often felt in a classroom setting, throughout the whole program. Meghan felt that her team helped to keep her focused on the end goal, motivated to do her best, and assurance in knowing that there is always someone to turn to who will understand her struggles. She added that getting a doctorate is hard work, and having peer support makes all the academic challenges that much easier to conquer. Meghan described this team as having a shared goal, “to completing our degrees”, and she continued: “Sure, this goal was also an individual goal, and we had our own ways of getting there at times, but the connection kept us going.”
	As Tarricone and Luca (2002) alluded, collaboration can be the impetus for common goal achievement. Laura agreed when she stated: “We all wanted to succeed. Everyone was willing to provide a helping hand when needed and there was never a feeling of competition.” Although all peers had different personalities, the diverse personalities seemed to work well together. 
	Campbell (2011) described the attributes necessary for successful collaborative efforts as respect, creativity, mutual encouragement, and support. Pemberton and Akkary (2010) asserted the absence of competition is necessary for collaborative success. Essentially, group dynamics are effective when all members contribute fully and equally. Cathy acknowledged: 
	I would have completed my degree regardless, but the impact of our organic collaboration gave me the strength of a study group for comps, as well as being a sounding board, shoulder to lean on, and source of encouragement and support, but most importantly, I had an opportunity to help them in return. This experience was not about ME completing the program, it was about getting all three of us completing the program.
	For Meghan, the group dynamics provided her with a level of comfort, similar to that of a family, and provided a sense of familiarity. “The first time we worked together it just clicked. We were able to come together and share ideas openly. We were open to each other, the way we worked, and our ideas.” She continued: “It was apparent that we were a group that had energy, which helped to keep motivation going. It turned what could have been an assignment to complete into something that was an enjoyable learning experience.”
	The group dynamics Meghan, Laura, and Cathy experienced illustrated Gardner’s (2010) “family” characteristic through their lasting friendship and support. Prior to each of them completing their dissertations, the support was in the form of encouragement, advice for how to approach various situations, and being a cheerleader for each other. Cathy explained: “Post dissertation, the support is still amazing, but more in a friendship context. Each of us has great respect for the others and that in itself is support.”
	The peer’s organic collaborative team displayed diverse group dynamics such as providing support, encouragement, strength, intelligence, focus, determination, commitment, accountability, and socialization. The peers were three different people who were each strong individually, but when working together, the team was even stronger while complementing each other’s style in a powerful way. Meghan, Laura, and Cathy’s group dynamics allowed for a level of openness to each other’s ideas and concepts which provided an environment in which to share their individual voices without fear of being unheard. Devenish et.al. (2009) found that students working in a team or group setting feared a loss of voice. This notion was not evident among the organic collaborative team of Meghan, Laura, and Cathy.
	Peer to peer support was an emergent theme from this narrative study. As stated previously, minimal research has been completed on the role of peers in doctoral education (Devenish et al., 2009; Flores-Scott & Nerad, 2012). Meghan, Laura, and Cathy depended on each other for support and encouragement throughout their journey. Cathy provided an example of this support as follows:
	The entire comprehensive exam experience provided opportunities for major support at all times. If any of us felt as though we were struggling to grasp a concept, the whole team would focus on that area until it was understood. At the same time, the review helped to reinforce each of our understanding of the particular concept. 
	Although each was self-directed and motivated, the peer to peer support provided a place to turn if in need of encouragement and advice. Beyond comprehensive exams, the peers provided support as each reached the dissertation proposal defense, and later dissertation defense stages of the program. Meghan agreed:
	We cheered each other on and checked in often to make sure we were moving along. I took the longest in getting this date, but they were behind me to keep my spirits up. We were there for each other through each step, celebrating each small victory, leading to the greatest victory of all; the successful dissertation defense.
	The peers’ mutual support was a common occurrence, being present for each other to wish each other good luck prior to, and congratulations after, the successful defense. Essentially, each successful defense was a victory for the team. 
	Meghan, Laura, and Cathy have continued to learn and work together through writing publications and presentations. Although each peer has a separate career path, they continue to collaborate on academic and scholarly interests. When working together, the peers remained enthusiastic, flexible, and supportive of each other. Laura described the impact of peer to peer support as being “imperative for preparing for comprehensive exams.” She continued: “Everyone contributed equally when having questions regarding research-specific questions. I received peer to peer support when working on my dissertation, and even while writing this paper, all team members did their share and contributed equally.” Meghan, Laura, and Cathy’s experience was similar to a community of practice. Lahenius (2012) asserted that students’ experiences in communities of practice may be illustrated the following themes: “belonging to a scientific community, academic development, and the experience of support from student peers” (p. 35). Furthermore, these communities of practice encompass multiple relationships that take place within social environments and among peers with shared scholarly interests (Lahenius, 2012). In this study, Meghan, Laura, and Cathy experienced a community of practice that was developed around scholarly and academic goals. They felt a belonging to a group where each could develop academically, professionally, and personally. Not only did this community of practice provide support through the comprehensive exam and dissertation stage, but support continued as peers collaborated on scholarly publications, presentations, and professional goals. The peers’ professional backgrounds varied; however, their shared scholarly interests provided ways for their organic collaborative efforts to continue. 
	Previous efforts have been made to use intentional relational learning to increase doctoral student success. Intentional relational learning includes opportunities for faculty and students to interact and learn with one another in settings that are collaborative and may not only occur in an academic setting. For example, faculty can create intentional opportunities for social and collaborative interaction between faculty and students and peer to peer. Relational learning is based on the theory of social constructivism where learning is reciprocal and ideas are freely shared (The Taos Institute, n.d.). “Evidence demonstrates that a primary focus on student learning that incorporates intentional relational practice has increased student persistence and graduation and enriched faculty work lives” (Holloway & Alexandre, 2012, p. 85). Through inclusion of these intentional relational practices, students and faculty “interact with and empower each other” to create communities that consist of “mutually beneficial and respectful learning as opposed to programs based on peer competition and isolation” (Holloway & Alexandre, 2012, p. 89). 
	In the peers’ narrative study of organic collaboration, intentional relational practices became a part of the process, but were not initially intentional. After the instructor-identified team experience previously described, the peers continued collaborating while studying for their comprehensive exams. The beginning of the study period took place in a purely academic setting. The study sessions then moved to more informal settings, such as restaurants and houses. This was described by Laura as: “Since the days on the fourth floor of the University library, we have met countless times to study, discuss, research, and have fun. So glad to be part of this team.” After successful completion of comprehensive exams, Meghan, Laura, and Cathy continued to collaborate and created intentional relational practices throughout the dissertation process. As peers, they provided support, assistance, and encouragement to one another throughout the process which resembled the intentional relational practices as described above (Holloway & Alexandre, 2012). Even though, the three peers were on different timelines toward completion of their dissertations, they were able to celebrate and derive encouragement from each other’s previous successes.   
	An unintentional outcome of the organic collaboration was that as a team, the collaboration and support went beyond the comprehensive exams; it continued into the dissertation phase with a great deal of informal interaction. Laura alluded to the social aspect of the team:
	The team was supportive, understanding, and flexible; at times, funny. Although we differed in a variety of ways, we all enjoyed each other’s company. We began to create informal relational opportunities where we could get together, drink some wine, eat some food, and collaborate.
	The group members provided support, encouragement, and flexibility to each other. Each member of the group remained highly motivated and self-directed, while also understanding of the need for work/life balance. In addition to the support, the organic collaborative team provided opportunities for socialization, which ultimately strengthened their bond and commitment to each other. When the peers collaborated socially, this helped to relieve stress and anxiety while they worked towards scholarly and academic interests (Jairam & Kahl, 2012). These social opportunities occurred at local restaurants, the three peers’ homes, and on social media. Most of the social occasions involved the three peers, but some included other peers, faculty, and the peers’ families as well. The peers found that each theme is not independent of each other. In order for organic collaboration to occur, each theme needed to be present and cumulatively build upon each other (Figure 1). 
	Figure 1: Nested Venn of Organic Collaboration
	As depicted in Figure 1, the common goal serves as the underpinning of the team and the key component to forming an organic collaborative team. As organic collaboration teams develop, they build on the foundation of common goal by identifying and recognizing their group dynamics. Amicable group dynamics of an organic collaborative team will help foster and enhance peer to peer support, which will transcend into practices of intentional relational learning. These themes provide the architecture of an organic collaborative team. This organic collaboration was an important factor in the three peers successfully completing their doctoral degrees, and also why they continue to work together as colleagues and friends.
	Implications
	Students, faculty, and higher education institutions can benefit from encouraging and supporting organic collaboration. As defined in this study, organic collaboration consists of four key themes: uniting for a common purpose, possessing amicable group dynamics, providing peer to peer support, and creating intentional relational learning. Given the statistics that less than 50% of students who enter a doctoral program persist to completion, leaders in higher education are compelled to find ways to improve these statistics.
	To encourage organic collaboration, faculty have the ability to utilize team projects within the classroom environment. Meghan suggested: “As students progress through the program, faculty should provide the opportunity to self-select teams for some classes. This provides the students the opportunity to self-select peers as team mates.” It is important to note, not all collaborations will be successful. As noted previously, successful collaborations consist of mutual respect, emotional engagement, and the ability to be creative and innovative (Campbell, 2011). Faculty and students can be encouraged to experiment and take risks when it comes to collaboration. In addition, since socialization has proven to be a significant factor in whether students persist in a doctoral program, students should be provided more opportunities to socialize both inside and outside the classroom. This socialization can occur by supporting program events, providing online platforms, and social media as ways for students to communicate and connect with peers. 
	Institutions can create a culture of collaboration where faculty and students are encouraged and supported in collaboration efforts. Laura suggested to “[p]rovide opportunities for students and faculty to come together and collaborate. Reward faculty for encouraging collaboration and creating collaborative environments for their students.” Although faculty and institutions need to be supportive of organic collaboration, there also needs to be a balance and understanding of differing student needs.
	Cathy suggested: “Faculty keep an eye out for groups that are forming organically, to hear their successes, and to think about how to guide other students to find possible groups.” Although, Cathy advised: “for some doctoral students, independent learning is more their style. Faculty should be aware of those not forming an organic collaboration, because those individuals might need the extra support to make it through the program.” 
	Peer to peer support should be recognized as an important factor that can positively impact doctoral completion. Devenish et al. (2009) recapped the experiences of a doctoral study group and how these positive experiences were not considered by the institution as a measure of postgraduate success. Devenish et al. (2009) proposed institutions recognize the value and application of peer to peer. Although Devenish et al. (2009) claimed the study group felt their experience was vital to their success, this was not recognized by the institution. 
	Consistent with Devenish et al. (2009), Meghan, Laura, and Cathy found their organic collaborative experience was a positive factor in their doctoral degree completion. Another consistency between the experience of Meghan, Laura, and Cathy when compared to the study as presented by Devenish et al. (2009), was that each other “remained engaged and enthusiastic with learning and with progress along the doctoral journey” (p. 60). Likewise, Flores-Scott and Nerad (2012) claimed peers were important to a doctoral learning program and had a positive impact on student learning, retention, and even the socioemotional development of students. Peers learned from each other and taught each other “what it means to be a student, a researcher, and an academic” (Flores-Scott & Nerad, 2012, p. 77).
	Conclusion
	Through this narrative inquiry, Meghan, Laura, and Cathy learned the value of organic collaborative efforts went beyond expectations, and developed into a lifelong partnership to this day. Initially, they were placed on an instructor-identified team for the purpose of assignment completion. As the peers started their organic collaboration as a comprehensive exam study group, their original goal was to study together and prepare for the exams, and ultimately pass the comprehensive exams. However, the goal transformed to keep each member motivated, focused, and completing their doctorates. Meghan, Laura, and Cathy gained so much more than a study group and a doctorate. 
	As stated previously throughout this narrative inquiry, doctoral completion rates are around 50% (Jairam & Kahl, 2012) and research is lacking on the impact of peer to peer support on completion rates (Flores-Scott & Nerad, 2012). This narrative inquiry illustrated the impact of organic collaboration and peer to peer experiences of three peers as they successfully completed their part-time doctoral program. Further, the three peers defined, described, and recommended ways to encourage organic collaboration, which consisted of coming together for a common goal, having amicable group dynamics, providing peer to peer support, and creating intentional relational learning as illustrated in Figure 1. This organic collaborative team is an example of the long-term impact of collaboration and peer to peer support that continues through scholarly, professional, and personal experiences beyond doctoral program completion. 
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	Abstract
	Grounded theory is a powerful and rigorous theory building methodology that has attracted considerable interest in business research; however, it is a challenging endeavour especially for novice researchers and in particular at the doctoral level. Although several researchers have attempted to clarify the cannons of various grounded theory approaches, still there is a shortage in guidance for doctoral students who wish to apply grounded theory for their studies. Using an example from a grounded theory business doctoral thesis, this paper provides a guide on the research design and utilisation of the Straussian grounded theory at doctoral level.  In doing so, the paper discusses the rationale, features, and benefits of grounded theory. Using an example from corporate governance research, the paper illustrates how the procedures of data analysis (coding), theoretical memoing, and theoretical sampling are applied to systematically generate a grounded theory.  Finally, the paper discusses major challenges to utilising grounded theory and how these can be addressed by doctoral researchers. This paper provides a clear and pragmatic exposition that can be useful to guide doctoral researchers who are interested in utilizing the Straussian approach of grounded theory in their studies.  
	Keywords: Research methodology, Qualitative Research, Grounded Theory, corporate governance, Doctoral research
	Introduction
	Research design refers to the “plans and procedures for research that span the decisions from broad assumptions to detailed methods of data collection and analysis” (Creswell, 2009, p. 3). Moreover, research design indicates how the research is conceptualized as well as the type of contribution it will achieve (Cheek, 2008). Qualitative research has evolved during the last century, through complex processes of successive stages of “epistemological theorizing” (Denzin & Lincoln, 2008, p. 311). As such, the term qualitative research has been confusing because it “means different things to different people” (Lockyer, 2008; Strauss & Corbin, 1990, p.18). However, qualitative research can be defined broadly as:
	a situated activity that locates the observer in the world. Qualitative research consists of a set of interpretive material practices that make the world visible. These practices transform the world. They turn the world into a series of representations, including field notes, interviews, conversations, photographs, recordings, and memos to the self… involves an interpretive naturalistic approach to the world. This means that qualitative researchers study things in their natural settings, attempting to make sense of, or interpret, phenomena in terms of the meaning people bring to them (Denzin & Lincoln, 2008, pp. 311-312).
	Indeed, selection of a qualitative research design will affect other decisions such as the research methodology and methods (Trauth, 2001). The former refers to the “overall approach to the research process” (Collis & Hussey, 2003). It also reflects the ontology and epistemology of the chosen paradigm of inquiry (Schensul, 2008), while the latter refers to the approaches by which data is collected by the researcher (Collis & Hussey, 2003). Grounded Theory is one of the principal methodologies for doing qualitative research (Creswell, 2003) and is acknowledged to offer unique experience and benefits to new researchers. As such, developing business research and more precisely corporate governance research (as the case discussed in this paper) requires more qualitative investigation as “Qualitative research can assist policy-makers and practitioners to develop more efficient governance mechanisms, by shedding light on the efficacy of policy prescription. “Qualitative research provides a basis for rethinking and challenging some of the dominant assumptions and meanings about how governance actors and institutions actually function” (McNulty, Zattoni, & Douglas, 2013, p.183). In an extensive review of published corporate governance research over the last two decades, McNulty et al. (2013) have concluded that “qualitative studies in governance have grown in number since the 1990s, but remain a small fraction of the published work on corporate governance” (p.183). 
	Towards this end, doctoral researchers must be encouraged to undertake qualitative research and grounded theory in particular. However, the use of “grounded theory” is said to be overly generic and confusing regarding alternative epistemological approaches to qualitative research (M.Jones & Alony, 2011; Suddaby, 2006). This highlights the need for further guidance and clarification of the methodology and how it can be applied. As such, the following sections of the paper attempt to provide a useful practical guide that helps understanding not only how to apply grounded theory – as a qualitative methodology- but also how it fits within the overall research design of the doctoral thesis. In doing this, it is equally important to clarify what grounded is and is not, in order to help doctoral students make the right decision when designing their research. This is discussed in the following sections.
	What is Grounded Theory?
	Grounded Theory was first developed by two sociologists, Barney Glaser and Anselm Strauss in 1967 as an action against the extreme positivism that had permeated most social research. Glaser & Strauss (1967) argued that researchers needed a method that would allow them to move from data to theory, so that new theories could emerge. Such theories would be specific to the context in which they had been developed and ‘grounded’ in the data from which they had emerged, i.e., substantive theory. That said, the substantive theory developed can be subsequently compared with existing more formal theories as advocated by Glaser and Strauss (1967) and as such linked to the existing body of knowledge. It is through this comparison with existing formal theories a substantive theory may “become a spring-board or stepping stone to the development of a grounded formal theory” (Glaser & Strauss, 1967, p. 79). The aim of grounded theory is to understand “how social circumstances could account for the interactions, behaviours and experiences of the people being studied” (Benoliel, 1996, p. 413). Grounded theory is discovered, developed, and provisionally verified through systematic collection and analysis of data pertaining to a particular phenomenon (Strauss & Corbin, 1990). This facilitates the move from a description of what is happening to an understanding of the process by which it is happening (Corbin & Strauss, 2008; Strauss & Corbin, 1998). As such, grounded theory is acknowledged as a rigorous approach that doctoral business students can utilise to build a substantive theory grounded and faithful to the reality and based on studying the phenomenon in its original settings (Bourmistrov & Mellemvik, 2002; Locke, 2001). Grounded theory is particularly well suited to “uncover and understand what lies behind any phenomenon about which little is yet known” (Straus & Corbin, 1990, p. 19). It  specifies a phenomenon “in terms of the conditions that give rise to it; the context in which it is embedded; the actions/interactions strategies by which it is handled; and the consequences of those strategies” (Strauss & Corbin, 1990, p. 91). Clearly, this entails creation of new knowledge through identification of the factors shaping a particular phenomenon (and their interactions), thus offering an in-depth understanding that can inform the practice and policy making. Elharidy, Nicholson, and Scapens (2008, p. 139) investigated whether grounded theory can be utilised in accounting research and concluded that it offers a balance between the expediency of the research findings and the rigor in theory development. Many other examples from different business disciplines have also confirmed Elharidy et al.’s (2008) contention. For instance, Palka, Pousttchi, and Wiedemann (2009) have investigated mobile viral marketing from the marketers’ perspective, where little was known about the motivations, attitudes, and behaviours of consumers. The grounded theory created has helped researchers and marketers to understand how to devise effective mobile marketing strategies. Another example is Sorour and Howell (2013) who investigated the corporate governance phenomenon within the Egyptian banking sector, which was not explored before. Here, the application of grounded theory identified the drivers, barriers, context, and consequences of this phenomenon and how it is handled by different actors involved. Hence, the outcome of this study has offered practitioners and policy makers an in-depth understanding of the phenomenon needed to enact successful reforms. At the same time, grounded theory can open venues for future research that can take the form of hypotheses testing studies. The objective of these studies is to statistically examine the relationship between the variables identified within the theory. 
	While this section clarified what is grounded theory, it is equally important for a doctoral researcher to recognise what grounded theory is not; Appendix A discusses this issue.
	Approaches to Grounded Theory
	Before, we illustrate the application of grounded theory, it must be noted that there are two main approaches that have emerged since the original grounded theory was introduced (Graham & Thomas, 2008; Hunter, Hari, Egbu, & Kelly, 2005). These are the Glaserian and Straussian grounded theory approaches (See Appendix B which briefly discusses the philosophical underpinnings of various grounded theory versions. This can be very useful to doctoral researchers who are considering using grounded theory). The former is the extension of the original grounded theory approach by Glaser (1992) while the latter is the ‘full conceptual description’ approach advanced by Strauss & Corbin (Hunter et al., 2005, p. 58). Here, the description emphasises a more detail explanation of concepts such as theoretical sampling, theoretical coding, and use of theoretical memos in generating grounded theory. Glaser is viewed as remaining more faithful to the original version of grounded theory in his approach to data analysis, while Strauss (with Corbin) is considered to have reformulated the original version (Glaser, 1992; Heath & Cowley, 2004). While Glaser (1978) emphasized the “interpretive nature of theory development”, primarily using constant comparison method, Strauss (with Corbin) focused on a “systematic coding techniques incorporating analytical techniques” (Goulding, 1999, p. 7). Thus, the differences between the two approaches have focused on methodological procedures for coding data and developing categories, emergence, researcher distance, and theory development (Graham & Thomas, 2008; Heath & Cowley, 2004; Parker & Roffey, 1997). Although the Strauss & Corbin (1990) data analysis process was criticised for being “programmatic and over formulaic and rigid” (Melia, 1996, p. 370), the critics admit that the suggested guidelines and procedures allow greater latitude for ingenuity and are an aid to creativity (Strauss & Corbin, 1994; Corbin & Strauss, 2008). Having more than one version of grounded theory, it is quite important that doctoral students state and justify in their theses which version has been used and why? This paper will answer this question in relation to a real grounded theory thesis example. The following section gives the background of this study.  
	Background to the Study of the Ethical Dimensions of Corporate Governance Practice in Ghana
	Having dominated the policy agenda in developed economies for well over two decades, corporate governance is now getting to the top of the policy agenda in developing countries (Abor & Adjasi, 2007). The growing attention at both the national and international levels has been attributed to the increasing levels of international corporate financial scandals and the growing acknowledgement that improved corporate governance is crucial for economic growth and development (Arjoon, 2005; Clarke, 2004; Mulili & Wong, 2010). However, the issues of corporate governance have focused mainly on listed companies and large public companies (Abor & Adjasi, 2007; Kyereboah-Coleman & Biekpe, 2005; Tsamenyi, Enninful-Adu, & Onumah, 2007) while little or no attention has been paid to public sector organisations (state owned enterprises and state institutions). Corporate governance is equally important in the public sector organisations as well as public limited companies.
	Meanwhile, the public sector organisations and the informal sector comprise over 70% of the labour force in Ghana (Baah, 2007; Ofori, 2009).  To Prempeh (2002) most state owned enterprises in Ghana continue to operate like sole proprietorship. Thus, shareholder accountability and minority shareholder-protection systems in most companies can appear to exist only on paper, leaving room for much self-dealing by organisational management and insiders. It is interesting to note that the nature of the Ghanaian business environment allows traditional cultural values to permeate the governance practice (Odotei & Aweodoba, 2006). Thus, business practices in Ghana still fall short of promoting an ethical, responsible, and transparent corporate governance environment. To this end, the study investigates the ethical dimensions of corporate governance practice in Ghana. It aims to understand the phenomena of governance practices in this context and examine its implications for good corporate governance systems in Ghana. A study into the ethical dimensions of corporate governance practice in state owned enterprises is crucial; particularly in a developing country like Ghana where the issues of corruption and mismanagement of public sector financial systems remain a major concern. Towards this end, a qualitative study was deemed suitable to achieve the required understanding of the corporate governance phenomenon in the context of the public sector, which has been ignored in the literature.
	Corporate Governance is concerned with the relationship between the internal governance mechanisms of corporations and society’s conception of the scope of corporate accountability (Deakin & Hughes, 1997). This includes the structures, processes, cultures, and systems that engender the successful operations of the organizations. Thus, corporate governance systems vary widely across nations due to the differences in economic conditions, legal systems, and cultural and political environments (Mensah, 2003; Mulili & Wong, 2010). Adding to the complexity, research highlights a conflict between the traditional cultural values and the theoretical propositions of the Anglo–American model of corporate governance (Adu-Amoah, Tsamenyi, &Onumah, 2008). This has consequently led to compliance, enforcement, and ethical concerns in developing countries corporate governance systems (Giurca-Vasilescu, 2008; Prempeh, 2002). 
	Research Methods
	The choice of appropriate method of data collection is influenced by the nature of the research questions and objectives; and the methodology (Kumar, 2005; Robson, 2002). The main methods of data collection used in this study are semi-structured interviews and focus group discussions, supplemented by a survey questionnaire which the researcher used to gain access and inform the formulation of the interviews. The researcher has used semi-structured interviews and group discussion to gather qualitative data from board of directors and senior managers of public sector organisations. These data collection methods are suitable for the qualitative grounded theory method of data collection which relied on understanding processes, behaviours, and conditions to provide the necessary insights into ethical corporate governance practice in Ghana. The semi-structured interviews are used “not only to reveal and understand the ‘what’ and the ‘how’ but also to place more emphasis on exploring the ‘why’” (Saunders, Lewis, & Thornhill, 2003, p. 248). This means that there is an opportunity to probe and understand the meaning, attitudes, opinions, and personal experiences of board of directors and senior managers of public sector organisations. Thus, this research benefited from their insider views of the state of corporate governance (Aguilera, Filatotchev, Gospel, & Jackson, 2008; Filatotchev, Jackson, Gospel, & Allcock, 2007; Hendry, Sanderson, Barker & Roberts, 2006, 2007).
	Using the constant comparative process in open coding of interviews and group discussion, open categories emerged. These were subsumed into main categories during the axial coding. The researcher utilized the paradigm model to establish the relationship among these main categories. It must be noted that the paradigm model is a tool which provides a framework to identify the phenomenon and links it with sub-categories, namely, conditions, context, action/interactional strategies, and consequences (Strauss & Corbin, 1990).This formed the basis for the selective coding, by which the core category and its relationships with the sub-categories have been verified. The study developed a substantive theory of ethical corporate governance practice through the process of coding, categorization, and analysis of qualitative data. The data collected reflected the views of board of directors and senior managers of public sector organisations. Thus, the substantive theory is grounded on data. The theory reveals that corporate governance practice in the public sector organisations is influenced by traditional cultural values and norms which have implications for ethical business environment. 
	The Rationale for Adopting Grounded Theory
	A number of the basic features of grounded theory make it an appropriate method for this study:
	(i) Grounded theory methodology includes analysis of processes. Within grounded theory methodology, the term ‘process’ is used to describe “the linking of sequences of action/interaction as they pertain to the management of, control over or response to, a phenomenon” (Strauss & Corbin, 1990, p. 143).
	(ii) Grounded theory methodology directly links macroscopic issues to the phenomenon under investigation and allows the generation of a substantive theory that “offers insight, enhances understanding, and provides a meaningful guide to action” (Strauss & Corbin, 1998, p. 12).Moreover, grounded theory is “more likely to resemble the reality” (Strauss & Corbin, 1998). This is because it builds theory faithful to the situation investigated (Collis & Hussey, 2003) which is grounded in data from the substantive area (Strauss & Corbin, 1998).Therefore, it can provide an understanding of the corporate governance phenomenon taking into consideration the particular characteristics of the context where it is embedded. This qualifies grounded theory to offer the understanding of corporate governance phenomenon within Ghana, identify its critical aspects and how it is shaped within this context.
	(iii) Grounded theory makes its greatest contribution in areas where little research has been undertaken (Howell, 2000, 2004, 2013; Nwanji, 2005). The nature of grounded theory is such that the theory that emerges “will be abstract enough and include sufficient variation to make it applicable to a variety of contexts related to the phenomenon” (Strauss & Corbin, 1990, p. 23). In other words, the substantive theory developed from this research can be used as a precursor for further investigation of this phenomenon and related issues. 
	(iv) Grounded theory is based on the canons of the comparative method, the systematic analysis and concurrent data collection, in addition to being acknowledged as a rigorous approach that “forces the researcher to look beyond the superficial, to apply every possible interpretation before developing final concepts, and to demonstrate these concepts through explication and data supported evidence” (Goulding, 2002, p. 297). It provides a faithful attempt to develop substantive theory that reflects socially constructed reality.
	(v) Grounded theory has been selected by many researchers in numerous empirical studies where the emphasis has been on studying the phenomenon within a particular social construct (Bourmistrov & Mellemvik, 2002; Locke, 2001). This includes in the area of Accounting (Gurd, 2008), in Management Accounting (Elharidy et al., 2008), in Management Research (Locke, 2001). Also, in Corporate Governance (Goddard & Assad, 2006; Nwanji, 2006; Sorour & Howell, 2013); and in Political Sciences and specifically in studying of European integration in financial institutions (Howell, 1998, 2000, 2004) have used the grounded theory methodology. This confirms the suitability of grounded theory for this study.
	That said, there are some constraints of using grounded theory method especially in terms of generalizability and reliability of the substantive grounded theory. Also there are many other grounds on which grounded theory can be criticized as discussed later in this paper (also see M. Jones & Alony, 2011, for further discussion of limitations). Notwithstanding, grounded theory is the most appropriate methodology for this research, taking into consideration its limitations. The researcher has used the grounded theory method to empirically investigate governance practice in Ghanaian public sector organizations to develop a substantive theory of corporate governance.
	Rationale for Adopting the Straussian Version of Grounded Theory
	In this study, the researchers adopted the Strauss & Corbin version of the grounded theory methodology. This approach provides a more structured and practically oriented method for generating theory, which can be helpful to understand large volume of data collected “yet they are not restrictively prescriptive”; this practicality is crucial especially in the case of time constrained studies (Parker & Roffey, 1997, p. 223) such as doctoral studies. Moreover, the Strauss and Corbin approach has been used in many business studies, for instance, Gurd (2008) reviews grounded theory research in the discipline of accounting and concludes that Strauss and Corbin procedures to grounded theory have been adopted in most of these studies. The following section provides a guide on how grounded theory can be utilised in doctoral business studies.
	Developing the Corporate Governance Grounded Theory
	The Coding Process
	Stage One: Open coding
	Stage Two: Axial coding
	Stage Three: Selective coding


	The aim of grounded theory is to generate new substantive theory grounded in data where little is already known or to provide a fresh slant on existing knowledge about a particular social phenomenon (Dick, 2002; Goulding, 1999; Strauss & Corbin, 1990). The theory to emerge reveals contextual explanation of a phenomenon rather than descriptions of complex social processes (Glaser, 2001; Strauss & Corbin, 1990). Martin and Turner (1986) advocate that grounded theory is proficient in examining complexities due to its ability to generate a comprehensive account of organizational action in context. In a similar vein, Locke (2001, p. 95) argues that grounded theory is “particularly appropriate to researching managerial behaviour” as it captures the complexity of the managerial process. 
	Glaser & Strauss (1967) contended that theoretical sampling is the process of data collection for generating theory whereby the analyst jointly collects, codes, and analyses his/ her data, and decides what data to collect next and where to find them, in order to develop theory as it emerges. Theoretical sampling is inherent in the grounded theory method of “data gathering driven by concepts derived from the evolving theory from constant comparisons to pinpoint places, people, information or events that will help discover concept variations and density of categories” (Strauss & Corbin, 1998, p. 201). Indeed, in this study, the researcher followed the theoretical sampling logic to gather additional data during and after the interviews; and from other sources, which was dictated by this method until categories were saturated. After saturation of categories was achieved leading to the emergence of a near core category, a process was coded. The grounded theory method provided the development of a relevant model to represent the theory that emerged. Here, the researcher adopted a combination of data collection methods to generate further data to confirm and refute original categories, offer detailed understanding of the categories in terms of their properties and dimensions, and establish the relationships between categories. 
	Theoretical sampling works by systematically “selecting subsequent participants or data based on the information which emerges from the data already coded” (Sarantakos, 2005, p. 66) as the theory emerges and the investigation focuses. The new data guides the researcher to select data samples which are most salient for the research being undertaken. Each of the data collection methods is associated with a type of theoretical sampling. The researcher utilised the questionnaire as a pre-cursive introduction to the interviews and to inform subsequent interviews. Still, the semi-structured interviews and the focus group discussion were the primary data collection methods used during the open and axial coding stages of the grounded theory process to identify categories and determine relationship between the categories. 
	The grounded theory process is based on theoretical sensitivity. Theoretical sensitivity is one of the numerous fundamental practices of grounded theory process which Glaser and Strauss, (1967) described as “the conceptual ability of the researcher to have theoretical insight into his area of research and make something of his insights” (p.46). It is a process where a researcher becomes aware of the subtleties of the data in order to understand and give meaning to the data (Strauss & Corbin, 1998). This conceptual awareness of the researcher is increased by a number of sources including disciplinary training and associated general ideas from outside of the researchers disciplinary domain (own experience) and being steeped in the literature (Nwanji, 2006; Schreiber, 2001; Weed, 2009). Indeed, it is necessary to “challenge our assumptions, delve beneath our experience, and look beyond the literature if we are to uncover phenomena and arrive at new theoretical formulations” (Strauss & Corbin, 1990, p. 76). It is expected that researchers approach the research situation with some background knowledge of the phenomena under investigation. This must be bracketed or set aside during the research process (Goulding 2002; Ng & Haze, 2008; Nwanji, 2006; Weed, 2009). 
	In order to conceptualise and formulate a theory, grounded theory requires that the researcher avoid preconceptions and be open minded as this enables the researcher to be “theoretically sensitive” (Glaser & Strauss, 1967, p. 46). Thus, Strauss, (1987) argued that pre-conceptions are inevitable, otherwise how could a researcher decide what particular fields were of interest to him or her? However, Glaser and Strauss (1967) point to the researcher’s own subjective experience as a dimension of credibility achieving a sense of conviction about theorising. They argued that the result of this conviction is not only the researcher’s presence in the setting. The researcher approached the problem situation with an open mindedness and allowed the evidence accumulate to dictate the emerging theoretical agenda. This provided the necessary theoretical sensitivity to conceptualise, formulate, and discover substantive grounded core categories (Glaser & Strauss, 1967; Ng & Haze, 2008). This serves as the basic requirement to undergo transition from description to higher levels of abstraction in the substantive theory building process. 
	In grounded theory research, data collection and data analysis occur concurrently. As such Qualitative interview data was systematically collected and analysed in an attempt to understand both the structure (why) and process (how) inherent with the corporate governance practice in Ghanaian public sector organisations. 
	During open coding, “data are broken down into discrete parts, closely examined, and compared for similarities and differences” (Strauss & Corbin, 1998, p. 102). This process exposes data and uncovers the thoughts, ideas, and meanings attached to yield concepts. Here, open coding was based on semi-structured interviews and focus group discussion of executives, directors, and senior managers from public sector organisations. Following each interview the researcher generated the interview transcript from the audio-tape recordings along with the written notes, which were subsequently microscopically coded sentence-by-sentence to allow concepts to emerge. A number of concepts emerged as the interview process progressed alongside writing theoretical memos. 
	At this stage of the investigation, the researcher remained open in terms of the structure and direction of the interviews to allow concepts to emerge naturally without ‘forcing’ them into predefined categories (Glaser, 1992, p. 51). Concepts that accurately capture thoughts and meanings of participants in relation to the phenomenon were developed. A concept is described as an “abstract representation of an event, object, or action or interaction that a researcher identifies as being significant in the data” (Strauss & Corbin 1998, p. 103). Data collection and data analysis proceeded until the data were saturated and no new concepts emerged. 
	The objective of open coding is to break down data into concepts by using theoretical coding procedures and constant comparison method. Incoming data was constantly compared, concept with concept to identify similarities and differences (Strauss & Corbin, 1998). Emerging codes were subject to theoretical relevance criterion and only concepts that show persistent occurrence in data collected, form open categories. Strauss and Corbin (1998, p. 103) define a category as concepts that stand for a phenomenon and drive conceptualisation to a higher level of abstraction. As part of the open coding process, categories are further specified in terms of their properties and dimensions of the properties. Properties are attributes or characteristics pertaining to a category whereas dimensions are location of properties along a continuum (Corbin & Strauss, 2008).
	Through the process of simultaneously comparing concepts to identify similarities and differences, eight (8) open categories emerged in terms of its properties and dimensions. They are Cultural Influence, Board Ineffectiveness, Ethical Concerns, Board Accountability, Government Interference, Regulations, Training and Education, and Weak Institutions. The open codes emerged from the responses to the interview questions which overlap as the interview progresses. The researcher identified the substantive codes in the manuscripts using the participants own words as much as possible. Subsequently, a list of codes were compiled and compared against the original transcripts to make sure that a code is used constantly throughout all the transcripts. The quotes and Table 1 illustrate how the process of coding progressed throughout the interviews and emergent concepts and the categories based on the interview questions presented. For example, in response to interview question 1, “How does your organisation’s governance regulation reflect Ghanaian cultural perspective?” and the focus group discussion, the following are a sample of views expressed by participants to illustrate how the concepts and category, national cultural Influence emerged through the process of coding:
	“For instance the culture of respect for elderly people influences a lot of things in that you can’t just go to the board demanding answers to questions, this respect for authority thing is really an issue but that is our culture” (Senior Manager, State Institution)
	“many people would like to have their family members and friends, …, their own children and relatives working in the company. So you will see this significant amount of paternalistic sort of character within the company”, You know, the other thing is the family values, our practices are influenced by these values” (Board member, State Owned Enterprise)
	“we all give and accept gifts but if somebody bring you a gift, at what time is the person bringing you that gift, and what is the value of the gift and under what circumstances do you bring a gift?”. It can be good or bad for business (Board member, State Institution)
	“I know some organizations which actually give gifts out and [pause] I… we don’t encourage giving gifts to other people, organization itself gives the board gift fine but I don’t know of any gift they send outside” (Deputy Director, State Owned Enterprise)
	The incidents identified here are culture influence, respect for elderly, respect for authority, family and friends, paternalistic character, unquestioned authority, give gift, receive gift, network relationships, interpersonal connections, practices influenced, value of gift, circumstances, family ties and relations, family values, family business. These were further compared with other interviews in relation to interview question 2 and those identified to relate to a common theme to be grouped together to form concepts and subsequently the category. 
	Table 1: Example of concepts and category that emerged through analysis of coding responses to interview question 1
	Category   Culture Influence
	Concepts included in the Category
	Culture Influence                                                        Board Practices                                  
	Respect For Directors Authority Not Questioned                                                Culture of Gift Giving                                                Family Ties and Relations                                                Accept Gift                                                                 Authority Respected                                                        Interpersonal Connections                                 Family Values Influence 
	Dimensions
	Properties   
	Negative
	Positive
	Gift 
	Negative
	Positive
	Respect for Authority
	Negative
	Positive 
	Family Influence
	Source: (Author, 2013)
	The coding process is followed for all interview questions to identify the emergent concepts and categories based on the responses from the interview questions which sometimes overlap. 
	National culture influence emerged as an open category expressed through its properties: gift, respect for authority, and family influence. The views referenced the reflection of Ghanaian culture values on corporate governance practice. The majority of the participants believed that there is a dominant influence of Ghanaian cultural values on corporate governance practice. To conclude, Figure 1 provides useful tips that can guide the open coding stage.
	Figure 1: Tips for open codingSource: authors based on Strauss & Corbin (1990, 1998).
	Having successfully ‘open coded’ the data, the analysis proceeded to the second stage which is axial coding. The primary purpose of axial coding “is to begin the process of reassembling data that were fractured during the open coding” (Strauss & Corbin, 1998, p. 124). This is the stage where the relationships between categories and their properties (Strauss & Corbin, 1990) are identified to “form more precise and complete explanation about the phenomenon” (Strauss & Corbin, 1998, p. 124). This is accomplished by making connections between categories along the lines of their properties and dimensions. The underlying assumption of the grounded theory methodology is that each category has links with other open categories. Also, it is at this stage that the open codes are grouped into categories and subcategories, and indeed some open codes become categories in their own right.
	Using axial coding recommended by Strauss and Corbin (1998), the researcher has completed four primary tasks: (a) laying out the categories in terms of their properties and dimensions, (b) identifying the conditions, actions and interactions among the actors, strategies and tactics, and consequences associated with the phenomenon, (c) relating categories to their sub-categories by analysing statements of relationship, and (d) identifying how the major categories relate to each other. Here, the researcher has utilised the paradigm model (Strauss & Corbin, 1990) to establish the relationships between codes/categories/concepts that emerged during the open coding. Table 2 displays the relationship between the open categories and the main categories based on the paradigm model.
	Table 2: Sub categories and their paradigm component.
	Paradigm Component
	Category
	Sub Category
	Phenomenon
	National Cultural influence
	Cultural influence
	1
	Causal Conditions
	Institutional factors
	Weak Institutions /
	2
	Government Interference
	Context
	Board Practices
	Board Ineffectiveness/ Board Accountability /
	3
	Regulations
	Intervening conditions
	Stakeholder Ethical Concerns
	Ethical Concerns
	4
	Action/Interaction Strategies
	Strategies
	Training and Awareness
	5
	Consequences
	Improved governance practices
	6
	Source: (Author, 2013)
	During the axial coding, the open categories were subsumed into five main categories, namely, national culture influences, stakeholder ethical values, board practices, strategies, and institutional factors which formed the basis for the selective coding.  To summarise, Figure 2 provides useful tips that can guide the axial coding stage.
	Figure 2: Tips for axial codingSource: authors based on Strauss & Corbin (1990; 1998).
	Axial coding was followed by selective coding which integrated, interpreted, and refined the major categories and their sub categories to form a story line that described what happened in the phenomenon. Corbin and Strauss (2008) assert that the fundamental objective of selective coding is to identify the core category and explain the story line.  According to Glaser (1978) the core category is a more highly abstracted category but must remain grounded in the data. 
	Central to the paradigm model is the core category which needs to be explained in relation to causal conditions, context, intervening conditions, action/interaction strategies, and consequences. A core category was identified as the central category used to connect all other sub-categories (Howell, 2000, p. 184). Selective coding describes the interrelationships among the categories and explores the complexities of the relationships among the concepts that emerged to ensure consistency with the data (Creswell, 2005). During the process of identification and verification of relations between the emerging categories of open coding, the researcher has identified “National Culture influence” as the category which best enables and facilitates the creation of orderly systematic relationships (Strauss & Corbin, 1990, p. 124) to be established according to the paradigm model. Thus, this process demands that each category be evaluated individually in relation to the core category, namely, “National Culture influence”. To illustrate the process, the researcher has asked some questions to ascertain where each category fits in the paradigm model. For example: Is it an intervening or a causal condition? Is the category action oriented or does it apply to the context? Asking additional questions was helpful to establish these relationships. The core category was selected and systematically related to the main categories which stand for sub categories. The relationship between the core category and the sub categories governance practices; Stakeholder ethical values; Institutional factors; and strategies were verified using the views and opinions of participants from the focus group discussion. Through the application of the paradigm model, the core category is linked with the other sub-categories.
	The development of propositions is an iterative process aimed at validating relationships among categories that were integrated in the paradigm model and its fit in the paradigm model were verified through recurring systematic analysis. Construct validity as well as relational validity of the paradigm model was established in the process of generating and testing propositions. To Howell (2013), propositions indicate generalised relationships between a category and its concepts and between discrete categories. Through constant comparison of the interview and focus group data, theoretical propositions were generated, refined and validated to describe the interrelationship among categories (Strauss & Corbin, 1998). These propositions may also be referred to as the “generalized relationships‟ of the paradigm model in the development of the preliminary framework with storyline. The following are the propositions:
	1. The dominant cultural influence on corporate governance practice in Ghanaian public sector organisations depends on the context of board practices. The board practices include the board ineffectiveness, board accountability and compliance and enforcement environment.
	2. Stakeholder ethical values facilitate and mitigate the impact of cultural influences on corporate governance practice. This occurs through code of ethics and corporate social responsibility.
	3. Strategies address board practices in response to the influence of national culture on corporate governance practice. This is done through training and awareness. The strategies aim to enhance board effectiveness, board accountability and compliance and enforcement.
	4. The consequence of the strategies leads to improved board practices such as improved board effectiveness, improved board accountability and enhanced compliance and enforcement environment. This further minimises the impact of the influence of the Ghanaian culture on corporate governance practice.
	These propositions were generated using the interview and focus group data and link concepts and categories including the core category of the paradigm model. They indicate how the categories developed in open coding are related to the key phenomenon “influence of National Level Culture”. One of the propositions developed from the interview and focus group data indicates that the impact of the dominant cultural influence on governance practice in Ghanaian public sector organisations depends on the context of board practices. This shows that influence of national level culture can have both positive and negative impact on governance practices depending on board ineffectiveness, board accountability and compliance and enforcement environment. A visual model of the relationship among core category and the sub-categories is in Appendix C.
	The set of propositions that describe relationships between categories guide how categories relate to components of the paradigm model. Thus, these relationships impact on the interpretation of relationships between categories guided by and inductively derived from the propositions of the paradigm model. The paradigm model and set of propositions developed enable the core category, “Influence of National Cultural Values” to be interpreted as follows:
	There is a dominant influence of national level culture on corporate governance practice. The conditions of Weak Institutions, Poor Leadership and Management of public sector institutions and Government Interference encourage the dominant ‘influence of national level culture.’ The activities that will improve “corporate governance practice” are influenced and conditioned by factors such as:
	 Code of Ethics
	 Corporate Social Responsibility 
	 Board Responsiveness
	Due to the above intervening conditions and strategies, separately or together, activities introduced to improve corporate governance practice will only be successful where the ‘influence of national level culture’ is positive. As a consequence, ‘improved corporate governance practice’ may not be achieved satisfactorily. 
	The storyline of the study formulates and describes the link between the categories and the central category as follows.
	The ethical dimensions of corporate governance practice in Ghana highlight the dominant ‘influence of national level culture’ (include gift giving and gift receiving, respect for authority/elderly and close family system). Factors that encourage the dominant ‘influence of national level culture’ include other governance practices such as weak institutions, poor leadership and management of public institutions, and government interference (including political interference and government intervention). These factors serve as conditions that encourage and enable the negative ‘influence of national level culture’ on governance practice. The governance practice of ‘board training, minority shareholder awareness, and education’ improve and better the negative ‘influence of national level culture’ to achieve ‘improved governance practice’. The intervening conditions of the phenomenon consist of the ‘code of ethics, board responsiveness, and corporate social responsibility’ that mitigate and support the governance practice of ‘board training, minority shareholder awareness and education’ to be effective and efficient. Consequently, the outcome of effective and efficient governance practice of ‘board training, minority shareholder awareness and education’ should enable and enhance corporate governance practice of ‘improved corporate governance practice’ to be achieved.
	The central explanatory concept of the research defined as “Influence of National Culture” enabled the categories to be organized around the central phenomenon in the preliminary framework. The narrative explanation of the paradigm model, consisting of eight categories, formed the basis for developing the preliminary framework around the phenomenon of corporate governance practice in Ghanaian public sector organisations. 
	The study established a relationship between the substantive theory and the formal theories of culture relativism and universalism and teleological and deontological ethical theories and meso theories of shareholding and stakeholding. This facilitates the development of the substantive theory of corporate governance grounded in data which demonstrates that corporate governance systems are socially constructed and as such understanding the behaviour of board of directors is vital for understanding how governance systems operate. Figure 3 shows some tips on doing selective coding.
	Figure 3: Tips for selective codingSource: authors based on Strauss & Corbin (1990; 1998).
	Limitations of Grounded Theory
	There is no one methodology without its own limitations. Recognizing and acknowledging these limitations is very useful for further development of research and demonstrating the critical thinking ability of the researcher. Grounded theory methodology is criticised for the following reasons: extensive focus on middle-range theories and not really producing theories which are more general (Bryman, 2001); the context and narrative flow loss due to the coding process (Coffey & Atkinson, 1996); and over emphasis on analysis at the expense of the respondents’ description of their experience which constraints clarity of understanding (Riessman, 1990). Regardless, grounded theory is heralded as the most influential methodology for interpretive research and for making qualitative social science research method systematic and scientific (Denzin & Lincoln, 2005). This is because of its iterative and analytical process of data analysis and the subsequent development of a new theory grounded in data (Bryman, 2001; Charmaz, 2006) which cannot be divorced from the process by which it is developed”. Grounded theory uses mainly inductive logic; however, Strauss & Corbin (1998) argue that since it uses conceptualisation or interpretation, it is also deductive. In grounded theory the researcher is encouraged to develop some level of abstraction, objectivity and sensitive to words and statements throughout the research process (Patton, 1990). It is therefore worth considering grounded theory methodology for examining managerial phenomena, what Locke (2001, p. 95) labels as “linking well with practice”. The choice of grounded theory as a methodology for this research is appropriate, relevant, and suitable to develop a substantive theory corporate governance practice in Ghanaian corporate governance system.
	Surviving the Grounded Theory Research:  A Personal Reflection
	As indicated earlier, surviving the grounded theory research starts with good research design. This essentially starts with the appreciation that grounded theory aims to understand the nature of phenomenon rather than investigating the relationship between the phenomenon and other variables (being the objective of theory verification studies rather than theory generation). Moreover, grounded theory can offer a number of benefits that are usually known at the end of the research rather than from the outset; however, knowing these benefits earlier at the planning stage can help better make an informed decision. For instance in this study, the benefits included the following. Firstly, the method allowed the researchers to enter the field to help the discovery of the phenomena which is of greatest importance to the participants. Through the application of the method, we were able to conceive appropriate research questions which subsequently allowed the execution of more conventional research. As such, this gives an indication that although we have a particular research question before entering the field, the precision of such question(s) can be enhanced as part of the grounded theory research. Secondly, the method enabled us to provide a more logical and practical research. The researcher begins with only an idea of the area under investigation, but as the research gains direction, focus, and momentum, the researcher commences a gradual sensitization with extant literature (M. Jones & Alony, 2011; Suddaby, 2006, p.634). Thirdly, following the guiding principles prescribed by Strauss and Corbin (1990), the use of the constant comparison and the principle of theoretical sampling became practical and useful throughout the entire research process and they truly represent the core of the grounded theory method. These two cannons helped to achieve the aim of the study: to gain an in-depth understanding of the phenomenon and to build a substantive theory (Glaser & Strauss, 1967). Another important aspect in designing the grounded theory research is to be explicit about the philosophical underpinnings of the research and whether they match the selected grounded theory philosophical aspects, as this will safeguard against the danger of making “the focus of the researcher … on how to verify the emerging codes rather than on how to understand the nature of the phenomenon being studied” (Elharidy et al., 2008, p.148).  
	Doing grounded theory research is a learning curve, to understand conceptualisation and hence coding can take time, but will eventually happen by following the cannons of grounded theory and by listening to the data and look deeper at its meaning. A grounded theorist needs to appreciate that theory is different from description. While the earlier refers to answering the question of what, the latter proceed further to answer other questions of why and how. However, theorising cannot happen without (first) describing (Punch, 2009). Also, the literature can be part of the data itself, especially in terms of labelling of categories.  
	Although, the Straussian approach advocates three distinct stages of coding, in practice these coding stages cannot be totally separated. For instance, open and axial coding can happen concurrently, but they have a different focus. The earlier focus is to develop categories in terms of their properties and dimensions, while the latter focus on developing categories in terms of their interrelationships. Similarly, selective coding aims at the selection of the core category; however, this does not mean that the researcher has to stop thinking about the core category during earlier coding stages, rather it is the selective coding stage where the category is fully discovered in terms of its properties, dimensions and how it links with other main categories from axial coding. Grounded theory is not a linear process; rather it requires patience, creativity and revisiting data when needed. 
	Conclusion
	This paper demonstrates the application of grounded theory to corporate governance research and aims to provide the rationale, challenges and benefits of using qualitative grounded theory in business research. The paper explains the various philosophical and methodological considerations for the two main approaches of grounded theory (Glaserian and Straussian). The major focus of the discussion is its provision of detail illustration of using grounded theory in doctoral research, how the procedures of data analysis (coding), theoretical memoing and theoretical sampling are applied to systematically generate a grounded theory. Generally, the application of grounded theory research into the field of corporate governance can provide “richer and hopefully more authentic, accounts of reality” (M, Jones & Alony, 2011, p. 110) as it can in other disciplines. But more specifically it can be the basis for “rethinking and challenging some of the dominant assumptions and meanings about how governance actors and institutions actually function” (McNulty et al., 2013, p. 183). Although, it has been criticised especially for Glaser’s notion of “forcing”, the Straussian approach for grounded theory offers a more structured approach to theory generation that might be more suitable to time constrained studies such as doctoral studies. Although, grounded theory is a challenging methodology, careful thinking and planning of the research, understanding what the methodology is designed to offer and what it does not; following the cannons of the method including concurrent data collection and analysis, constant comparison of method, and theoretical sampling would make the research much manageable, fruitful, and enjoyable. Meantime, writing-up a grounded theory thesis might also be challenging because of the different logic that grounded theory follows in comparison to traditional positivistic research. However, one important aspect to address this challenge is by writing transparently to show how the theory has been generated, giving supporting evidence to concept derivation and integration as appropriate. 
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	Appendix A: What Grounded Theory is Not
	Recognising the major grounded theory misconceptions is an equally important step to knowing what grounded theory is. Suddaby (2006) offers an excellent discussion of this in a widely cited paper that groups these misconceptions into six groups that any doctoral student considering using the methodology has to know. These can be summarised in the following. First, grounded theory is not an excuse to ignore the literature. On the contrary doing grounded theory does not require the researcher to be a “blank sheet devoid of experience or knowledge” (Suddaby, 2006, p. 634) nor to enter the field without having a research question in mind. This can be particularly manifested when researchers are researching a well-established topic, with abundant previous literature, which they have simply decided to ignore (Suddaby, 2006). Second, some researchers believe that grounded theory is about presentation of raw data. Although, grounded theory pays attention to the lived experiences of research subjects, the focus is on the substantive area or the phenomenon under investigation and how and why it is happening. As such grounded theory aims at not only describing what is going on, but also at analysing why and how it is happening. Third, grounded theory is not theory testing/content analysis or word counts. Obviously, as a qualitative research methodology, grounded theory aims at inductively generating theories (Glaser & Strauss, 1967) rather than testing them. As such it can be contrasted to the logico-deductive theory which aims at verifying deductibility driven hypotheses (Howell, 2000). Moreover, grounded theory is different from content analysis (both quantitative and qualitative versions) being a methodology for data reduction and description rather than theorising (see Krippendorff, 2013, and Schreier, 2012 for more details on content analysis). Fourth, grounded theory is not simply routine application of formulaic technique to data. Grounded theory is not about applying rigid rules, for instance, it does not require a particular number of interviews to achieve saturation. Similarly it does not endorse using coding software blindly, by which theory can magically be driven. Here it is particularly important to note that grounded theory is a methodology to interpret the data, as such software can help but cannot do the interpretation. Fundamentally, it is the researchers’ responsibility to interpret the data towards generating theory. Fifth, grounded theory is not perfect. This refers to the need to appreciate the pragmatic element of grounded theory (sometime messy), this includes decisions that the researchers need to make including deciding the philosophical underpinnings of the work, knowing the point of saturation and the need to go back and forth between induction and deduction within grounded theory (Howell, 2000; Suddaby, 2006). Finally, grounded theory is not easy. Grounded theory is rather “the product of considerable experience, hard work, creativity and occasionally, a healthy dose of good luck” (Suddaby, 2006, p.639).
	Appendix B: Philosophical Underpinnings of Various Versions of the Grounded Theory Methodology
	Perhaps, knowing the philosophical underpinnings of various grounded theory versions can be quite useful at the research design stage. This would be the case to appreciate the somewhat unusual history of grounded theory and how the epistemological and ontological aspects of various versions have developed, and thus, better design the research project in terms of matching the research philosophical beliefs and that of the grounded theory method selected.  The original grounded theory methodology was developed by Glaser and Strauss (1967) during their study on Awareness of dying and Time for dying. It is a qualitative research method for the study of complex social behaviour from a sociological point of view.  Since the introduction of grounded theory by Glaser and Strauss (1967), it has evolved as its originators have further articulated and adopted the very method of grounded theory (K. D, Locke, 2003). Moreover, their students have also contributed to its evolution and though these students have tried to stick to the core concepts and tenets of grounded theory, they have developed their own style of grounded theory (Gurd, 2008; Locke, 2003). One example is Kathy Charmaz a student of Glaser and Strauss, who developed her own style of constructivist grounded theory (Charmaz, 2006; Gurd, 2008; Mills, Bonner, & Francis, 2006a). Additionally, substantive researchers who learned and utilized grounded theory and incorporated it in their work have also “further interpreted its research practices” (Locke, 2003, p. 2).
	Indeed, this has created some confusion in relation to the variety of methodological stances of various models labelled grounded theory (Elharidy et al., 2008; Gurd, 2008; Heath & Cowley, 2004; R. Jones & Noble, 2007; Mills, Bonner & Francis, 2006b; Parker & Roffey, 1997; Tan, 2010).
	Notably, various grounded theory models or versions have taken various philosophical /paradigmatic stances, for instance the original Glaser and Strauss grounded theory has its roots lying in American pragmatism and the symbolic interactionism school, which indicates that grounded theory could be located within the interpretive paradigm (Gurd, 2008; Heath & Cowley, 2004; Howell, 1998, 2000; Locke, 2001, 2003). As such, it assumes a relativist ontology and objectivist epistemology. However, Denzin and Lincoln (1994) consider that the classic grounded theory has realist ontology and objectivist epistemology and thus belongs to post-positivist paradigm (Annells, 1996; Locke, 2003). Later variations of grounded theory, such as Glaser (1978, 1992) can also be related to post-positivism orientation (Moghaddam, 2006), while Strauss and Corbin’s versions (1990, 1994, 1998) are more associated with the interpretive paradigm tradition (Locke, 2003). It should be noted that the literature includes somewhat confusing opinions about the paradigmatic orientation of Strauss and Corbin version of the grounded theory (Mills et al., 2006a). However, their acknowledgement of the importance of multiple realities and truth locates them in the interpretive paradigm (Mills et al., 2006a), especially that they assume the objectivity of the researcher (Moghaddam, 2006). Finally, Charmaz (2003, 2006, 2011) has developed another variant of grounded theory: constructivist grounded theory. Charmaz addressed the position of the researcher as a co-producer of data jointly with participants; as such she acknowledges that grounded theory should maintain a relativist ontology (Mills et al., 2006a); but with a subjectivist epistemology, because “theory depends on the researcher's view; it does not and cannot stand outside of it” (Charmaz, 2006, p. 130). Obviously, this locates Charmaz’s grounded theory in the constructivist paradigm (Charmaz, 2006).
	In conclusion, the above discussion clarifies that in grounded theory “paradigm lines are not always clearly drawn … they are determined more by the commitments of individual researchers than by the operational practices of a research approach” ( Locke, 2001, p. 13). However, researchers who identify clearly their ontological and epistemological stances can then “choose a point on the methodological spiral of grounded theory” (Mills et al, 2006b, p. 7). Grounded theory as such “transcends a simple categorization of methods and involves deeper assumptions about the philosophical basis of doing research” (Elharidy et al, 2008, p. 148). 
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	Abstract
	Increasingly doctoral candidates are attempting to complete a thesis by publication. This format varies between universities but there are common issues particularly in terms of progression, planning and timing. There are both advantages and difficulties involved in undertaking a thesis in this format. Our discussion of the supervisor/candidate partnership is framed within the requirements of a tight journal publishing agenda. Different universities have different requirements about the number of published papers to be included, the extent of candidate’s contribution as sole or joint author, the framing of the research as a unified thesis, presentation, and examination. The decision to attempt a thesis by publication must be taken early and data collection may need to be completed early. Articles then need to be written, polished, submitted, reviewed, revised and, hopefully, accepted. The thesis by publication is a juggling act between maintaining coherence and focusing on publishable segments. It is also a dialogue between supervisor and candidate involving the resolution of sometimes conflicting demands. Employing Cognitive Apprenticeship theory we present a shared autophenomenography that chronicles our doctoral journey that led to a successful thesis by publication. The findings are discussed under thematic headings: Logistics, Cognitive Apprenticeship in Action, and Building Trust.
	Keywords: Doctoral supervision, thesis with publication, cognitive apprenticeship, mentoring, building trust, shared autophenomenography.
	Introduction
	Over the past decade there has been increasing interest in the “processes, educational strategies, outcomes, and cultural and methodological dimensions of postgraduate supervision … [and] a growing number of potential and neophyte research students and supervisors who seek information about the nature of supervision” (Holbrook & Johnston, 1999, p. 3). There is international demand for a sustainable supply of researchers and a “throughput of productive doctoral students is vital to the health of academic disciplines” (Park, 2007b, p. 13). Pursuing a doctorate by publication is advocated in a number of disciplines as an effective alternative to the ‘traditional’ PhD that allows candidates the “opportunity for academic, professional, and personal development” (Davies & Rolfe, 2009, p. 593). It is imperative for doctoral candidates to build a track record of publication to enhance their employment potential (Jackson, 2013; Knight & Steinbach, 2008; Paré, 2010; Robins & Kanowski, 2008). This article explores the logistics and processes involved in undertaking a thesis by publication in the field of music education at Monash University, Australia by the first author (Rohan) under the supervision of the second (Jane). We have used the model of Cognitive Apprenticeship (Collins, Brown, & Newman, 1989) to scaffold our phenomenological research and focused on the nature of the supervisor/supervisee relationship.  
	Doctoral supervision is becoming increasingly complex and challenging (Melin Emilsson & Johnsson, 2007). There has been an “explosion of interest and innovation in higher degree research processes and practices” (Aitchison, Kamler, & Lee, 2010, p. 1) and doctoral provision has been the subject of “increasing scrutiny across the higher education sector” (Lee, 2009, p. 641). The route to attaining a doctoral qualification is rapidly metamorphosing into diverse forms and pathways (Park, 2007a). Undertaking a doctorate by publication is not new but was first adopted in the UK in 1966 by the University of Cambridge (Wilson, 2002). There has been a rapid growth in demand for PhDs by publication in the UK that may be understood as a response to institutional pressure for research productivity (‘publish or perish’) (Jackson, 2013). This pressure is also felt in Australia and it could be expected that the PhD by publication would be a more popular option, but the vagueness and inconsistency of university guidelines makes selecting this option problematic. Concerning the lack of clarity, Bradley (2009, p. 336) notes “a need for more harmonization of policy and guidelines amongst institutions”. This coupled with a relative paucity of supervisory experience in completing PhDs by this method “means the process continues to be treated with considerable caution in Australia (Jackson, 2013, p. 356).
	The supervision of research degrees per se is of considerable interest (Clegg & Gall, 1998; Melin Emilsson & Johnsson, 2007). Postgraduate research itself is a complex and constantly changing process and for some time “researchers, practitioners, and professionals have attempted to understand and make sense of the world … with research supervision noted as particularly challenging” (Grant, Hackney & Edgar, 2014, p. 43). There is a “need to explore issues of quality in postgraduate supervision in education” (Johnson, 1999, p. 18) but it is widely acknowledged that successful candidature relies on the supervisor-candidate relationship (Holbrook & Johnston, 1999; Johnston, 1999) in which trust is central (Melin Emilsson & Johnsson, 2007). A supervisor should have the qualities of a mentor who supports and encourages candidates to develop their skills in every aspect of academic endeavour. A mentor should be consistent, trusting and trustworthy, fair, and expert (Erdem & Aytemur 2008; Wadee, Keane, Dietz, & Hay, 2010). Aspirationally, Sambunjak, Straus, & Marusic (2009) identify desired characteristics of mentors within three dimensions – the personal, the relational and the professional. Personal characteristics include understanding, patience, honesty, responsiveness, trustworthiness, reliability, active listening, and being a motivator. Bibby (1999) considers honesty as a requisite of the maintenance of trust. Relational characteristics include accessibility, commitment to the collegial relationship, and a determination to assist mentees achieve to their highest level (Sambunjak et al., 2009). Professionalism implies that the mentor should be senior, well respected, knowledgeable, and experienced. The mentoring relationship evolves over time with honesty, trust, mutual respect, open communication and confidentiality (Sambunjak et al., 2009). A strong mentoring relationship builds a safe environment for intellectual exploration both of self as researcher and of the issues being researched. It is part of the role of the mentor to “provide emotional support … such as developing, encouraging, and maturing their protégés’ self-esteem and self-motivation” (Erdem & Aytemur, 2008, p. 56).
	Trust is considered the core component in the mentor/mentee relationship. Trust can be defined as “the willingness of a party to be vulnerable to the actions of another party based on the expectation that the other will perform a particular action important to the trustor, irrespective of the ability to monitor or control that other party” (Mayer, Davis, & Schoorman, 1995, p. 712). Elements of trust include ability, benevolence, and integrity. These are all important in varying degrees and independent of each other (Mayer et al., 1995). Initially a mentor may trust a protégé because of a perception of these qualities (Leck & Orser, 2013) but over time a more equitable working process should be built in which protégés feel they could take initiative and participate in decision making. Trust by both partners is essential and is initially bestowed then confirmed and extended. Trust incorporates the concept of benevolence that includes the determination to do good and implies attachment. Corollary to this is the “relationship between integrity and trust [that] involves the trustor’s perception that the trustee adheres to a set of principles that the trustor finds acceptable” (Mayer et al., 1995, p. 719). Attaining trust involves risk in that the protagonists must be willing to be vulnerable and open. 
	Postgraduate research has been identified as a process of learning in context that possesses qualities of master-apprenticeship training “where the established ‘master’ inducts the new apprentice into the ‘mysteries’ of the craft” (Yeatman, 1995, p. 9). Our personal experience of this doctoral candidature (as supervisor and candidate) aligns in some ways with the master-apprenticeship model. Paré (2010) asserts that the PhD by publication requires supervisors who are already expert and successful in “the genres of the profession … and who are also able to induct students into their discipline’s discourse practices” (p. 36).  Erdem and Aytemur (2008) point out that “as a vital element of academic culture, mentoring is a one-to-one learning relationship between senior and junior academics based on dialogue and provision of a role model” (p. 56). It is important to mention that prior to engaging in academia we were both trained as musicians. Traditionally instrumental music education adopts a master-apprenticeship model, so the positions of both master and apprentice were very familiar to both supervisor and supervisee. Both Rohan and Jane recognise that the master holds knowledge, skills and the expertise that is shared with the apprentice, in this case as part of a doctoral candidature (Wadee et al., 2010). The building of a mentoring relationship occurs within a co-constructed learning space that permits uncertainty and exploration, provides safety and a collaborative ethos, allows difference and openness, and is in some ways open-ended (Andreotti, 2011).
	Theoretical Underpinning: Cognitive Apprenticeship
	We employ Cognitive Apprenticeship theory (Collins et al., 1989) as the most appropriate theoretical underpinning to understand the teaching and learning experiences of both participants. Developed on constructivist approaches to learning and supported by situated cognition theory and the theory of modeling (Bandura, 1997), the cognitive apprenticeship model (Collins et al., 1989) is a combination of two terms from different areas. Cognition is understood as the process of knowledge acquisition and apprenticeship is the interaction between an expert and a novice learner, in which the expert assists the learner to become a master of skills through “modeling, scaffolding, fading and coaching” (Collins, Brown, & Holum, 1991, p. 2). Collins et al. (1991) explain fading as “the notion of slowly removing the support, giving the apprentice more and more responsibility” (p. 2). Simply put, cognitive apprenticeship theorises the process of learning by doing having emerged from the study of what occurs when people work and study simultaneously (Collins et al., 1991). In a higher degree research training program the candidate works on a research project while learning the process of becoming a researcher (doing research and disseminating results) from an experienced research supervisor. Explaining the significance of cognitive apprenticeship Collins et al. (1991) advise that in this approach “one needs to deliberately bring the thinking to the surface, to make it visible, whether it’s in reading, writing, [or] problem solving”, simply put “the teacher’s thinking must be made visible to the student and the student’s thinking must be made visible to the teacher” (p. 3). To value thinking it is essential to unpack and identify just what it entails (Ritchhart, Church, & Morrison, 2011). We believe that transparent discussion of thinking and writing is essential to achieving a successful doctoral completion. Park (2007b, p. 29) asserts that supervision should become “more transparent and more accountable”. We have used Cognitive Apprenticeship theory to scaffold our thinking. 
	According to Collins et al. (1989), there are different types of knowledge required for an expert to retain expertise. They are knowledge of the domain (concepts, facts, and procedures), heuristic strategies (effective techniques and approaches for accomplishing tasks), and control and learning strategies. Instructional strategies encompassed in the notion of cognitive apprenticeship (Collins et al., 1989) are: 
	Modelling in which an expert carries out a task while the student observes and builds a conceptual model of the requisite processes; Coaching where the expert observes the student’s performance, offers hints, and suggests new tasks;Scaffolding whereby the teacher helps the student accomplish a task; Articulation when the student can articulate their knowledge, reasoning, or problem-solving processes in a domain; Reflection that enables students to compare their own problem-solving processes with those of an expert, peer, and a growing of an internal cognitive model of expertise;Exploration where the teacher sets general goals encouraging students to focus on particular sub-goals.
	Of these strategies, modeling, coaching, scaffolding and exploration are initiated by the supervisor. Articulation and reflection begin with the supervisee, but all involve a dialogue and the shifting of roles as the learner becomes more adept and more of a junior colleague. All these forms of knowledge and instructional strategies were evident in the doctoral candidature discussed and examples of such will be presented below. We understood our shared experience as a learning journey. There are twists and turns in any journey but, it could be argued, the thesis by publication brings particular hurdles, detours and crossroads. Given that the doctoral journey we undertook was for both of us uncharted territory we decided to conduct an autophenomenographical study of our experiences in our different roles and present this as a research paper that may offer guidelines for others contemplating such a pathway.
	Methodological Approach
	Autoethnography is a rigorous qualitative phenomenological methodology that promotes self-reflection (Chang, 2008; Duncan, 2004; Ellis, 2009; Ellis & Bochner, 2000; Mallet, 2011; Nash, 2004). This research approach “can radically alter an individual’s perception of the past, inform their present and reshape their future if they are aware and open to the transformative effects” (Custer, 2014, p. 2). Autoethnographers combine autobiography and ethnography, and seek to describe and analyse systematically personal experience in order to explore cultural experience (Ellis, Adams, & Bochner, 2011; Morse, 1994; Van Maanen, 1988, 2006). Antikainen, Houtsonen, Houtelin, & Kauppila (1996) emphasise the importance of autobiographical awareness, a person’s understandings of his or her experiences and background. This approach can be employed in a variety of disciplines and it “entails writing about oneself as a researcher-practitioner … it is a specific form of critical enquiry that is embedded in theory and practice” (McIlveen, 2008, p. 14). Autoethnographers frame their understanding of their own personal and subjective ‘truth’ within cultural contexts (Custer, 2014; McIlveen, 2008). Autoethnographers may approach their self-analysis as either ethnography or phenomenology. In taking a phenomenological stance, if the researcher “were to study a phenomenon rather than a ‘cultural place’ it would be autophenomenographical rather than autoethnographical” (Gruppetta, 2004, p. 1). Autophenomenography is thus an offshoot of autoethnography and is an autobiographical genre in which the phenomenological researcher is both researcher and participant in her/his study of a particular phenomenon, subjecting her/his own lived experience to sustained and rigorous phenomenological analysis (Allen-Collinson, 2011). In constructing this Allen-Collinson (2012, p. 123) uses the term “‘graphy’ to “delineate the research process as well as the written or other representational product of that process”. The research reported here was conducted as an educational process, to improve self-knowledge and understanding, and share the experiences of the participants with others. We recognised that we were undertaking a “complex, nuanced process of sense- and meaning-making” (Smith, Flowers, & Larkin, 2009, p. 191). 
	We interviewed each other on several occasions specifically for the purpose of data generation. In this process we share the roles of “author and focus of the story … the observer and the observed, the creator and the created” (Ellis, 2009, p. 13). We used ourselves as co-participants as we investigated our individual and shared experiences (Chang, 2008). Our research is a shared autophenomenography in which we present a duality that can be understood as two sides of the same phenomenon (the supervisor and the supervisee). As the authors we are both subjects/participants and researchers, and our research strategy can be understood as a double hermeneutic approach. Smith and Osborn (2009) described this as a process of interpretative activity that involves two stages in which, “the participants are trying to make sense of their world; the researcher is trying to make sense of participants trying to make sense of their world” (p. 53). As mentioned before, in this case both the participants and researchers are the same people thus data will be presented as a “double hermeneutic spiral” (McKemmish et al. 2012, p. 1107). The value of the spiral lies in its recognition that the researcher and participants can look at the same phenomena from different perspectives (Wagstaff et al., 2014). Although uncommon, this approach is not unique. Exploring issues in teaching McMillan and Price (2010) used their dual autoethnographies and Learmonth and Humphreys (2012) explored issues of contemporary academic identity similarly employing dual autoethnography. Each of these studies presented the experiences of the author researchers as the objects of research. Similarly Carillo and Baguley (2011) exchanged, reviewed and co-constructed their shared narratives about transition from school teacher to university lecturer. This current study used interviews as a method of data generation. According to Chang (2008) interviews are useful for stimulating memory, filling gaps in information, validating personal data, and to acquire other peoples’ perspectives on us. Confirming this, Tenni, Smyth, & Boucher (2003, p. 2) pointed out that “research questions pertaining to one's own professional practice or personal experience clearly require the researcher to study themselves” to explore the reasons behind such professional practice. 
	To gather “personal memory data, self-observational and self-reflective data” both participants prepared semi-structured interview questions (Chang, 2008, p. 10) and, having agreed on a master list of questions, we both wrote about particular events that encapsulated our understandings before we spoke to each other on this matter. For example, we both wrote about the day we agreed that Rohan could change from a ‘traditional’ thesis to a thesis by publication. Van Maanen (1988) termed such self-narratives as confessional tales. Chang (2008) pointed out that “studying and writing of self narratives is an extremely valuable activity in understanding self and others connected to self” (p. 33). Such a process of recall and self-interrogation might equate to an internal dialogue. Having devised questions and written reflectively, we interviewed each other in a semi-structured conversational manner. The interviews were recorded electronically and transcribed for analysis using Interpretative Phenomenological Analysis (IPA) that we considered the most suitable approach to analysing our lived experiences (Smith & Osborn, 2009; Wagstaff et al., 2014). IPA is a research approach that has been informed by concepts of phenomenology, hermeneutics and ideography. Smith et al. (2009) explain that in line with its phenomenological underpinning IPA attempts to understand how participants make sense of their personal and social world but recognizes that this involves a process of interpretation by the researcher (Eatough & Smith, 2006; Reid, Flowers, & Larkin, 2005; Shaw, 2001; Smith, 2004; Smith et al., 2009). We independently read and re-read our narratives and the interview transcripts. Before conferring, both authors noted emergent themes (Smith & Osborn, 2009). Van Manen (2006) explains that once identified by the researcher(s) themes can become objects of reflection in follow-up hermeneutic conversations between the researcher and interviewee (or in this case between the two researcher participants). Participant feedback or ‘member checking’ is a key feature of phenomenology (Bradbury-Jones et al., 2010). In this study member checking was integral to the analytic process and developed into a deep reflexive process that continued after the initial thematic analysis into the writing up of the research. From the emergent themes hypothetical groupings are generated that are then prioritised to form overarching themes that are reported thematically illustrated by direct quotations from the transcripts (Larkin, Watts, & Clifton, 2006; Smith & Osborn, 2009). 
	One of the criteria for estimating fairness in research processes is that there is no imbalance of power between the participants. Aguinis et al. (1996) point out that students are more likely to be successful if their relationship with their supervisor is founded on expert rather than coercive power. We decided to undertake this study after Rohan’s successful completion of his thesis by which time we were “equally skilled bargainers” (Lincoln & Guba, 1986, p. 79). Although we brought different perspectives to our shared endeavour, we were careful to explicate our thinking to each other. To extend to the reader the ability to determine the credibility and trustworthiness of our description of our experiences we have gathered data that will be presented as a blend of both voices, describing different stages in the candidature and exploring the overarching themes: Logistics, Cognitive Apprenticeship in action, and Building Trust. It should be noted that we have decided that these are the most important themes but many other issues were touched on during our conversations. 
	The Context
	In Australia it has been the tradition that doctoral awards were mainly a single cohesive written thesis “reporting the results of a three to four year research program. An oral defence of the thesis is only available at a few Australian universities” (Mullins & Kiley, 2002, p. 369). Until recently the submission of a thesis by publication has only been available to academic staff members of universities. In some Australian universities a thesis by publication can be undertaken by all doctoral (PhD) and Master of Philosophy (MPhil) candidates. Such theses include academic papers that have been published, accepted and/or prepared for publication. The exact requirements vary from one institution to another although globally there is a general understanding that a thesis by publication will include at least three journal articles in peer-refereed journals compiled for examination with a framing exegesis that “gives an account of the collection, the research that informed the production of the articles, and the ‘doctoralness’ of the body of work” (Lee, 2010, pp. 12-13). In 2013 Rohan successfully completed a PhD by publication taking two years and eight months (Nethsinghe, 2013a). The thesis, entitled Attaining proximal simulation in multicultural music education, explored multicultural musicking practices and contained seven articles; three were published by the time of submission, one was accepted for publication and the remainder has been published since that time (Nethsinghe, 2011, 2012a, 2012c, 2012d, 2013b, 2013c, 2015). The term ‘musicking’ was coined by Small (1998, p. 9) who argued that the word ‘music’ should be considered a verb as to music is “to take part, in any capacity, in a musical performance, whether by performing, by listening, by rehearsing or practicing, by providing material for performance … or by dancing”. An earlier article was included as an appendix to provide contextualising data (Nethsinghe, 2012b) as it could not be included as it had been written and published before the commencement of candidature. Rohan explained that, “each article was to be the centre of a chapter. The chapters were preceded and succeeded by framing papers to introduce the research field, contentions and underpinning philosophy”. The international examiners were receptive and intrigued by the format. The doctoral thesis was considered by one of the examiners to be a substantive scholarly work that provided a “smooth-sailing read of a critical and timely issue”. Jane has continued to supervise doctoral students with increasing numbers electing the thesis by publication format. The university guidelines have now changed with their being less insistence on the actual publication. 
	In 2010 the guidelines for a thesis by publication were comparatively vague. The thesis must reflect a sustained and cohesive theme, and framing papers were usually required. Whether the papers had to be published or only submitted varied across faculties and it was our understanding that in our faculty a minimum of four papers should be published or accepted. It was expected that the candidate be responsible for the initiation, key ideas, development and writing up of each of the included works. Overall, the material presented for examination was expected to equate with the traditional thesis format. Papers did not have to be rewritten but could be inserted in their published form. It is expected that all journals selected will be of a scholarly standard that meets the criteria as set out in the Australian Government Department of Industry, Innovation, Climate Change, Science, Research and Tertiary Education (DIICCSRTE) 2014 Higher Education Research Data Collection Specifications. To get a better idea of what was expected we sought examples of theses by publication on similar topics from other universities (Latukefu, 2010; Lebler, 2007). Jackson (2013, p. 355) commented that in Australia the “institutional guidelines in universities nationwide are inadequate for producing theses of comparable quality to conventional dissertations”. We found the guidelines unhelpful. Recently the thesis by publication has been retitled a PhD thesis including Published works in which students may present “a thesis comprised in part or in full of published or unpublished papers” (Monash Institute of Graduate Research, 2015). Although Rohan’s doctoral studies were undertaken under the earlier framework, the centrality of the supervisor/supervisee relationship that is the focus of this study has not changed. 
	The Conversation
	The Decision to Undertake the Thesis by Publication
	Logistics: Timing, Failsafe, and Examination
	Cognitive Apprenticeship in Action

	To contextualise the data, an introduction to the authors’ prior relationship is offered. Before commencing the thesis by publication, we worked together for several years. Jane was in charge of the music methodology subjects in the Graduate Diploma of Education (Secondary) and Rohan joined the class in 2008. This was a very successful year and we came to know each other well, particularly in the end-of-year original music theatre production that is an integral component of the subjects. The following year Rohan undertook an Honours degree and Jane supervised his research project. Rohan was the first recipient of the Monash University conjoined Honours PhD Scholarship from the Faculty of Education. From the beginning Jane encouraged Rohan to publish his research and he published three refereed journal articles from his initial Honours study. This was an important precursor to the thesis by publication and is a common strategy adopted by many research mentors who “emphasise the importance of considering a publication plan as part of project design” (Green & Bowden, 2010, p. 121). 
	In a mentoring relationship trust is built over time (Leck & Orser, 2013). The development of a trusting rapport was pivotal in the decision to undertake the thesis by publication. Ultimately supervisors need to be adaptable and engender confidence in their postgraduate students (Mullins & Kiley, 2002). Adaptability is exemplified here by our conversation about making the decision to undertake the thesis by publication. We both expected that Rohan would proceed to a doctorate – he asked Jane if she would supervise his doctorate at their first meeting. Initially the degree was to be undertaken in the more usual ‘traditional’ seven or eight chapter format. As in many doctoral programs, students enrolled in Higher Degree Research (HDR) courses are considered to be probationary candidates until they have successfully completed a Confirmation of Candidature which involves defending their research project. 
	After successful confirmation of candidature, Rohan asked if he could do the thesis by publication. Initially Jane was resistant as the following exchange demonstrates: 
	Rohan: Why did you allow me to use this format?
	Jane: Well the first time as you remember I said ‘no’. The second time I said ‘no’. And then the third time you came armed with about three pages of reasons why you should be allowed to try a doctorate by publication. Can you recall what you said?
	Rohan: Even before I started my PhD (during my Honours studies) I attended two seminars/workshops presented by the Faculties of Engineering, Health and Nursing about Thesis by Publication. At this time in the Faculty of Education HDR, students were not allowed to present a thesis by publication. Attending these seminars I understood that this would be the most suitable approach for me, as I wanted to become an academic and to build a track record of publishing, presenting, and accumulating research funding. Most importantly as an experienced multicultural musician, artist and teacher, I wanted my voice to be heard and I thought that this was the best option for me, to publish my work and establish myself. Fortunately in 2010, the year I commenced my doctoral candidature, the Faculty of Education introduced Thesis by publication for HDR students. My candidature was confirmed after eight months. It took me those first eight months and three attempts to convince you that Thesis by Publications was the best way for me. 
	Jane added that she had a further reason for agreeing: 
	I knew that you wanted to become an academic, and having a track record of publication is a very valuable thing. The second thing was that you were going to be writing and publishing from the research as you went along, whether or not you did the classic version of the thesis. So I finally thought that it seemed a little unreasonable to suggest that you then write the same set of data twice in both thesis writing style and journal writing style.
	Having made the decision there were a two logistical concerns that had to be dealt with immediately. These were the preparation and submission of articles for publication and having a fallback position in mind if the articles were not accepted or the review process took too long to be accommodated within the time frame of a doctorate. 
	The drive to submit articles and the potential time that journals’ review processes can take means that the conventional order of planning, theorising, reading the literature, and then beginning data collection is altered. From our experience, few journals in our field will accept an article that does not contain original data from a novice writer. Knight and Steinbach (2008) noted that manuscripts that deal with theoretical thinking are less likely to be published. However Rohan did submit an article that explored theoretical concepts which was published. We did not make the decision to complete the thesis by publication until after confirmation. With hindsight it might have been easier to make this decision earlier. Jane explained, “I now think the earlier the decision is made the better. We still had enough time for you to prepare the journal articles and submit them to journals and for us to then settle in to the waiting for reviews to come back which can be very lengthy. That is part of the risk in doing a thesis by publication”. If a paper received a positive review, we still needed to make changes to the text and prepare the response to the reviewers which added to the overall time from submission to publication (Robins & Kanowski, 2008). Jane was effectively working as a ‘publication broker’ who modelled the explication and mediation of the reviewers’ comments (Kamler, 2010). While waiting for journal responses, Rohan used this time for further theorising, reading and planning. He described that during this time he “conducted literature reviews, library research, and organised the next stages of my research project because as a phenomenologist I am aware that we must remain open to the unexpected finding which proved to be the case”. As well, Rohan attended conferences and presented his findings to experts in his field to refine his writing and enrich his research. 
	We discussed a range of strategies involved in submitting journal articles as the following exchange demonstrates:
	Rohan: I still remember you wanted me to submit my first articles to top ranked journals.
	Jane: I use the same strategies with you that I use with my own publications – I submit to the highest quality appropriate journal possible. They may reject it, which is OK, particularly if they do so with useful critique so I can modify the paper and enhance my writing. The paper can then be sent to another journal. 
	Rohan: One of the two papers that I first wrote and submitted to a top ranked journal got rejected.
	Jane: Yes, one article got in with revision and the other one was rejected but you received good feedback. Both articles were modified. The rejected one was revised considerably and then sent to a different journal where it was accepted. 
	Klinger, Scanlon, & Pressley (2005, p. 16) agree that, “[e]ven if your manuscript is not accepted, one reason to favour the best journals is that they tend to provide feedback of the highest quality, which can be quite helpful”. We also discussed the submission and review process at length so that when an article was criticised or rejected, Rohan understood that this could be a very positive experience and ultimately improve the quality of his work. Lee (2010, p. 18) offers a list of essential planning elements relating to the production of articles that included “researching and selecting journals to target; … responding to reviewers, [and] resubmitting the article for publication”. For us, it was paramount that we design a research project that as “amenable to progressive publication as discrete articles” (Robins & Kanowski, 2008, p. 20).
	As all researchers are aware, some journals can take a very long time to review articles (Knight & Steinbach, 2008). Consequently we were selective about where we sent articles, using those that Jane knew to be timelier in responding. She explained that, “I have had some articles where you wait well over a year for reviewers’ comments and that is just untenable within a thesis by publication”. We decided that it was worth writing to the editor prior to submission. Rohan adopted this as his usual practice. He would send abstracts to journals and enquire if his article was suitable for the targeted journal and ask how long it might take to complete the publication process if accepted. Fairly often Rohan received a sympathetic response where an editor offered to be expeditious which was appreciated.
	From the outset, we were very aware that it might not be possible to have enough articles accepted or published within the time frame. For this reason we discussed having a fallback plan whereby we could convert the research into a more conventional format. We were aware of the element of risk at all times: 
	Jane: One of the major problems with thesis by publication is what do you do if the journal articles are not forthcoming? It is a gamble where you think to yourself “is it worth the effort and the time to write these journal articles, send them off then to wait for three months” which is usually the minimum time to get a reviewer’s response and then depending on what you have to do to improve your article, respond to that. 
	Rohan: Yes, you have to have a backup plan if things go wrong.
	Jane: Absolutely. I always discuss an alternative plan with all the people I supervise. 
	For Rohan’s thesis, the failsafe was to convert the articles into a chaptered thesis format, which would have worked just as well. 
	The final logistical issue that we discussed as unique to a thesis by publication concerned the selection of examiners, which can be a complex undertaking (Francis, Mills, Chapman, & Birks, 2009). Jane discusses possible examiners with all candidates before she contacts examiners to see if they are available and interested. Normally she seeks someone who is expert, conscientious, fair, and not driven by a sense of his or her own self-importance. Examiners of conventional theses believe that they are responsible for making an independent judgment about the work (Mullins & Kiley, 2002). We were worried that some examiners might be concerned that, as Rohan’s papers had already been reviewed and published internationally, there was less room for their personal judgment. In a thesis by publication, examiners focus on the quality, cohesion and rigour of the framing exegesis and conclusions. Submitting a doctorate by publication did not guarantee that examiners would be assured as the quality of the thesis (Robins & Kanowski, 2008). Examiners who acknowledged the influence of publications that accompany traditional theses varied in how they were affected. Some saw publications as a confirmation of ability; others thought it could lighten the examiner’s load as the decision had already been made that the candidate’s work was worthy of publication in a peer reviewed journal (Mullins & Kiley, 2002). For Rohan’s research, prospective examiners were approached and the nature of the thesis was explained. Both examiners were comfortable with examining a thesis by publication. 
	With hindsight, Rohan and Jane recognise that all elements of the cognitive apprenticeship model were present in their ongoing exchanges and relationship. Of these modelling, scaffolding, coaching, and fading seemed the most significant. Surrounding all these activities was the acclimatisation and socialisation of the apprentice into the academic world that he sought to enter, the first of which was the acquisition of academic English language that is considered essential (Duff, 2010, p. 174). As will be evident, trust was pivotal to this process.
	Modelling involves the student observing the expert as she carries out a task. By doing so, the apprentice can develop a conceptual model of the requisite processes. Modeling occurred in a number of ways during Rohan’s candidature but as he was very much concerned with article preparation and the acquisition of academic language, we will first describe this. In shaping and refining articles for publication, initially Rohan observed as Jane made changes to his first drafts. He preferred to observe rather than have Jane return corrected texts amended in his absence. Jane continually explained how she went about the process and why she made the decisions that she did. For example, Rohan recalled that Jane stressed that an article needed to flow and themes needed to be carefully sequenced so that the reader would be led through the story that he wished to unfold. Jane explained other strategies such as reading the paper out loud which made repetitions very easy to identify (particularly for musicians). Rohan also pointed out that he learnt a lot when he watched Jane give papers at conferences. Initially his own presentations were modelled on Jane’s that used a PowerPoint presentation with a clear sequence of events, not too many words on each slide as they distract the audience, and usually included powerful images. Although it is common practice in a doctorate by publication for the supervisor to be a co-author on some of the papers (Francis et al., 2009) we did not follow this practice.
	Scaffolding is a process in which the expert helps the apprentice accomplish a task. Again, as writing and publishing scholarly articles in quality, peer reviewed publications is quintessential to academic life, after modelling, Jane worked with Rohan to scaffold his writing. Rohan recalled that one of the first articles he wrote had to be almost completely re-written as the journal considered his voice too passive. He explained that, 
	As I learnt during the candidature there are many different writing styles in academia. To become an academic with a good publishing track record one must acquire the art of writing for academic publications. Different journals have different styles depending on the discipline area, journal style, and the country of publishing. In my experience, compared to journals published in the UK, American journals prefer a more relaxed approach allowing the use of first person in case studies and preferring simple grammar that avoids passive voice.
	We discussed the preparation of a ‘master’ article that could be modified to match different journal styles until a successful publication had been attained. Some of these variations were initially hard for Rohan to comprehend, for example one important journal in music education research prefers author family names in the references to be in capital letters for no discernable reason. More than cosmetic changes Rohan also recognised that 
	there are different journals dedicated to different methodological approaches. When you submit articles for these journals it is vital to use their preferred methodological approaches and use appropriate academic language accordingly. 
	Rohan explained that his doctorate allowed him to purposely use different methodologies for different papers to broaden his research skills and explained that, “I employed historical research, library research, autoethnography, case study, online survey and phenomenology including IPA. I could learn different research methodologies that I see as another important advantage of undertaking a thesis by publication.” Ultimately Rohan has become skilled at recognising different styles, using a range of methodological approaches and is able to analyse what is required and prepare articles accordingly. Occasionally he returns to Jane for advice but this is becoming increasingly less common as he has acquired mastery of the domain. Rohan added that he recognised that it was additionally challenging for someone who comes from a multilingual background to write in academic English. Jane responded that he had done particularly well in mastering the genre. Duff (2010) noted that students from all backgrounds might have problems with academic discourse regardless of whether their first language is the language of the institution. Pang (1999) noted that it was only through practice and learning by doing that it was possible to acquire skills in reading, writing, listening and speaking English. 
	Coaching was a continual process during Rohan’s candidature. As Jane monitored and managed his progress there were times when she modeled, other times when she offered encouragement and advice, occasionally suggesting new tasks and strategies, and always helping him develop his self-confidence in this new milieu. Jane told Rohan that: 
	Your articles evolved. As we understood a Thesis by Publications has to be divisible into sections that can turn into something the right sized for a journal article, remembering that most journals want five to seven thousand words not the normal ten thousand words you can get in a chapter. You really have to be able to compress and to focus in on the one issue. For example the online survey that you did provided considerable data that was perfectly adequate for a journal article. And then from that you had the unexpected finding that then gave rise to an additional case study which again was about the right size for another journal article.
	Rohan described additional strategies that “we used for example I only wrote abstracts for conferences (before preparing a full paper) and I became quite good at writing abstracts to try my ideas”. Jane described the writing of abstracts as “an art in itself” and agreed that presenting at a conference was a good way to try things out. Presenting in national and international forums was another opportunity for Rohan to review his work and formed another stepping-stone to publication. Jane added that Rohan’s progressive development of his writing style was very evident across his candidature as she could see his academic writing style developing. Demonstrably, Rohan became increasingly able to articulate his knowledge, understanding and skill and to reflect on how he has developed these abilities. By the end of his candidature, Rohan asserted that, “my writing has been improved a lot when I compare my initial work”. As Wadee et al. (2010) point out: 
	This statement very much described how we understood this aspect of supervision that resonates with the assertion by Kamler (2008, p. 284) that doctoral publication relies on “skilled support from knowledgeable supervisors and others who understand academic writing”. 
	Another telling example of coaching was when Jane encouraged Rohan to write an autoethnography to introduce his research. Writing an autoethnography can be a difficult and soul-searching exercise. Jane suggested that Rohan prepare his story about being “Mr multi-everything” in that he embodied his research topic, as he is multicultural, multi-musical, multilingual, multi-faith, and multi-ethnic person. Rohan was born in Sri Lanka with a Sinhalese, Dutch, English and Portuguese cultural and linguistic heritage. He later undertook musical studies in the former USSR before eventually migrating to Australia. He speaks several languages, performs in different musical genres and comes from a rich multi-faith background (Nethsinghe, 2012). Despite all this variety Rohan found writing about himself very difficult and he continually refers to that article as “the longest one I wrote and the hardest one I wrote”. Jane kept encouraging or ignoring (when she was overseas) the emails from Rohan saying he could not write his autoethnography. In reality, he could not work out how to start the paper because it felt like boasting to him. Rohan knew that Jane had confidence in his ability to complete this task. Ultimately he was running out of time, so with quite some inner struggle, he did manage to complete his autoethnography which was published internationally (Nethsinghe, 2012) much to his and Jane’s satisfaction. Although research has identified that doctoral writing and publications can be a site of anxiety and struggle (Kamler, 2008), Rohan found that this was only the case for this one particular article. 
	As stated, Fading involves the slow but intentional removal of support, counterbalanced by the candidate’s assumption of increasing responsibility. This was evident in the introduction and development of Rohan’s skills as a conference presenter. Initially Rohan watched Jane give papers at a number of conferences as a form of Modelling. Subsequently we gave joint papers, taking turns to talk to the PowerPoint presentation slides we had co-constructed. Next Rohan gave his own papers with Jane in the audience as a surety and finally Jane did not need to attend even though she preferred to do so. The thesis by publication format encouraged the presentation of various sections of the research at conferences. Rohan considered such presentations as an advantage because it gave him the “opportunity to present my work to experts and academics in my field at national and international conferences and use the feedback received to develop ideas, improve research papers and plan the next stages”. As Rohan’s candidature progressed, so did his independence. He described using an immersion approach to acclimatize himself to the complex concepts and processes of academic research. Rohan did everything that an academic might do – he wrote papers, gave presentations, marked academic work, lectured, applied for research funding, and presented symposia. Wadee et al. (2010, p. 48) advise that “[a]fter some time emerging experts need to find their own voice, make their own decisions, be prepared to take risks, extend the conventions and eventually outgrow their supervisors”.
	Building Trust
	Underpinning all these processes of modeling, scaffolding, coaching, and fading was trust. This had been established almost from the first moment that Jane and Rohan met. There was a mutual but unspoken understanding of trust and benefice. On the part of both there was the desire to do good, to be responsible and be reliable. We are not sure how we understood this from the outset. It was never articulated in these terms. It may have grown in that first year of teacher education. Jane remembers relying on Rohan in the musical theatre production and Rohan remembers Jane’s calm, assurance and sometimes brave belief that “all would be well”. She repeated this mantra to the cast, musicians and crew throughout the rehearsal process. Later Rohan stated that he doubted that the performance would be a success but he was proved wrong as Jane’s faith was rewarded. 
	With hindsight Jane asked Rohan, “Why did you think of convincing me to supervise your thesis by publication?” Rohan replied that with his prior success: 
	completing a small scale piece of research for my Honours degree and publishing a number of journal articles from it, I was confident that you will be the best mentor to help me with this approach and I felt that as a supervisor you also had reliance in my abilities, such as my work ethic. I think that we had a good mutual understanding of each other’s capabilities when we made the decision. 
	A strong work ethic and a persevering attitude are essential in a successful candidature, particularly when there is a comparatively tight timeframe as in a thesis by publication. Rohan asked Jane to explain what she thought was necessary. She replied: 
	I think you need a student who is conscientious, diligent and prepared to put in the hard work. With you I had a great deal of faith in your ability to get things done. Therefore I thought that this was a reasonable possibility. If you were a student that I had to chase for work, and the work did not shown a lot of effort then I would be hesitant to go for thesis by publication because it will just not get done in time.
	Rohan noted that some of Jane’s work ethic also contributed, as she was “keen to read everything that I wrote and always gave me constructive and detailed feedback”. Jane notes that overtime the nature of this feedback changed as Rohan’s writing abilities developed. Now Rohan is an independent academic and researcher but he and Jane continue to write together, undertake research together, present papers together and Jane continues to be his mentor in his new role as an academic in a university.
	For Rohan this is a lifelong relationship and Wadee et al. (2010) concur that mentoring “has huge potential to become a lifelong relationship” (p. 33). In some ways, Jane is envious of Rohan because when she first began teaching in a university there was little support and no mentoring. According to Wadee et al. (2010): 
	Everybody needs a mentor! This may not be applicable all of the time, but throughout life, and particularly in academic life, a mentor of some sort is necessary. Most, if not all, individuals have had role models but not all have had the privilege of a personal mentor who guided them through some maze, difficulty or challenge at some time (p. 34).
	To a certain extent, Jane is trying to provide Rohan with what she would have liked herself. Jane explained that as a supervisor she enacts a Pedagogy of Commitment and Responsibility that draws on social justice theory in which teachers recognize the importance of relationships between individuals (Martusewicz & Edmundson, 2004). In an ethically responsible pedagogy there is respect and engagement between different cultures, understandings, and languages that deepens and enriches the doctoral journey. Rohan added that the commitment works both ways, “as a student it is also highly important to commit to the learning process especially when undertaking a thesis by publications”. He found that the list of elements of commitment provided by Wadee et al. (2010) exactly matched the processes he followed during his candidature. These begin with a commitment to the mentoring relationship that involves, initially time – specifically maintaining a schedule, meeting regularly, allocating time and space for focused reflection, and completing tasks when needed (or sometimes earlier). Further the mentoring relationship requires an openness to constructive criticism, the development of ideas and often-repeated review of writing, having clear goals in mind and finding a way to achieve them. There are many further factors such as “raising issues of concern (academic and non-academic) in a timely fashion” and being “unafraid to ask for assistance” (Wadee et al., 2010, p. 43). 
	Discussion and Conclusion
	Rohan and Jane have found researching together in writing this article enjoyable and fascinating. This has given us the opportunity to reflect and understand just what it was that we were doing often intuitively. Reflecting on our shared experience informs and enriches our approaches to the supervision of other students. Rohan is now an established academic beginning to supervise his own students. Much of what he has experienced now gives him a model for his own work. We continue to talk about what is important in a supervisory relationship. Grant et al. (2014, p. 57) agree that, “the most important ingredient in successful postgraduate supervision was … building an effective professional relationship” that includes strategies in which masters assist apprentices to become masters themselves through “modeling, scaffolding, fading and coaching” (Collins et al., 1991, p. 2). In our experience, the model of cognitive apprenticeship offers a useful structure to explore teaching and learning in higher degree research. Interestingly Rohan believes that scaffolding is the most important of these strategies as it involves both modeling and coaching. Jane believes that fading is the most important as it involves observing her students becoming independent confident academics who change from being students to colleagues. Maher, Gilmore, Feldon, & Davis (2013) argue that the efficacy of cognitive apprenticeship relies on both supervisor and supervisee making a commitment to making this work. We both feel that there was a clear and ongoing intention to facilitate this particular doctoral journey. 
	The logistical hurdles encountered throughout the candidature were surmounted but at all times we were very aware of the inbuilt risks in a thesis by publication. Lee (2012, p.13) confirms the “risky yet productive experience of undertaking a PhD by publication”. If asked to give advice to candidates considering thesis by publication, we assert the need to decide early, be strategic in journal selection, always have a back-up plan, keep the overall frame of the topic and the methodology in mind, and work hard. Most importantly we remained cognizant of the risks. For this reason we maintained one (if not several) back-up plans. The importance of planning cannot be overstated (Francis et al., 2009). This was a frequent topic of conversation and occasionally we would make changes to both the research and the publishing schedule to allow for the unexpected findings that occurred. We found that flexibility, patience and at times a sense of humour were key strategies in dealing with all the logistical issues we encountered. With hindsight we agree that essential to the successful doctorate by publication was an open-minded flexible approach that occasionally required steady nerves. This was most evident waiting for decisions from editors about articles – should we contact the editor or should we be patient? If we are too bothersome, we might be rejected prematurely or put to the end of the queue. As we needed more than one article for the thesis, we might simultaneously be at different stages of researching, writing, submitting, and revising different papers. Rohan encapsulated this when he described this process as “a juggling act”. Andreotti (2011) refers to this ‘dissensus’ as giving supervisors the opportunity to “to support learners in the development of their ability to hold paradoxes and not be overwhelmed by complexity, ambiguity, conflict, uncertainty, and difference” (p. 395). Underpinning all this was the trust in our relationship. 
	There is remains a lack of commonality in higher education about the nature of the PhD by published work (Bradley, 2009, p. 331). With the increasing prevalence of doctorates by publication by student candidates and the need to disseminate their research (Kamler, 2008), exploring one successful relationship can offer insights for other supervisors and candidates. Lee (2010, p.13) argues that, “a close examination of one doctoral graduate’s experience is a useful way to make visible and articulate some of the often conflicting positions taken within the field of doctoral education”. We hope that our paper might inform stakeholders and impact on the learning experience of PhD candidates, committees, and supervisors as they work toward publishing theses. As is evident there are many aspects to the supervisory relationship. Duff (2010) identifies these as a “social, cognitive, and rhetorical process and an accomplishment, a form of enculturation, social practice, positioning, representation, and stance-taking” (p. 170). Reflective, insightful and purposeful practice is “the bedrock of being a good supervisor [and] is one of the defining attributes of being a modern academic” (Grant et al. 2014, p. 57). We argue that this is also true for the candidate who is becoming an academic. Both supervisor and supervisee must be reflective, committed to the process, be prepared to take risks, be brave, trust and respect each other at all times.
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	Abstract
	There are relentless calls for innovation in higher education programs in response to media and policy-makers attention to such concerns as instructional quality, relevance to employment, costs, and time-to-degree. At the same time, the individual course remains the primary unit of instruction and there is little evidence of faculty development strategies to assist with changing core instructional practices. We faced that dilemma when we led an innovative doctoral program in educational leadership. Soon after beginning, we implemented a regular meeting of all faculty members teaching and advising in the program to address upcoming events and review student progress. Our retrospective analysis indicates that these meetings evolved as a practical and sustainable framework for faculty development in support of deep change for instructional practices. Here we describe the challenge of faculty development for change and draw lessons learned from our four years of leadership centered on experiential learning and community sense-making. We hope that program leaders who aspire to promote faculty development in conjunction with graduate program implementation will find these lessons useful. 
	Keywords: Faculty development, doctoral programs, reform, innovation, leadership
	Leading Change: Faculty Development through Structured Collaboration
	It is no easy task to change instructional practices in institutions of higher education (IHEs). Problems generally include cultures that are change averse, unnecessary processes, inefficient decision-making, contradictory accountability and reward systems, implementation strategies that are “unproductive or nonexistent,” and inconsistent quality in the delivery of the core activities of learning, research and engagement (Fullan & Scott, 2009, p. 33). At the department level, norms favor individualized construction of course syllabi, and there are few faculty rewards for adapting programs and curricula to meet external needs (Fullan & Scott, 2009; Hokka & Etelapelto, 2014). Despite some broad outlines of skills and strategies needed to lead change (Fullan & Scott, 2009; Hokka & Etelapelto, 2014), academic leadership at the program level, including initiating, supporting and maintaining changes in instruction, is an under-studied area (Scott, Coates, & Anderson, 2008). Reports on new and exemplary practices abound but there is little guidance on how to engage all faculty members in changing their teaching practices over sustained periods.
	We can draw some lessons from the extensive literature on the implementation of change in K-12 settings. This scholarship demonstrates that innovation is surprisingly complex. To enable success, change agents must address the behaviors, assumptions and beliefs of teachers in classrooms who are expected to change their practices. Teachers bring mental models (that is, internal representations of the concepts built from prior experience and knowledge) of teaching and learning to interpret and make sense of their teaching. These mental models filter perceptions and subsequent classroom actions (Elmore, 1996). When reformers try to implement their theory-based programs in K-12 classrooms, teachers implement the reform based on their previously developed mental models or theories-in-use, which are likely to be different than those of the reform developers (Coburn, 2003; Elmore, 1996; Hall & Hord, 2014; McLaughlin & Mitra, 2001). Reformers must recognize that deep change involving a substantive shift in teaching practices is not successful unless teachers understand how to live the theory behind the proposed change - the “first principles” - so that when they adapt the strategies to local micro-contexts they do so with fidelity to the theory (McLaughlin & Mitra, 2001). 
	This article describes the early years of implementation of an innovative doctoral program that required significant changes in how faculty members taught and advised doctoral students. During the implementation, we realized that a meeting structure that we adopted primarily for communication became a vehicle for faculty development and support. To explain this outcome, we first address the literature on change, and then we describe how these meetings worked including a) our innovation implementation challenge, b) our actions, and c) results of our implementation efforts. Finally, we share our conclusions and implications.
	Changing Instructional Practices in Higher Education
	As noted above, teachers use their prior conceptions of teaching and learning to interpret and make sense of their teaching (Elmore, 1996). Often, they are unaware that the theories-in-use are not compatible with their espoused theories of teaching and learning (Argyris, 1980). This means, for example, that faculty members may be aware of and endorse social-cultural theories of learning and situated cognition, but unaware that their practices are not aligned with these theories. The challenge of faculty development is that of implementing new teaching practices and simultaneously engaging faculty in a re-examination of the assumptions, beliefs and traditions that have shaped their instructional and advising practices.
	Two aspects of faculty learning appear to be critical: experiences and subsequent sense-making in community. To learn new ways of teaching, faculty members must act and reflect on their experiences. Rather than viewing learning as something transmitted through discourse alone, Kolb (1984) writes: 
	Experiential learning theory… proceeds from a different set of assumptions. Ideas are not fixed and immutable elements of thought but are formed and re-formed through experience… learning is described as a process whereby concepts are derived from and continuously modified by experience (p. 26).
	Fullan and Scott (2009) say: “well-analyzed new experience precedes insight; behavioral change feeds into change in belief” (p. 52). Or more prosaically: “It’s easier to act your way into a new way of thinking than think your way into a new way of acting” (Pascale, Sterrin, & Sternin, 2010, p. 38). Creating conditions for faculty to act in new ways is a primary task of leadership.
	Making meaning of the experience is a critical aspect of learning. All learning is socially and culturally mediated (Vygotsky, 1978; Wenger, 1998; Wenger, McDermott, & Snyder, 2002). Within organizations, individuals engaged in similar tasks develop informal communities to tell stories that make sense of their work and assist each other with craft knowledge to solve problems that require application of knowledge and judgment (Brown & Duguid, 1991; Wenger, 1998). 
	Workplace learning is best understood, then, in terms of the communities being formed or joined and personal identities being changed. The central issue in learning is becoming a practitioner, not learning about practice. This approach draws attention away from abstract knowledge and cranial processes and situates it in the practices and communities in which knowledge takes on significance (Brown & Duguid, 1991, p. 48). 
	Faculty members’ beliefs about teaching and learning are socially constructed from their local workplaces (the particular academic programs, departments and universities of which they are a part), as well as the workplaces of their particular disciplines - the research communities that hold particular norms about scholarly productivity, research methods and so forth. Their individual conceptions are built through interactions with others around the socially mediated cultural practices of their work. Thus the concepts of “doctoral study,” “dissertation” or “rigor” are individually held, yet socially constructed. As Olson and Clark (2009), relying on Wenger (1998), put it:
	… people construct and develop their identities and transform their thinking through their active participation and engagement with others in cultural-historical practices that are situated in social communities. Thus members of a community of practice interact, share and participate in the creation and re-creation of the practice and, through that engagement, develop, reify, and transform their identities (p. 217).
	Learning, then, is both organizational and individual (Datnow, 2002; Hall & Hord, 2014).
	Our Innovation and Implementation Challenge
	For four years, as faculty members in the Mary Lou Fulton Teachers College at Arizona State University, one or both of us served as academic program leaders for the doctorate of education (EdD) program. The program was the first approved to be delivered at the West campus of the University, and there was intense interest from the campus and university administrators in ensuring the program would be innovative and successful. A year of traditional planning processes had resulted in an approved curriculum and courses developed by individual faculty and approved through the curriculum process. The first cohort had been admitted but midway through the first semester, a number of these students met with the Dean and reported finding a lack of the innovation the program had promised. At that point, the Dean called on us to take over the leadership although we had not worked together previously. Our paramount considerations were: (a) what was the substance of the innovation that should be in place? (b) how could we engage faculty to enact innovation within a short time frame? We believe these challenges apply to many attempts to innovate and will resonate with program leaders who face similar challenges for quick action to implement deep change. 
	The doctoral students had been recruited for a program that would meet their needs as working professionals with both rigor and innovation. This commitment was aligned with our institution’s stated principles describing “A New American University” including: (a) a focus on leveraging place (using and contributing to local knowledge); (b) transforming society; (c) conducting use-inspired research; (d) enabling student success; and (e) being socially embedded with partners in our local community (Arizona State University, n.d.). Similarly, Sullivan and Rosin (2008) have called for universities to prepare doctoral students for “lives of significance and responsibility” and to assist students to “develop a life of the mind for practice” (p. xv). Critical analysis is not enough – practical reasoning leading to strategic action is needed. As Sullivan and Rosin (2008) put it: 
	… a life of the mind for practice means the cultivation of reflection and criticism, such as advocates of critical thinking promote, but not for the sake of reflecting and criticizing alone. Rather, the point of such cultivation is that students must learn to deliberate about their possibilities for a life well-lived, including their responsibility to contribute to the life of their times. . . for practical reason the focus is on thinking that is oriented toward decision and action (p. xvi). 
	We benefitted from participating in the Carnegie Project for the Education Doctorate (CPED), initiated by Lee Shulman, to reinterpret and reinvigorate the education doctorate as a professional degree. Our colleagues at other institutions shared our aims and leadership challenges (DeLisi, 2013; Gallagher, 2013; Welch, 2013). 
	We envisioned a professional doctoral program that would have practitioners initiate and sustain locally led, evidence-informed change, and to sustain this practice after graduation. Our students, with few exceptions, were professional teachers or administrators in K-12 or Higher Education institutions, or working in organizations with an educational component. We sought to take advantage of the students’ workplaces as “laboratories of practice” where students could implement and investigate new practices. At the same time, we had to work within the parameters of the approved course list and program requirements. Our key innovations to be implemented were:
	1. We planned to engage students in cycles of action research in their workplaces, beginning with their first year of study and culminating with the final cycle reported in the dissertation. The aim was not to create new knowledge but to get into the game themselves, making change, studying it, and always improving, in preparation for a career of implementing and evaluating local change. This contrasted with our faculty’s lived experiences of researchers being distanced from, rather than immersed in, the objects of their study.
	2. We would embed these cycles in the required coursework each semester, which we reconfigured from two stand-alone three-credit courses to one six-credit team-taught course. Students began acting before they felt ready (and before they completed all courses in research methodology). We relied on social-constructivist and experiential learning. Thus, students would not be expected to learn how to do research in lecture classes, followed years later by application in their dissertation studies. Rather, our plan was to engage first semester doctoral students in clumsy initial pilot studies from which they would discover the shortcomings of methods and become seekers of information and tools to help them do better in the next cycle. These cycles were intended to scaffold their learning so that students could approach the dissertation with confidence rather than as a “sink or swim” test of their abilities.
	3. We would group four to six students together with two faculty members who would work with them for the final two years of their three-year program. Collectively these groups would support all members in proposal development and completion of individual dissertations. These Leader-Scholar Communities (LSC’s) were supportive environments for learning, group advising, problem-solving and mutual support (Olson & Clark, 2009).
	Most of our faculty members earned their doctoral degrees in traditional PhD programs that prepared them for a professional life as research-oriented faculty. These experiences shaped their mental models of doctoral work, including such concepts as:
	 Dissertations should contribute new knowledge in a narrowly specialized field. 
	 Students should be thoroughly knowledgeable about research methodology prior to engaging in their own study. 
	 The faculty advisor’s expertise and interest is the primary criterion for assignment of advisees. 
	 Candidates demonstrate independence as researchers by conducting the study and writing the dissertation, with occasional feedback from the dissertation advisor.  
	Our faculty members’ personal experiences with these models of doctoral student expectations did not prepare them to engage with doctoral study that differed in fundamental ways. Our changes asked faculty to abandon the traditional concept of the lone professor teaching a course and advising doctoral dissertations as he or she chooses and to disrupt the traditional independence of teaching with team planning and implementation. Moreover, doctoral students were full-time working professional educators. Their particular problems-of-practice would drive their research, rather than the research agenda of the professors. Faculty members’ research, drawing on their deep and specialized expertise, focused on creating knowledge that could be generalized across contexts and published in academic journals. They were observers rather than direct ongoing participants in schools. In contrast, the students were immersed in the daily workplace demands of K-12, community college, or four-year college institutions and were recognized as leaders within these contexts. As a result, their knowledge of their local organizational context was broad and deep, and they understood practical aspects of educational work through these workplace experiences. Moreover, rather than depart after the study concluded, as researchers do, the students would continue to practice in the same professional context, whether the innovation succeeded or failed. Academic publishing was of interest to some, but not all students and was not a requirement of their leadership positions. 
	Both researcher and practicing professional are critical education roles, but their interests are not aligned in the same way as it is between a traditional PhD student and advisor. The educational doctorate prepares professional educators to continue their practice as leaders (formal or informal) in educational organizations, deepening and enriching their practice with tools for understanding innovation, change, and action research. Just as medical doctors earn the MD to prepare for clinical practice rather than for a career in laboratory research, the educational doctorate prepares those who engage in the work of education itself and study their own practices in order to improve, rather than traditional scholarly research on education that seeks context-free generalizable findings. In sum, the students were seeking to learn from the professors, but they did not seek to become their academic descendants.
	Implementation of Changes
	As we began leading the program, we faced immediate and longer term challenges. Immediately, we had to arrange for the teaching of the spring semester courses. We also had to plan for recruitment and admission of the second cohort of students, to staff courses for the summer and ensuing academic year, and find faculty who could implement the LSCs for the first cohort that were scheduled to begin in nine months. No new faculty positions were planned. 
	The required spring semester courses were combined into one six-hour block, with one of us (Clark) taking a lead role. We recruited four faculty members to serve as co-teachers and advisors to the students in their first round of action research. This was our first action that required reflection and continuous adaptation – the lived experience of mentored co-teaching. This group of faculty met each week to plan for their teaching. During the summer, we found faculty willing to serve as committee chairs (leading an LSC and serving as the dissertation advisor) for five students each, beginning in the fall of the second year. With the dean’s approval, this role constituted the workload equivalent of a three-credit class. In selecting these faculty members, we were mindful of Collins’ (2001) finding about the importance of “getting the right people on the bus” and were supported in these decisions by the dean.
	Once participating faculty were identified, we began holding meetings of all faculty members who were either teaching courses or serving as LSC members. We termed this group the Doctoral Steering Committee (DSC) and it met every three to four weeks. Membership consisted of those teaching the core courses (six faculty members teaching three six-credit courses in two-person teams), and all faculty members leading the Leader-Scholar Communities (up to 16 different faculty members at any given time, some of whom were also course instructors). The original group of faculty was comprised of ten tenured or tenure-track faculty, four men and six women. In subsequent years, the group grew to sixteen faculty members, including up to three clinical (fixed-term) faculty members. All held terminal degrees. Over the years that we led the program, approximately 30 different faculty members participated.
	The stated agenda for meetings was usually organized under two headings: first, a check-in time when members reported on students’ current work and progress, including identification of any student that seemed to be struggling. The second agenda heading was operational items, e.g., what the requirements of the dissertation proposal would be, how the comprehensive examination would be handled, the format for public display of research, and so forth. 
	We had looming deadlines that forced action (what will the dissertation proposal look like?). This meant that we planned in real-time. As leaders, we generally prepared a proposed course of action or draft documents as the basis for discussion and action. During committee meetings, faculty members reviewed upcoming deadlines and current practices and made adjustments as necessary to achieve program goals. Having all faculty members present alerted us to possible problems, conflicts and uncertainties that could be addressed as planning occurred. Only after faculty had experienced the major innovations (team-teaching, cycles of research, mixed methods) did we conduct reviews with the expectation of change. Most often, we found that through acting, the faculty became supporters – even vociferous defenders – of the innovations, even where they had previously expressed doubts. It is important to note that the community, as we conceived it, was not a governance structure of selected individuals sanctioned by the organization. It was a committee-of-the-whole. Every faculty member who taught and advised students in the program was included in this community of practice. This was so because it is critical that the faculty members in contact with students are learning and this community was, above all, a learning community. It was a place where these faculty members could tell stories to make sense of their work and assist each other to solve problems. Within organizations, individuals engaged in similar tasks develop informal communities to tell stories that make sense of their work and to improve practice with mutually shared knowledge and judgment (Brown & Duguid, 1991; Wenger, 1998). 
	We also drew on outside knowledge to address areas of concern. We sponsored experts in action research and in mixed methods to meet with faculty and enhance their knowledge. These presentations occurred after the faculty had begun to wrestle with the issues – thus presenting them with information after their experiences to help them expand and make sense of the learning.  
	Results
	Student Performance and Satisfaction
	Faculty Change and Satisfaction

	In evaluating the degree of success of the DSC meetings for faculty development, we present the following evidence. We gathered the evidence from published studies on the program’s impact on students and faculty, student performance indicators (graduation rates, dissertation awards), and a review of program documents. 
	Our commitment to students was that, with dedicated effort, all would finish in three years and every student in cohort one completed in this time frame. For the first five doctoral cohorts (classes of 2009 through 2013) 91% of students who completed the first year graduated in three years. The others were enrolled and on track to finish within 2 years of their original anticipated completion, leaving no “all but dissertation” students. (Reasons for delayed graduation included job changes and illness.) 
	At the end of the first year, faculty reviewed the dissertations and expressed some dissatisfaction with a) the quality of the literature reviews, and b) the relatively weak use of conceptual frameworks. As a result, the advisors and course instructors for Cohort 2 (then beginning their second year) addressed these issues by revising the dissertation guidelines. This emphasis on examining the evidence (dissertation proposals and completed dissertations) continued through the second and third rounds of dissertations until faculty expressed more satisfaction with the quality. External validation supported in this general judgment when the Carnegie Project for the Education Doctorate recognized four ASU dissertations as exemplary in a blind review process open to all project member institutions. In addition, eight of the student-practitioners from the first five cohorts have co-authored articles in peer-reviewed journals and others have presented at national conferences, an outside indicator of quality.
	Student evaluations were collected from the first cohort of students and reported in Amrein-Beardsley et al. (2012).  Students valued the LSC’s as being supportive of their work, felt their identities had changed, and expressed a need for more structure and support in research methodologies. Subsequent studies of graduates have affirmed their changed identities with respect to action research implementation (Buss, Zambo, Zambo, & Williams, 2014; Zambo, Buss, & Zambo, 2013) and technology use (Ewbank, Foulger, & Wetzel, 2012).
	Faculty members’ changes were reported by Buss, Zambo, Painter, & Moore (2013). The changes included expanded views of research and changed views of teaching as a participatory, collaborative and student-centered activity. Faculty attributed the changes to the team-teaching, the Leader-Scholar Communities that fostered relationships with and between the students, and they especially noted the importance of the DSC meetings where they wrestled with the “messiness” of the work and mutually supported each other in staying focused on program purposes. Faculty also noted the program leadership in these meetings (we comment on this below) and the Dean’s support. 
	Not unexpectedly, not all faculty members responded positively. Of the approximately thirty faculty members we involved over five years, we became aware of three who did not shift beliefs or practices during the time of their involvements. In contrast, after several years in the program, one of our respected senior professors said that participating in the program
	… admitted me to a refreshingly collaborative community. The EdD faculty members regularly team-taught classes to enliven the exchange of ideas. We publically posted and revised our syllabi to increase coherence in the program’s curriculum. We jointly compared students’ research to inform our mentoring. The imperative during these dealings, unlike any I had experienced, was to respond constructively rather than posture academically. In sum, the intellectual activity and collaborative spirit of the EdD in Leadership and Innovation granted me a welcome second wind as I was ending my career in academia (D. Moore, personal communication, August 24, 2014).
	This faculty member had been a participant and later a leader of the faculty group and expressed sentiments that we heard from others. Another professor found that leading LSCs was the highlight of his 25 years in higher education because of the powerful impact of his students’ work on local schools and the professionally enriching relationships he saw forming between and among his students and fellow faculty members (K. Wetzel, personal communication, September 10, 2014).
	Discussion
	Functions of the DSC as a Sense-making and Quality Enhancing Body
	Focused Leadership
	Faculty writing
	Participation
	Impermanence


	As program leaders, we, too, learned from our lived experience. Weick, Suffield and Obstfeld (2005, p. 419) say “we act our way into belated understanding”. We understand more about our leadership and the program trajectory now that we have handed it off to others. Below we share our retrospective understandings.
	The original focus of the DSC was pragmatic – making decisions about implementing the new program and keeping faculty informed. We see now that the DSC was the critical mechanism to insure the program was implemented “consistently, effectively, and sustainably” (Fullan & Scott, 2009, p. 37). As they recommend, we involved the people who were the front-line implementers in this work. Monthly meetings that surfaced student concerns quickly became problem-solving discussions. At least once each year, we scheduled a longer meeting specifically focused on reviewing the syllabi and courses. Faculty research on the program provided data to inform decisions (e.g., Wetzel & Ewbank, 2013) and documented faculty changes (Buss, Zambo, Painter & Moore, 2013; Zambo & Isai, 2013). We worked continuously towards a better alignment of teaching to the end goals of effective action research cycles. We also brought in experts to help us conceptualize and operationalize action research and mixed methods. These activities sustained the program and enhanced its quality.
	At the same time, the DSC meetings became places where faculty engaged in discussions about every aspect of the change in practice. Retrospectively, we see these communities as exemplars of the working-learning-innovating communities that, while solving problems of implementation, also serve to recreate and refine the identities of the members individually as faculty members and collectively as a work group (Brown & Duguid, 1991). 
	Leaders influence the meanings that are constructed by groups. Fullan (2008, p. 49) explains: “Leaders have to provide direction, create the conditions for effective peer interaction, and intervene along the way when things are not working as well as they could.” Leaders must be prepared to hold firm when faculty suggestions to return to previous practices are sparked by the struggle to master new skills and strategies, knowing that the impulse for regression will be transient until the skills are mastered – “the implementation dip” (Hall & Hord, 2014). At the same time, some faculty suggestions for change will result from what is learned through implementation, and will result in improved student experiences. Leaders must discern the difference between these two types of faculty suggestions for change. We found that it was critical to ask for and acknowledge faculty thoughts about the innovative practices, and then to frame these issues within the context of our goals to serve practitioners with high expectations for rigor in sustainable action research. In this way, we could help faculty examine how the proposed change would (or would not) contribute to the learning of practitioners seeking terminal degrees. Two examples illustrate our dilemmas. Faculty members who were (understandably) inexperienced with supervising action research and challenged by students’ grappling with problems of their own domains of expertise would occasionally propose that we not require the student to implement innovation, but allow them to conduct (for example) a program evaluation in another organization. Against this, we stood firm, as implementing change is a crucial aspect of practice in schools, whereas conducting external evaluations as “consultants” is not. Our students needed to grapple with the real world messiness of implementing innovation. On the other hand, faculty concerns about rigor of action research methods and weakness of conceptual frameworks could be (and were) addressed with changes to syllabi and course topics in ways that strengthened the programs’ utility and richness for the students and served to further the program principles and aims. Practitioners need strong skills in these areas and we worked to enhance them.
	Faculty generated new streams of research from their participation in the program and developed new collaborations. Writing has inherent sense-making qualities (Weick, Sutcliff, & Obstfeld, 2005) and tenured and tenure-track faculty members are rewarded for publishing. Therefore, there is a natural alignment between faculty interest in publications as a career-enhancing  and writing to further a developing understanding of the content of reform and its theoretical bases. Unexpectedly, we found that our practitioner students were interested in co-authoring publications and faculty members were energized by their involvement. 
	As Wenger notes, some participants in a community of practice are peripheral – they do not necessarily fully share all the ideas and commitments of the group, nor take fully participative roles. We noted above that we were aware of three faculty members who we would judge as peripheral members. Fullan (2007) cites Marris’ (1975) discussion of what it means to witness the conceptual struggle of those trying to implement an innovation, when change creates cognitive dissonance that precedes the reorganization of schema, “No one can resolve the crisis of [conceptual] reorganization for another” (p. 51). And to do so, he adds, is disrespectful of their agency.  
	As noted, it is important for leaders to hold fast to innovation principles through the turmoil of implementation, and this may mean that some participants leave voluntarily or involuntarily through re-assignment. We exercised judgment, with the support of the dean, in determining which faculty would participate. Some faculty were simply unsuited to this endeavor, either because they had records of difficulty in acting collaboratively (to use Fullan’s (2007) term, they were not “prosocial”) or because they were unable to modify their existing concepts of doctoral work (e.g., expressing disdain for action research, insistence on creation of “new disciplinary knowledge,” inability to lead a LSC as a cohort). Other faculty members whom we recruited felt, at first, inadequate to the task and were pulled in with some reluctance on their part. They later became strong advocates for the innovations after seeing the effects on students and on themselves. 
	Finally, we learned to accept impermanence. Faculty members are reassigned to other duties, retire or move away. New people are added who haven’t yet experienced the program’s collective sense-making processes. New initiatives draw administrative attention and resources. Leaders must recognize that a program is not a series of decisions or documents, but an organic relationship (sometimes strong, sometimes weak) among faculty who are current participants. As with any socially-mediated practice, permanence of practice is an illusory concept. The most sustainable practice is the changed beliefs of faculty members that drive their future practices. 
	Conclusion
	Our analysis indicates that the DSC evolved as a practical and sustainable framework for faculty development in support of deep change of instructional practices and faculty beliefs. The original purpose of establishing the DSC was to enable high fidelity implementation of a new doctoral program design. The early days of the DSC challenged us as leaders to both advocate for the new program design and to persuade faculty of their ability to flourish within it. Through involving them in program practices, before they were entirely committed, and providing a forum for discussing their resulting reactions, we evolved into a learning community. We learned to live out our commitments to experiential learning and community sense-making. The program design in action was subjected to collective scrutiny, analysis in the light of direct experience of doctoral students and faculty, and willingness to make collectively designed adjustments on the fly. Faculty members changed their behavior as instructors and mentors and also continuously fine-tuned program requirements to better achieve overall program goals for their doctoral students. 
	Today, nearly one decade after the first cohort of students arrived on campus, the doctoral program continues to thrive and evolve, now double in size. The original goal of the program, to equip leaders in education to study and to improve their professional practice in context, is intact. Some faculty members who taught and mentored the early cohorts have retired or moved on to other responsibilities. Others remain in leadership positions and new faculty members have joined the community. The essential spirit of the Doctoral Steering Committee, to transform a program implementation exercise into a collective experiential learning process, served as transformative professional development for faculty and promoted impressive levels of student success and program reputation. We hope that program leaders who aspire to promote faculty development in conjunction with graduate program implementation will find these lessons useful. 
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	Abstract
	While researchers, institutional leaders, and policymakers have made significant progress towards increasing undergraduate student diversity in the United States, diversity in graduate education has been less often studied and a more challenging goal on which to make progress.  This qualitative study explores the roles and work of graduate diversity officers (GDOs) in student recruitment activities with a focus on how race and issues of diversity manifest and influence this process.  Interviews with fourteen GDOs at 11 different research universities in the United States highlight the phases in the graduate recruitment process, the manner in which diversity is considered at each stage, and GDOs’ perceptions of their ability to shape this process.  Findings suggest that GDOs are important institutional agents in diversification efforts; however, faculty engagement and broad institutional commitment are required to increase diversity in graduate education due to GDOs’ often limited involvement in the admissions stage of the recruitment process, where race becomes the most salient in decision making.    
	Keywords: diversity, recruitment, administration, graduate education, United States
	Introduction
	Given demographic shifts in the United States over the past few decades, the population of students entering higher education will be increasingly diverse.  However, multiple challenges and barriers have been identified which limit the translation of this diversity to graduate programs, and African American, Latino, and Native American students remain underrepresented in graduate education (Council of Graduate Schools and Educational Testing Service, 2010).  The lack of racial and ethnic diversity in graduate education in the United States has widely been identified as problematic (e.g., Council of Graduate Schools, 2009; Tierney, Campbell, & Sanchez, 2004); however, empirical work informing efforts to promote change is limited.  Specifically, there is little understanding of the process by which African American, Asian American/Pacific Islander, Latina/o, and Native American students are recruited into and encouraged to pursue doctoral programs generally or at specific institutions.  
	While some researchers have conducted institutional self-studies or documented their scholarly reflections on recruitment strategies to increase graduate diversity (e.g., Aspray & Bernat, 2000; Olson, 1988; Pruitt & Isaac, 1985; Tierney et al., 2004), empirically based studies addressing recruitment are relatively absent from the literature.  The limited literature focusing on graduate student recruitment has largely focused on the factors which shape students’ enrollment decisions; however, recruitment goes beyond enrollment.  Within the context of this study, recruitment is understood as including efforts institutions in the United States make to encourage application (outreach), admissions, and the ultimate decision to enroll (yield).  
	This study focuses on administrators’ perceptions and engagement in the process of implementing various diversity recruitment strategies in graduate education.  Rather than identifying which strategies are more or less effective (Griffin & Muniz, 2011) or the influence of internal and external factors on diversity recruitment strategies (Griffin, Muniz, & Espinsoa, 2012), this study focuses on defining the recruitment process itself and understanding how diversity is considered within that process.  Better understanding of the nuances of the recruitment process, including the challenges and opportunities for influence, is important to promoting greater success as institutions in the United States seek to increase diversity in their graduate student communities.  
	While faculty have traditionally been charged with recruitment work within the United States system of graduate education due to its decentralized nature (Gumport, 1993; Posselt, 2013), they may not be fully engaged in all of the dimensions of the recruitment process. Student outreach has little connection to traditional faculty reward structures, which emphasize scholarly productivity over student contact, teaching, or service (Tierney & Bensimon, 1996).  These factors may make the time intensive process associated with graduate student recruitment, particularly outreach, unappealing to faculty, creating a need for institutions to hire professional administrators to meet diversity goals. Thus, this research addresses the work done by a group of administrators charged with increasing diversity within the graduate student community: Graduate Diversity Officers (GDOs). 
	Within the context of this study, we define GDOs as the individuals charged with improving the diversity of the graduate student population on their respective campuses, largely through the recruitment and/or retention of those from underrepresented communities. Their titles often vary and graduate student diversity may not be their sole responsibility; however, individuals who identify as GDOs focus on the recruitment and retention of graduate students from underrepresented or underserved populations as a central part of their work. The work, responsibilities, roles, and effectiveness of these administrators have gone unstudied; yet, as those who may be most directly working on initiatives to increase graduate student diversity, GDOs have a valuable insider’s view of the ways in which colleges and universities are challenged and successful in their efforts.  Further, deeper knowledge on the perspective of administrators implementing diversity recruitment strategies facilitates understandings of the challenges and multiple considerations associated with increasing the number of underrepresented minorities in graduate education.  
	The purpose of this study is both to explore the role race plays in the graduate student recruitment process and how GDOs perceive their influence on efforts to promote diversity.  Based on data collected from 14 GDOs, we develop and present a model of graduate student recruitment within a United States context, particularly attending to the ways in which racial diversity is considered and influences each stage of the process.  Participant narratives suggest race and diversity play prominent roles in this process, particularly manifested in the ways in which the qualifications of students of color are perceived, which can ultimately limit efforts to increase graduate diversity.  GDOs aim to address these challenges, acknowledging the salience of race at various stages of the recruitment process, and implementing a distinctive set of strategies to overcome barriers within the stages in which they perceive themselves as having the greatest influence.  
	Background
	Recruitment in Graduate Education

	An exploration of how issues related to race and diversity can manifest and influence the graduate recruitment process requires an examination of previous literature on this topic. The majority of the literature on higher education recruitment in the United States focuses on undergraduate students. Much of the extant literature on graduate student recruitment can be grouped into three categories, and is organized accordingly below.  The first category is composed of articles addressing institutional outreach, or efforts to encourage students to apply to graduate school generally or a specific institution.  The second category focuses on admissions policies and practices.  The third category addresses yield activities, or strategies to draw students to a specific institution after being admitted.  
	Outreach

	There is a small number of journal articles and reports attending specifically to diversity and outreach at the graduate level, which are largely based on anecdotal evidence and document “best practices” identified by practitioners engaged in this work (e.g., Aspray & Bernat, 2000; Olson, 1988; Tierney et al., 2004).  Institutional leaders and faculty are urged to take advantage of the changing demographics in American society and make extra efforts to encourage students from traditionally underrepresented groups to consider attending graduate school broadly, and their respective institutions in particular (Aspray & Bernat, 2000).  Suggested strategies include incorporation of innovative undergraduate curricula that highlight problem solving skills and the potential for community contributions through research (Cherwitz, 2005); wide discussion of graduate education, getting a PhD, and what doctoral education is and means (Aspray & Bernat, 2000; Olson, 1988); summer research opportunities (Jonides, von Hippel, Lerner, & Biren Nagda, 1992); and the formation of partnerships with minority serving institutions (MSIs) to gain access to a talented pool of students (Aspray & Bernat, 2000; Pruitt & Isaac, 1985).  
	Admission  

	Literatures addressing undergraduate and graduate admissions processes appear to focus on similar themes, describing how applications are reviewed and discussing indicators of “merit.”  At the undergraduate level many colleges and universities employ a holistic review process, where various aspects of a student’s application are considered qualitatively.  Other institutions – particularly large public universities – employ a more formulaic system of admission, where points are assigned to various components of an application and students exceeding a certain value are accepted (Atkinson, 2004).  Graduate admissions committees appear to balance objective (e.g., GRE scores) and subjective (e.g., letters of recommendation) assessments of a student’s file. While many committees rely on more objective indicators, subjective judgments can be made about a student’s potential as a scholar based on their past research experiences, proposed research agenda, or anecdotes from faculty recommendations (Ward, 2007). 
	As institutional agents aim to make admissions decisions, they must decide what they value and the best indicators of students’ abilities or “merit.”  In undergraduate admissions, merit is often broadly defined, including both objective measures of academic merit (high school grades and standardized test scores), coupled with nonacademic measures such as sports, volunteerism, artistic pursuits, and other activities (Killgore, 2009).  Scholars arguing for increased diversity in graduate education have also touched on merit and how the objective and subjective aspects of a student’s application are balanced. While articles and guides recommend various strategies for enhancing success, several acknowledge the vagueness of posted graduate admissions criteria and the rarity of clearly articulated guidelines necessary for acceptance (e.g. Appleby & Appleby, 2006; Ward, 2007).  Thus, what “merit” in graduate education is and how it is defined is unclear and inconsistent across faculty and programs, at best.
	In addition to addressing questions of merit, some have addressed what is considered as admissions decisions are made, suggesting diversity in the graduate student population requires a more holistic recognition of student potential.  For example, the GRE scores of underrepresented students, on average, tend to be lower than those of their peers (Pruitt & Isaac, 1985; Tapia, Lanius, & Alexander, 2003).  This may lead admissions committee members to perceive underrepresented students as less academically skilled than their peers and unable to handle the rigors of graduate school.  However, several scholars (Aspray & Bernat, 2000; Muñoz-Dunbar & Stanton, 1999; Tapia et al. 2003) reiterate that GRE scores are standardized tests and imperfect predictors of student success in graduate school, particularly for students of color. As such, these scholars recommend that admissions committees place greater emphasis on other indicators of student potential, such as research experience and letters of recommendation, if they aim to increase student diversity.
	Yield

	Few scholars have addressed issues concerning yield or the factors that encourage matriculation in to specific academic programs once students are accepted.  Kallio’s (1995) work on the choice process of graduate students in the United States is one of few and notes that age and increased likelihood of having a spouse may influence how graduate students choose an institution. In many ways, however, the forces which draw undergraduates to specific institutions are salient for graduate students as well.  For example, similar to the undergraduate literature (e.g., Astone & Nunez-Womack, 1990; Hossler, 1990; Hossler, Braxton, & Coopersmith, 1989; Perna, 2006), several scholars stress the importance of financial support. Ample financial support is critical to promoting access to graduate education, particularly for those from lower income backgrounds who are hesitant to take on more educational debt (Aspray & Bernat, 2000; Muñoz-Dunbar & Stanton, 1999; Olson, 1988; Pruitt & Isaac, 1985).  
	Conceptual Framework

	In addition to the literature on graduate student recruitment, this work is framed by Weick’s (1976, 1991) work on loose coupling and organizational behavior.  Weick highlights how the loosely coupled nature of colleges and universities in the United States make organizational change difficult.  Specifically, while academic programs, administrative offices, and student services function in direct response to one another, they are only connected through weak, loose ties. As loosely coupled organizations, departments and programs within United States institutions “are responsive, but each event also preserves its own identity and some evidence of its physical or logical separateness” (Weick, 1976, p. 3).  Loose coupling in higher education in the United States often manifests as decentralization, with each college, department, and program having its own employees with highly specialized skills sets, procedures, and policies.  In other words, because departments are connected through weak ties, there is a lower probability that they will develop consistent, comprehensive plans or respond in coordinated ways to institutional pressures and problems.  
	Loose coupling and decentralization may be particularly salient in the case of graduate education and recruitment.  Undergraduate students are admitted to college in the United States by central offices of undergraduate admission, which have trained staffs of admission officers.  Alternatively, while many campuses have central offices of Graduate Admission or Graduate Education, graduate admissions decisions are often made at the departmental level.  At the undergraduate level, attention tends to be focused on institutional process, climate, and fit, while graduate education admissions decisions more often attend to departmental and program-level decisions, functions, and interactions.  For example, Hirt and Muffo (1998) explain that the decentralized nature of graduate education in the United States makes efforts to understand climate difficult; each department and program has its own standards and unique culture.  Further, Lovitts and Nelson (2000) note that while graduate students are often drawn to an institution’s reputation and prestige when they are deciding where to apply, their campus experiences and likelihood of retention are ultimately more dependent upon departmental-level strengths, weaknesses, and experiences.     
	It is also important to note that faculty agency and control are particularly important in graduate education and the graduate recruitment process.  Professors are central to departmental governance, the key drivers in establishing departmental climate, and engage in the process of reproducing themselves through designing the curricula, policies, and programs (Gumport, 1993; Hirt & Muffo, 1998).  Faculty take primary responsibility in the training of graduate students and generating the next wave of professors, engaging students in a training process that involves close apprentice-like relationships (Austin & McDaniels, 2006; Gumport, 1993; Lovitts & Nelson, 2000).  As noted above, faculty play a key role in the recruitment process, largely as the primary decision makers in doctoral admissions in the United States. Posselt (2013) posits professors also have valuable roles to play in encouraging the yield of desired populations.  In their study of a highly selective American research university, Bersola, Stolzenberg, Fosnacht, and Love (2014) point to the particular importance of faculty contact in the yield of underrepresented minority students. 
	While central to the recruitment process, it may be difficult to engage faculty in strategies to increase student diversity. Tapia and colleagues (2003) note faculty rarely invest in the diversity of their student body because they perceive it as unrelated to their professional success, which is largely based on scholarly productivity (Tierney & Bensimon, 1996). The time intensive process associated with graduate student recruitment, particularly outreach, may be consequently unappealing to faculty; therefore, they may be unwilling or unenthusiastic about participating in recruitment efforts.
	Methods
	While generally thin, the extant research on graduate student recruitment and how the recruitment process can be leveraged to increase graduate diversity largely focuses on admissions, with less attention to outreach and yield activities.  This work considers efforts to increase graduate student diversity through recruitment efforts, examining the potential barriers and institutional strategies that influence access to graduate education for students from racial and ethnic minority groups.  We analyze data collected from 14 GDOs to develop a model of graduate student recruitment, clustering the strategies GDOs engage in to increase diversity into a multi-stage process.  We then explore the nature of graduate recruitment and how race and diversity are considered throughout this process.  Thus, in addition to generating a conceptual model for graduate student recruitment, this study addressed the following questions:
	 How do GDOs describe the nature and various stages of the graduate recruitment process?
	 How do GDOs understand their role, influence, and ability to draw attention to issues of race and racial diversity within the graduate recruitment process?
	Considering our desire to understand the nuances of the graduate recruitment process and how GDOs perceive the ways in which diversity is considered within this process, we implemented a qualitative multi-case study design, where each GDO serves as her or his own bounded system or case (Merriam, 1998).  This strategy is particularly appropriate for addressing how and why questions and for examining the process by which a phenomenon takes place (Merriam, 1998; Yin, 2013), allowing for deeper insights regarding the process of graduate student recruitment, how diversity is considered (or not considered) throughout this process, and how GDOs understand their roles and try to influence recruitment.  Multi-case studies are designed to include data collection and analysis of more than one case, allowing for comparison across cases and enhanced trustworthiness of findings (Bogdan & Biklen, 1998; Merriam, 1998).  Thus, we conducted an exploration of each GDO’s organizational context, roles, responsibilities, and experiences with diversity recruitment, and then we engaged in a cross-case comparison. The multi-case study fostered greater analytical insight into how diversity is included and perceived within the context of graduate student recruitment.
	Study Participants

	Study participants were all employed at 11 Comprehensive Doctoral with Medical/Veterinary or Comprehensive Doctoral (no medical/veterinary) universities, as defined by the Carnegie Classifications for Graduate Instructional Programs (Carnegie Foundation for the Advancement of Teaching, 2008).  All institutions were located in the United States.  Participants were recruited from these types of institutions considering our interest in understanding racial and ethnic diversity recruitment in graduate education generally, and doctoral education specifically, in a United States context.  Many of these institutions are regarded as having the top graduate programs in their respective fields, producing the next generation of faculty leaders.  More detailed information on the characteristics of these universities can be found in Table 1.
	Table 1. Demographics of Institutional Sites
	The sample consists of 14 GDOs, and detailed information on participants can be found in Table 2.  Eleven participants are women and three are men. In terms of racial and ethnic diversity, 11 participants self-identify as African American, 1 as Latino/Hispanic, and 2 as White (Non-Hispanic). While all participants self-identify as GDOs (albeit each with different job titles), some are responsible for a particular school or division of their university (n = 5), whereas others are responsible for graduate diversity recruitment and/or retention across the entire university (n = 9). The average amount of time that each participant has worked in diversity recruitment and retention is 10.4 years (sd = 7.3). Participants also have considerable experience working with graduate students, averaging 11.36 years (sd = 9.4) 
	Table 2. Demographic Characteristics of Study Participants
	Procedures

	Participants were identified using two sampling methods. First, a purposeful sampling method was implemented based on the assumption that discovering, understanding, and gaining insight requires selection of a sample from which the most can be learned (Merriam, 1998).  A balance of geographic and institutional characteristics, including both public and private universities as well as universities from the West, the Midwest, the South, and the East coast, was also considered in selecting potential participants. A small initial group of GDOs were identified by the researchers and invited to participate via email based on past professional experiences with these individuals and knowledge of their professional roles.  Then, the principal investigators identified other institutions that had at least one individual responsible for graduate diversity recruitment through our preliminary research of existing graduate diversity programs. These individuals were also contacted via email and invited to participate in the study.  The second sampling technique used was snowball sampling (Bogdan & Biklen, 1998), which is a subset of purposive sampling.  Participants were asked to recommend other potential respondents, who were then contacted by the researchers and invited to participate.  Institutions employ different graduate diversity recruitment strategies; some have centralized positions in the Graduate School, while others have multiple positions throughout the institution, located in specific colleges and departments (Griffin & Muniz, 2011).  Thus, some GDOs in our sample are employed at the same institutions, referred as potential participants by their colleagues on the same campus.    
	All participants met individually with a member of the research team.  Most of the interviews were conducted via telephone; six were in person.  Participants first completed a brief demographic questionnaire inquiring about their background, work experiences, and current responsibilities.  They then took part in a semi-structured interview, allowing for uniform inquiry regarding the key questions guiding this study and providing opportunities for open flow conversation (Hammer & Wildavsky, 1993; Merriam, 1998). The interview protocol addressed a variety of issues, including, but not limited to, their perceptions of the recruitment process at their institutions, their role in recruitment activities, and differences between the undergraduate and graduate recruitment processes.  Interviews lasted approximately 60 to 75 minutes, were recorded, and were transcribed verbatim. All participants were assigned pseudonyms to ensure anonymity and were given a $25 gift card to thank them for participating.  After the interviews, participants were asked to share any recruitment materials they used, including flyers, brochures, and websites.  Notes were taken on the information included in recruitment materials, how materials were disseminated, and different forms of recruitment events advertised.  Further, institutional demographic data (and, when available, departmental or college level data) were collected from GDOs and the Integrated Postsecondary Education Data System (IPEDS) to better understand the context within which the GDOs worked.
	Analyses

	Data from the demographic questionnaires were entered into an electronic file using SPSS software. Descriptive statistical analyses were completed to gain a general sense of the sample in terms of their demographic characteristics, level of experience working with graduate students and issues of diversity, and primary work responsibilities.  Institutional data and information were reviewed to gain a deeper understanding of campus demographics, graduate student diversity, and organizational structures (e.g., to whom the GDO reported, the college in which the GDO’s department was located).  Finally, notes on GDO’s recruitment materials were reviewed, examining the activities in which GDOs engaged and how these opportunities to learn more about doctoral programs are described.  
	Institutional, demographic, and recruitment data were used to supplement and triangulate the primary sources of data for this study: the transcripts from participants’ interviews.  Each member of the research team reviewed interview transcripts to identify recurring patterns and phenomena described by participants in accordance with a grounded theory approach, which allows for the emergence of themes directly from the interview data (Glaser & Strauss, 1967).  Interview data were analyzed consistent with strategies outlined by Corbin and Strauss (2008) and focused on identifying the ways in which diversity manifested throughout the graduate recruitment process.  First, each member of the research team read the interviews, individually memoing about their observations of key phenomena emerging from the interviews, as well as the other forms of data collected through the study.  The research team then met to discuss our observations, aggregating specific observations into a comprehensive list, as well as determining whether the recruitment process could be understood as a series of stages and identifying a series of themes emerging from the data.  In addition to providing evidence supporting the salience emerging patterns, team members actively sought disconfirming evidence and discussed any data that did not fit into perceived patterns and challenged their perceptions.  
	After these discussions, a coding scheme was developed based on our identification of stages in the recruitment process, role and importance of race and diversity, and other specific phenomena participants described. Conceptually similar codes were clustered together into larger categories.  Identified code clusters relevant for this study included GDOs roles and responsibilities, recruitment strategies, institutional factors influencing diversity in graduate education, and institutional issues and emphasis on race and diversity.  The codes were then used to organize data collected from the interview transcripts.  ATLAS.ti software was used to apply the codes to specific quotations and passages from participants’ narratives.  Once codes were applied, the ATLAS.ti software was useful in aggregating quotations assigned the same code, facilitating a cross-case comparison, where similarities and differences were examined across participants.  Individual codes, as well as groups of codes within the same coding cluster were re-read to confirm and challenge our early perceptions of the themes we identified in the preliminary stages of data analysis. 
	Findings
	While this study has much to contribute to understanding efforts to increase graduate diversity in institutions in the United States, we acknowledge several limitations.  First, as a qualitative study of fourteen individuals across eleven institutions, this work is not intended to be generalizable.  Rather, it offers new insights into how a group of GDOs at different institutions are aiming to influence the recruitment process, and more research must be done to determine whether these findings are applicable to other contexts.  Women and African Americans are strongly represented within our dataset; therefore, researchers examining these issues in the future may want to incorporate more diverse perspectives to determine whether narratives are consistent for GDOs from other backgrounds. It is also important to note that this study offers only one perspective on efforts to increase diversity through graduate student recruitment; we do not address or include interviews from other institutional leaders or faculty members.  Further, we acknowledge this study highlights one way in which institutions aim to increase diversity in their graduate student communities; we do not explore whether and how institutions without GDOs participate in recruitment and cannot attest to whether efforts to increase diversity take a similar form at those institutions. Finally, we acknowledge that this study focuses on diversity and graduate education in the United States context and reflects the organization and governance structure at research universities.  While some of the principles may be applicable in other contexts, future work must be done to understand the relationship between systems of governance, administrative roles, and efforts to increase diversity.  
	Despite these limitations, the data analyzed for this study provide new insights that can inform efforts to increase student diversity within the loosely-coupled system of graduate education.  Based on GDOs’ accounts, the graduate recruitment process at institutions in the United States appears to follow the three stage process described above, which has yet to be established empirically or formally described in extant literature about graduate education.  In the first stage, which we refer to as “outreach,” institutional agents encourage students to consider graduate education generally, and their institution specifically.  The second stage, “admissions,” is when students apply to the institution and their applications are considered by faculty committees.  In the final stage, “yield,” admitted students are courted by the institution, encouraging them to matriculate to the campus.  
	Our cross case analysis revealed that there were distinctive aspects to the recruitment process at each individual institution; however much of what GDOs shared in their narratives was consistent. GDOs articulated their perceptions of the ways in which race and diversity were (or were not) considered at various stages of the process, how the nature and organizational structure of graduate education affected their level of influence, as well as variations in their ability to contribute to the different phases of the recruitment process and encourage diversity on their respective campuses, departments, and programs.  
	Outreach

	GDOs described several strategies each of their campuses employed to encourage a larger, and hopefully more diverse, applicant pool to submit applications, including paying for access to lists of students of color who were interested in graduate school; making campus visits and attending graduate school fairs; hosting summer research programs; inviting talented students to visit the campus for a “preview weekend” before the application deadline; tabling at national conferences; and building relationships with faculty and administrators at institutions across the country.  Overall, GDOs viewed their role in outreach as absolutely essential to their work and a key opportunity to infuse consideration of race and diversity in the recruitment process.  As Elizabeth Stevens from Crest University notes, “the reason they created my job is that they knew that they had to do something extra to recruit minority students.  That was very clear, and it’s still clear.”  As university spokespeople for graduate admissions across departments at a university, GDOs communicated their awareness that building a racially diverse applicant pool was a key lever of influence over which they had some control.  Monique Malone articulates the importance of outreach in her role, and states that much of her work aims to “make the application pool as full as it could be so they [faculty] have the most options possible for doing their admissions process.”  
	GDOs perceived themselves as often being one of few university representatives engaged in targeted graduate outreach to underrepresented communities.  Monique Malone, whose position was actually to work on diversity issues for her college, described herself as the “university face [for] the graduate school,” noting that there was no one else to do outreach to students of color. Thus, while recruitment was often decentralized, GDOs could stand in as a university representative. GDOs shared narratives of attending events and speaking to students across disciplines and programs, even when they did not have the most specific information on hand.  Elizabeth Stevens, remarked that as the only person doing this work for her graduate school: “I do what I need to do, I do what I want to do, and everyone’s happy that I’m doing it, and they [senior administrators] don’t have to pay attention to it.”  In addition to highlighting her commitment to drawing diversity students into the applicant pool, Stevens’s comments suggest GDOs saw themselves as providing a needed outreach function to which faculty, departmental representatives, and senior administrators were unlikely to commit time.  Few participants could describe concrete, meaningful ways in which faculty or other administrators contributed to efforts to encourage students of color to apply to their programs, instead relying on the work of GDOs to draw these students into the applicant pool.
	Admissions

	In comparing GDOs narratives, the most common term used to describe the graduate admissions process was “decentralized.”  Graduate applications were reviewed by faculty members, and decisions were made at the departmental level. According to GDOs, some departments engaged in a holistic process, considering students’ grades, test scores, research potential, and contributions to the community.  More often, however, GDOs observed admissions committees emphasizing students’ grades, undergraduate institutions, and perhaps mostly, their GRE scores as they made decisions. Dustin Chase was one of several GDOs who expressed some frustration with this tendency, describing his work as “meaningless” unless faculty placed value on diversity and saw students in a holistic way: 
	You know, you can bring in all the applications you want, but until they [faculty] really look at the total application and understand how important diversity is to the overall university, then you know, I’m just working for myself.  
	Dustin Chase’s comments suggest the work of GDOs like himself is futile unless faculty were really committed to diversity.  He could enhance diversity in the applicant pool through his efforts in outreach, but there would be no increases in diversity in the graduate community unless faculty decision-makers were willing to go beyond emphasizing student GRE scores during the admissions phase, which are indicators on which students of color tend to perform less well (Pruitt & Isaac, 1985; Tapia et al., 2003), considering student potential in a more holistic way.  
	GDOs freely expressed their frustration with their lack of a direct role in the admissions process at the graduate level; no GDO in our sample had decision-making power in the graduate student admissions process.   For example, while Malia Lucas understood how the specificity of graduate education and students’ interests in working with a particular professor made graduate admissions hard to centralize and necessitated faculty involvement, she still wished for some “happy medium” between faculty having complete control and trained professionals interceding.  
	Despite not being able to actually serve on graduate admission committees, the cross-case analysis revealed different strategies GDOs implemented to have more influence on admissions.  Six of the GDOs reminded committees of top applicants of color they encountered during outreach activities.  Two of these GDOs shared that they appealed directly to admissions committees (Jessica Hayman and Elizabeth Stevens); both were organizationally located at the college and departmental levels of the institution.  Jessica Hayman sometimes interjected in the admission process, advocating for candidates with whom she was personally familiar.  Elizabeth Stevens did not sit on admission committees, but read applications and would let a department know if she felt a strong minority candidate had been overlooked.  She stated, “If there’s a top person that I had evaluated as someone who’s a star, who’s not on that list, then I can contact the department and say, ‘What’s up with this?’”  Thus, GDOs, particularly those that were in closer proximity to their faculty organizationally, could take on the role of “advisor” in the admissions process, reminding faculty of the importance of racial diversity and focusing their attention on students of color they may otherwise ignore or overlook.
	In addition to advocating for specific students, the remaining four GDOs who worked with faculty had influence by facilitating conversations about best practices in admission and increasing diversity. Malia Lucas and Monique Malone conducted workshops for faculty, discussing the importance of holistic admissions and how to assess student potential beyond what was indicated by standardized test scores.  Inquiries from various departments led Craig Smith to bring faculty across campus together for conversations about best practices.  Denise Miller was able to provide context for faculty committees as they considered applicants.  She noted: 
	Many times if [applicants] come from a Hispanic Serving Institution or an HBCU [historically Black college or university], the faculty may not be as familiar with that institution, so I try to share with them, how that is viewed in the overall population of graduate schools.
	Denise Miller’s point highlights her faculty’s lack of knowledge about minority serving institutions like Hispanic Serving Institutions and historically Black colleges and universities, which are recognized as producing a disproportionate number of students of color entering graduate school (Lundy-Wagner, Vultaggio, & Gasman, 2013; Redd, 1998; Solorzano, 1995).  Their lack of recognition of these schools can put students of color at a disadvantage in the admissions process, despite their potential as young scholars.  Thus, by engaging faculty in conversations and workshops, Denise Miller and others provided faculty with opportunities to gain access to information which would hopefully increase the likelihood of seeing the potential in the applications of students of color. 
	GDOs from seven of the universities aimed to have influence during the admissions phase by informing graduate departments about funding opportunities available for students who brought some form of diversity to the graduate population.  In some cases, GDOs oversaw the distribution of these funds, which provided partial or full doctoral fellowships.  Monique Malone described a program through which departments could nominate doctoral applicants for a broadly defined diversity fellowship, allowing departments to make a case for how a candidate brought diversity to their graduate program.  Fellowship guidelines encouraged faculty to do more to increase racial diversity in their pool of admitted students.  Malone elaborated on the complexity of this process, noting that she wanted to avoid having departments simply expecting her office to fund all students of color that they chose to admit:
	The trick there is, of course, not allowing the departments to play the game where they push off all their students [to us]. . .  we kind of solved that by letting them know that the more diverse your admit pool is, the more likely you are to get more money. If there’s no one [underrepresented students] in your admitted cohort, you’ve got to explain to us why we should give you a fellowship . . . 
	Alex Zapata described a similar program at his university.  Departments could nominate applicants for a diversity fellowship; however, he tried “to remind people, that we are a supplemental service.  We don’t have the resources, we don’t have the capacity to fund as large a percentage of the URM [underrepresented minority] prospective students that become students at the University because of those limitations.” Thus, GDOs aimed to not only support students from diverse backgrounds with extra funds, they encouraged faculty to do more in terms of admitting students of color and improving graduate diversity by providing financial incentives.  
	Yield

	GDOs spent less time describing institutional yield activities.  Much like outreach, multiple strategies were incorporated into yield efforts, including campus visits and special visitation weekends for admitted students, generous financial aid packages, and correspondence from faculty and current students.  Specific combinations of strategies varied across institutions, but most incorporated two types of efforts: exposure to campus and financial support.  Some institutions hosted weekends for all admitted students of color to visit campus at one time.  These programs were viewed as beneficial because they allowed students to meet individuals across campus, building a sense of “critical mass,” as well as a connection to both the institution and their individual departments.  Others were more decentralized with departments planning their own yield events.  
	Financial aid appears to be particularly critical to yield efforts, and several GDOs discuss the importance of financial packages in drawing students to their campuses. Dustin Chase clearly notes the importance of funding, explaining that it is as important as other outreach strategies: 
	You’re interested, and you have these visitations, and you have this summer research and you have all this stuff going.  But then, when you get admitted, they don’t have any money to bring you there. . . we need to have more money to bring in more students.
	Denise Miller also highlighted the importance of funding students at levels competitive with what other campuses offered.  Alex Zapata expanded on this idea as he discussed the fellowships offered at Green University, noting they have not kept up with inflation and that they were adding “top-off awards” to be more competitive with other institutions.  
	Financial and exposure efforts were often combined to encourage matriculation.  Joann Samuelsson recounted a yield experience with a student, which she described as almost being like a faculty hire.  The faculty on her campus really wanted this student to enroll, inviting the student for two campus visits, complete with faculty meetings and dinners, as well as increasing her financial award.  While these efforts were ultimately unsuccessful in getting this student to attend the institution, Samuelsson notes that efforts to get the most talented students of color “take that kind of effort.”  
	In addition to coordinating campus visits and helping to negotiate financial offers, GDOs often participated in yield by serving as a resource to students as they engaged in their decision-making processes.  GDOs frequently found themselves as key liaisons between the university and admitted students.  They saw themselves as people that the applicants were familiar with, to whom they could pose questions ranging from quality of life and racial climate to how to navigate the university.  Lindsay Danon noted that students of color often inquired about lifestyle questions as they weighed their enrollment options for graduate school: 
	You know, we’ve got the sort of typical, “Where do I get this? How do I get this done? Who do I need to know?” … Everybody who is new deals with that. I just am not sure everybody is clear that people of color have an extra set of acclimation issues. . . “Am I going to need to be the voice . . . for all people of color? Or women?”
	Danon spoke with students often about issues related to racial climate and their potential experience on campus and was comfortable in addressing students’ questions, often pointing out their proximity to several metropolitan areas and opportunities to build community with other people of color.  Deborah Hardwick also was in a position to offer guidance to students as they made their enrollment decisions.  Many students she had met during the recruitment process would contact her and ask for help with making their final decision.
	Despite the personal yield efforts and coordination of yield activities, GDOs reported that faculty could make the most compelling pitch to students, because the experience of being in graduate school ultimately was going to be very localized and decentralized.  Sam Bailey, whose position was in the graduate school, reflected that her support would only be so helpful in the yield process and required a more proximal and direct faculty investment.  She shared: 
	You know, I could make students feel wanted and interested and engaged but unless the faculty do that, nobody is going to want to make that move to come here.  Now the students know it’s my job to recruit them to come here (laughs) but [it’s] for the faculty to say, “I think you’re the best. I want you to come and work in my lab.”  
	Denise Miller also acknowledged the importance of faculty voice and support during the yield phase, describing her plan to gain greater faculty buy-in and involvement.  Her hope was that, “when [faculty] get these applications and interview their students and make the offers, we can get them here. And they have to participate in that.”  She emphasized that faculty must be involved in the yield process if they were going to be successful in enrolling more students of color. 
	Conclusion
	In the early 2000s, approximately 21% of all doctoral students in the United States were people of color; however, over a third of the United States’ population was either Native American, Black, Latina/o, or Asian/Pacific Islander.  While there certainly has been some growth in the number of people of color enrolling in graduate programs in the United States, most populations have grown more slowly than the international student population (Sowell, Zhang, Bell, & Redd, 2008).  Considering the lack of change in the graduate student population despite demographic shifts in the population of the United States and increased diversity in the undergraduate population, the active recruitment of students of color is central to increasing diversity in the graduate programs at U.S. universities (Aspray & Bernat, 2000; Council of Graduate Schools and Educational Testing Service, 2010; Muñoz-Dunbar & Stanton, 1999; Olson, 1988; Tierney et al., 2004).  For many campuses, creating GDO positions to lead student recruitment efforts may serve as an important demonstration of an emerging institutional commitment to racial equity and promoting diversity. Rather than just stating diversity is important, which is characteristic of a superficial commitment (Hurtado, Milem, Clayton-Pederson, & Allen, 1999), institutional leaders have made more enduring commitments and directed some level of financial resources toward creating a more heterogeneous campus community through the establishment of these positions.  Regardless of their level of power or control in the recruitment process generally or the admissions process specifically, it is important to understand these administrators’ perspectives given that they are being hired to provide leadership and guidance to institutions, departments, and programs seeking to increase graduate diversity.  Thus, this study contributes to the limited research on graduate recruitment, providing valuable insights from the perspective of administrators intimately involved in multiple dimensions of the process.  
	While institutions may demonstrate their willingness to go beyond diversity rhetoric by creating GDO positions, they also must be mindful that creating a diverse, inclusive environment requires a commitment that is embraced and demonstrated throughout the community.  This concentration of responsibility with one individual in an institution, department, or program immediately calls an organization’s true level of commitment into question.  Change that promotes diversity and inclusion must be addressed by a community rather than one person in one office (Hurtado et al., 1999; Smith 2009), particularly given where they are situated in the organization and their decision making power in the recruitment process.  Our findings do not suggest that the role of GDOs were completely unimportant; they created important initiatives, advocated for students, and had some level of influence. GDOs have the potential to play a critical role in coordinating recruitment activities, particularly in the outreach phase, that otherwise might not exist or occur inconsistently.  However, others had to be invested at other stages of the recruitment process to truly increase diversity on their respective campuses.  Thus, our findings suggest that in addition to having key individuals in place to coordinate diversity efforts, a strong contingent of community members must commit to considering diversity as an important issue and goal to promote change. 
	The findings of this study suggest that the efficacy of many GDOs may be hampered by the nature and structure of graduate education in the United States.  While colleges and universities in the United States generally function as loosely coupled systems (Weick, 1976, 1991), graduate education is highly decentralized, with the majority of policies, programs, and student-faculty interactions taking place at the departmental rather than the institutional level (Hirt & Muffo, 1998; Lovitts & Nelson, 2000).  This study reminds that if progress is to be made in increasing graduate student diversity, the nested nature of colleges and universities must be taken into account.  Institutional strategies must be coupled with departmental strategies that resonate with the decentralized nature of graduate education.  In other words, institutional leaders must consider how to enable and encourage meaningful participation from both GDOs and faculty members during all three phases of the recruitment process to increase graduate diversity.  
	The need for a true institution-wide emphasis and commitment to diversity throughout all members of the campus community becomes particularly apparent when attending to the admissions stage of the recruitment process.  While critical to outreach and yield, GDOs are often unable to directly impact admission decisions made by faculty committees. The GDOs that were able to have the most influence on this dimension of the recruitment process were those that were located organizationally in closer proximity to their department or program.  If faculty are not engaging in a holistic admissions process that considers what students from underrepresented backgrounds can add to their communities and fields of study, efforts channeled toward the outreach and yield stages cannot realize their full potential.  
	This study also adds to the extant literature by providing an alternative perspective on the graduate school choice process in the United States, contributing to the knowledge regarding how actions by institutional agents and decision-making processes shape institutional choice.  The literature related to college choice has been dominated by student-oriented perspectives and has focused on the agency of students and the factors shaping their choices.  Alternatively, this study identifies a three-stage recruitment process (outreach, admission, and yield), and enhances scholarly understanding of the different levels of influence institutional agents can have in attracting graduate students, and particularly students of color, to American universities.  
	When one considers these stages, coupled with GDOs’ placement in the institution and the decentralization of graduate recruitment, the scope of GDOs’ responsibility is particularly wide and challenging to manage.  This study contributes an understanding of GDOs’ work and how they engage in each phase of the recruitment process, particularly as they engage issues of racial and ethnic diversity.  As noted above, GDOs appear to engage most actively in the outreach phase, creating and facilitating opportunities for prospective students to learn about their university and connect with faculty and current students.  GDOs most often describe their challenges with the admissions stage and are relatively unable to directly affect faculty decisions, minimizing their ability to truly influence the number of students of color who could potentially enroll at the university.  The admissions process remains under faculty domain, which results in both admissions standards and considerations of diversity varying substantially by department.  
	Without any guarantee that diversity will be considered within a doctoral admission committee, GDOs observe that the diversity of admitted students varies greatly.  Workshops, fellowship opportunities, and levels of personal commitment among faculty can factor positively into efforts to increase diversity within a department’s pool of admitted students.  Efforts to draw a diverse applicant pool may or may not be fully appreciated by faculty convinced that GRE scores are the most effective measures of merit.  Using quantitative measures as indicators of ability and research potential can disadvantage students from underrepresented backgrounds with high potential but less academic preparation (Aspray & Bernat, 2000; Muñoz-Dunbar & Stanton, 1999; Pruitt & Isaac, 1985; Tapia, et al., 2003).  Thus, rather than increasing student diversity, the status quo is maintained through the use of measures of merit that perpetuate rather than mitigate inequality.  In sum, GDOs do important work in drawing a diverse applicant pool, yet their inability to engage directly in the admissions process, coupled with an inconsistent faculty commitment to graduate student diversity and assessments of ability based on metrics which disadvantage students of color, often results in a group of admitted students less diverse than the applicant pools that they worked so hard to attract.  Thus, while they are not ineffective, one could say that their efforts are less effective than they would have hoped.
	Similar to the comments of a GDO participating in our study, the graduate recruitment process in some ways mimics the faculty recruitment process.  Based on GDOs’ narratives, the level of departmental fit sought by graduate students may be more similar to the fit sought out by prospective faculty candidates than by prospective undergraduates, who often do not have the same level of disciplinary focus.  Faculty investment in the graduate admissions process is also aligned with faculty selection, a process during which faculty select their future peers.  Similar to graduate admissions, faculty hiring policies and decisions are made by faculty within departments. The criteria for faculty and graduate selection are similarly vague, less than objective, and subject to faculty perceptions of what constitutes “merit” and “fit” in an applicant (Smith, Turner, Osei-Kofi, & Richards, 2004; Tuitt, Danowitz Sagaria, & Viernes Turner, 2007).  There are also similarities in terms of yield.  The courtship of admitted graduate students by faculty through individual meetings with department faculty, receptions, and dinners demonstrates a level of faculty investment in the graduate recruitment process that is far less evident in the undergraduate recruitment process and feels more like the courtship experienced by faculty candidates.  
	Universities that understand the uniqueness of the graduate recruitment process, the ways race and diversity are and are not considered at each stage, as well as how graduate recruitment is similar to the faculty selection may be better situated to increase racial and ethnic diversity within their universities. Demonstrating a commitment to graduate diversity can start with hiring a GDO, but GDOs are limited in their ability to increase diversity in graduate education alone.  The level of attention that GDOs can give and their level of influence varies based on their placement in the institution; more departmental and programmatic proximity lends to more influence.  Despite the importance of having institutional agents coordinating diversity related efforts, it is far too much for one individual to be responsible for increasing diversity in graduate education for a department or an institution.  Substantial change requires an underlying emphasis on and commitment to diversity in graduate education that extends beyond the institutional level to individual departments and programs.  Therefore, as institutions worldwide consider strategies to increase diversity on their respective campuses, this study reinforces the importance of attending to organizational structure in identifying potential opportunities for change. 
	References
	Appleby, D. C., & Appleby, K. M. (2006). Kisses of death in the graduate school application process. Teaching of Psychology, 33(1), 19-24.
	Aspray, W., & Bernat, A. (2000). Recruitment and retention of underrepresented minority graduate students in computer science. Washington, D.C.: Computing Research Association.
	Astone, B., & Nunez-Womack, E. (1990). Pursuing diversity: Recruiting college minority students. Washington, D.C.: Jossey Bass. 
	Atkinson, R. C. (2004). Achievement versus aptitude in college admissions. In R. Zwick (Ed.), Rethinking the SAT: The future of standardized testing in university admissions (pp. 15-24). New York, NY: RoutlegeFalmer.
	Austin, A. E., & McDaniels, M. (2006). Preparing the professoriate of the future: Graduate student socialization for faculty roles. In J. C. Smart (Ed.), Higher education: Handbook of theory and research (Vol. XXI, pp. 397-456). New York, NY: Springer.
	Bersola, S. H., Stolzenberg, E. B., Fosnacht, K., & Love, J. (2014).  Understanding admitted doctoral students’ institutional choices: Student experiences versus faculty and staff perceptions.  American Journal of Education, 120(4), 515-543.
	Bogdan, R. C., & Biklen, S. K. (1998). Qualitative research in education: An introduction to theory and methods (3rd ed.). Boston: Allyn and Bacon. 
	Carnegie Foundation for the Advancement of Teaching. (2008). Carnegie classification description: Graduate instructional program classification. Retrieved from the Carnegie Foundation for the Advancement of Teaching website: http://classifications.carnegiefoundation.org/descriptions/grad_program.php  
	Cherwitz, R. A. (2005). Diversifying graduate education: The promise of intellectual entrepreneurship. Journal of Hispanic Higher Education, 4(1), 19-33.
	Corbin, J. M., & Strauss, A. (2008). Basics of qualitative research (3rd ed.). Thousand Oaks, CA: Sage Publications.
	Council of Graduate Schools. (2009). Broadening participation in graduate education. Washington, D.C.: Author. 
	Council of Graduate Schools and Educational Testing Service. (2010). The path forward: The future of graduate education in the U.S. Washington, D.C.: Author. 
	Glaser, B. G., & Strauss, A. L. (1967). The discovery of grounded theory: Strategies for qualitative research. Chicago: Aldine Publishing.
	Griffin, K. A., & Muniz, M. (2011). The strategies, struggles, and successes of graduate diversity officers (GDOs) in the recruitment of students of color.  Equity and Excellence in Education, 44(1), 57-76. 
	Griffin, K. A., Muniz, M., & Espinosa, L. (2012).  Beyond institutional commitment: Understanding the influence of campus racial climate on efforts to promote diversity in graduate education.  The Review of Higher Education, 35(4), 535-566.
	Gumport, P. J. (1993). Graduate education and organized research in the United States. In B.R. Clark (Ed.), The research foundations of graduate education: Germany, Britain, France, United States, Japan (pp. 225-260). Los Angeles, CA: University of California Press. 
	Hammer, D. C., & Wildavsky, A. (1993). The open-ended, semistructured interview: An (almost) operational guide. In A. Wildavsky (2nd ed.), Craftways: On the organization of scholarly work (pp.57-102). New Brunswick, NJ: Transaction.
	Hirt, J. B., & Muffo, J. A. (1998). Graduate students: Institutional climates and disciplinary cultures. New Directions in Institutional Research, 98, 17-33. 
	Hossler, D. (1990).  The role of financial aid in enrollment management. New Directions for Student Services, 89(Spring), 77-90. 
	Hossler, D., Braxton, J., & Coopersmith, G. (1989). Understanding student college choice. In J. C. Smart (Ed.), Higher education: Handbook of theory and research (Vol. 5, pp. 231-288). New York: Agathon Press.
	Hurtado, S., Milem, J., Clayton-Pedersen, A., & Allen, W. R. (1999). Enacting diverse learning environments: Improving the climate for racial/ethnic diversity in higher education. Washington, D.C.: ASHE-ERIC Higher Education Report. 
	Jonides, J., von Hippel, W., Lerner, J. S., & Biren Nagda, B. (1992, August). Evaluation of minority retention programs: The undergraduate research opportunities program at the University of Michigan. Paper presented at the annual meeting of the American Psychological Association, Washington, D.C..
	Kallio, R. E. (1995). Factors influencing the college choice decisions of graduate students. Research in Higher Education, 36(1), 109-124.
	Killgore, L. (2009). Merit and competition in selective college admission. The Review of Higher Education, 32(4), 469-488.
	Lovitts, B. E., & Nelson, C. (2000). The hidden crisis in graduate education: Attrition from Ph.D. programs. Academe, 86(6), 44-50. 
	Lundy-Wagner, V., Vultaggio, J., & Gasman, M. (2013). Preparing underrepresented students of color for doctoral success: The role of undergraduate institutions. International Journal of Doctoral Studies, 8, 151-172. Retrieved from http://ijds.org/Volume8/IJDSv8p151-172Lundy-Wagner0381.pdf 
	Merriam, S. B. (1998). Qualitative research and case study applications in education. San Francisco, CA: Jossey-Bass.
	Muñoz-Dunbar, R., & Stanton, A. L. (1999). Ethnic diversity in clinical psychology: Recruitment and admission practices among doctoral programs. Teaching of Psychology, 26, 259-263.
	Olson, C. (1988). Recruiting and retaining minority graduate students: A systems perspective. Journal of Negro Education, 57(1), 31-42.
	Perna, L. W. (2006). Studying college access and choice: A proposed conceptual model. In J. C. Smart (Ed.), Higher education: Handbook of theory and research (Vol. XXI, pp. 99-157). New York: Springer.
	Posselt, J. (2013). The merit - diversity paradox in doctoral admissions: Examining situated judgment in faculty decision making (Unpublished doctoral dissertation). University of Michigan, Michigan.
	Pruitt, A. S., & Isaac, P. D. (1985). Discrimination in recruitment, admission, and retention of minority graduate students. Journal of Negro Education, 54(4), 526-536.
	Redd, K. E. (1998). Historically Black colleges and universities: Making a comeback. New Directions for Higher Education, 102, 33-43.
	Smith, D. G. (2009). Diversity’s promise for higher education: Making it work.  Baltimore, MD: Johns Hopkins University Press.
	Smith, D. G., Turner, C. S., Osei-Kofi, N., & Richards, S. (2004). Interrupting the usual: Successful strategies for hiring diverse faculty. The Journal of Higher Education, 75(2), 133-160.
	Solorzano, D. G. (1995). The doctorate production and baccalaureate origins of African Americans in the sciences and engineering. Journal of Negro Education, 64, 15-32.
	Sowell, R., Zhang, T., Bell, N., & Redd, K. (2008).  Ph.D. completion and attrition: Analysis of baseline demographic data from the Ph.D. completion project.  Washington, D.C.: Council of Graduate Schools.   
	Tapia, R., Lanius, C., & Alexander, B. (2003). Factors that influence science and engineering graduate student diversity: Results of a Rice faculty survey. Houston, TX: Rice University.
	Tierney, W. G., & Bensimon, E. M. (1996). Promotion and tenure: Community and socialization in academe. New York: State University of New York Press. 
	Tierney, W. G., Campbell, C. D., & Sanchez, G. J. (2004). The road ahead: Improving diversity in graduate education. Los Angeles, CA: Center for Higher Education Policy Analysis.
	Tuitt, F. A., Danowitz Sagaria, M. A., & Viernes Turner, C. S. (2007). Signals and strategies in hiring faculty of color. In J. C. Smart (Ed.), Higher education: Handbook of theory and research (Vol. XXII, pp. 497-535). New York: Springer.
	Ward, N. (2007). The (un)predictability of computer science graduate school admissions. Communications of the ACM, 50(3), 104-106.
	Weick, K. E. (1976). Educational organizations as loosely coupled systems. Administrative Science Quarterly, 21(1), 1-19.
	Weick, K. E. (1991).  Making sense of the organization. Malden, MA: Blackwell. 
	Yin, R. K. (2013). Case study research: Design and methods (5th ed.). Thousand Oaks, CA: Sage Publications.
	Biographies
	Kimberly A. Griffin is an Associate Professor at the University of Maryland. Prior to becoming a faculty member, she served as a higher education administrator and student affairs professional, working in undergraduate and graduate admissions, promoting diverse and hospitable learning environments, and new student orientation. These professional experiences have greatly informed her work as a scholar, and her research focuses on three core topics: the persistence and success of underserved students; diversity within the Black community; and mentoring and developmental relationships. 
	Marcela Muñiz is a scholar specializing in higher education policy and diversity, and a regional director of alumni affairs and development for the Faculty of Arts and Sciences at Harvard University.  Prior to completing her doctorate at Stanford University, she spent six years in Undergraduate Admission at Stanford, where she oversaw diversity outreach.  Marcela also worked at the United States Department of Education on gender equity and has served on the Stanford in Washington and the National Hispanic Institutes College Register boards.
	Word Bookmarks
	OLE_LINK4
	OLE_LINK5


	IJDSv10p237-256Thiry0925.pdf
	“How do I get From Here to There?”  An Examination of Ph.D. Science Students’ Career Preparation and Decision Making
	Heather Thiry and Sandra L. Laursen  Ethnography & Evaluation Research,  University of Colorado, Boulder, CO. United States.
	heather.thiry@colorado.edu  sandra.laursen@colorado.edu

	Heidi G. Loshbaugh  Center for Math & Science,  Community College of Denver, Denver, CO, United States,
	heidi.loshbaugh@ccd.edu


	Abstract
	Drawing on developmental networks theory, this qualitative research study explores the professional preparation and career decision-making processes of doctoral students in the sciences. The study is based on 95 semi-structured interviews with informants at three research universities in the United States.  Though many students were interested in non-academic career tracks, they were largely unaware of the breadth of their choices or how to best prepare for these careers. Unable to cultivate networks in non-academic careers, many students turned to peers to fill the career development gap. Due to their lack of knowledge about career options, among other factors, students often delayed selecting and preparing for careers until the end of their graduate studies.  Implications for doctoral education practice are discussed.
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	The global scientific workforce is undergoing dramatic changes, yet the traditional model of doctoral education in the sciences remains stubbornly entrenched. To be sure, the apprenticeship model is successful in preparing students to be independent scientific researchers, yet researchers, policymakers, and educators have voiced concerns for years about doctoral students’ lack of professional preparation (American Association of Universities (AAU), 1998; Golde & Dore, 2001; Nerad, Rudd, Morrison, & Homer, 2006; Nyquist, 2002; Taylor, 2006; Wendler et al., 2012).  Scholars have highlighted the mismatch between doctoral students’ training and workforce realities (Golde & Dore, 2001), citing the lack of preparation for 21st-century jobs in areas such as communication, teamwork, teaching, and leadership skills. Moreover, economic pressures, demographic trends, and the need for workers in emerging fields have influenced the nature, characteristics, and composition of the scientific workforce (National Science Board (NSB), 2012). Although the long-standing apprenticeship model of doctoral education emphasizes preparation for the professoriate, in fact, more scientists are now employed by business than by universities or government (Suresh, 2011).
	Shaped, in part, by these changes in the economy and workforce, long-term job growth in the sciences is not monolithic, but varies by nation and by field.  A few sectors, such as biochemistry and biotechnology in the US and renewable energy and information technologies in the EU, are projected to experience faster than average growth in the coming decade (Bureau of Labor Statistics (BLS), 2012; European Commission, 2012). In contrast, other scientific sectors are expected to experience average, or even below-average growth. Jobs for chemists and materials scientists—the subjects of this study—are projected to experience slow growth in the coming decade in both the US and Australia (Australian Government, 2012; BLS, 2012). One common thread does transcend national borders; in many countries, the number of recent scientific doctorates in some fields may exceed the supply of available and appropriate jobs, at least by traditional definitions (American Chemical Society (ACS), 2012; Cyranoski, Gilbert &Ledford, 2011; Neumann & Tan, 2011). 
	Although an increasing number of scientific doctorates are employed outside of the professoriate, the nature of scientific work within academe is changing, too. The recent economic downtown is expected to have a long-lasting impact on higher education in the US with reduced institutional funding, diminished faculty salaries, and increased numbers of non-tenure-track faculty positions (American Association of University Professors (AAUP), 2011). Internationally, there has been a decline in the number of academic positions available for doctoral recipients (AAUP, 2011; Neuman & Tan, 2011), and recent scientific doctorates in the US are increasingly turning to temporary postdoctoral research positions for their first employment (BLS, 2012). The impact of these changes on the practice of science in academe is not yet clear; but the outcomes for individual lives and careers seem detrimental as these positions offer lower pay and fewer benefits than permanent academic positions. 
	Commensurate with the realities of the scientific labor market, most doctoral students in scientific fields do not aspire to or pursue academic careers (Fox &Stephan, 2001; Nerad et al., 2006; NSB, 2012; Sauermann & Roach, 2012), yet “alternative” career paths, such as those in education or public outreach are often discouraged by science faculty (Connolly, 2011; Janke & Colbeck, 2008; Laursen, Thiry, & Liston, 2012; Thiry, Laursen, & Liston, 2007). Experiences that supplement doctoral research and coursework, such as professional development trainings, workshops, or internships, are beneficial in developing students’ skills and clarifying their career paths (Bouwma-Gearhart, Millar, Barger, & Connolly, 2007; Laursen et al., 2012;) and are recommended in calls for doctoral reform (AAU, 1998; Golde & Dore, 2001; Nerad et al., 2006; Nyquist, 2002; Taylor, 2006)—yet these opportunities are not widely available. Recent research has affirmed the need for more explicit professional preparation in doctoral education (Austin, 2002; Austin & McDaniels, 2006; Golde, 2008; Golde & Dore, 2001; Kuck, Marzabadi, Buckner, & Nolan, 2007). 
	Thus, the scientific workforce is rapidly changing and career prospects for doctoral scientists are muddled:  projections vary by field, occupational sector, and country. Doctoral recipients in some fields, such as the field of chemistry investigated in this study, or sectors, such as higher education, may struggle to find suitable jobs in the face of declining job prospects.  For these reasons, doctoral students’ awareness of non-academic careers and preparation for the 21st century global workforce is a pressing concern. Students and doctoral advisors can no longer assume that an appropriate and desirable job will appear at the end of doctoral studies. 
	It is clear that both pragmatic realities and research on career development speak to the need for more informed career preparation for doctoral students in the sciences. Yet we still know little about how doctoral students learn about and prepare for future careers. Doctoral students’ non-academic career pathways have also been relatively uninvestigated (Baker & Pifer, 2014; Wendler et al., 2012). Some studies have focused on students’ beliefs about academic careers (Austin, 2002; Bieber & Worley, 2006), while others have investigated students’ professional socialization within disciplinary and departmental contexts (Gardner, 2007). Instead, this study explores doctoral students’ knowledge about careers, including non-academic careers, the sources of this knowledge, and their influence on students’ career development. 
	The nature of academic disciplines and scientific professions is shifting and doctoral students must seek a wide range of experiences to help them learn about and prepare for careers (Antony, 2002). We turn to developmental networks theory (see Higgins & Kram, 2001; Sweitzer, 2009) to explore the sources of doctoral students’ learning about careers, particularly the role that social networks play in their knowledge about career options and their professional preparation. Higgins and Kram (2001) originated the concept of a developmental network, defining it as the “people a protégé names as taking an active interest in and action to advance the protégé’s career by providing developmental assistance” (p. 268). Developmental networks theorists have often focused on specific social interactions and relationships, especially the range (i.e., the variety of sources and contexts within networks) and the density of networks (i.e., how well the connections, or “developers,” know one another) (Dobrow & Higgins, 2005; Higgins & Kram, 2001). Recent research has examined the role of “distant, unmet, or imaginary figures” in students’ developmental networks (Dobrow, Chandler, Murphy, & Kram, 2012), thus broadening the concept to include short-term connections, virtual relationships, media images, and other social phenomena that may influence students’ professional development. In this study, we focus on the range of students’ networks, especially the variety of sources within their networks, rather than the density of students’ networks. 
	Career preparation involves more than simply the acquisition of technical knowledge and disciplinary expertise. Though these elements are important aspects of the learning process, learning also involves identification with a discipline, profession, or community; in short, “becoming” a certain type of person (Lave & Wenger, 1991; Stevens, O’Connor, Garrison, Jocuns, & Amos, 2008). While developmental networks theory provides insight into the “developers” that influence students’ career trajectories, it has focused less on the identities that are fostered through these networks, the cultural and social contexts within which these networks operate, or the role of individual agency in shaping professional learning and career paths. Recently, developmental networks theorists have begun to incorporate concepts from sociocultural theories of learning, such as agency, identity, and culture into their research (Baker & Lattuca, 2010; Baker & Pifer, 2014; Hopwood, 2010; McAlpine & Lucas, 2011). The integration of developmental networks and sociocultural theories expands the theory to include the processes by which students become members of a professional community.  In this study, we explore the specific developers and developmental opportunities that shape students’ career trajectories, yet we also consider the role that student agency plays in students’ career preparation and the cultural and social phenomena that may facilitate or constrain students’ professional development. 
	These sociocultural constructs highlight the importance of possible selves in students’ developmental trajectories. Possible selves are defined as professional identities that one may try out by observing role models, experimenting with provisional selves, and then evaluating the results (Ibarra, 1999). Professional identity development, including students’ career decision-making processes, hinges on students’ ability to experiment with possible selves and subsequently select or discard the possible selves that have been considered (Hopwood, 2010). Through this process of experimentation with a variety of possible selves, doctoral students shape their identities as professionals within their discipline. This aspect of identity development is crucial to students’ trajectories as they must “begin to enact and assume the professional identity of their intended career in order to be deemed credible” (Baker & Pifer, 2014, p. 140).  
	Developmental networks theory in doctoral education has most often been applied in terms of academic career preparation (Sweitzer, 2009), although the theory holds promise as a lens to examine the influence of the range of networks in students’ preparation for non-academic careers. Doctoral education researchers have not yet fully explored how students construct (or not) developmental networks outside of the doctoral advisor-student relationship to learn about or prepare for careers. For these two reasons, developmental networks theory is a valuable lens to investigate doctoral students’ career learning and preparation, particularly for non-academic careers. 
	Overall, this broad research study explored science doctoral students’ professional learning and preparation and their career decision-making processes. We examined these fundamental issues through the perspectives of early and late-stage doctoral students, faculty research advisors, and others with knowledge of doctoral students’ educational experiences. 
	The following research question is the focus of this paper: 
	What role do students’ developmental networks play in their knowledge and beliefs about career options? 
	We explore this question through the perspectives of early-stage and late-stage doctoral students in the sciences. 
	The discipline of chemistry was chosen as a site to study students’ professional learning because many of the general concerns in doctoral education have been well documented in chemistry (ACS, 2012; Caserio et al., 2004; Council for Chemical Research, 2011; Kwiram, 2006). Chemistry, while a foundational scientific discipline, has become increasingly interdisciplinary, with the bulk of job growth in emerging fields such as biotechnology (ACS, 2010). Additionally, two thirds of chemists work outside academe, primarily in industry, government, or entrepreneurial ventures (ACS, 2010), and chemists are less interested in academic careers than scientists in other disciplines (Sauermann & Roach, 2012). In fact, chemistry doctoral students’ interest in the professoriate has been shown to decline during the course of their graduate studies (ACS, 2014). Because of the breadth of career paths available to doctoral chemists and the increasingly interdisciplinary nature of chemical research, chemistry was an ideal discipline in which to study doctoral students’ career preparation and selection processes.   
	This study consisted of two phases, an initial mapping study followed by in-depth case studies of three departments. In the mapping study, we investigated the top 60 US chemistry departments to determine which departments and institutions had engaged in doctoral education reforms consistent with prior research and recommendations. In the mapping phase, we sought to explore and define the extent of such reform by determining which departments had engaged in any type of reform and what types of activities they may have undertaken. Mapping was an iterative process, an inductive qualitative research method used to gather data about a subject in context.  We collected and analyzed departmental data in tandem. Early data provided us with an increasingly precise understanding of the nature of reform in departments and allowed us to refine later investigation.  
	We believed that reform-oriented departments were more likely to engage in innovative educational practices that may better prepare students for a range of careers and, thus, would make better sites for in-depth case studies. To understand how U.S. chemistry graduate departments engaged with reform, we first conducted a thorough literature review, reviewed department websites, and sought advice from over a dozen chemists and nationally recognized experts on graduate education reform.  While there is no standard definition of doctoral reform, we turned to reform-oriented recommendations in the doctoral education literature to operationalize doctoral reform. Thus, we assessed departmental or institutional opportunities for teaching preparation, formal mentoring programs or training for mentors, industry seminars and internships, graduate student support groups, and doctoral student training in communications, leadership, or management skills.  We then conducted interviews with department chairs, graduate program directors, and experienced faculty members of fourteen departments that appeared to have engaged in curricular, pedagogical, or programmatic reforms. This first research phase explored departments’ challenges and concerns in doctoral education (Loshbaugh, Laursen, & Thiry, 2011). 
	In this way, the mapping study stood alone as a descriptive study of doctoral reform in highly ranked US chemistry departments (Loshbaugh et al., 2011), yet we also used the findings to inform our selection of case study sites. From the mapping study, we chose three departments for deeper study. This number allowed us to examine similarities and differences across reform-oriented departments, yet also allowed us to fully investigate the distinctive context of each site.  Although qualitative research is inherently exploratory and descriptive and not usually designed to be generalizable, the inclusion of only three institutional sites does hamper the wider applicability of our findings. 
	Departments were chosen based on a number of factors, including student diversity, high levels of interdisciplinary research, positive departmental climate, and prior participation in doctoral reform initiatives. We measured student diversity by analyzing public data on doctoral degrees awarded in chemistry by individual departments from the Integrated Postsecondary Educational Data System (IPEDS) of the U.S. Department of Education (National Center for Educational Statistics, 2011).  We conducted analyses to identify departments with above average proportions of women and students from U.S. minority groups that are underrepresented in the sciences (e.g., African Americans, Hispanics, and Native Americans), seeking departments with higher levels of diversity or those on an upward trajectory in the graduation rates of women and underrepresented minority students. We assessed levels of interdisciplinary research by analyzing department websites to identify faculty with interdisciplinary research projects or dual departmental appointments, and to ascertain whether interdisciplinarity was featured in the department’s self-presentation. We determined that a department had high levels of interdisciplinary research if multiple faculty members had dual appointments, multiple interdisciplinary research grants were housed within the department, and the departmental website emphasized interdisciplinarity. Finally, we assessed departmental climate according to mapping study interviewees’ perceptions of the climate in their departments, seeking departments with consensus among interviewees that the climate was positive for faculty, staff, and students.  Study sites were all relatively selective graduate chemistry programs at research-extensive universities. Two of the sites were public universities and one was private. The sites were located in the Midwest, Southern, and Eastern US. 
	During campus site visits, researchers conducted open-ended, semi-structured interviews with participants. Semi-structured interviews offer systematic and consistent qualitative data collection by combining the flexibility of unstructured interviews with the directedness of surveys or structured interviews (Schensul, Schensul & LeCompte, 1999). The interview protocol contained a core set of open-ended questions that were based on literature reviews and our research questions. However, topics could be addressed in the order in which they came up during the interview and emerging themes were expanded and explored through probes or follow-up questions (Schensul,  Schensul & LeCompte, 1999). In this way, semi-structured interviews allowed for much deeper exploration of key constructs than structured interviews or surveys, while maintaining the consistency necessary to compare themes across the entire data set. Interview protocols addressed participants’ prior career paths, future goals, and key career decision-making points; advisory relationships; professional development opportunities available in the department, on campus, and elsewhere; and the sources of students’ learning—both inside and outside the department—about careers and being a professional in the scientific community. 
	Despite the advantages of interviews for capturing rich and detailed information, interviews also have drawbacks, especially when they are the sole means of data collection. Interviews elicit participants’ self-reports and may not be as effective as frequent observation to investigate interactions, social and cultural processes, or everyday behaviors. To account for these shortcomings, multiple interviewers conducted and analyzed interviews because analyst triangulation is one of the primary ways to improve the robustness of qualitative research and reduce any potential bias from a single analyst (Denzin, 1978). Additionally, many students, faculty, and staff were interviewed in each department to explore issues of interest from a variety of perspectives. In this way, participants’ self-reports were triangulated with the reports of other individuals (i.e., triangulation of sources) and a more comprehensive portrait could be drawn of doctoral education at each site and across sites (Denzin, 1978).
	In the summer and fall of 2009, teams of two researchers conducted week-long site visits to each department. Prior to the site visits, departmental graduate education staff provided detailed lists containing doctoral students’ names, e-mail addresses, entry year, sub-discipline, advisor, gender, and race/ethnicity. Stratified samples of students were drawn from these departmental records to achieve a representative sample of sub-disciplines, doctoral stage, gender, and race/ethnicity. Students were divided into early-stage and late-stage categories. Early-stage doctoral study—or phase II of doctoral study as defined by Gardner (2010a)—spans the time from entry to the Ph.D. program to achieving candidacy status, is a time when students choose a doctoral supervisor, gain research experience, and become academically and socially integrated into the department. Late-stage doctoral study—or phase III as defined by Gardner—involves deeper immersion in research, changing relationships with peers and faculty, and greater focus on life after graduate school. 
	We over-sampled late-stage students (phase III) because they were more likely to be considering career options and developing a professional identity (Gardner, 2010a). Additionally, women and underrepresented minority students were over-sampled to ensure that their perspectives would be included in the study. Departmental chairs, graduate staff, and key university administrators were also invited to participate. The response rate by institution ranged from 50-70%. All interviews were conducted individually, with the exception of five focus groups held with early-stage (phase II) doctoral students. The digitally recorded interviews were 45-75 minutes long and each was transcribed verbatim and submitted to NVivo 9 qualitative software for analysis. 
	To analyze the interview data, we used domain analysis techniques developed by Spradley (1980). Three researchers reviewed transcripts, met regularly to discuss themes in the data, and developed the codebook in an iterative process. In this iterative process, codes were first generated inductively based on emerging themes and patterns based on our participants’ reports, called “folk” domains by Spradley (1980). However, we also generated domains that were deductive in nature, or “analytic” according to Spradley (1980). In other words, analytic categories are domains that reflect theories, hypotheses, or constructs of interest to the researchers. For instance, we were interested in developmental networks and their influence on students’ career paths, and thus created domain categories related to students’ networks. The codes generated within these domains were largely inductive, based on students’ reports about their developmental networks and sources of career learning. Additionally, we shifted from a primarily inductive approach to a more deductive approach as analysis progressed. As codes and domains emerged, we tested the categorical scheme against the existing data and generated hypotheses that we checked across the entire data set (Merriam, 2009). Some of the domains identified in our analysis were career decision points, professional development needs, sources of career learning, career planning and activities, and faculty advising behaviors and values. We examined patterns by gender, race or ethnicity, doctoral stage, and institution. Ongoing discussions among the researchers helped to refine category definitions and to assure construct validity. Comparison of researchers’ interview coding enhanced inter-rater reliability.  
	The analytic domains discussed in this paper include developmental networks, possible selves, and agency.  Using domain analysis procedures, we operationalized the concept of developmental networks by coding transcripts for students’ references to role models, family of origin, and personal or professional relationships and activities that influenced students’ career knowledge, beliefs, or choices. The concept of possible selves was operationalized in terms of students’ knowledge (or naiveté) about career options, their beliefs about possible careers, and the career preparation behaviors that allowed them to try out certain professional roles (e.g., internships, trainings, jobs, etc.). We operationalized agency in terms of the extent of students’ activity or passivity in planning and preparing for careers. The collective codes comprising these domains were examined and discussed to explore the linkages between concepts.
	The data set for this study consisted of 95 interviews with 104 participants. Interviews were conducted with 32 late-stage students and 25 early-stage students. The demographic characteristics of student participants are summarized in Table 1. The racial/ethnic distribution of the student sample was representative of the distribution of students within the participating departments. This paper draws on interview data from early-stage and late-stage doctoral students. Interviews with 47 departmental faculty, staff, and administrators are not discussed in detail in this report but are mentioned when they offer context for, confirmation or triangulation of findings.
	Table 1. Gender and racial/ethnic distribution of doctoral student sample, by graduate career stage (n=57)
	Race/Ethnicity
	Gender 
	Hispanic
	African-American
	Asian-American
	Caucasian
	Men
	Women(#, percentage)
	0
	4
	2
	19
	8
	17
	Early-stage students  
	(7%)
	(8%)
	(76%)
	(32%)
	(68%)
	(n=25)
	2
	5
	0
	25
	14
	18
	Late-stage students
	(6%)
	(16%)
	(78%)
	(44%)
	(56%)
	(n=32) 
	Research Findings
	Doctoral Students Lack Awareness of Career Options
	The Range of Students’ Developmental Networks
	The Role of Agency in Students’ Career Planning

	In this section, we describe doctoral students’ awareness of career options and the sources of their learning about career paths. We discuss the influence of their developmental networks, particularly the range of their networks, on their career knowledge and beliefs, including their ability to envision themselves in potential careers. We then discuss the role of individual agency in students’ career planning and decision-making processes. 
	A fundamental aspect of preparing for and selecting a career is the ability to envision oneself in that future career. Chemistry doctoral students, in particular, must learn about non-academic career paths because two thirds of Ph.D. chemists work outside academe (ACS, 2010). Thus, one might expect that many chemistry doctoral students would display an awareness of the array of non-academic careers available to them and might be actively weighing the advantages or drawbacks of these potential career paths. Figure 1 displays the frequency with which individual student interviewees mentioned various career options, in response to an interview inquiry about the career paths available to Ph.D. chemists.
	Figure 1. Doctoral students’ awareness of career paths (percentage of individual interviewees, n=44)
	Our interviews with students demonstrated that while many knew of basic career options for chemists, such as professor or industry researcher, most had little knowledge of specific career paths beyond those two fundamental options. Awareness of academe and industry was nearly universal: 100% of students mentioned academe as a possible path, and 92% of students noted industrial career paths. However, knowledge of potential careers fell sharply from there. Only 50% of students mentioned US government research labs and 26% mentioned patent law. Fewer than 20% noted careers in policy or consulting, or other “alternative” career options, such as technical writing. In the most worrisome cases, a few interviewees lacked awareness of careers that were appropriate for their educational level. In fact, about 10% of late-stage students expressed interest in careers which did not require a graduate degree, most frequently forensic science careers that often require only an undergraduate degree, as noted in the following statement from a late-stage student. 
	There’s always been some fields of chemistry that have interested me but I don’t know if it would really take a PhD to do them. Like food chemistry, I’ve always found to be intriguing, and forensic science.  But the more and more people you talk to about it, they’re like, ‘You can pretty much do that with a bachelor’s level degree.  You don’t need a doctorate to do forensic science.’
	Students showed limited understanding of professional work responsibilities and lifestyles, even for careers that they knew were possibilities for doctoral chemists. Industry is the most common career path for chemists (ACS, 2010) and was a widely recognized path in our study, but not well understood by students. Students reported that they had little conception of what their future work life might be like in industry or how to best prepare for such a career during graduate school. They also did not know about industry career tracks—such as choices of management versus research positions—or differences among company types or sizes. Additionally, only 5% of students reported that they had actually tried out industry research through an internship experience. In a focus group interview, an early-stage student described the lack of opportunity to learn about the nature of work in industry careers. 
	I actually kind of want to go towards industry. I’m not sure if I’d want it to be a pure research experience, but I’m not sure about what other opportunities are available.  I definitely want an opportunity at some point to see what industry is all about. Because you just hear industry all the time, and I don’t really know what that entails. 
	A contributor to this lack of career information and awareness was students’ limited access to role models. Students had role models in academe, but lacked professional models in other careers. The following comment is representative of many students, both early- and late-stage, contrasting their abundant access to role models within academe to their limited access to industry role models. 
	Of course there’s academia, you see it, because that’s what everybody you’re learning from has done. Beyond that, I’ve picked up a little bit on industry. No one’s ever really said what industry is. Even today I still haven’t had anybody sit down and say what “industry” for a chemist is. They just say, ‘It’s industry, it’s that other thing that chemists do besides going into academia.’ 
	A sizable minority, nearly 40% of late-stage students, expressed interest in learning more about or pursuing the so-called “alternative” career paths for scientists, those outside industry research or the professoriate.  Many of these students had decided that they did not want to focus on research in their careers, but they were uncertain as to how they might use their degrees. For example, a late-stage student described her professional path:  she had decided she did not want to be a bench chemist and she was interested in communicating science to lay people, yet she lacked specific information about the potential careers in which she could use that skill. Consequently, she attempted to explore a variety of career paths without real knowledge of what those paths entailed and whether they would be a good fit for her skills and interests. She described this chaotic process of exploring potential careers during the job search process. 
	I’m still kind of trying to figure out [what to do after graduate school]. I’ve come to realize that I probably don’t want to be a bench chemist if I can avoid that, so I’ve been looking at alternatives. I interviewed with a consulting firm last year. I’m currently trying to apply for potential government positions. I’ve looked at law firms—I’m kind of open. But I realize I want to be the go-to scientist for someone who’s not a scientist. 
	Students generally learned about the professoriate by drawing on their faculty networks and observing their doctoral research advisor.  But students with other career interests had difficulty exploring career paths where they had no social connections. An early-stage student remarked: 
	I think everyone kind of sees it, we know what it looks like to be an R1 professor [i.e., in a research-extensive university]. Those of us who went to small liberal arts colleges know kind of what it looks like to do that. But not very many of us know what’s it like in industry. Or in a national lab. Or, working in the policy side of things, or it’s hard to see how to do that. How to—‘Okay, I have a Ph.D., I don’t want to do this anymore—how do I get from here to there?’ 
	Unlike their peers, a few students (n=6) with “alternative” professional interests had a more advanced understanding of their future career paths, primarily because they were able to cultivate developmental networks in these careers. As an example, four late-stage students conveyed interest in non-tenure-track faculty positions that they had discovered through their research or teaching work in graduate school. One student recounted how she had consulted with a lab manager who was an expert in crystallography for her dissertation research. Subsequently, she became interested in this type of position as a future career. Through her interactions with the crystallographer, she learned about the work responsibilities and lifestyle of a lab manager. 
	Short-term connections could also be influential for students interested in alternative careers, at least in terms of exposing students to career possibilities. A late-stage student described the process of learning serendipitously about policy careers from a science policy expert who gave a talk in her department. 
	So [the speaker] was here giving a talk, and he works in D.C. as a science advisor.  I was like, ‘Science policy?  Who even knew?  That’s really interesting.’  So I’ve started paying attention more now to the options that are available I think, ‘cause that time is nearing.
	However, these short-term connections did not always offer students the depth of understanding about the nature of practice in alternative careers provided by long-term relationships with professional role models.  
	To address their gaps in career knowledge, students drew on many sources of information, with varying degrees of success. In interviews, we asked students where they had learned about doctoral career paths in their field. Figure 2 details the percentage of individual student responses naming specific sources of career information. 
	Students’ most common source of career information was peers. Our data suggest that students primarily learned about future professional roles from observing their peers in the job search process—peers who probably gained their own career information in the same way. A student described the “word of mouth” process of learning about careers through peer networks, noting that it was not a helpful process for learning about industry and non-academic careers. 
	Industry. That would probably be the career that I’ve had the least exposure to. While I’ve heard of a few people that have gone into industry and do different things, I haven’t really sat down and talked with them about what they’re doing, mostly just because they are several years older than me and kind of work in their jobs out there.  It’s more of just by word of mouth, I hear, ‘Oh, so and so is working at this company now and they just got promoted to group manager.’
	Figure 2. Sources of career information for Ph.D. students (percentage of individual interviewees, n=44)
	In addition to their peers, students drew on other sources of career information.  Nearly half of students mentioned that they learned about careers from opportunities provided by their departments, such as seminar speakers or recruiting talks by industry representatives. For instance, a late-stage student commented on how he had learned about career possibilities from speakers in a departmental workshop series. 
	The department’s career enhancement series, they show you the options. They bring in industry people who talk about industry. They’ll bring in outside academic people to talk about academics. They’ll bring in someone from a government lab to talk about government positions. So, that really helped clarify the pros and cons of each position from people on the inside. 
	Although each campus had a career development office, few students reported that they had used this campus resource. Ironically, a student on one campus reported that she had never used the campus career office because she hadn’t known any other students to use it. 
	To some extent, programming that supplemented students’ research and coursework helped to partially fill the gaps in students’ limited knowledge of careers. Two campuses in our study had active and long-standing Preparing Future Faculty (PFF) programs (Gaff, 1994) and all three departments held career seminars and occasional skill-building workshops. Additionally, some students received mentoring or training at conferences. Still, departmental, professional society, and institutional career resources were often targeted toward careers in academe, or to a lesser extent, industry.  These offerings were also underutilized by students, as only one quarter of students reported they had participated in such professional development opportunities. Nevertheless, professional development opportunities were beneficial for students interested in the professoriate, developing students’ pedagogical skills and knowledge, and introducing them to career opportunities they were unaware of or had not considered, such as community college teaching. 
	Nearly a quarter of students mentioned that they drew on familial networks for information about working in scientific fields. But students with no familial role models were more likely to be ill-informed about professional roles in the sciences. Gender did not play a role in access to familial role models. However, underrepresented minority students and those who had been the first in their family to go to college reported less awareness of career options. In part, these differences stemmed from variability in students’ access to familial networks that are connected to science. For instance, nine out of 34 (26%) Caucasian interviewees reported that their parents in scientific or academic careers were a source of learning about doctoral careers, while only one out of nine underrepresented minority late-stage students (11%) discussed familial role models in science. Students without familial networks had less information about science careers, as suggested by the following comment. 
	I have no idea [about career options].  (LAUGHS)  I have no clue.  Which is scary.  Because I don’t really know anyone… that has a PhD in chemistry, other than the people around here. I don’t know anyone in like “the real world” with a chemistry PhD, or like any of my parent’s peers that I could talk to about it. So, I have no idea what to expect.
	Doctoral advisors are often thought to be students’ most important source of career information, yet in this study, they were the fourth most frequent source of career information for students, with high variability in the quality and utility of this advice. Less than one third of students reported that they learned about careers from their current advisor. Students often did not seek information from their advisors because they perceived them to be unhelpful for their career development. Indeed, nearly one third of students commented that their advisors were unsupportive of any professional activities that took them away from research. These students often felt uncomfortable discussing such opportunities with their advisors and did not feel that they were “allowed” to participate in them. For example, one student had identified a summer industry internship opportunity in Europe that fit her professional interests and goals, yet her doctoral advisor required her to stay in his lab over the summer. Other students described trepidation in telling their advisors about their desire to participate in professional development opportunities for fear that their advisor would not consent to their participation. 
	Those in our study who did receive career information from their advisors found them to be helpful, supportive, and influential to their career preparation. In the following comment, an early-stage student described her advisors’ interest in her career goal of government research, contrasting him with other, less-supportive advisors in her department. 
	When I started working with him, one of his first questions, was, ‘Well, what are you interested in doing in the future?’  Because he’s definitely interested in preparing us for wherever we wanna go, and he knows where I wanna go, and he’s very supportive of that. And we just talked about it again about a month ago, because he was trying to set up the whole internship thing for me. He’s good at introducing us to people that he thinks will help us along the way. He’s very supportive of going to conferences, which is nice. Because, again, some advisors won’t do that because they think it’s a waste, because you’re gone for a week from the lab.
	Although some interviewees learned about career choices from their doctoral advisors, many in this group of students still did not observe their advisors in all of their multi-faceted roles as faculty member and scientist. Similar to Austin’s (2002) findings, students reported that many aspects of the professoriate were unclear to them, including grant writing, committee and service work, and other governance or entrepreneurial functions of the faculty role, as described in the following comment. 
	I see a little bit of [the life of a professor] although I kinda see [my advisor] as an in-between kinda guy, ‘cause he does have businesses that he runs, and he also has the lab at the university, and so he’s a little bit everywhere. And so, of course, I don’t really observe him, and it might be a good idea, to try to observe him in his role as the administrator of his business versus his role in our group meetings when he’s working with his grad students. Maybe that’s a good idea, but, I really don’t know exactly how it works for a PhD at that level, between academia and industry.
	In conclusion, students reported that peers were their most frequent source of career information, especially observing peers during the job search process. Against common wisdom of many in academe, students relied on their advisors for career information to a much lesser extent than on peers. 
	Late-stage students often had one of two polarized reactions to their lack of knowledge about career options, either anxiety or apathy. For instance, a student who was very active in scientific presentation and professional networking to advance her scientific research expressed concern about her lack of career awareness. Her comment was typical of statements from students who had successfully navigated graduate school and achieved its major milestones, yet who were clearly anxious about their lack of understanding of career paths for doctorates. 
	It’s all sort of a black hole. Which as I get closer and closer to writing my thesis and graduating, I feel like the black hole is gonna swallow me.
	Anxious students were more likely to engage in career exploration activities than apathetic students, yet they often did so in an incoherent or haphazard way as demonstrated by the earlier description of the student who had pursued a variety of non-academic career options without a coherent plan or real knowledge about those careers. 
	On the other hand, most students were more apathetic about their lack of knowledge about careers, and thus delayed career preparation and selection until near or after graduation. Many of these students planned to pursue temporary postdoctoral research opportunities without a rationale for how these positions may advance their career or fit into a career trajectory. The following comment from a student within a year of graduation is representative of the perspective of these students who felt no urgency to prepare for careers until the end of graduate school. 
	I don’t know tons, but I know there’s plenty of options in academia, industry, government work. I dunno.  There’s kind of a lot out there.  I haven’t gotten to the point yet where I’m actively trying to search for jobs, so I’m not quite sure if I know as much as I should.
	While some students—mainly those students who had already selected a career—actively and strategically cultivated a wide range of developmental networks and sought information about future careers, nearly two thirds of students reported no systematic strategy for learning about or preparing for careers. Many of the former group were interested in the professoriate or had stumbled upon a desirable “alternative” career in which they were able to cultivate developmental networks and had clearly charted a course toward achieving their goals. On the other hand, many of the latter group of non-systematic students did not rely on personal, developmental networks at all in their career selection process and looked to the internet or departmental emails for information. However, these distant and fleeting connections did not allow students to learn about more nuanced details of these career paths, as noted in the following comment from a late-stage student. 
	I [learned about careers] mostly from just looking at the internet and getting information that way. And not from necessarily talking to other people. Like if you go to Science or ACS [the American Chemical Society], their websites have career sections. There’s a lot of information there [about academic careers]. There’s some information about different career paths if you want to be in industry. I haven’t seen anything really specific about that or a large amount of information. 
	Thus, the majority of students did not have a clear and coherent strategy for learning about career choices and were not lucky enough to stumble on the right option. Consequently, most students put off the career preparation process until the end of graduate school and then made frantic efforts to prepare themselves for a career as they approached graduation. A faculty member observed: 
	Do I think students could be better informed? Absolutely.  Do I think it’s partly their fault? Absolutely… The analogy is everybody’s cramming for exams. How do you get people to not cram for exams, and put a little time in for reflection so that they can ask the next question before the exam comes?
	In conclusion, students’ professional preparation was often hampered by a lack of knowledge about career possibilities. In particular, students lacked knowledge and access to role models for the array of non-academic careers available to doctoral scientists. 
	Discussion and Implications
	Calls for reform in doctoral education over the past few decades have focused on students’ lack of preparation for careers (Golde & Dore, 2001; Nerad et al., 2006; Nyquist, 2002; Taylor, 2006; Wendler et al., 2012), often citing a dearth of training opportunities in teaching, communication, and other essential skills. In this study, departments, institutions, and professional organizations provided some supplemental opportunities for doctoral students to learn about careers and develop non-scientific skills. But our study has uncovered other factors underlying students’ general lack of preparedness for life and work after graduate school. Career and skill-building workshops, seminars and other professional development opportunities are only meaningful to students if they have a broad knowledge of the types of careers available to doctorates and an understanding of the skills, attitudes, and behaviors required in those careers. When students lacked this foundational understanding of potential career options, they either did not pursue available opportunities, or they overloaded themselves with a haphazard assortment of trainings and activities that often left them no further along the career decision-making path than when they started. Therefore, doctoral students’ career development must begin with a firm knowledge and understanding of the variety of careers suitable for doctorates in their field. 
	This study also challenges the taken-for-granted notion that doctoral advisors are, and should be, students’ most important source of career development. These types of taken-for-granted practices are structured into doctoral education without evidence of their outcomes or effectiveness (McAlpine & Amundson, 2012). For one, advisors are often unaware of the importance of peers and informal socialization in doctoral students’ professional development (Gardner, 2010b). Indeed, our data affirm that students drew on a broad range of developmental networks to learn about and prepare for careers, in both positive and negative ways.  Rather than depend solely on their advisor for career information, many students cultivated a range of developmental networks for career guidance, including peers or short-term connections from professional development seminars or workshops. Yet students often constructed these networks in a disorganized and unhelpful way as there was no systematic process for them to learn about potential careers and to build the requisite skills to succeed in the workforce. 
	Recent research has highlighted the significant role that peers play in doctoral students’ developmental networks (Jazvac-Martek, Chen, & McAlpine, 2011). Similarly, our data indicate that students often turned to their peers for career information—yet these peers were largely unaware and uninformed themselves, especially about the so-called “alternative” careers. Given the lack of systematic sources for students’ career development, the void was often filled by rumor, hearsay, and word of mouth from peers.  Thus, a cycle of misinformation perpetuated itself as students had no clear way to develop the wide range of networks that they needed to prepare for careers. Additionally, students differed in their interest in and ability to cultivate helpful developmental networks that extended beyond their advisor and peers. If students were unable to learn about and try out possible selves, they did not feel that developing an array of professional networks was a useful endeavor for them, and they simply delayed the career preparation process. Students without familial or prior role models in the sciences—often underrepresented minority students or those who had been the first in families to earn an undergraduate degree—had an even greater need for explicit career information.
	Students’ lack of awareness about careers and their subsequent under preparation was confounded by the perceptions of a sizeable minority of students that their advisor was unsupportive of their career exploration, particularly for non-academic careers. These perceptions were often grounded in the belief that the advisor “needed” the student for his or her own research work and would not permit the student to seek supplemental opportunities. Lack of advisor support may be particularly detrimental to students interested in preparing for non-academic careers because advisors and general departmental cultures often value academic careers over teaching or administrative careers (Baker & Pifer, 2014; Thiry et al., 2007). In this respect, our findings support the recommendation in a recent American Chemical Society report that graduate student funding should be decoupled from faculty research grants (ACS, 2012). The current US model of funding for STEM graduate education through grants to faculty to support graduate research assistants privileges the need for faculty research productivity over doctoral students’ educational needs and creates organizational contexts that can impede students’ access to professional preparation opportunities.
	Clearly, the majority of students in this study had only partial knowledge of the range of career paths available to doctoral chemists. They were also unable to observe role models in potential careers, with the exception of the role of professor in a research university, and thus most students lacked basic knowledge of non-traditional careers, such as scientific policy expert, entrepreneur, or consultant. The few students who had selected and were actively preparing for alternative careers had stumbled upon these options by happenstance, rather than through a thoughtful career development process. Without the opportunity to observe or interact with practicing professionals, especially in “alternative” careers, students were unable to learn about and prepare for these careers and, thus, try out possible selves.
	Our findings highlight several reform efforts that should be undertaken within scientific doctoral education. First, students are ultimately responsible for their own career paths, and they must actively pursue a variety of networks and role models to allow them to try out possible selves. Our data suggest that developmental networks do not have to be intensive or extended in scope or duration to be helpful to students. Short-term connections fostered through workshops and seminars helped students to learn about the variety of career possibilities and to consider various options for fit, though in a limited way. However, students must seek out and participate in these opportunities. 
	For departments and institutions, our data highlight the importance of systematically expanding professional learning opportunities so that students are exposed to career paths and provided with information about the knowledge and skills required in those careers. O’Meara and colleagues (2014) described steps that departments can take to augment students’ agency in career advancement, such as encouraging multiple career paths, providing supplemental learning opportunities, providing information resources, and facilitating networking and mentoring.  In this study, departments, institutions. or professional societies had undertaken some of these career development activities, such as offering career workshops, seminars, and guest speakers. Nevertheless, our informants noted that these forums were not as well attended as they could have been, and many students claimed that they did not know about them. Additionally, many of these opportunities were geared for academic paths. Instead, these opportunities should span the spectrum of career paths and be provided in a variety of venues. These valuable opportunities must be creatively marketed to students and advisors and students should be encouraged to take advantage of these short duration, yet informative, opportunities. 
	Career exploration needs to begin earlier than the late-stage scramble that we so often encountered in this study. All students should be encouraged early in their studies to cultivate a range of developmental networks and pursue a variety of opportunities to learn about careers and to build professional skills. Students and faculty should view these trainings as integral to doctoral education. Observing peers in the job search process may be helpful in some ways, but students must look beyond their peers if they are to be fully informed and prepared to choose among the breadth of 21st-century scientific careers. Developmental networks that fostered long-term relationships and interactions between students and practicing professionals were most beneficial. However, because peers are such an important source of support for doctoral students, outcomes from these developmental networks might be improved if interested students received training in career-focused peer mentoring or if recent alumni were recruited to share career information with current students. 
	While students certainly need to take a more strategic approach to their own professional preparation, doctoral educators and others invested in the future scientific workforce surely bear some responsibility for assisting this process.  Doctoral education should be a time for exploring a variety of professional roles. Our findings suggest that students need a wide range of networks, beyond peer and advisory relationships, to learn about and try out the full array of possible selves available to them. Professional opportunities, including access to professional networks, must be more purposefully and systematically integrated into doctoral education throughout students’ graduate careers.  
	Our findings help to explain some of the reasons behind the gap between graduate preparation and professional workforce needs that has been described by other researchers.  While other scholars have identified the existence of this gap (American Association of Universities (AAU), 1998; Golde & Dore, 2001; Nerad et al., 2006; Nyquist, 2002; Taylor, 2006; Wendler et al., 2012), we have documented some of the interactions and processes that underlie the mismatch. In particular, we have articulated the role of developmental networks (or lack thereof) and other sociocultural factors in exacerbating students’ lack of professional readiness.  Our findings suggest that improved doctoral career preparation will depend on the actions of graduate students, faculty and departments alike. These lessons should apply widely across science and other disciplines.
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	Abstract
	The emerging body of research on business professional doctoral programs has focused primarily on the programs’ composition and management, offering limited insight into students’ motivations and the impact the degree has on graduates and their careers. However, understanding these student motivations and career impacts is valuable for several reasons. In addition to helping future candidates assess various programs and the business professional doctoral degree itself, it can help enrolled students maximize their academic experience and help administrators improve these programs so that they better meet students’ personal and professional expectations. To bridge this research gap, this study pursued a mixed-methods approach to glean insights into why people pursue professional doctorates in business, the ultimate personal and professional outcomes of students, and the educational process producing those outcomes. The study revealed that most students entered these programs with a desire for personal or professional transformation, including the possibility of entering academia or a new industry. Moreover, the vast majority of program graduates believed they had experienced such a transformation, often in both professional and personal ways. Further, while important to personal growth, alumni perceived that certain program elements—such as the student networks they created and non-research related coursework—had little to no effect upon their career and viewed their research and the research process as far more important to their professional development. Based upon these findings, the researchers propose a comprehensive process model to explain the personal and professional factors and outcomes for graduates of business professional doctoral programs. They also suggest practical steps that students and administrators can take to improve the business professional doctoral educational experience.
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	Professional doctorates have existed for decades in many disciplines, including medicine, law, psychology, engineering, and education (Gill & Hoppe, 2009). Indeed, professional doctorate offerings are currently expanding. Possible reasons for this growth include increased demand from industry in a knowledge-driven economy (human capital theory), conflict and competition in higher education, credentialism (that is, as the number of people with a certain credential increases, the credential’s value in the labor market decreases), and the corporatization of higher education (Servage, 2009). 
	Although business professional doctoral programs are relatively new, such programs are emerging around the world. In early 2012, the Association to Advance Collegiate Schools of Business (AACSB) created a task force to determine global trends and future needs of business doctoral education. The resulting report revealed a significant amount of diversity in business doctoral education models, intended outcomes, and purposes worldwide. The study found that, while more than 2,300 doctoral students at AACSB-accredited business schools successfully defended their dissertations in 2012, little quality information exists about potential career paths, the benefits of business doctoral education, or the ideal profile of successful candidates for these programs (AACSB International, 2012). This information is critical to helping potential students assess the various programs offered, as well as compare the business professional doctoral degree with other degrees, including a traditional Doctor of Philosophy (PhD).  Further, the study’s findings can help students maximize their business professional doctoral experience and program administrators better tailor programs to meet students’ personal and professional needs.
	Building on the need for additional research, this study aimed to understand why professionals pursue business professional doctorates, illuminate the process students undergo to receive these degrees, and determine the ultimate personal and professional outcomes of graduates. 
	In general, students enter doctoral programs for a variety of intrinsic and extrinsic reasons (Brailsford, 2010).  For doctoral students of all types, vocational concerns appear to be outweighed by personal development and general intellectual interests, including acquisition of research skills, interest in the research area, the joy of study, and simply acquiring the degree in itself (Leonard, Becker, & Coate, 2005). 
	Wellington and Sikes (2006) found that biography—described by Fenge (2009, p. 171) as “who I am and what I do”—was the crucial factor in the decision to pursue a doctorate. Their research also found that this decision was motivated and informed by a web of reasons, including confirming or bringing about structural change to the person’s identity. Further, Fenge (2009) pointed out that, while the split between intrinsic and extrinsic factors is helpful in analyzing motivational factors, these motivators are often blurred, with people sometimes stating an extrinsic reason for pursing the advanced degree (e.g., a promotion or the need to keep their job), while also pursuing the degree for intrinsic reasons (e.g., making others proud or being seen as a good provider for their family).
	As for professional doctorates in particular, Scott, Brown, Lunt, and Thorne (2004) find that the primary motivation of professional doctorate students varies by the identity they wish to project and enact; the relationships, beliefs, and values that are important in their lives; and the stage at which they find themselves in their career. In general, Scott et al. (2004) reveal three broad categories of motivators: two extrinsic, based on where professionals are in their career, and one intrinsic. Extrinsically, people early in their careers view the qualification as a professional initiation and a catalyst for career development and accelerated promotion. More established individuals on the other hand see the degree as a professional continuation and a way to enhance their career development both upwards and sideways. Intrinsically, both those early in their careers and more established professionals were motivated by several factors including personal development; the identity they wish to project and enact; and, their key relationships, beliefs, and values.
	Expanding upon these findings, Gill and Hoppe (2009) identify five desires that could—individually or in combination—lead an individual to pursue a doctorate: entry into academia, professional development, professional advancement, entry to a new career, and self-enrichment.  
	Finally, as Wellington and Sikes (2006) and Neumann (2005) describe, part of the decision to pursue a professional doctorate rather than a PhD includes such factors as; 
	 the social interaction provided by most professional doctorate programs’ cohort structure; 
	 the structure present in these programs;
	 the link to professional practice;
	 the prospect of investigating a specific business problem;
	 the ability to continue working while pursuing the degree; and
	 the time required to earn a traditional PhD, coupled with the low likelihood of actually receiving one. 
	Indeed, a recent study found that only 57% of doctoral students in the United States (U.S.) complete their programs within 10 years of enrollment (“The disposable academic,” 2010). 
	As Weidman (2006) points out, educating professional and graduate students is a socialization process wherein prospective students enter with certain motivations and expectations, go through a learning and socialization process, and emerge with particular personal and professional outcomes. Weidman, Twale, and Stein (2001) describe this course as a “perilous passage”—an interactive I-E-O (input, environment, outcome) process involving the graduate academic program’s normative context (teaching, research, service); socialization process (interaction, integration, learning); and core elements (knowledge acquisition, investment, involvement). 
	To build academic programs that can successfully educate and socialize students, institutions throughout the world have developed various professional doctoral programs that differ in form, function, and desired outcomes from the traditional PhD. Whereas both traditional PhD and professional doctoral programs aim for students to acquire the skills needed to design and carry out a research project that will make an original contribution, the PhD student focuses on contributing to knowledge in a particular discipline, whereas the professional doctorate student focuses on contributing to knowledge of practice in the business management field. Further, PhD programs’ career focus is often on entry into academia, whereas professional doctoral programs claim to focus on students’ career needs in general (Bareham, Bourner. And Stevens, 2000). Indeed, of the 72 business professional doctoral programs they reviewed, Banerjee and Morley (2013) found that only three universities mentioned academia as a career objective for their programs. 
	Business professional doctoral programs themselves also vary widely in form, function, and outcome, including the degree designation a graduate receives. These degrees currently include Executive Doctorate of Management, Doctorate of Business Administration, Executive Doctorate of Business Administration, and Doctorate of Professional Studies (Gill & Hoppe, 2009). Further, the programs utilize a variety of teaching and learning methods for personal and professional development, including individual supervision, lectures, communication and information technologies, presentations, independent study, workshops, a residential format, block study, seminars, and action learning (Bourner, Bowden, & Laing, 2001). Still, most business professional doctoral programs accredited by the AACSB have certain commonalties, including a duration of two to five years; research methods courses complemented with content courses; and a requirement to complete and defend a research project, thesis, or dissertation (Bourner et al., 2001; Banerjee & Morley, 2013; Fink, 2006). In addition, many of these programs are more structured than the traditional PhD, utilizing a cohort structure that focuses on enhancing peer support to avoid the PhD’s lone researcher syndrome and promote a cross-fertilization of ideas (Neumann, 2005). 
	Perhaps because the programs are relatively new, limited research literature exists that empirically measures success outcomes for graduates of business professional doctorates such as post-graduation career paths, income premiums, job mobility, increased employment, and job satisfaction. It thus remains to be discovered how these outcomes align or differ from those of traditional PhDs, where most graduates are satisfied with their post-graduation employment situation but where other career outcomes vary considerably over time, by country, and by industry (Project OECD-KNOWINNO, 2012). 
	Like traditional PhDs, academia appears to be a career path for many business professional doctoral graduates. In an international survey of 46 part-time business professional doctoral programs, 50 percent of the schools reported that their graduates reached academic positions during or after their programs (Graf, 2014). For both professional doctorates and traditional PhDs, however, academic career paths are now less clear than they once were. From 2005–2009, only 16,000 new professorships were created in the U.S., though more than 100,000 doctoral degrees were granted (“The disposable academic,” 2010). Indeed, in one of the few post-graduation studies of professional doctoral holders, Spain’s labor market was shown to not yet value post-doctoral education: doctors of humanities and social sciences (including economics and business administration) reported experiencing low job satisfaction and low expected wages ( Canal Domínguez & Muñiz Pérez, 2012). 
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	This study employed a mixed-method approach to obtain a fuller picture of the personal and professional motivations and outcomes of business professional doctoral graduates, as well as to illuminate the process of creating these outcomes (Meyers, 2009, p.10; Yin, 2009, p. 8–10). 
	To encourage participation, the researchers developed a short questionnaire consisting of 12 questions for students and 17 for alumni (see Appendix A). The core survey was designed to capture the respondent’s status (student or alumna/us), school attended, expectations upon entering the program, and level of interest in participating in a post-graduate association. For alumni respondents, the survey asked five additional questions: year of graduation, how and to what extent the program had a positive impact on their career, personal fulfillment gained from the program, and current involvement in or future plans for teaching.  The survey was an on-line survey so where possible, a sliding scale of 1-100 was used for certain questions to improve respondents interaction with the survey instrument and provide for a greater breadth of answers.  The survey was sent electronically to more than 500 students and alumni, distributed by administrators of various business professional doctoral programs throughout the world. 
	Based on the survey results and guided by the work of Weidman (2006), Scott et al. (2004), and Gill and Hoppe (2009), questions were then developed for two types of interviews: eight in-depth interviews that lasted at least an hour each conducted with graduates of business professional doctoral programs; and 12 shorter interviews with both alumni and students (see Appendix B). These interviews gave alumni and students an opportunity to share their personal stories and their reasons for pursuing a doctorate. They also encouraged participants to consider the true impact of the degree on their professional and personal lives and let them comment on the program factors that they found helpful or of little consequence to those outcomes.
	In all, 167 students and 130 alumni from 12 business professional doctoral programs responded to the questionnaire. Of those respondents, 75% attended programs in the U.S., and 51% of the alumni respondents had graduated within the past two years. Demographic information of gender, age, income, and years of experience, and was not gathered from the survey respondents.
	Current students expected their business professional doctoral degree to facilitate their professional development in a variety of ways, but no single expectation stood out. Of the three possible responses—advancement within their current organization, changing companies within their same industry, or changing industries or career focuses—none dominated, with responses averaging 50-60 for each result on a continuous scale of 1–100. 
	In terms of actual professional outcomes, a somewhat different picture emerged, with 66% of alumni experiencing some change in their careers. Of those alumni who experienced a change, 50% changed career paths or were promoted, while an additional 16% remained in their same professional role but changed industries or companies. 22% of alumni respondents experienced no professional change, remaining in the same position with the same organization. The remaining 12% responded “Other” and provided various explanations, such as being self-employed or in transition (see Figure 1). 
	For alumni respondents who experienced a change, 85% felt their degree somewhat or greatly facilitated their promotion or career change. In defining the greatest contributing factor for the promotion or change, prestige of degree (36%) tied with research process (36%), including the dissertation process, academic writing skills, and research methods learned. Other factors reportedly contributing to career change included networks created through the program (8%), content courses (6%), and other (14%), which included factors unrelated to the professional doctorate (see Figure 2).
	Regarding research and publishing capabilities post-graduation, 47% of graduates reported having published, co-published, submitted, or actively worked on at least two or three articles. The strongest reasons for those not researching and publishing were simply a lack of time (72 on the 1–100 scale), lack of access to a network of fellow researchers (52), little or no access to library or research facilities (49), and other (75), including social isolation, burn out, and problems accessing research data in their field. 
	When asked to indicate the extent to which their program benefitted them professionally and personally, alumni said their professional business doctorate and program participation helped them both personally and professionally.  Results showed that the personal benefit was greater, with an average of 80 for personal benefit and just over 70 for professional benefit on a 100-point scale (see Figure 3). Student respondents averaged 66 for personal fulfillment or reasons other than professional development.
	Teaching figured prominently into career expectations and outcomes of business professional doctoral students and graduates, but was only a moderate motivator for students. When asked the extent to which they wanted their degree to facilitate their entry into academia, the students surveyed averaged only 57 on a continuous scale of 1–100. This contrasts with the actual results among alumni, with 74% either currently teaching or planning to teach in the future and 24% currently teaching full-time at the university level. 
	To further support the research and learn more regarding the motivations, career outcomes, and personal stories of the students and alumni, the research included a qualitative component of in-depth interviews. The interviewees disclosed a variety of reasons for pursing a professional doctorate degree. Intrinsic motivations included intellectual challenge, self-enrichment and transformation, personal pride, and intellectual stimulation. Extrinsic motivations included career advancement; professional development through learning rigorous new research methods and honing skills (one respondent, for example, expressed a desire to “sharpen my game…since what once worked in the past has now greatly changed”); and the career flexibility provided by having the degree itself. 
	All interviewees expected their professional careers to advance in some way, but many were uncertain when they started about how the degree would tangibly impact their career. Most alumni interviewed mentioned a desire for the degree to advance their current career in academia or provide a door to academia, either upon graduation or later in life when one “loses the passion for working” in industry. When asked why they chose to pursue a professional business doctorate over a traditional PhD, the majority said that pursing a traditional PhD was “not an option given personal and financial commitments” due to the PhD programs’ full-time structure and longer duration. Many suggested they might have pursued a PhD—which they believe “carries more weight,” at least within academia—if the time commitment had been shorter and they had the option to continue working.
	Interviewees singled out non-research coursework, the cohort structure, and student networking as key elements that facilitated personal growth, but did not necessarily directly help their professional careers. As one interviewee remarked, “It’s that conversation you have with someone while in line for lunch” that was particularly helpful, while another said it was “knowledge created through interactions.” Working within groups in the programs facilitated student networking and was a “real-world lesson in collaboration,” though one interviewee described it as a “nightmare.” One leadership course had a “tremendous effect” on one individual and opened him up to “new ways of thinking.” Indeed, even after an alumnus described his non-research coursework as “fluffy MBA [Master of Business Administration] courses,” he went on to point out that the courses nonetheless provided essential scaffolding for the program. 
	It was the research-related courses, the research process, and the networking and interactions with faculty; however, that interviewees believed benefited them professionally. The research-related courses “improved the rigor” of one alumnus’ work and provided the “most useful tools” for another. For his dissertation, one student interviewed several top managers in his company, resulting in excellent visibility within his organization that was “hugely advantageous” for his career and yielded a significant promotion shortly after he completed his professional doctorate. Through her research process, one alumna became an expert in her industry on a “hot topic”, while another used his dissertation to develop a web-based course for which he charges a subscription fee. 
	All interviewees who experienced career transformation agreed that both the knowledge gained from their dissertation research and the research process itself were instrumental in their career development and advancement. In fact, in reflecting on the importance of her dissertation’s chosen area and her post-graduation career aspirations, one interviewee said she wished she had “focused my dissertation research clearly towards the direction I envisaged my career taking.” Lastly, alumni viewed faculty networking and interactions as very important to their professional development. This was particularly true when a faculty member or dissertation sponsor played a mentoring role to a student, suggesting alternate career avenues, providing advice and contacts, and being available even after the degree’s completion.
	All alumni said that their professional doctoral programs offered the personal, intrinsic outcomes of personal satisfaction, intellectual stimulation, and at least a partial transformation. One person described the personal transformation as an “enrichment/quality of life element.” Another interviewee said that, “it’s a vanity thing, but I do value just having achieved the degree.” Others said their programs helped “increase my emotional self-confidence,” “opened up new ways of thinking,” and offered a “great experience, though I wouldn’t do it again given the rigor and commitment.” Professionally, interviewees said the degree helped them in a variety of ways, including to open doors to academia and help them switch industries and careers, advance within their organization, move to a tenure track within academia, and improve their consulting business. 
	Following are brief profiles of three graduates of U.S. business professional doctoral programs that illustrate various motivations, experiences, and outcomes. 
	Madelyn was a successful senior executive at her company, which is a world-renowned global leader in its industry. She wanted to pursue a doctorate because she foresaw a future career in academia and dreamed of a solid work–life balance. Madelyn would have preferred to pursue a PhD due to the credibility given the degree in academia, but because of her significant travel schedule and family commitments, she instead chose a professional doctorate program in the major metropolitan area where she lived. 
	Madelyn had years of leadership training—including in Six Sigma—with major multinationals, so she thought she had experienced it all. However, after completing her business professional doctorate, she profusely complimented the program’s non-research courses for furthering her leadership skills: “I refer back to the material constantly, perhaps almost daily.” She also felt the program strongly supported her career development through the dissertation process, the quantitative underpinnings, and especially her choice of dissertation topic. Because she chose a very hot topic in her industry and had access to substantial and relevant data, she has become known as the leading expert in her field on that topic. 
	Madelyn’s company paid for the degree, and she had a commitment to remain there for at least one year after she completed it. After that year ended, she accepted a teaching position at a major research institute. Then, within six months, she was offered a once-in-a-lifetime opportunity to return to industry as a practitioner at a dynamic company. She took the opportunity, although she believes she will return to teaching in the future. Overall, when reflecting on her degree’s outcome, Madelyn estimates that her professional doctorate will prolong her career by 10 years by providing her the credibility to write, consult, or teach. On the personal side, she found the experience personally satisfying and credits it for enriching her quality of life.
	Charles has run a successful consulting practice for more than 30 years. Although he wanted to be an academic all of his life, he was “bid away” from academic pursuits and has worked in business throughout his career. His extrinsic motivation for pursuing a doctorate was to improve the rigor of his consulting work, as well as to increase his credibility. Although he had negative experiences with his research advisor, as well as a lack of contribution from other students on a significant group research project, he still had a very positive overall experience in his professional doctorate program. He noted that the research structure and statistical analysis training were “invaluable” for his career and work. In addition, he said that the ethics and leadership courses opened him up to “new ways of thinking.” 
	Charles describes the program as “a wonderful experience,” and—although he currently does not teach—the program helped him in the training he does as one component of his consulting practice. He also noted that the “Doctor” designation and the program’s credibility have helped him in promotional presentations for his consulting practice. He feels he is engaging in higher-quality work and currently is working on his second book. 
	John is a chemical engineer with master’s degrees in both management and statistics. For years, he had worked his way up in the corporate world, eventually becoming a plant manager supervising more than 100 people. When his plant’s work was outsourced to an overseas operation, it closed down and John’s position was terminated. However, John had always been interested in a career in academia, so he began teaching management courses full-time at a state university, as well as doing business consulting on the side. Three factors motivated John to pursue a doctorate: he enjoyed intellectual challenge, he wanted to advance his academic career, and he wanted to improve his future career options. He specifically sought out a professional doctorate, as he needed the income his teaching and consulting provided and thus could not attend school full-time.
	After graduating, John was promoted to a tenure-track position at his university and is beginning to consult in the healthcare industry, which he credits to his degree from an AACSB-accredited program with good research rigor. Still, he admits, “The older faculty at his institution still are skeptical of the business professional doctorate degree, and I may not have been offered the job if they didn’t know me before receiving the degree.” He adds that academia still sometimes considers the professional doctorate as “all engaged and no scholarship” and prefers a traditional PhD. 
	John believes the content courses and peer networks in his doctorate program were not crucial to his professional outcomes, but that through them he learned how to read academic journal articles and gained helpful knowledge on globalization. Personally, he enjoyed the significant challenge of the process, the personal relationships formed, and simply having the degree itself (“It’s a vanity thing”). For John, the research skills learned, the dissertation process itself, and his relationship with his doctoral sponsor were extremely important to his career, including his advancement within academia.
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	Based upon the above results, the researchers developed a comprehensive model to explain the motivations, experiences, and outcomes described by survey respondents and interviewees. This model adopts the I-E-O socialization and learning process structure proposed by Weidman et al. (2001) but, unlike Weidman et al.’s (2001) model, focuses on career outcomes and does not directly incorporate his concepts of normative context and core elements. It does integrate, however, the work of Scott et al. (2004) and Gill and Hoppe (2009) in developing the defined antecedents and motivators (See Figure 4). 
	/
	Figure 4: Process Model for Professional DBA (adapted from Weidman et al., 2001)
	As Brailsford (2010) revealed, students enter doctoral programs for a variety of intrinsic and extrinsic reasons. The survey average of 66 on a scale of 100 suggests intrinsic desires are strong; indeed, many interviewees said they entered their business professional doctoral programs primarily for intellectual challenge, self-enrichment, and personal transformation. This finding on the importance of intrinsic motivators is consistent with Leonard et al.’s (2005) research, in which doctoral students’ concern for personal development and intellectual interest even outweighed vocational concerns. It also mirrors Wellington and Sikes’ (2006) findings on the great need for programs to help bring about structural change and transformation to a student’s identity.
	Interviewees said the factors that contributed most to satisfying their intrinsic motivators and creating positive personal outcomes were the content courses, peer network, and the cohort structure, which aided their interactions. They perceived the content or non-research method courses as helping them create new ways of thinking and improving their leadership skills. Although only 10% of survey respondents perceived peer networks to be of value to them professionally, many felt that the cohort structure helped them develop these networks, which they said benefitted them personally. This finding is consistent with research on adult learning in cohort groups, which reveals that, while learning in cohorts may not produce significant gains in the cognitive domain, it has been shown to lead to learning gains in the affective domain related to attitudes, self-concepts, and values. Further, cohort members tend to enjoy being part of a collaborative group and have positive feelings about their learning experience (Imel, 2002). 
	It is important to stress, however, that while this research did find that the factors affecting personal development were not perceived as immediately and directly helpful to a graduate’s professional development, this study did not measure their indirect or long-term professional effects—a key point given that 51% of the graduates surveyed were within two years of graduation. Lastly, on a scale of 1–100, the perceived positive personal outcomes for alumni were valued 10 points higher than professional benefits. The interviewees’ responses indicate that these benefits centered on intellectual stimulation, personal satisfaction, and personal growth and transformation.
	Extrinsically, as posited by Scott et al. (2004) and Gill and Hoppe (2009), motivators for students and alumni include professional advancement or continuation, professional development, and a desire to enter academia. One motivator not found to be prevalent in pursuing a business professional doctoral degree, however, was a preference for the professional degree over a traditional PhD. In fact, given the perceived inferiority of the professional doctorate in academia and the goal of many professional doctoral students to enter academia at some point, it could be argued that the PhD would have been preferred but for the possible adverse financial and personal consequences of the longer duration and full-time commitment required. 
	The factors that respondents perceived as a direct and immediate positive influence on their professional outcomes were research method courses; the dissertation process, including the area of focus; and the role that faculty played. Learning research methods is a primary objective of pursuing a business professional doctoral degree; it is therefore not surprising that students in these programs clearly saw the research courses’ benefit to their professional development. Likewise, 36% of the interviewees believed that the greatest positive professional effect was the learning gained from the dissertation process itself, especially when the chosen topic involved or aligned with a student’s current or future career, company, or industry—as in interviewing top management or researching a hot industry topic. 
	Finally, respondents perceived faculty interaction and relationships as very important to their professional outcomes. Among the ways they felt faculty contributed to these outcomes was by suggesting alternate avenues to students, providing advice and contacts, and being available even after the completion of the degree if there was a need. These results echo the findings of Schlosser, Knox, Moskovitz, and Hill (2003) that satisfactory relationships with graduate student sponsors were typically characterized by faculty members that, in addition to being dissertation advisors, offered their students career guidance, encouraged them to join conferences, and introduced them to important people. Lee (2009) also found that faculty nurses seeking professional doctorate degrees want advisors and faculty members who are experienced, accessible, able to explain the ropes, and sensitive to the need for both emotional care and academic advice. Likewise, recent empirical research shows that when college faculty play this mentoring role it can positively impact a college student’s academic achievement and persistence (Crisp & Cruz, 2009). 
	In terms of professional outcomes, promotion or career advancement was typically achieved, with 71% of business professional doctoral graduates reporting a change in their professional lives. That said, business professional doctoral programs report that incoming students have an average of 15 years of professional experience (Graf, 2014) and, given that students are in programs for three years or more, it is not surprising that a high percentage of alumni reported advancement. However, it is significant that 85% believed their degree somewhat or to a great extent facilitated that advancement. This high level of personal and professional satisfaction for professional doctorates is similar to the levels found among traditional doctoral graduates (Project OECD-KNOWINNO, 2012).
	As we noted earlier, 74% of responding graduates reportedly are involved in teaching or aspiring to teach at some point, so an academic career is certainly a desired and actual outcome for many of the graduates, even if only part-time or non-tenured. A similar outcome is not true in relation to publishing, however; only 47% of alumni report having published, co-published, submitted, or actively worked on two or more articles since graduating. 
	Finally, 22% of respondents experienced no change or advancement in their career after the program. Perhaps, in part, this lack of change is due to 51% of the alumni surveyed being within two years of graduation. Further, as some people articulated in the interviews, it might also be due to factors such as academia perceiving the professional doctorate as inferior to the PhD (Ellis, 2007; Neumann, 2005); the difficulty and longer duration for job searches involving a career change; and industry’s uncertainty about how to value the professional doctorate degree. Indeed, in her study on Australian professional doctorate programs, Neumann (2005) found, surprisingly, that in fields such as management and law, such a doctorate could be more of a hindrance than an asset.
	In terms of practical implications, this research suggests that candidates considering business professional doctoral programs can expect to experience both personal and professional benefits from their programs. If their experience is similar to those in this study, they will feel a sense of personal transformation and satisfaction, as well as enhance their chances for career advancement or change. If a person considering these programs desires to enter academia with the professional degree, however, they should consider that a professional degree might open some doors, but academia still seems to prefer a traditional PhD though this advantage must be weighed against the longer duration and full-time structures of traditional PhD programs. 
	During professional doctoral programs this research suggests students in business professional doctoral programs might wish to make strong efforts at establishing relationships with peers and faculty. They also should be very diligent in choosing their dissertation topic, and align their research focus not only with their personal and professional interests but also with their desired post-graduation career. Furthermore, they should carefully consider their dissertation sponsor, selecting a faculty member who is not only familiar with the chosen research methods and topic, but also who is someone with whom they are personally compatible and who will act as a mentor to their personal and professional development. 
	The study also has implications for administrators of business professional doctorate programs. As the findings highlight, students value content courses structured to offer new perspectives and alternative ways of thinking but these course should differ from typical MBA courses, which might be more appropriate for professional initiation than professional continuation. Administrators might also consider electives and labs that give students experience in teaching a class toward the end of the doctoral studies, as a significant percentage of students want to teach at some point. Later electives might also include courses that offer executive coaching and setting up or improving consulting businesses. These courses may be helpful to students embarking on the difficult journey of changing jobs or industries late in their careers.
	Further, administrators might consider providing numerous networking opportunities—both during and after the program—among students, faculty, and the practitioner-scholar community. The cohort structure and group work are helpful in this regard, but other efforts might also be beneficial. One possible pathway to enhance networking might be to establish formal mentoring programs with alumni, faculty, and key executives in industry, and to encourage students and graduates to attend appropriate industry and academic conferences. As this research illustrates, graduates view the dissertation, its process, and the sponsor as key to their professional success. Hence, administrators should closely examine the choice of advisors for the program and the process in which students and advisors are matched, with the goal of having advisors act as mentors for both academic and career purposes.
	Finally, the success of business professional doctoral programs ultimately will be based not only on the program’s perceived personal benefit to graduates and students—which this study shows to be strong averaging 80 on a sliding scale of 1-100—but also on graduates’ actual success, the degree to which they publish, and how the degree is perceived in industry and academia. Post-graduation support is therefore essential and can be accomplished in various ways, including active alumni organizations, research centers and networks, industry forums, continued professional education and access to research facilities, and post-graduation career counseling and mentoring programs.
	Conclusion
	Prior research on professional doctorate programs has focused primarily on their composition and management rather than on students’ motivations and how the degree impacts their careers after graduation. This study used a mixed-methods approach to glean insights into several key issues, including why people pursue business professional doctorates; the personal and professional outcomes upon degree completion; and the aspects of business professional doctoral programs that meet students’ expectations and facilitate the achievement of their desired outcomes. With insights from this empirical data and guided by the literature, the researchers developed a comprehensive process model to assist in explaining the sometimes transformative process that graduates of these programs undergo. 
	The study, however, is not without its limitations. First, the data derived from the study is biased toward the perspectives of graduates from U.S. programs and recent graduates of business professional doctoral programs. Second, because the sample was not selected at random, the potential for self-selection bias exists and thus the results might not be representative of those students who chose not to complete the survey or participate in the interviews (Heckman, 1979). Third, despite the effort to reduce these difficulties through a mixed-method approach, interviews have inherent pitfalls and problems, including Hawthorne effects, constructing knowledge, and artificiality (Meyers, 2009, p.126–128). Future studies are encouraged, including those that look more carefully into how demographic factors affect motivations and outcomes of students and alumni; specific career outcomes, including job satisfaction, sector employment, income premium, job mobility, and employment levels; longer-term outcomes of business professional doctoral graduates; comparative reviews of the outcomes and expectations of participants from various programs and program structures throughout the world; and how academia and industry view business professional doctoral programs and their graduates.
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	Appendix A: Survey for Professional Doctorate Students  and Alumni
	1. Are you a student or alum of an Executive Doctorate program?  
	(Note:  Executive Doctorate programs practitioner-researcher programs which result in awarding an Executive Doctorate of Business Administration, Doctor of Business Administration, Doctor of Management or other similar degrees)
	O Current student
	O Alumna/Alumnus
	O Neither (discontinue survey)
	Please note program and location.  
	STUDENT QUESTIONAIRE:
	2a. I am currently:
	O First year student, or in first 25% of program
	O Second year student, or 50% of program complete
	O Final year student, or more than 50% of program complete
	O Student in final stage of program, finished coursework and completing dissertation or similar
	3a.  Upon completion of my degree, I expect my degree to facilitate (if more than one, please rank in order of importance):
	O Advancement within my current company/organization
	O Change companies within same industry 
	O Change industry or career focus
	O Enter academia
	O Degree is for personal fulfillment or other reasons rather than professional development
	Additional Comments: (Please include current industry and future career plans):
	4a.   Would the creation of a formal alumni organization be beneficial? 
	O No, I don’t see a need for such an organization
	O Yes, I like the idea, but with membership exclusive to the graduates of my program 
	O Yes, I like the idea, and it should be part of an international network of scholar-practitioner doctoral graduates
	O Other – please describe
	Additional Comments:
	5a.  Would the creation of a formal organization for current Executive Doctorate students be beneficial?
	O No, I don’t see the need for such an organization
	O Yes, I like the idea for all current students
	O Other – please describe
	Additional Comments:
	6a.  Should there be a combined student/alumni organization at your university
	O No, keep them as separate organizations
	O Yes, combine them
	Additional Comments:
	7a.  What would be the appropriate mission of such a student organization? Please rank in order of importance.
	O Knowledge sharing/informal study groups
	O Experience sharing about courses and curriculum
	O Professional networking
	O Program advice
	O Joint research for scholarly publications
	O Other, please specify:
	Additional Comments:
	8a.  What would the appropriate mission of an alumni organization be? Please rank in order of importance.
	O Knowledge sharing/informal study groups
	O Experience sharing about courses and curriculum
	O Professional networking
	O Program advice
	O Joint research for scholarly publications
	O Other, please specify:
	Additional Comments:
	9a.   What activities do you envision by these organizations? Please rank in order of importance.
	O Annual practitioner-scholar conferences
	O Periodic informal meetings on topics of mutual interest
	O Collaborative research projects and dissemination of Executive Doctorate research
	O Collaborative problem-solving events
	O Periodic reports to program management on potential improvements to the program
	O Recommendations for increasing the visibility and prestige of the program
	O Marketing the Executive Doctorate degree to academia and industry
	O Other, please specify:
	Additional Comments:
	10a. Would you like to join an organization affiliated with a broader group of scholar-practitioner doctoral graduates from other schools (e.g. Georgia State, Case Western, University of Maryland, Cranfield School of Management, and others throughout the world)?
	O No, I don’t see a need for such an affiliation
	O Yes, I like the idea, but need to know more about it
	O Yes, I would be interested in being a member of such an affiliated organization
	Additional Comments:
	11a. I am willing to participate in the following ways. Check all that apply.
	O Attend sponsored conferences
	O Prepare papers and present at sponsored conferences
	O Serve as organizational support for meetings and/or conferences
	O Attend sponsored conferences if held outside the U.S.
	O Serve as a representative of my program to a broader scholar-practitioner affiliated group
	O Other (please describe below)
	12a. If you would like to be contacted and become part of any of these organizations, please provide your name and contact information.
	ALUMNI QUESTIONAIRE:
	2b. I received my Executive Doctorate degree:
	O Within the past 2 years
	O 2-5 years ago
	O Over 5 years ago
	Please note program and location.  
	3b.  Would the creation of a formal alumni organization be beneficial?
	O No, I don’t see a need for such an organization
	O Yes, I like the idea, but with membership exclusive to graduates of my program 
	O Yes, I like the idea, and it should be part of an international network of scholar-practitioner doctoral graduates
	Additional Comments:
	4b.  Should there be a combined student/alumni organization?
	O No, keep them as separate organizations
	O Yes, combine them
	Additional Comments:
	5b.  What would be the appropriate mission of such an organization? Please rank in order of importance.
	O  Knowledge sharing/continued educational opportunities 
	O Experience sharing about courses and curriculum
	O Professional networking
	O Program advice
	O Joint research for scholarly publications
	O Other, please specify:
	Additional Comments:
	6b.  What activities do you envision by this organization? Please rank in order of importance.
	O Annual practitioner-scholar conferences
	O Periodic informal meetings on topics of mutual interest
	O Collaborative research projects and dissemination of Executive Doctorate research
	O Collaborative problem-solving events
	O Periodic reports to program management on potential improvements to the program
	O Recommendations for increasing the visibility and prestige of the program
	O Marketing the Executive Doctorate degree to industry
	O Other, please specify:
	Additional Comments:
	7b. Would it be appropriate for graduates of your program to join an organization affiliated with a broader group of scholar-practitioner doctoral graduates from other schools (e.g. Georgia State, Case Western, University of Maryland, Cranfield School of Management, and others throughout the world)?
	O No, I don’t see a need for such an affiliation
	O Yes, I like the idea, but need to know more about it
	O Yes, I would be interested in being a member of such an affiliated organization
	Additional Comments:
	8b. I am willing to participate in the following ways. Check all that apply.
	O Attend sponsored conferences
	O Prepare papers and present at sponsored conferences
	O Serve as organizational support for meetings and/or conferences
	O Attend sponsored conferences if held outside the U.S.
	O Serve as a representative of GSU’s EDBA program to a broader scholar-practitioner affiliated group
	O Other (please describe below)
	9b. After completing your Executive Doctorate, did you change career paths?  Please check the one which most closely applies:
	O No. I remained with the same organization I was with before graduation and was not promoted
	O Yes. I remained with the same organization, but was promoted
	O No, but I changed organizations and remained in the same industry
	O No, but I changed both organizations and industry
	O Yes, but I remained with the same organization
	O Yes, but I remained within the same industry
	O Yes, I changed both career and industry 
	O Other (please describe below)
	Additional Comments::
	10b. <<Answered yes in 9b to promotion, career or industry change.>> What extent do you feel your degree facilitated that promotion or career change?
	O  A great deal
	O Somewhat
	O A little
	O Very little
	O Not at all
	Additional Comments::
	11b. <<If an answered “a little” or more in 9b>> Check what you believe is the greatest factor of your Executive Doctorate which contributed to that promotion or change:
	O Prestige of degree/designation
	O Non research-related coursework and curriculum  (what was taught or read) 
	O Research (researching, writing, research methods learned)
	O Networks created (professors and/or fellow students)
	O Other  (specify)
	Additional Comments::
	12b.  Do you now teach?
	O  Yes, full-time and university level, as primary career
	O  Yes, part time/adjunct at university level
	O  Not currently, but I plan to in the future
	O  No  
	Additional Comments::
	13b. How actively have you remained involved in research after graduation?
	O  Not at all
	O  Little active (published, co-published, submitted, or actively working on one article)
	O  Somewhat active (published, co-published, submitted or actively working on 2-3 articles)
	O  Active  (published, co-published, submitted or actively working on 4-5 articles)
	O  Very active  (published, co-published, submitted or actively working on 6+ articles)
	Additional Comments::
	14b.  <<If you answered not at all or little active to 13b>> What do you feel is the greatest reason for your level of publishing activity?
	O  N/A
	O  Not interested in doing formal research
	O  No or little convenient access to library or research facilities
	O  Lack of time
	O  Lack of access to network of fellow researchers (both professors and fellow alumni)
	O  Other (Specify)
	Additional Comments::
	15b. Do you now sit on any for-profit or nonprofit boards?
	O  No 
	O  Yes 1 board
	O  Yes  2-3 boards
	O  Yes 4+ boards 
	Additional Comments::
	16b.  <<If your answer to 15b is yes>> How many boards did you sit on before you received your Doctorate?
	O  N/A
	O  None
	O  1 board
	O  2-3 boards
	O  4+ boards 
	Additional Comments::
	17b. Did your program benefit you?
	O Absolutely! Both personally and professionally.
	O Yes, primarily in my career. 
	O Yes, primarily for personal reasons.
	O Yes, but not to the extent I expected
	O No, not at all. 
	Additional Comments: (Please provide reasons for your answer above): 
	18b. If you would like to be contacted and become part of any of these organizations please provide your name and contact information.
	Name:
	Email:
	Degree, University & Year completed
	Current position
	Appendix B:  After the Professional Doctorate, Now What?  Interview Questions
	1) INPUTS/ANTICIPATORY  (BACKGROUND, PREDISPOSITIONS, PREPARATION) WEIDMAN
	a) Briefly describe your professional background before entering the EDB Program
	i) Career/Organization/Industry just before attending
	ii) Other careers/organizations/industries in your experience
	b) Describe you educational background before entering the EDB Program
	c) What motivated you to pursue a doctorate?  (Wellington & Sykes)
	d) Why did you choose a professional doctorate (Wellington & Sykes)
	e) On a scale of 1-10 to what extent did you expect your degree to facilitate:  Elaborate (Survey):
	i) Continuing Development:  professional development/advancement  (Gill & Hoppe)
	(1) Advancement within my current company/organization (Survey)
	(2) Change companies but remain within the same industry, i.e. do not change career paths (Survey) 
	(3) Enhance your skills and reputation (e.g. degree for credibility or advancement within academia)
	ii) Transition (Gill & Hoppe)
	(1) Change industry/career focus (Survey)
	(2) Enter academia (Survey)
	iii) Personal Fulfillment (Gill & Hoppe)
	(1) Extent to which the degree was for intrinsic reasons other than professional development or transition
	2) ENVIRONMENT (INTERACTIVE STAGES OF SOCIALIZATION, FORMAL/INFORMAL) WEIDMAN
	a) On a scale of 1-10 to what extent did each of these contribute to your post-graduation career path?  How (describe)?
	i) Normative Contexts (Weidman):
	(1) Non research curriculum and coursework (i.e. what was formally taught)
	(a) What courses in particular?
	(b) Process of learning, challenge of overall coursework.
	(2) Formal and Informal Networks
	(a) Peer Groups Interaction (interaction with other students) and networks
	(b) Faculty Interaction and networks
	(3) Research and dissertation 
	(a) Research skill taught
	(b) Research/Dissertation process
	(c) Area of dissertation focus
	ii) Personal Communities (Weidman)
	(1) Family
	(2) Non-school friends
	(3) Employers/Professional Colleagues
	iii) The prestige of the degree/designation (Survey)
	iv) What changes would you recommend to help these contribute more effectively to future students’ career aspirations? (Go through each of the above in i & ii)
	3)  OUTCOMES (WEIDMAN)
	a) How many years since graduation?
	b) Describe your career immediately after graduation:
	i) Career/Organization/Industry 
	c) Describe your career now (if different from b):
	i) Career/Organization/Industry 
	d) What impact has your professional doctorate had on your professional life?  
	i) Continuing Development/Advanced Entry:  professional development/advancement  (Gill & Hoppe)
	(1) Advancement within my current company/organization (Survey)
	(a) I remained with the same organization and was not promoted (Survey)
	(b) I remained with the same organization but was promoted (Survey)
	(2) Change companies but remain within the same industry, i.e. do not change career paths (Survey) 
	(a) I changed organizations but remained in the same industry
	(3) Enhance your skills and reputation (e.g. degree for credibility or advancement within academia)
	(a) My degree helped me to advance in academia or enhanced my consulting practice through skills learned and the credibility afforded by the degree
	ii) Transition  (Gill & Hoppe)
	(1) Change industry/career focus (Survey)
	(a) I changed both organizations and industry but not career
	(b) I changed careers but remained within the same organization
	(c) I changed careers but remained in the same industry
	(d) I changed career, organization, and industries
	(2) Enter academia (Survey)
	(a) I entered academic full time and was not in academia pre-degree
	(b) I teach part time at a University Level
	(c) I teach in other institutions other than University level
	(d) I plan on teaching but do not teach now
	(3) To what extent do you feel your degree facilitated your promotion or career change or career aspirations?  (Survey)  (e.g. great deal, somewhat, a little, very little, not at all)
	(4) What was the greatest contributor to that success or failure?
	iii) Personal Fulfillment (Gill & Hoppe)
	(1) To what extent personally (scale of 1 -10) did your program benefit you? (Survey)
	(2) What impact has your professional doctorate had on your personal life?  (Wellington & Sykes)
	(3) How did it benefit you personally or not?
	4) FINAL GUT QUESTIONS:
	a) In terms of helping you professionally, name the 3 things that helped you most in your career as a result of pursuing and receiving a professional doctorate?
	b) In terms of helping you professionally, name the 3 things that were of little help in your career as a result of pursuing and receiving a professional doctorate?
	c) If you had it to do over again, would you pursue a professional doctorate in business?  Why or why not?  Be specific.  Discuss both intrinsic (personal) and extrinsic (professional) reasons.
	d) To anyone thinking of pursuing a professional doctorate, would you advise them to do so?  
	(1) If not, why not?  
	(2) If so, what specific advice would you give them?  What would you tell them to expect personally and professionally both pursuing the degree and after receiving the degree?
	QUESTIONS ARE BASED UPON:
	 WEIDMAN, SOCIALIZATION OF STUDENTS IN HIGHER EDUCATION, 2011
	 EDB SURVEY, 2013 
	 GILL & HOPPE, THE BUSINESS PROFESSIONAL DOCTORATE…., 2009
	 WELLINGTON & SYKES, DOCTORATE IN A TIGHT COMPARTMENT…, 2006
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	Abstract
	Response rates to the academic surveys used in quantitative research are decreasing and have been for several decades among both individuals and organizations.  Given this trend, providing doctoral students an opportunity to complete their dissertations in a timely and cost effective manner may necessitate identifying more innovative and relevant ways to collect data while maintaining appropriate research standards and rigor.  The case of a research study is presented which describes the data collection process used to survey a hard-to-reach population.  It details the use of social media, in this case LinkedIn, to facilitate the distribution of the web-based survey.  A roadmap to illustrate how this data collection process unfolded is presented, as well as several “lessons learned” during this journey.  An explanation of the considerations that impacted the sampling design is provided.  The goal of this case study is to provide researchers, including doctoral students, with realistic expectations and an awareness of the benefits and risks associated with the use of this method of data collection. 
	Keywords:  sampling hard-to-reach populations, snowball sampling, sampling from social media, response rate, LinkedIn
	Introduction
	Response rates to the academic surveys used in quantitative research are decreasing and have been for several decades among both individuals and organizations (Baruch, 1999; Baruch & Holtom, 2008; de Leeuw, 2005).  Johnson & Owens (2003) attribute this decline to: privacy issues, confidentiality issues, exploitation of personal information, and general cynicism. The results of a survey among non-respondents found the following reasons for not participating included too busy 28%, not relevant 14%, address unavailable to return the questionnaire 12% [a mail survey was used in this study], and company policy prohibits participation 22% (Baruch & Holtom, 2008). 
	Given this trend, to provide doctoral students an opportunity to complete their dissertations in a timely and cost effective manner, it may be necessary to find ways to obtain funding for doctoral students. Alternatively, they may be allowed to use paid professional research firms such as Qualtrics or Survey Monkey for data collection.  However, this is an expensive option for students and how much they learn about data collection techniques is debatable.  Perhaps, we need to find more innovative and relevant ways to collect data while maintaining appropriate research standards and rigor. These may include the use of social media to collect data as well as mining the existing data available on social media and other big data sources. 
	Doctoral students often have limited funds and are faced with a limited timeframe due to completion deadlines to obtain their degree.  De Leeuw (2005) suggests that these are frequently limitations in research and suggests, “When designing a survey the goal is to optimize data collection procedures and reduce total survey error within the available time and budget. In other words, it is a question of finding the best affordable method” (p. 235).  
	These constraints played an important role in this case study given that data was collected by a US citizen in the US and in Russia.  Data collection from the targeted population in Russia was hampered by several constraints such as language, travel costs, travel restrictions and others.  Due to the economic conditions in the industry in which he was employed, the researcher became unemployed and under significant pressure to complete his degree as soon as possible and obtain an academic position.  Incurring travel costs for data collection in multiple countries was not a reasonable option.  Therefore, the student and his dissertation committee considered, and employed, a method which was designed to balance reasonable time and cost constraints with an appropriate level of rigor for a dissertation.
	The resulting study is presented which describes the data collection process used to survey a hard-to-reach population using social media. In this case LinkedIn was used to assess the study’s feasibility, to target respondents, and to facilitate the distribution of the web-based survey.  A roadmap to illustrate how this process unfolded is presented, as well as several of the “lessons learned” during this journey.  The goal of this case study is to provide realistic expectations and awareness of the data collection issues encountered that pose both benefits and risks with the use of the method described in this case study.  Explanations of the data collection techniques used, and the adjustments required to these techniques for successful data collection, are presented to allow the reader to anticipate and plan for the difficulties that may occur when conducting this type of quantitative data collection.  Continuous improvement, refinement, and adaptation of the data collection method described may be required in different circumstances. Data collection is, of course, predicated on the assumption that an appropriate dissertation topic has been chosen (Luse, Mennecke, & Townsend, 2012).
	To make this paper easier for the reader to follow, we have underlined the sections which describe the specifics of the case study undertaken.  The theoretical underpinning of this case study process and the concerns for the rigor of the process are discussed relative to the actions taken.
	Background
	Concern for Declining Response Rates
	Snowball Sampling
	Targeted Sample for Survey Research
	Targeted Sampling Using Social Media

	Since at least the 1990’s it has been noted that survey response rates have been steadily decreasing.  This has led to concerns about the quality (defined as reliability and validity) of the resulting responses.  This quality impacts the use of the data in drawing valid and reliable inferences and conclusions (Baruch & Holtom, 2008; de Leeuw, 2005; Murphy, Hill, & Dean, 2013).  The decline in response rates is most troubling from the standpoint that the resulting sample may not be representative of the population to be sampled, and thus any inferences drawn from the sample data may not generalize to the desired population.  Baruch and Holtom (2008), as well as those they reviewed, suggest that representativeness is the main concern and suggest that it is possible to have a low response rate and still collect a sample that is representative of the population from which it was drawn.  While the preferred method for dealing with a low response rate is to avoid having one in the first place, due to time and cost constraints as well as the possibility of a hard-to-reach population, this is not always feasible for doctoral students.  Based on declining response rates, it appears that most populations currently used for survey research can be increasingly classified as “hard-to-reach” populations when employing traditional sampling techniques. 
	However, this study also faced additional factors that suggest it is a hard-to-reach population such as its target population is multinational.  While Russia was not included in her study, Harzing (1997) reported international mail surveys have a typical response rate of between 6% and 16% after multiple mailings, suggesting that international populations can be classified as hard-to-reach populations for many researchers. The greater the geographical and cultural distance between the researcher sending the survey and the recipient of the survey, the lower the response rate achieved (Harzing, 1997).  Russia has large distances both geographically and culturally (The Hofstede Center, n.d.) from the US doctoral student.  However, the response rates achieved using this sampling design resulted in response rates of 31% in the United States and 29% in Russia.  While researchers would always prefer a response rate greater than the one they achieved, achieving these rates in a situation where many experts felt that responses would be almost unattainable suggests that this method of data collection deserves further study.  A timeline that outlines the following discussion of subject recruitment and the data collection procedure can be found in Appendix A.  Given these challenges in collecting data for quantitative research, we examined the extant literature concerning hard-to-reach populations as a guide to improve survey response rates.  
	One method that is becoming increasingly popular to recruit subjects is snowball sampling.  Snowball sampling is undertaken when a qualified participant shares an invitation with other subjects similar to them who fulfill the qualifications defined for the targeted population (Berg, 2006).  Historically, snowball sampling has been used in qualitative research where a qualified subject is contacted by the researcher and a social relationship developed (“Snowball Sampling – II,” 2006).  Once the qualitative researcher has obtained responses of interest to the study from the subject, a referral to another qualified subject is sought (Coleman, 1958-1959).  This technique is particularly useful in hard-to-reach populations (i.e., HIV patients) where a network of the qualified study subjects is assumed to exist and the researcher is hoping to be linked into this network through social interaction with the initial subject in the network (Atkinson & Flint, 2001; Faugier & Sargeant, 1997).  These networks among hard-to-reach populations are not generally open to researchers who do not have social entrées into the hidden population.  Surveys received from unknown researchers on sensitive topics will not be welcomed if no relationship, particularly a trusting one, exists.  However, when sending quantitative surveys which can be forwarded to anyone, unlike the researcher interviewing subjects in qualitative research, the researcher has less ability to scrutinize the qualifications of the referred subject.  Thus, additional rigor concerns may arise.
	One documented approach to maintaining rigor when surveying hard-to-reach populations is the use of targeted sampling (Watters & Biernacki, 1989).  “It [targeted sampling] draws from both survey and qualitative research methods…. through an interactive process of adjusting research targets, recruitment methods, and research questions and instruments, inquiry can be focused on the most appropriate subjects for study” (Watters & Biernacki, 1989, p. 427). Snowball sampling or chain of referral is one such targeted recruitment method. “The creative application of deliberate recruitment activity is one of the more obvious distinctions between targeted samples and the asystematic recruitment of research subjects in convenience samples on the one hand and the more rigid cluster and stratified samples on the other. Unlike convenience samples, research subjects are selected for specific attributes that preliminary research has defined as targets for study” (Watters & Biernacki, 1989, p. 425). Targeted sampling allows the researcher to maintain greater control over both who initially receives the invitation to participate in the survey, as well as attempts to maintain some control over the resulting sample through adjusting all the available tools (research targets, recruitment methods, research questions, and instruments) to make the sample more closely mirror the population under study. “Nearly all studies of hidden populations are carried out in circumstances that do not permit true random sampling. Under these conditions, and if properly conducted and tied to what is known or can be learned about population parameters, targeted sampling provides a more powerful sampling mechanism than convenience sampling and a more feasible approach than random sampling” (Watters & Biernacki, 1989, p. 427).  To determine if the targeting method was successful involves obtaining values for variables from external data sources and comparing these known values of the targeted population to those obtained from the sample.  Significant differences in the values may suggest an adjustment in the targeting is needed.  Baruch (1999) also reports this comparison procedure as a common method to indicate the sample’s representativeness of the population.
	In this case study, demographic information was collected and used to compare the sample demographic statistics to those reported in the extant literature and industry reports of statistics, where available.  This comparison indicated that the sample was representative of the population on several of these variables.  For example, demographic variables such as age, gender, job tenure, and education level distributions were consistent with previous related studies and industry statistics.  We felt that these were the variables that the literature suggests are relevant to the research model under study and thus are also potential control variables. 
	Murphy et al. (2013) state that survey research is by definition “a social interaction between a researcher and a (potential) respondent – a ‘conversation with a purpose’” (p. 1).  Additionally, they suggest that since the methods employed by individuals today to carry on such conversations have changed, so should the tools used for survey research.  The conversation should take place using the tools the targeted population is currently using to carry on the conversation.  Murphy et al. (2013) define social media as it relates to survey research as “the collection of websites and web-based systems that allow for mass interaction, conversation and sharing among members of the network.” (p. 3).  Unlike Facebook and other more general social media, LinkedIn is a platform that connects professionals in various fields and, therefore, provides greater ability to target data collection to an appropriate social network.  
	PC Magazine identified LinkedIn as “the most important cross-industry professional network around” and made it an Editors’ Choice site (Duffy, 2013).  Importantly, there is a free version available to anyone with an email address that provides mobile access for those without computers.  They suggest, “It’s such an important place that we recommend everyone over the age of 20 have a LinkedIn account” (Duffy, 2013), thus increasing the ability to appropriately target study subjects.  
	LinkedIn’s membership grew steadily reaching 300 million LinkedIn members with more than half of the membership residing outside the US.  The company announced a strategic shift to achieve their vision of “creating economic opportunity for every one of the 3.3 billion people in the global workforce (“LinkedIn reaches 300 million,” 2014).  The company is expanding LinkedIn Groups and mobile access, suggesting potential access to a greater number of respondents and a reduction of the digital divide bias. Importantly for this study, on June 21, 2011 LinkedIn made its site available in the Russian language at http://ru.linkedin.com (Posner, 2011). 
	Although LinkedIn communities are not exhaustive populations of industry representatives, they might be considered suitable for initial targeting of subjects, an important step in snowball sampling technique (Goodman 2011; Handcock & Gile, 2011). Goodman (2011) argued that even in the case of populations which are not hard-to-reach, it is possible to collect a representative sample provided that the initial contact and requests for participation was made with appropriate individuals from the population of interest.  
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	The dissertation topic that is the subject of this case study investigates turnover intentions and its antecedents such as the service orientation of hotel employees in the United States and Russia.  Front-line employees are identified in previous hotel industry studies as possessing a high turnover rate (Hinkin, Holtom, & Liu, 2012). Thus, to target the appropriate population to answer the research question (Luse et al., 2012) the proper target population was defined as front-line employees of Western-based hotel operators. It was assumed that the management of Western-branded hotels would be more open to participation in a bi-national academic research project and be willing to provide assistance with data collection. Also, the use of Western Branded hotels allowed the organizational factors to be similar in the US and Russia.  Eight Western hotel brands operating in Russia (Best Western International, Carlson Hotels Worldwide, Choice Hotels International, Hilton Worldwide, Hyatt Hotel Corporation, Marriott International, Starwood Hotels & Resorts, Wyndham Hotel Group) were identified as having hotels in both study locations.  
	The initial strategy to achieve the targeted sample began with contacting properties which were located near the student’s home, to discuss project feasibility and recruitment of targeted respondents. Manager’s responses indicated that they required approval from their superiors to participate and further suggested contacting the human resource (HR) departments in the corporate offices.  Responses from these HR representatives indicated they could not participate for various reasons including an excessive number of similar solicitations already received, the desire to avoid accusations of favoritism to some researchers, advice from the legal department against becoming involved in a survey project, and conflict with existing internal employee surveys.  Many of these branded locations were franchisees and required individual inquires. The phone or email messages sent to franchisee operators were not returned. Similarly, a LinkedIn group discussion board posting made to US hotel operators and managers did not result in any interest to participate among the group members. Thus, the recruitment strategy needed to be adjusted to reach the targeted population.
	A US hotel manager had mentioned cooperating on a limited number of academic projects with the International Council of Hotel, Restaurant and Institutional Education (ICHRIE), a leading organization in the hospitality industry supporting hospitality education and hospitality research projects. Potentially, ICHRIE’s assistance in the survey distribution appeared to provide several advantages. Hospitality educators might be more inclined to help and may have students or graduates that would be potential subjects for the survey.  Also, hotel operators that are members of ICHRIE may be more likely to have an interest in, and take part in, a hospitality research project.  Thus, the data recruitment strategy was targeted to include contacting individual franchisees through support from the professional organization ICHRIE.  To build social capital with ICHRIE the researcher agreed to fill a vacant board member position. The ICHRIE Director of Research distributed a message from the researcher to the membership with a link to the research survey.  However, the response rate from the targeted ICHRIE membership was low (<0.1%) and no usable surveys were completed.  Clearly, a recruitment strategy adjustment to reach the target population was necessary.
	The same recruitment strategy used for contacting hotels in the US was attempted in Russia to determine whether it would succeed in a different context.  Contact information for Western branded hotels operating in European Russia was obtained from the hotels’ websites.  A recruitment e-mail and FAX from the researcher, and the native Russian dissertation committee member, was sent in both English and Russian to each hotel.  The involvement of the native Russian committee member was considered an important adaptation to ensure cultural sensitivity was observed.  
	Comments concerning data collection in Russia were received while attending an international business conference where the researcher’s proposal was met with skepticism concerning the feasibility of collecting data in Russia. Concerns that Russians may be averse to participating in a US research project or with an unknown researcher were raised again suggesting this was a hard-to-reach population. This potentially could result in limited ability to collect data in Russia.  Further, they suggested respondents might hesitate to complete the survey or be untruthful in their responses if it was presented to them by hotel management.  They may feel that management could attain their responses. This perception may thwart the snowball/chain of referral recruitment strategy.
	As was done in the US, General Managers of seventeen Russian hotels were contacted and only two expressed interest in the project and requested additional information.  Ultimately both General Managers were unable to participate in the survey; however, one offered to provide expert advice concerning the Russian hotel industry. The disappointing response from direct contact with the hotels is consistent with Baruch & Holtom (2008) who found that using organizational responses results in a lower response rate. Thus, the lack of cooperation from the Russian and US hotel managers together with the feedback that management should not be involved in the survey distribution, particularly in Russia, the recruitment strategy was once again adapted to overcome these barriers.  It was retargeted to the individual level rather than an organizational level to recruit participants.  Although managers were ultimately used to distribute the survey link, the manager was not using their organizational authority, rather he/she was simply acting as a direct conduit to the researcher by forwarding the researcher’s link to an external research website explaining the study.  The survey link on the researcher’s website stated that the survey responses were completely anonymous and de-identified. Building personal relationships with each potential respondent to ensure participation and accurate and honest responses was paramount.  Thus, the use of social media to build the required relationships was explored.
	The Russian advisor suggested that social media usage was becoming very popular with many Russian people from a broad age range for personal and professional reasons.  It also provides a way to build relationships with potential respondents in Russia.  He explained that his hotel’s parent company had created a LinkedIn group for use by managers and employees with about 16,000 members worldwide. A search on LinkedIn for this group, as well as groups for other targeted hotel chains, identified eight Western branded hotel related groups with members in either the United States and/or Russia.  For the researcher to contact members of these groups, membership to the group was required. Group membership was requested by the researcher and all eight groups accepted his request within five days. Once granted, a group message introducing the researcher and thanking them for granting membership was posted on the group’s discussion board with the goal to first establish a conversation/relationship with members.  In every group, some members responded suggesting that a relationship was forming between as least some members of the network and the researcher.  
	Building a credible network and nurturing trusting relationships from a distance with both hotel managers who would be asked to simply forward the survey link to their front-line employees and self-identified front-line employees who would complete the survey directly on the research website was important but time consuming.  This time factor was weighted against the costs of both attempting to collect data personally and the cost of not obtaining sufficient dissertation data.  Trust building is important in data collection (de Leeuw, 2005) and particularly in the Russian context. 
	Despite the fact that the student researcher could not control to whom the network connections sent the referrals, the researchers built into the survey design questions to confirm the respondents were members of the targeted population.  For example, a question concerning who employed the respondents was included as a target check.  The researchers examined responses to this question to ensure the hotel listed matched the targeted groups.  Other attributes of the target population such as job description were also verified to ensure that respondents were front line hotel employees.
	The researcher created a LinkedIn profile with the goal that individuals viewing the profile felt they learned something personal about the researcher.  The profile included the fact that the researcher was a doctoral student conducting academic research to earn his doctoral degree, and his educational and professional background.  The profile included a picture of the researcher on a trip to Russia taken several years ago to show his interest in Russia and to facilitate relationship building.  It generated favorable comments from Russian network participants.  The profile clearly indicated that the researcher was using LinkedIn for research purposes and this research profile was exclusively used to recruit network members in both subject countries.
	In addition to the individual contacts solicited in the LinkedIn groups, individual members of the targeted population were identified on LinkedIn by searching using the keyword “hotel” and specifying country as “Russian Federation”.  Over 4,200 search results were obtained, including large numbers of targeted employees. One hundred requests were sent to managers to join the researcher’s LinkedIn network with 45 acceptances.  To limit accepted requests to persons in the target population, the LinkedIn default invitation was replaced with an invitation to join the doctoral student’s “research network”. 
	Based on the positive response to this approach, the researcher continued to send personalized requests via LinkedIn to both Russian hotel employees and managers to join his research network.  Once they responded a personalized note was sent thanking them for joining. These documents can be found in Appendix B.  To further build and maintain relationships, personalized emails were sent to network contacts on special occasions. 
	Early results from Russian subjects indicated that the individual requests were far more successful than prior group mailings.  It was decided that US hotel managers and employees would be recruited using a process corresponding to the one used for the Russian network. This maintained a consistency of sample recruitment and data collection across both subject countries.  
	Invitations to participate in the survey were developed for managers and employees (see Appendix C). The management invitations included the study purpose, the anonymous and voluntary nature of the survey, both the English and Russian language survey links and a request that they forward the e-mail to their subordinates or other contacts that were members of the targeted population of front line hotel employees.  Employee invitations contained the same information, however, the employee was asked to complete the survey prior to forwarding it. 
	Data collection in the Russian LinkedIn network had the subject line “<NAME>, will you please give me your opinion?”  This approach was suggested by a Russian contact who explained that Russians welcomed the opportunity to be heard.  From Table 1 it can be seen that only eight surveys were started and five completed out of 61 invitations sent yielding 5% response rate.  
	The poor response rate was again discussed with Russian contacts and it was suggested that the request should stress a call for their professional opinion, rather than for their personal opinion.  From February 12th to the 14th, twenty-nine additional invitations to participate were sent to Russian network contacts with a slightly altered subject line asking for their “expert” opinion (see Appendix D).  As a result, response rates improved considerably (48% response rate).  At this time data collection in the US also began with a nine percent response rate.
	It was noted that participants seemed most likely to respond on the day the invitation was sent.  Culturally sensitive reminder e-mails, which avoided any perception of aggressiveness or hard deadlines, were sent to Russian invitees. The researcher was informed that Russians do not appreciate pushiness and deadlines, preferring to be asked respectfully for their participation. The reminder subject line was modified to: “A gentle reminder and a plea for help”. The reminder acknowledged the subject’s busy schedule, noted the e-mail previously sent, reassured the subject of anonymity and requested if they were managers they forward the link to hotel employees.  If they were employees, they were asked to complete the survey and to forward it to fellow hotel employees. 
	Simultaneously, US membership in the LinkedIn research network rapidly expanded and as a result 222 invitations to participate were sent to US members with 36 surveys completed (16% response rate).  Although there was some improvement in the Russian response rate, further improvement was needed.  Thus, the subject line was modified to reflect an appeal for sympathy (as the doctoral student’s deadline for meeting graduation requirements was rapidly approaching).  The subject line “<NAME> please help me graduate this April” was used (see Appendix E).   Eighty-three invitations were sent to Russian members with only 6 surveys began and 4 completed (5% response rate). 
	Russian contacts advised that Russians highly respect the pursuit of education, thus, the subject line was subsequently changed to “<NAME>, will you please help with an education project?”  Russian response rates improved dramatically.  From February 25th to the end of the data collection period on March 15th, 2014, 210 Russian invitations were sent and 88 surveys were returned completed (42% response rate).  US response rates during this period remained strong:  Two hundred four invitations were sent and 110 usable surveys were returned (54% response rate). 
	Figure 1 presents the dynamics of the collection process and indicates the number of survey requests sent to network members and the responses received (surveys completed).  Table 1 summarizes the response rates obtained with each adaptation.
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	We examined the representativeness of the sample to the targeted population as well as examined responses to demographic questions designed to assure target population membership.  A total of 111 properly targeted responses from Russian network and 152 properly targeted responses from US network were collected prior to graduation deadlines.  As presented in Table 2 below, both samples consisted mainly of full-time, front-line employees of Western-branded hotel operators.  A comparison of sample demographic characteristics with those reported previously in the literature was conducted to assess the representativeness of the targeted sample of the targeted population. As seen in Table 2, the Russian sample has considerably greater proportion of women (χ2 = 8.696, df = 1, p = .0032).  Similar results were reported by Swerdlow & Cummings (2000) who conducted a paper-based survey of Russian and US hotel employees and found 73% and 55% of females in their Russian and US samples respectively.  Additionally the author’s personal interviews and visits to hotel properties further support for this finding.  There were a significantly larger number of respondents with undergraduate and graduate degrees in the Russian sample compared with the US sample (χ2 = 6.702, df = 1, p = .0096), a result also supported by Swerdlow and Cummings’ similar findings.  The proportion of employees with a university degree was high in the US sample as well (68%) and this fact is consistent with Lin, Wong, & Ho (2013) who surveyed 587 frontline employees of leisure industries in the US and reported 68.5% respondents with professional or college degrees.  
	Table 2. Demographic characteristics of US (n = 152) and Russia (n = 111) samples
	/
	The average age of respondents was 34.2 and 29.4 years in the US and Russian samples respectively suggesting a dominance of young employees with short tenure.  About half of the Russian respondents (49%) have worked in the hospitality industry 3 years or less compared to 18% in the US sample.  Similar composition of the hotel workforce was reported by Swerdlow and Cummings (2000), Lin et al. (2013), and Sverdlin (1998).  In particular, about 27% of the US respondents in Lin et al.’s (2013) study had worked in the industry less than 2 years and 48.9% of respondents were under the age of 30.  Sverdlin (1998) studied work compensation systems and motivation in a Russian hotel.  Out of the 202 employees surveyed, about 30%  had worked three years or less in the industry, 51% were under the age of 34; and 52% had college or university degree.  The method of targeted recruitment appears to have resulted in a sample that we believe appropriately represents the targeted population.
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	The researcher’s profile on social media should reflect that he/she is an academic researcher.  Many people indicated they participated since the researcher’s profile made it clear that he was not someone from their company collecting data.  This was an equal concern in both countries. 
	If you are using LinkedIn to collect data from populations, verify that there is an adequate number of potential respondents available in the targeted population.  For example, several smaller cities in Russia had no hotel industry presence on LinkedIn.  Assess study feasibility by investigating subject availability using LinkedIn’s advanced search capability using the fields “industry & location”.  This will provide insight into the potential of using this process to gather data.  It will also guide you in identifying and refining the existence of a population for your study.
	When you are sending network invitations develop a personalized message rather than sending the default LinkedIn invitation.  Once connected personalize your response with their first name to establish a closer, less formal relationship.  No one in our sample overtly stated an objection to being addressed on a first name basis.
	Discussion board traffic is dense.  LinkedIn members generally scan the subject lines and delete messages without reading them.  If you send individual responses to network members, they receive a personalized email rather than an email announcing a “New LINKEDIN DISCUSSION POST”.  In our experience, posting the link to your survey on a group discussion board will not result in many responses and may identify respondents outside your targeted population.
	To reduce survey dropout rates, the surveys were developed with a completion bar to indicate the portion of the survey completed. Survey drop rates indicated that as participants perceived progress towards completion, they were more likely to continue and complete the survey.  However, upon reaching the last page of the survey where the demographic questions were located, dropout rates increased as shown in Table 3.  
	Table 3. Drop-out points
	/
	Perhaps respondents were sensitive to personal demographic questions.  Carefully word demographics questions to minimize potential sensitivity issues and thus increase the rate of survey completion.  Remember, these demographic variables are instrumental in ensuring your respondents are part of your targeted population and your resulting sample is representative.
	Interestingly, the doctoral student continued to receive messages from network members inquiring as to whether he has been successful in completing his dissertation. Apparently, these members were motivated by helping the student succeed and have taken an interest in his success and the possibly they had contributed to it. 
	Since the researcher cannot control external factors, try to avoid short data collection timelines.  Expect long timelines and hope you do not need them. During the data collection period, external, uncontrollable factors included issues regarding Internal Review Board approval of translated surveys, the Sochi Olympic Games in Russia, and the Crimean Peninsula Crisis in Ukraine. The official translations and back translations (Brislin, 1970; Watkins, 2010) are time consuming. In addition to translating, translations must be scrutinized by someone who understands the target population and culture so the translated measures will correctly identify the intended constructs in the targeted population.  Sometime the questions need to be altered to make them culturally appropriate to ensure the equivalency of the construct measurement.
	While time was allocated for translation, the Institutional Review Board (IRB) approval exceeded timeline expectations causing the data collection to occur during the Olympics. The IRB reviews all proposals to conduct research to be sure it is “adhering to basic ethical principles underlying the acceptable conduct of research involving human subjects” (Institutional Review Board of Nova Southeastern University, 2015).  To meet graduation deadlines data collection was necessary during the Olympics, which created an abnormally busy time for front-line hotel workers around Sochi, including some of whom had come from hotels in Moscow to provide service during this rush period. This may have contributed to lower response rates from hotel workers than anticipated. 
	LinkedIn’s original purpose was to connect people that are already acquainted or are referred by a friend.  If three LinkedIn members complain that they have received invitations from the same person they do not know, the person sending the invitations may be placed on probation.  The result of being reported is that you are limited to inviting only those for whom you have an email address.  Persons connecting to subjects through LinkedIn should be aware of this possibility, personalize their network invitations and be clear about their purpose to minimize the possibility people will be offended and report the activity.
	Conclusions
	To increase doctoral completion rates the required dissertation must be completed in a timely, efficient and cost effective manner while still maintaining appropriate rigor (Byers et al., 2014).  Students should be able to choose a topic that interests them so they remain motivated to finish, even if the topic choice requires gathering data from hard-to-reach populations.  This was the situation in this case study.  The student in this case study had a strong interest in studying a Russian business.  He has studied the Russian language for several years and made many Russian friends in his area of residence in Texas, USA.  Cost and time constraints, which are major issues for most doctoral students, represent major factors which impact dissertation completion.  
	The research literature suggests that methods of gathering data have been changing over time as the way we communicate has changed and response rates have declined. Today data collection can potentially be global with the use of these new communication capabilities and thus improve generalizability.  However, new communication capabilities such as the use of social media poses rigor issues since there are currently no widely established standards for the use of these methods.  This introduces some level of risk, particularly for publishing in high-level journals, which are required by some schools.  Thus, careful planning of the study and attention to study design are very important to minimizing this risk.  
	The declining response rates currently being observed using traditional methods of surveying the population also introduce risk by challenging the validity and reliability of the study. Traditional survey methods also require careful design and documentation to demonstrate the representativeness of the targeted population.  This often requires additional costs and time.  Among the advantages of the newer methods of communication are that they may be able to improve response rates by reaching the targeted population more effectively, providing respondents with greater privacy for sensitive questions, providing easier access to the survey, lowering data collection costs and reaching traditionally hard-to-reach populations.  However there may be disadvantages to the newer methods such as difficulty in obtaining and documenting the target population, difficulty in following-up with non-respondents due to confidentiality, and providing less control over who responds when a snowball technique is used.  
	This case study documents the process used to survey a hard-to-reach population, at a reasonable cost and in a reasonable length of time for this particular doctoral student.  In this case the cost associated with data collection was reduced since no targeted contact lists were purchased; no specific monetary contact costs were incurred and the only cost was to post the survey on Survey Monkey for a period of time. However, it was very consumptive of non-monetary direct costs related to the researcher’s personal time.  At least five hours each day were devoted to building and maintaining the network.  Developing the network by issuing invitations to join via LinkedIn and building relationships prior to inviting the subjects to participate in the study required a significant time and effort commitment.  Since the researcher was unemployed, it was an appropriate personal tradeoff for the doctoral student’s situation at the time.  Thus, it is important to note that this method is not without costs and commitments, which must be identified and weighed relative to the student’s personal and professional situation.
	Since this data collection process represents a tradeoff, planning and diligence are necessary. The earlier in the doctoral program the networking process begins, the better the position of the student at dissertation time.  It can be argued that conducting research by examining discussion boards, particularly professional ones, to identify possible research needs/topics and networking should be a part of the doctoral student’s academic knowledge and professional development.  In this case, LinkedIn was the appropriate social media tool for this international business student.  Given the diversity of people on the LinkedIn network, there are individuals and groups in many fields of research.
	This case study presents a targeted snowball approach through social media to target hard-to-reach populations at a reasonable cost and in a reasonable time frame.  While this methodology may not be appropriate in all situations or for all students, it provides an example of the approach taken by this student when faced with numerous obstacles.  The traditional approaches of surveying a company or a professional organization or contacting a random sample did not reach the targeted population in sufficient numbers.  This case study shares a method to minimize out-of-pocket cost and time constraints and allow the student to complete his dissertation while maintaining appropriate rigor.
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	Abstract
	Response rates to the academic surveys used in quantitative research are decreasing and have been for several decades among both individuals and organizations.  Given this trend, providing doctoral students an opportunity to complete their dissertations in a timely and cost effective manner may necessitate identifying more innovative and relevant ways to collect data while maintaining appropriate research standards and rigor.  The case of a research study is presented which describes the data collection process used to survey a hard-to-reach population.  It details the use of social media, in this case LinkedIn, to facilitate the distribution of the web-based survey.  A roadmap to illustrate how this data collection process unfolded is presented, as well as several “lessons learned” during this journey.  An explanation of the considerations that impacted the sampling design is provided.  The goal of this case study is to provide researchers, including doctoral students, with realistic expectations and an awareness of the benefits and risks associated with the use of this method of data collection. 
	Keywords:  sampling hard-to-reach populations, snowball sampling, sampling from social media, response rate, LinkedIn
	Introduction
	Response rates to the academic surveys used in quantitative research are decreasing and have been for several decades among both individuals and organizations (Baruch, 1999; Baruch & Holtom, 2008; de Leeuw, 2005).  Johnson & Owens (2003) attribute this decline to: privacy issues, confidentiality issues, exploitation of personal information, and general cynicism. The results of a survey among non-respondents found the following reasons for not participating included too busy 28%, not relevant 14%, address unavailable to return the questionnaire 12% [a mail survey was used in this study], and company policy prohibits participation 22% (Baruch & Holtom, 2008). 
	Given this trend, to provide doctoral students an opportunity to complete their dissertations in a timely and cost effective manner, it may be necessary to find ways to obtain funding for doctoral students. Alternatively, they may be allowed to use paid professional research firms such as Qualtrics or Survey Monkey for data collection.  However, this is an expensive option for students and how much they learn about data collection techniques is debatable.  Perhaps, we need to find more innovative and relevant ways to collect data while maintaining appropriate research standards and rigor. These may include the use of social media to collect data as well as mining the existing data available on social media and other big data sources. 
	Doctoral students often have limited funds and are faced with a limited timeframe due to completion deadlines to obtain their degree.  De Leeuw (2005) suggests that these are frequently limitations in research and suggests, “When designing a survey the goal is to optimize data collection procedures and reduce total survey error within the available time and budget. In other words, it is a question of finding the best affordable method” (p. 235).  
	These constraints played an important role in this case study given that data was collected by a US citizen in the US and in Russia.  Data collection from the targeted population in Russia was hampered by several constraints such as language, travel costs, travel restrictions and others.  Due to the economic conditions in the industry in which he was employed, the researcher became unemployed and under significant pressure to complete his degree as soon as possible and obtain an academic position.  Incurring travel costs for data collection in multiple countries was not a reasonable option.  Therefore, the student and his dissertation committee considered, and employed, a method which was designed to balance reasonable time and cost constraints with an appropriate level of rigor for a dissertation.
	The resulting study is presented which describes the data collection process used to survey a hard-to-reach population using social media. In this case LinkedIn was used to assess the study’s feasibility, to target respondents, and to facilitate the distribution of the web-based survey.  A roadmap to illustrate how this process unfolded is presented, as well as several of the “lessons learned” during this journey.  The goal of this case study is to provide realistic expectations and awareness of the data collection issues encountered that pose both benefits and risks with the use of the method described in this case study.  Explanations of the data collection techniques used, and the adjustments required to these techniques for successful data collection, are presented to allow the reader to anticipate and plan for the difficulties that may occur when conducting this type of quantitative data collection.  Continuous improvement, refinement, and adaptation of the data collection method described may be required in different circumstances. Data collection is, of course, predicated on the assumption that an appropriate dissertation topic has been chosen (Luse, Mennecke, & Townsend, 2012).
	To make this paper easier for the reader to follow, we have underlined the sections which describe the specifics of the case study undertaken.  The theoretical underpinning of this case study process and the concerns for the rigor of the process are discussed relative to the actions taken.
	Background
	Concern for Declining Response Rates
	Snowball Sampling
	Targeted Sample for Survey Research
	Targeted Sampling Using Social Media

	Since at least the 1990’s it has been noted that survey response rates have been steadily decreasing.  This has led to concerns about the quality (defined as reliability and validity) of the resulting responses.  This quality impacts the use of the data in drawing valid and reliable inferences and conclusions (Baruch & Holtom, 2008; de Leeuw, 2005; Murphy, Hill, & Dean, 2013).  The decline in response rates is most troubling from the standpoint that the resulting sample may not be representative of the population to be sampled, and thus any inferences drawn from the sample data may not generalize to the desired population.  Baruch and Holtom (2008), as well as those they reviewed, suggest that representativeness is the main concern and suggest that it is possible to have a low response rate and still collect a sample that is representative of the population from which it was drawn.  While the preferred method for dealing with a low response rate is to avoid having one in the first place, due to time and cost constraints as well as the possibility of a hard-to-reach population, this is not always feasible for doctoral students.  Based on declining response rates, it appears that most populations currently used for survey research can be increasingly classified as “hard-to-reach” populations when employing traditional sampling techniques. 
	However, this study also faced additional factors that suggest it is a hard-to-reach population such as its target population is multinational.  While Russia was not included in her study, Harzing (1997) reported international mail surveys have a typical response rate of between 6% and 16% after multiple mailings, suggesting that international populations can be classified as hard-to-reach populations for many researchers. The greater the geographical and cultural distance between the researcher sending the survey and the recipient of the survey, the lower the response rate achieved (Harzing, 1997).  Russia has large distances both geographically and culturally (The Hofstede Center, n.d.) from the US doctoral student.  However, the response rates achieved using this sampling design resulted in response rates of 31% in the United States and 29% in Russia.  While researchers would always prefer a response rate greater than the one they achieved, achieving these rates in a situation where many experts felt that responses would be almost unattainable suggests that this method of data collection deserves further study.  A timeline that outlines the following discussion of subject recruitment and the data collection procedure can be found in Appendix A.  Given these challenges in collecting data for quantitative research, we examined the extant literature concerning hard-to-reach populations as a guide to improve survey response rates.  
	One method that is becoming increasingly popular to recruit subjects is snowball sampling.  Snowball sampling is undertaken when a qualified participant shares an invitation with other subjects similar to them who fulfill the qualifications defined for the targeted population (Berg, 2006).  Historically, snowball sampling has been used in qualitative research where a qualified subject is contacted by the researcher and a social relationship developed (“Snowball Sampling – II,” 2006).  Once the qualitative researcher has obtained responses of interest to the study from the subject, a referral to another qualified subject is sought (Coleman, 1958-1959).  This technique is particularly useful in hard-to-reach populations (i.e., HIV patients) where a network of the qualified study subjects is assumed to exist and the researcher is hoping to be linked into this network through social interaction with the initial subject in the network (Atkinson & Flint, 2001; Faugier & Sargeant, 1997).  These networks among hard-to-reach populations are not generally open to researchers who do not have social entrées into the hidden population.  Surveys received from unknown researchers on sensitive topics will not be welcomed if no relationship, particularly a trusting one, exists.  However, when sending quantitative surveys which can be forwarded to anyone, unlike the researcher interviewing subjects in qualitative research, the researcher has less ability to scrutinize the qualifications of the referred subject.  Thus, additional rigor concerns may arise.
	One documented approach to maintaining rigor when surveying hard-to-reach populations is the use of targeted sampling (Watters & Biernacki, 1989).  “It [targeted sampling] draws from both survey and qualitative research methods…. through an interactive process of adjusting research targets, recruitment methods, and research questions and instruments, inquiry can be focused on the most appropriate subjects for study” (Watters & Biernacki, 1989, p. 427). Snowball sampling or chain of referral is one such targeted recruitment method. “The creative application of deliberate recruitment activity is one of the more obvious distinctions between targeted samples and the asystematic recruitment of research subjects in convenience samples on the one hand and the more rigid cluster and stratified samples on the other. Unlike convenience samples, research subjects are selected for specific attributes that preliminary research has defined as targets for study” (Watters & Biernacki, 1989, p. 425). Targeted sampling allows the researcher to maintain greater control over both who initially receives the invitation to participate in the survey, as well as attempts to maintain some control over the resulting sample through adjusting all the available tools (research targets, recruitment methods, research questions, and instruments) to make the sample more closely mirror the population under study. “Nearly all studies of hidden populations are carried out in circumstances that do not permit true random sampling. Under these conditions, and if properly conducted and tied to what is known or can be learned about population parameters, targeted sampling provides a more powerful sampling mechanism than convenience sampling and a more feasible approach than random sampling” (Watters & Biernacki, 1989, p. 427).  To determine if the targeting method was successful involves obtaining values for variables from external data sources and comparing these known values of the targeted population to those obtained from the sample.  Significant differences in the values may suggest an adjustment in the targeting is needed.  Baruch (1999) also reports this comparison procedure as a common method to indicate the sample’s representativeness of the population.
	In this case study, demographic information was collected and used to compare the sample demographic statistics to those reported in the extant literature and industry reports of statistics, where available.  This comparison indicated that the sample was representative of the population on several of these variables.  For example, demographic variables such as age, gender, job tenure, and education level distributions were consistent with previous related studies and industry statistics.  We felt that these were the variables that the literature suggests are relevant to the research model under study and thus are also potential control variables. 
	Murphy et al. (2013) state that survey research is by definition “a social interaction between a researcher and a (potential) respondent – a ‘conversation with a purpose’” (p. 1).  Additionally, they suggest that since the methods employed by individuals today to carry on such conversations have changed, so should the tools used for survey research.  The conversation should take place using the tools the targeted population is currently using to carry on the conversation.  Murphy et al. (2013) define social media as it relates to survey research as “the collection of websites and web-based systems that allow for mass interaction, conversation and sharing among members of the network.” (p. 3).  Unlike Facebook and other more general social media, LinkedIn is a platform that connects professionals in various fields and, therefore, provides greater ability to target data collection to an appropriate social network.  
	PC Magazine identified LinkedIn as “the most important cross-industry professional network around” and made it an Editors’ Choice site (Duffy, 2013).  Importantly, there is a free version available to anyone with an email address that provides mobile access for those without computers.  They suggest, “It’s such an important place that we recommend everyone over the age of 20 have a LinkedIn account” (Duffy, 2013), thus increasing the ability to appropriately target study subjects.  
	LinkedIn’s membership grew steadily reaching 300 million LinkedIn members with more than half of the membership residing outside the US.  The company announced a strategic shift to achieve their vision of “creating economic opportunity for every one of the 3.3 billion people in the global workforce (“LinkedIn reaches 300 million,” 2014).  The company is expanding LinkedIn Groups and mobile access, suggesting potential access to a greater number of respondents and a reduction of the digital divide bias. Importantly for this study, on June 21, 2011 LinkedIn made its site available in the Russian language at http://ru.linkedin.com (Posner, 2011). 
	Although LinkedIn communities are not exhaustive populations of industry representatives, they might be considered suitable for initial targeting of subjects, an important step in snowball sampling technique (Goodman 2011; Handcock & Gile, 2011). Goodman (2011) argued that even in the case of populations which are not hard-to-reach, it is possible to collect a representative sample provided that the initial contact and requests for participation was made with appropriate individuals from the population of interest.  
	Case Study Process Description and Justification
	Study Description
	Initial Recruitment Strategy
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	Network Building, Development, and Targeting Adjustment
	Data Collection and Invitation Adaptations
	Representativeness of the Targeted Population

	The dissertation topic that is the subject of this case study investigates turnover intentions and its antecedents such as the service orientation of hotel employees in the United States and Russia.  Front-line employees are identified in previous hotel industry studies as possessing a high turnover rate (Hinkin, Holtom, & Liu, 2012). Thus, to target the appropriate population to answer the research question (Luse et al., 2012) the proper target population was defined as front-line employees of Western-based hotel operators. It was assumed that the management of Western-branded hotels would be more open to participation in a bi-national academic research project and be willing to provide assistance with data collection. Also, the use of Western Branded hotels allowed the organizational factors to be similar in the US and Russia.  Eight Western hotel brands operating in Russia (Best Western International, Carlson Hotels Worldwide, Choice Hotels International, Hilton Worldwide, Hyatt Hotel Corporation, Marriott International, Starwood Hotels & Resorts, Wyndham Hotel Group) were identified as having hotels in both study locations.  
	The initial strategy to achieve the targeted sample began with contacting properties which were located near the student’s home, to discuss project feasibility and recruitment of targeted respondents. Manager’s responses indicated that they required approval from their superiors to participate and further suggested contacting the human resource (HR) departments in the corporate offices.  Responses from these HR representatives indicated they could not participate for various reasons including an excessive number of similar solicitations already received, the desire to avoid accusations of favoritism to some researchers, advice from the legal department against becoming involved in a survey project, and conflict with existing internal employee surveys.  Many of these branded locations were franchisees and required individual inquires. The phone or email messages sent to franchisee operators were not returned. Similarly, a LinkedIn group discussion board posting made to US hotel operators and managers did not result in any interest to participate among the group members. Thus, the recruitment strategy needed to be adjusted to reach the targeted population.
	A US hotel manager had mentioned cooperating on a limited number of academic projects with the International Council of Hotel, Restaurant and Institutional Education (ICHRIE), a leading organization in the hospitality industry supporting hospitality education and hospitality research projects. Potentially, ICHRIE’s assistance in the survey distribution appeared to provide several advantages. Hospitality educators might be more inclined to help and may have students or graduates that would be potential subjects for the survey.  Also, hotel operators that are members of ICHRIE may be more likely to have an interest in, and take part in, a hospitality research project.  Thus, the data recruitment strategy was targeted to include contacting individual franchisees through support from the professional organization ICHRIE.  To build social capital with ICHRIE the researcher agreed to fill a vacant board member position. The ICHRIE Director of Research distributed a message from the researcher to the membership with a link to the research survey.  However, the response rate from the targeted ICHRIE membership was low (<0.1%) and no usable surveys were completed.  Clearly, a recruitment strategy adjustment to reach the target population was necessary.
	The same recruitment strategy used for contacting hotels in the US was attempted in Russia to determine whether it would succeed in a different context.  Contact information for Western branded hotels operating in European Russia was obtained from the hotels’ websites.  A recruitment e-mail and FAX from the researcher, and the native Russian dissertation committee member, was sent in both English and Russian to each hotel.  The involvement of the native Russian committee member was considered an important adaptation to ensure cultural sensitivity was observed.  
	Comments concerning data collection in Russia were received while attending an international business conference where the researcher’s proposal was met with skepticism concerning the feasibility of collecting data in Russia. Concerns that Russians may be averse to participating in a US research project or with an unknown researcher were raised again suggesting this was a hard-to-reach population. This potentially could result in limited ability to collect data in Russia.  Further, they suggested respondents might hesitate to complete the survey or be untruthful in their responses if it was presented to them by hotel management.  They may feel that management could attain their responses. This perception may thwart the snowball/chain of referral recruitment strategy.
	As was done in the US, General Managers of seventeen Russian hotels were contacted and only two expressed interest in the project and requested additional information.  Ultimately both General Managers were unable to participate in the survey; however, one offered to provide expert advice concerning the Russian hotel industry. The disappointing response from direct contact with the hotels is consistent with Baruch & Holtom (2008) who found that using organizational responses results in a lower response rate. Thus, the lack of cooperation from the Russian and US hotel managers together with the feedback that management should not be involved in the survey distribution, particularly in Russia, the recruitment strategy was once again adapted to overcome these barriers.  It was retargeted to the individual level rather than an organizational level to recruit participants.  Although managers were ultimately used to distribute the survey link, the manager was not using their organizational authority, rather he/she was simply acting as a direct conduit to the researcher by forwarding the researcher’s link to an external research website explaining the study.  The survey link on the researcher’s website stated that the survey responses were completely anonymous and de-identified. Building personal relationships with each potential respondent to ensure participation and accurate and honest responses was paramount.  Thus, the use of social media to build the required relationships was explored.
	The Russian advisor suggested that social media usage was becoming very popular with many Russian people from a broad age range for personal and professional reasons.  It also provides a way to build relationships with potential respondents in Russia.  He explained that his hotel’s parent company had created a LinkedIn group for use by managers and employees with about 16,000 members worldwide. A search on LinkedIn for this group, as well as groups for other targeted hotel chains, identified eight Western branded hotel related groups with members in either the United States and/or Russia.  For the researcher to contact members of these groups, membership to the group was required. Group membership was requested by the researcher and all eight groups accepted his request within five days. Once granted, a group message introducing the researcher and thanking them for granting membership was posted on the group’s discussion board with the goal to first establish a conversation/relationship with members.  In every group, some members responded suggesting that a relationship was forming between as least some members of the network and the researcher.  
	Building a credible network and nurturing trusting relationships from a distance with both hotel managers who would be asked to simply forward the survey link to their front-line employees and self-identified front-line employees who would complete the survey directly on the research website was important but time consuming.  This time factor was weighted against the costs of both attempting to collect data personally and the cost of not obtaining sufficient dissertation data.  Trust building is important in data collection (de Leeuw, 2005) and particularly in the Russian context. 
	Despite the fact that the student researcher could not control to whom the network connections sent the referrals, the researchers built into the survey design questions to confirm the respondents were members of the targeted population.  For example, a question concerning who employed the respondents was included as a target check.  The researchers examined responses to this question to ensure the hotel listed matched the targeted groups.  Other attributes of the target population such as job description were also verified to ensure that respondents were front line hotel employees.
	The researcher created a LinkedIn profile with the goal that individuals viewing the profile felt they learned something personal about the researcher.  The profile included the fact that the researcher was a doctoral student conducting academic research to earn his doctoral degree, and his educational and professional background.  The profile included a picture of the researcher on a trip to Russia taken several years ago to show his interest in Russia and to facilitate relationship building.  It generated favorable comments from Russian network participants.  The profile clearly indicated that the researcher was using LinkedIn for research purposes and this research profile was exclusively used to recruit network members in both subject countries.
	In addition to the individual contacts solicited in the LinkedIn groups, individual members of the targeted population were identified on LinkedIn by searching using the keyword “hotel” and specifying country as “Russian Federation”.  Over 4,200 search results were obtained, including large numbers of targeted employees. One hundred requests were sent to managers to join the researcher’s LinkedIn network with 45 acceptances.  To limit accepted requests to persons in the target population, the LinkedIn default invitation was replaced with an invitation to join the doctoral student’s “research network”. 
	Based on the positive response to this approach, the researcher continued to send personalized requests via LinkedIn to both Russian hotel employees and managers to join his research network.  Once they responded a personalized note was sent thanking them for joining. These documents can be found in Appendix B.  To further build and maintain relationships, personalized emails were sent to network contacts on special occasions. 
	Early results from Russian subjects indicated that the individual requests were far more successful than prior group mailings.  It was decided that US hotel managers and employees would be recruited using a process corresponding to the one used for the Russian network. This maintained a consistency of sample recruitment and data collection across both subject countries.  
	Invitations to participate in the survey were developed for managers and employees (see Appendix C). The management invitations included the study purpose, the anonymous and voluntary nature of the survey, both the English and Russian language survey links and a request that they forward the e-mail to their subordinates or other contacts that were members of the targeted population of front line hotel employees.  Employee invitations contained the same information, however, the employee was asked to complete the survey prior to forwarding it. 
	Data collection in the Russian LinkedIn network had the subject line “<NAME>, will you please give me your opinion?”  This approach was suggested by a Russian contact who explained that Russians welcomed the opportunity to be heard.  From Table 1 it can be seen that only eight surveys were started and five completed out of 61 invitations sent yielding 5% response rate.  
	The poor response rate was again discussed with Russian contacts and it was suggested that the request should stress a call for their professional opinion, rather than for their personal opinion.  From February 12th to the 14th, twenty-nine additional invitations to participate were sent to Russian network contacts with a slightly altered subject line asking for their “expert” opinion (see Appendix D).  As a result, response rates improved considerably (48% response rate).  At this time data collection in the US also began with a nine percent response rate.
	It was noted that participants seemed most likely to respond on the day the invitation was sent.  Culturally sensitive reminder e-mails, which avoided any perception of aggressiveness or hard deadlines, were sent to Russian invitees. The researcher was informed that Russians do not appreciate pushiness and deadlines, preferring to be asked respectfully for their participation. The reminder subject line was modified to: “A gentle reminder and a plea for help”. The reminder acknowledged the subject’s busy schedule, noted the e-mail previously sent, reassured the subject of anonymity and requested if they were managers they forward the link to hotel employees.  If they were employees, they were asked to complete the survey and to forward it to fellow hotel employees. 
	Simultaneously, US membership in the LinkedIn research network rapidly expanded and as a result 222 invitations to participate were sent to US members with 36 surveys completed (16% response rate).  Although there was some improvement in the Russian response rate, further improvement was needed.  Thus, the subject line was modified to reflect an appeal for sympathy (as the doctoral student’s deadline for meeting graduation requirements was rapidly approaching).  The subject line “<NAME> please help me graduate this April” was used (see Appendix E).   Eighty-three invitations were sent to Russian members with only 6 surveys began and 4 completed (5% response rate). 
	Russian contacts advised that Russians highly respect the pursuit of education, thus, the subject line was subsequently changed to “<NAME>, will you please help with an education project?”  Russian response rates improved dramatically.  From February 25th to the end of the data collection period on March 15th, 2014, 210 Russian invitations were sent and 88 surveys were returned completed (42% response rate).  US response rates during this period remained strong:  Two hundred four invitations were sent and 110 usable surveys were returned (54% response rate). 
	Figure 1 presents the dynamics of the collection process and indicates the number of survey requests sent to network members and the responses received (surveys completed).  Table 1 summarizes the response rates obtained with each adaptation.
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	We examined the representativeness of the sample to the targeted population as well as examined responses to demographic questions designed to assure target population membership.  A total of 111 properly targeted responses from Russian network and 152 properly targeted responses from US network were collected prior to graduation deadlines.  As presented in Table 2 below, both samples consisted mainly of full-time, front-line employees of Western-branded hotel operators.  A comparison of sample demographic characteristics with those reported previously in the literature was conducted to assess the representativeness of the targeted sample of the targeted population. As seen in Table 2, the Russian sample has considerably greater proportion of women (χ2 = 8.696, df = 1, p = .0032).  Similar results were reported by Swerdlow & Cummings (2000) who conducted a paper-based survey of Russian and US hotel employees and found 73% and 55% of females in their Russian and US samples respectively.  Additionally the author’s personal interviews and visits to hotel properties further support for this finding.  There were a significantly larger number of respondents with undergraduate and graduate degrees in the Russian sample compared with the US sample (χ2 = 6.702, df = 1, p = .0096), a result also supported by Swerdlow and Cummings’ similar findings.  The proportion of employees with a university degree was high in the US sample as well (68%) and this fact is consistent with Lin, Wong, & Ho (2013) who surveyed 587 frontline employees of leisure industries in the US and reported 68.5% respondents with professional or college degrees.  
	Table 2. Demographic characteristics of US (n = 152) and Russia (n = 111) samples
	/
	The average age of respondents was 34.2 and 29.4 years in the US and Russian samples respectively suggesting a dominance of young employees with short tenure.  About half of the Russian respondents (49%) have worked in the hospitality industry 3 years or less compared to 18% in the US sample.  Similar composition of the hotel workforce was reported by Swerdlow and Cummings (2000), Lin et al. (2013), and Sverdlin (1998).  In particular, about 27% of the US respondents in Lin et al.’s (2013) study had worked in the industry less than 2 years and 48.9% of respondents were under the age of 30.  Sverdlin (1998) studied work compensation systems and motivation in a Russian hotel.  Out of the 202 employees surveyed, about 30%  had worked three years or less in the industry, 51% were under the age of 34; and 52% had college or university degree.  The method of targeted recruitment appears to have resulted in a sample that we believe appropriately represents the targeted population.
	Findings
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	LinkedIn Caveat for Research Network Development

	The researcher’s profile on social media should reflect that he/she is an academic researcher.  Many people indicated they participated since the researcher’s profile made it clear that he was not someone from their company collecting data.  This was an equal concern in both countries. 
	If you are using LinkedIn to collect data from populations, verify that there is an adequate number of potential respondents available in the targeted population.  For example, several smaller cities in Russia had no hotel industry presence on LinkedIn.  Assess study feasibility by investigating subject availability using LinkedIn’s advanced search capability using the fields “industry & location”.  This will provide insight into the potential of using this process to gather data.  It will also guide you in identifying and refining the existence of a population for your study.
	When you are sending network invitations develop a personalized message rather than sending the default LinkedIn invitation.  Once connected personalize your response with their first name to establish a closer, less formal relationship.  No one in our sample overtly stated an objection to being addressed on a first name basis.
	Discussion board traffic is dense.  LinkedIn members generally scan the subject lines and delete messages without reading them.  If you send individual responses to network members, they receive a personalized email rather than an email announcing a “New LINKEDIN DISCUSSION POST”.  In our experience, posting the link to your survey on a group discussion board will not result in many responses and may identify respondents outside your targeted population.
	To reduce survey dropout rates, the surveys were developed with a completion bar to indicate the portion of the survey completed. Survey drop rates indicated that as participants perceived progress towards completion, they were more likely to continue and complete the survey.  However, upon reaching the last page of the survey where the demographic questions were located, dropout rates increased as shown in Table 3.  
	Table 3. Drop-out points
	/
	Perhaps respondents were sensitive to personal demographic questions.  Carefully word demographics questions to minimize potential sensitivity issues and thus increase the rate of survey completion.  Remember, these demographic variables are instrumental in ensuring your respondents are part of your targeted population and your resulting sample is representative.
	Interestingly, the doctoral student continued to receive messages from network members inquiring as to whether he has been successful in completing his dissertation. Apparently, these members were motivated by helping the student succeed and have taken an interest in his success and the possibly they had contributed to it. 
	Since the researcher cannot control external factors, try to avoid short data collection timelines.  Expect long timelines and hope you do not need them. During the data collection period, external, uncontrollable factors included issues regarding Internal Review Board approval of translated surveys, the Sochi Olympic Games in Russia, and the Crimean Peninsula Crisis in Ukraine. The official translations and back translations (Brislin, 1970; Watkins, 2010) are time consuming. In addition to translating, translations must be scrutinized by someone who understands the target population and culture so the translated measures will correctly identify the intended constructs in the targeted population.  Sometime the questions need to be altered to make them culturally appropriate to ensure the equivalency of the construct measurement.
	While time was allocated for translation, the Institutional Review Board (IRB) approval exceeded timeline expectations causing the data collection to occur during the Olympics. The IRB reviews all proposals to conduct research to be sure it is “adhering to basic ethical principles underlying the acceptable conduct of research involving human subjects” (Institutional Review Board of Nova Southeastern University, 2015).  To meet graduation deadlines data collection was necessary during the Olympics, which created an abnormally busy time for front-line hotel workers around Sochi, including some of whom had come from hotels in Moscow to provide service during this rush period. This may have contributed to lower response rates from hotel workers than anticipated. 
	LinkedIn’s original purpose was to connect people that are already acquainted or are referred by a friend.  If three LinkedIn members complain that they have received invitations from the same person they do not know, the person sending the invitations may be placed on probation.  The result of being reported is that you are limited to inviting only those for whom you have an email address.  Persons connecting to subjects through LinkedIn should be aware of this possibility, personalize their network invitations and be clear about their purpose to minimize the possibility people will be offended and report the activity.
	Conclusions
	To increase doctoral completion rates the required dissertation must be completed in a timely, efficient and cost effective manner while still maintaining appropriate rigor (Byers et al., 2014).  Students should be able to choose a topic that interests them so they remain motivated to finish, even if the topic choice requires gathering data from hard-to-reach populations.  This was the situation in this case study.  The student in this case study had a strong interest in studying a Russian business.  He has studied the Russian language for several years and made many Russian friends in his area of residence in Texas, USA.  Cost and time constraints, which are major issues for most doctoral students, represent major factors which impact dissertation completion.  
	The research literature suggests that methods of gathering data have been changing over time as the way we communicate has changed and response rates have declined. Today data collection can potentially be global with the use of these new communication capabilities and thus improve generalizability.  However, new communication capabilities such as the use of social media poses rigor issues since there are currently no widely established standards for the use of these methods.  This introduces some level of risk, particularly for publishing in high-level journals, which are required by some schools.  Thus, careful planning of the study and attention to study design are very important to minimizing this risk.  
	The declining response rates currently being observed using traditional methods of surveying the population also introduce risk by challenging the validity and reliability of the study. Traditional survey methods also require careful design and documentation to demonstrate the representativeness of the targeted population.  This often requires additional costs and time.  Among the advantages of the newer methods of communication are that they may be able to improve response rates by reaching the targeted population more effectively, providing respondents with greater privacy for sensitive questions, providing easier access to the survey, lowering data collection costs and reaching traditionally hard-to-reach populations.  However there may be disadvantages to the newer methods such as difficulty in obtaining and documenting the target population, difficulty in following-up with non-respondents due to confidentiality, and providing less control over who responds when a snowball technique is used.  
	This case study documents the process used to survey a hard-to-reach population, at a reasonable cost and in a reasonable length of time for this particular doctoral student.  In this case the cost associated with data collection was reduced since no targeted contact lists were purchased; no specific monetary contact costs were incurred and the only cost was to post the survey on Survey Monkey for a period of time. However, it was very consumptive of non-monetary direct costs related to the researcher’s personal time.  At least five hours each day were devoted to building and maintaining the network.  Developing the network by issuing invitations to join via LinkedIn and building relationships prior to inviting the subjects to participate in the study required a significant time and effort commitment.  Since the researcher was unemployed, it was an appropriate personal tradeoff for the doctoral student’s situation at the time.  Thus, it is important to note that this method is not without costs and commitments, which must be identified and weighed relative to the student’s personal and professional situation.
	Since this data collection process represents a tradeoff, planning and diligence are necessary. The earlier in the doctoral program the networking process begins, the better the position of the student at dissertation time.  It can be argued that conducting research by examining discussion boards, particularly professional ones, to identify possible research needs/topics and networking should be a part of the doctoral student’s academic knowledge and professional development.  In this case, LinkedIn was the appropriate social media tool for this international business student.  Given the diversity of people on the LinkedIn network, there are individuals and groups in many fields of research.
	This case study presents a targeted snowball approach through social media to target hard-to-reach populations at a reasonable cost and in a reasonable time frame.  While this methodology may not be appropriate in all situations or for all students, it provides an example of the approach taken by this student when faced with numerous obstacles.  The traditional approaches of surveying a company or a professional organization or contacting a random sample did not reach the targeted population in sufficient numbers.  This case study shares a method to minimize out-of-pocket cost and time constraints and allow the student to complete his dissertation while maintaining appropriate rigor.
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	Abstract
	Drawing on developmental networks theory, this qualitative research study explores the professional preparation and career decision-making processes of doctoral students in the sciences. The study is based on 95 semi-structured interviews with informants at three research universities in the United States.  Though many students were interested in non-academic career tracks, they were largely unaware of the breadth of their choices or how to best prepare for these careers. Unable to cultivate networks in non-academic careers, many students turned to peers to fill the career development gap. Due to their lack of knowledge about career options, among other factors, students often delayed selecting and preparing for careers until the end of their graduate studies.  Implications for doctoral education practice are discussed.
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	The global scientific workforce is undergoing dramatic changes, yet the traditional model of doctoral education in the sciences remains stubbornly entrenched. To be sure, the apprenticeship model is successful in preparing students to be independent scientific researchers, yet researchers, policymakers, and educators have voiced concerns for years about doctoral students’ lack of professional preparation (American Association of Universities (AAU), 1998; Golde & Dore, 2001; Nerad, Rudd, Morrison, & Homer, 2006; Nyquist, 2002; Taylor, 2006; Wendler et al., 2012).  Scholars have highlighted the mismatch between doctoral students’ training and workforce realities (Golde & Dore, 2001), citing the lack of preparation for 21st-century jobs in areas such as communication, teamwork, teaching, and leadership skills. Moreover, economic pressures, demographic trends, and the need for workers in emerging fields have influenced the nature, characteristics, and composition of the scientific workforce (National Science Board (NSB), 2012). Although the long-standing apprenticeship model of doctoral education emphasizes preparation for the professoriate, in fact, more scientists are now employed by business than by universities or government (Suresh, 2011).
	Shaped, in part, by these changes in the economy and workforce, long-term job growth in the sciences is not monolithic, but varies by nation and by field.  A few sectors, such as biochemistry and biotechnology in the US and renewable energy and information technologies in the EU, are projected to experience faster than average growth in the coming decade (Bureau of Labor Statistics (BLS), 2012; European Commission, 2012). In contrast, other scientific sectors are expected to experience average, or even below-average growth. Jobs for chemists and materials scientists—the subjects of this study—are projected to experience slow growth in the coming decade in both the US and Australia (Australian Government, 2012; BLS, 2012). One common thread does transcend national borders; in many countries, the number of recent scientific doctorates in some fields may exceed the supply of available and appropriate jobs, at least by traditional definitions (American Chemical Society (ACS), 2012; Cyranoski, Gilbert &Ledford, 2011; Neumann & Tan, 2011). 
	Although an increasing number of scientific doctorates are employed outside of the professoriate, the nature of scientific work within academe is changing, too. The recent economic downtown is expected to have a long-lasting impact on higher education in the US with reduced institutional funding, diminished faculty salaries, and increased numbers of non-tenure-track faculty positions (American Association of University Professors (AAUP), 2011). Internationally, there has been a decline in the number of academic positions available for doctoral recipients (AAUP, 2011; Neuman & Tan, 2011), and recent scientific doctorates in the US are increasingly turning to temporary postdoctoral research positions for their first employment (BLS, 2012). The impact of these changes on the practice of science in academe is not yet clear; but the outcomes for individual lives and careers seem detrimental as these positions offer lower pay and fewer benefits than permanent academic positions. 
	Commensurate with the realities of the scientific labor market, most doctoral students in scientific fields do not aspire to or pursue academic careers (Fox &Stephan, 2001; Nerad et al., 2006; NSB, 2012; Sauermann & Roach, 2012), yet “alternative” career paths, such as those in education or public outreach are often discouraged by science faculty (Connolly, 2011; Janke & Colbeck, 2008; Laursen, Thiry, & Liston, 2012; Thiry, Laursen, & Liston, 2007). Experiences that supplement doctoral research and coursework, such as professional development trainings, workshops, or internships, are beneficial in developing students’ skills and clarifying their career paths (Bouwma-Gearhart, Millar, Barger, & Connolly, 2007; Laursen et al., 2012;) and are recommended in calls for doctoral reform (AAU, 1998; Golde & Dore, 2001; Nerad et al., 2006; Nyquist, 2002; Taylor, 2006)—yet these opportunities are not widely available. Recent research has affirmed the need for more explicit professional preparation in doctoral education (Austin, 2002; Austin & McDaniels, 2006; Golde, 2008; Golde & Dore, 2001; Kuck, Marzabadi, Buckner, & Nolan, 2007). 
	Thus, the scientific workforce is rapidly changing and career prospects for doctoral scientists are muddled:  projections vary by field, occupational sector, and country. Doctoral recipients in some fields, such as the field of chemistry investigated in this study, or sectors, such as higher education, may struggle to find suitable jobs in the face of declining job prospects.  For these reasons, doctoral students’ awareness of non-academic careers and preparation for the 21st century global workforce is a pressing concern. Students and doctoral advisors can no longer assume that an appropriate and desirable job will appear at the end of doctoral studies. 
	It is clear that both pragmatic realities and research on career development speak to the need for more informed career preparation for doctoral students in the sciences. Yet we still know little about how doctoral students learn about and prepare for future careers. Doctoral students’ non-academic career pathways have also been relatively uninvestigated (Baker & Pifer, 2014; Wendler et al., 2012). Some studies have focused on students’ beliefs about academic careers (Austin, 2002; Bieber & Worley, 2006), while others have investigated students’ professional socialization within disciplinary and departmental contexts (Gardner, 2007). Instead, this study explores doctoral students’ knowledge about careers, including non-academic careers, the sources of this knowledge, and their influence on students’ career development. 
	The nature of academic disciplines and scientific professions is shifting and doctoral students must seek a wide range of experiences to help them learn about and prepare for careers (Antony, 2002). We turn to developmental networks theory (see Higgins & Kram, 2001; Sweitzer, 2009) to explore the sources of doctoral students’ learning about careers, particularly the role that social networks play in their knowledge about career options and their professional preparation. Higgins and Kram (2001) originated the concept of a developmental network, defining it as the “people a protégé names as taking an active interest in and action to advance the protégé’s career by providing developmental assistance” (p. 268). Developmental networks theorists have often focused on specific social interactions and relationships, especially the range (i.e., the variety of sources and contexts within networks) and the density of networks (i.e., how well the connections, or “developers,” know one another) (Dobrow & Higgins, 2005; Higgins & Kram, 2001). Recent research has examined the role of “distant, unmet, or imaginary figures” in students’ developmental networks (Dobrow, Chandler, Murphy, & Kram, 2012), thus broadening the concept to include short-term connections, virtual relationships, media images, and other social phenomena that may influence students’ professional development. In this study, we focus on the range of students’ networks, especially the variety of sources within their networks, rather than the density of students’ networks. 
	Career preparation involves more than simply the acquisition of technical knowledge and disciplinary expertise. Though these elements are important aspects of the learning process, learning also involves identification with a discipline, profession, or community; in short, “becoming” a certain type of person (Lave & Wenger, 1991; Stevens, O’Connor, Garrison, Jocuns, & Amos, 2008). While developmental networks theory provides insight into the “developers” that influence students’ career trajectories, it has focused less on the identities that are fostered through these networks, the cultural and social contexts within which these networks operate, or the role of individual agency in shaping professional learning and career paths. Recently, developmental networks theorists have begun to incorporate concepts from sociocultural theories of learning, such as agency, identity, and culture into their research (Baker & Lattuca, 2010; Baker & Pifer, 2014; Hopwood, 2010; McAlpine & Lucas, 2011). The integration of developmental networks and sociocultural theories expands the theory to include the processes by which students become members of a professional community.  In this study, we explore the specific developers and developmental opportunities that shape students’ career trajectories, yet we also consider the role that student agency plays in students’ career preparation and the cultural and social phenomena that may facilitate or constrain students’ professional development. 
	These sociocultural constructs highlight the importance of possible selves in students’ developmental trajectories. Possible selves are defined as professional identities that one may try out by observing role models, experimenting with provisional selves, and then evaluating the results (Ibarra, 1999). Professional identity development, including students’ career decision-making processes, hinges on students’ ability to experiment with possible selves and subsequently select or discard the possible selves that have been considered (Hopwood, 2010). Through this process of experimentation with a variety of possible selves, doctoral students shape their identities as professionals within their discipline. This aspect of identity development is crucial to students’ trajectories as they must “begin to enact and assume the professional identity of their intended career in order to be deemed credible” (Baker & Pifer, 2014, p. 140).  
	Developmental networks theory in doctoral education has most often been applied in terms of academic career preparation (Sweitzer, 2009), although the theory holds promise as a lens to examine the influence of the range of networks in students’ preparation for non-academic careers. Doctoral education researchers have not yet fully explored how students construct (or not) developmental networks outside of the doctoral advisor-student relationship to learn about or prepare for careers. For these two reasons, developmental networks theory is a valuable lens to investigate doctoral students’ career learning and preparation, particularly for non-academic careers. 
	Overall, this broad research study explored science doctoral students’ professional learning and preparation and their career decision-making processes. We examined these fundamental issues through the perspectives of early and late-stage doctoral students, faculty research advisors, and others with knowledge of doctoral students’ educational experiences. 
	The following research question is the focus of this paper: 
	What role do students’ developmental networks play in their knowledge and beliefs about career options? 
	We explore this question through the perspectives of early-stage and late-stage doctoral students in the sciences. 
	The discipline of chemistry was chosen as a site to study students’ professional learning because many of the general concerns in doctoral education have been well documented in chemistry (ACS, 2012; Caserio et al., 2004; Council for Chemical Research, 2011; Kwiram, 2006). Chemistry, while a foundational scientific discipline, has become increasingly interdisciplinary, with the bulk of job growth in emerging fields such as biotechnology (ACS, 2010). Additionally, two thirds of chemists work outside academe, primarily in industry, government, or entrepreneurial ventures (ACS, 2010), and chemists are less interested in academic careers than scientists in other disciplines (Sauermann & Roach, 2012). In fact, chemistry doctoral students’ interest in the professoriate has been shown to decline during the course of their graduate studies (ACS, 2014). Because of the breadth of career paths available to doctoral chemists and the increasingly interdisciplinary nature of chemical research, chemistry was an ideal discipline in which to study doctoral students’ career preparation and selection processes.   
	This study consisted of two phases, an initial mapping study followed by in-depth case studies of three departments. In the mapping study, we investigated the top 60 US chemistry departments to determine which departments and institutions had engaged in doctoral education reforms consistent with prior research and recommendations. In the mapping phase, we sought to explore and define the extent of such reform by determining which departments had engaged in any type of reform and what types of activities they may have undertaken. Mapping was an iterative process, an inductive qualitative research method used to gather data about a subject in context.  We collected and analyzed departmental data in tandem. Early data provided us with an increasingly precise understanding of the nature of reform in departments and allowed us to refine later investigation.  
	We believed that reform-oriented departments were more likely to engage in innovative educational practices that may better prepare students for a range of careers and, thus, would make better sites for in-depth case studies. To understand how U.S. chemistry graduate departments engaged with reform, we first conducted a thorough literature review, reviewed department websites, and sought advice from over a dozen chemists and nationally recognized experts on graduate education reform.  While there is no standard definition of doctoral reform, we turned to reform-oriented recommendations in the doctoral education literature to operationalize doctoral reform. Thus, we assessed departmental or institutional opportunities for teaching preparation, formal mentoring programs or training for mentors, industry seminars and internships, graduate student support groups, and doctoral student training in communications, leadership, or management skills.  We then conducted interviews with department chairs, graduate program directors, and experienced faculty members of fourteen departments that appeared to have engaged in curricular, pedagogical, or programmatic reforms. This first research phase explored departments’ challenges and concerns in doctoral education (Loshbaugh, Laursen, & Thiry, 2011). 
	In this way, the mapping study stood alone as a descriptive study of doctoral reform in highly ranked US chemistry departments (Loshbaugh et al., 2011), yet we also used the findings to inform our selection of case study sites. From the mapping study, we chose three departments for deeper study. This number allowed us to examine similarities and differences across reform-oriented departments, yet also allowed us to fully investigate the distinctive context of each site.  Although qualitative research is inherently exploratory and descriptive and not usually designed to be generalizable, the inclusion of only three institutional sites does hamper the wider applicability of our findings. 
	Departments were chosen based on a number of factors, including student diversity, high levels of interdisciplinary research, positive departmental climate, and prior participation in doctoral reform initiatives. We measured student diversity by analyzing public data on doctoral degrees awarded in chemistry by individual departments from the Integrated Postsecondary Educational Data System (IPEDS) of the U.S. Department of Education (National Center for Educational Statistics, 2011).  We conducted analyses to identify departments with above average proportions of women and students from U.S. minority groups that are underrepresented in the sciences (e.g., African Americans, Hispanics, and Native Americans), seeking departments with higher levels of diversity or those on an upward trajectory in the graduation rates of women and underrepresented minority students. We assessed levels of interdisciplinary research by analyzing department websites to identify faculty with interdisciplinary research projects or dual departmental appointments, and to ascertain whether interdisciplinarity was featured in the department’s self-presentation. We determined that a department had high levels of interdisciplinary research if multiple faculty members had dual appointments, multiple interdisciplinary research grants were housed within the department, and the departmental website emphasized interdisciplinarity. Finally, we assessed departmental climate according to mapping study interviewees’ perceptions of the climate in their departments, seeking departments with consensus among interviewees that the climate was positive for faculty, staff, and students.  Study sites were all relatively selective graduate chemistry programs at research-extensive universities. Two of the sites were public universities and one was private. The sites were located in the Midwest, Southern, and Eastern US. 
	During campus site visits, researchers conducted open-ended, semi-structured interviews with participants. Semi-structured interviews offer systematic and consistent qualitative data collection by combining the flexibility of unstructured interviews with the directedness of surveys or structured interviews (Schensul, Schensul & LeCompte, 1999). The interview protocol contained a core set of open-ended questions that were based on literature reviews and our research questions. However, topics could be addressed in the order in which they came up during the interview and emerging themes were expanded and explored through probes or follow-up questions (Schensul,  Schensul & LeCompte, 1999). In this way, semi-structured interviews allowed for much deeper exploration of key constructs than structured interviews or surveys, while maintaining the consistency necessary to compare themes across the entire data set. Interview protocols addressed participants’ prior career paths, future goals, and key career decision-making points; advisory relationships; professional development opportunities available in the department, on campus, and elsewhere; and the sources of students’ learning—both inside and outside the department—about careers and being a professional in the scientific community. 
	Despite the advantages of interviews for capturing rich and detailed information, interviews also have drawbacks, especially when they are the sole means of data collection. Interviews elicit participants’ self-reports and may not be as effective as frequent observation to investigate interactions, social and cultural processes, or everyday behaviors. To account for these shortcomings, multiple interviewers conducted and analyzed interviews because analyst triangulation is one of the primary ways to improve the robustness of qualitative research and reduce any potential bias from a single analyst (Denzin, 1978). Additionally, many students, faculty, and staff were interviewed in each department to explore issues of interest from a variety of perspectives. In this way, participants’ self-reports were triangulated with the reports of other individuals (i.e., triangulation of sources) and a more comprehensive portrait could be drawn of doctoral education at each site and across sites (Denzin, 1978).
	In the summer and fall of 2009, teams of two researchers conducted week-long site visits to each department. Prior to the site visits, departmental graduate education staff provided detailed lists containing doctoral students’ names, e-mail addresses, entry year, sub-discipline, advisor, gender, and race/ethnicity. Stratified samples of students were drawn from these departmental records to achieve a representative sample of sub-disciplines, doctoral stage, gender, and race/ethnicity. Students were divided into early-stage and late-stage categories. Early-stage doctoral study—or phase II of doctoral study as defined by Gardner (2010a)—spans the time from entry to the Ph.D. program to achieving candidacy status, is a time when students choose a doctoral supervisor, gain research experience, and become academically and socially integrated into the department. Late-stage doctoral study—or phase III as defined by Gardner—involves deeper immersion in research, changing relationships with peers and faculty, and greater focus on life after graduate school. 
	We over-sampled late-stage students (phase III) because they were more likely to be considering career options and developing a professional identity (Gardner, 2010a). Additionally, women and underrepresented minority students were over-sampled to ensure that their perspectives would be included in the study. Departmental chairs, graduate staff, and key university administrators were also invited to participate. The response rate by institution ranged from 50-70%. All interviews were conducted individually, with the exception of five focus groups held with early-stage (phase II) doctoral students. The digitally recorded interviews were 45-75 minutes long and each was transcribed verbatim and submitted to NVivo 9 qualitative software for analysis. 
	To analyze the interview data, we used domain analysis techniques developed by Spradley (1980). Three researchers reviewed transcripts, met regularly to discuss themes in the data, and developed the codebook in an iterative process. In this iterative process, codes were first generated inductively based on emerging themes and patterns based on our participants’ reports, called “folk” domains by Spradley (1980). However, we also generated domains that were deductive in nature, or “analytic” according to Spradley (1980). In other words, analytic categories are domains that reflect theories, hypotheses, or constructs of interest to the researchers. For instance, we were interested in developmental networks and their influence on students’ career paths, and thus created domain categories related to students’ networks. The codes generated within these domains were largely inductive, based on students’ reports about their developmental networks and sources of career learning. Additionally, we shifted from a primarily inductive approach to a more deductive approach as analysis progressed. As codes and domains emerged, we tested the categorical scheme against the existing data and generated hypotheses that we checked across the entire data set (Merriam, 2009). Some of the domains identified in our analysis were career decision points, professional development needs, sources of career learning, career planning and activities, and faculty advising behaviors and values. We examined patterns by gender, race or ethnicity, doctoral stage, and institution. Ongoing discussions among the researchers helped to refine category definitions and to assure construct validity. Comparison of researchers’ interview coding enhanced inter-rater reliability.  
	The analytic domains discussed in this paper include developmental networks, possible selves, and agency.  Using domain analysis procedures, we operationalized the concept of developmental networks by coding transcripts for students’ references to role models, family of origin, and personal or professional relationships and activities that influenced students’ career knowledge, beliefs, or choices. The concept of possible selves was operationalized in terms of students’ knowledge (or naiveté) about career options, their beliefs about possible careers, and the career preparation behaviors that allowed them to try out certain professional roles (e.g., internships, trainings, jobs, etc.). We operationalized agency in terms of the extent of students’ activity or passivity in planning and preparing for careers. The collective codes comprising these domains were examined and discussed to explore the linkages between concepts.
	The data set for this study consisted of 95 interviews with 104 participants. Interviews were conducted with 32 late-stage students and 25 early-stage students. The demographic characteristics of student participants are summarized in Table 1. The racial/ethnic distribution of the student sample was representative of the distribution of students within the participating departments. This paper draws on interview data from early-stage and late-stage doctoral students. Interviews with 47 departmental faculty, staff, and administrators are not discussed in detail in this report but are mentioned when they offer context for, confirmation or triangulation of findings.
	Table 1. Gender and racial/ethnic distribution of doctoral student sample, by graduate career stage (n=57)
	Race/Ethnicity
	Gender 
	Hispanic
	African-American
	Asian-American
	Caucasian
	Men
	Women(#, percentage)
	0
	4
	2
	19
	8
	17
	Early-stage students  
	(7%)
	(8%)
	(76%)
	(32%)
	(68%)
	(n=25)
	2
	5
	0
	25
	14
	18
	Late-stage students
	(6%)
	(16%)
	(78%)
	(44%)
	(56%)
	(n=32) 
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	The Range of Students’ Developmental Networks
	The Role of Agency in Students’ Career Planning

	In this section, we describe doctoral students’ awareness of career options and the sources of their learning about career paths. We discuss the influence of their developmental networks, particularly the range of their networks, on their career knowledge and beliefs, including their ability to envision themselves in potential careers. We then discuss the role of individual agency in students’ career planning and decision-making processes. 
	A fundamental aspect of preparing for and selecting a career is the ability to envision oneself in that future career. Chemistry doctoral students, in particular, must learn about non-academic career paths because two thirds of Ph.D. chemists work outside academe (ACS, 2010). Thus, one might expect that many chemistry doctoral students would display an awareness of the array of non-academic careers available to them and might be actively weighing the advantages or drawbacks of these potential career paths. Figure 1 displays the frequency with which individual student interviewees mentioned various career options, in response to an interview inquiry about the career paths available to Ph.D. chemists.
	Figure 1. Doctoral students’ awareness of career paths (percentage of individual interviewees, n=44)
	Our interviews with students demonstrated that while many knew of basic career options for chemists, such as professor or industry researcher, most had little knowledge of specific career paths beyond those two fundamental options. Awareness of academe and industry was nearly universal: 100% of students mentioned academe as a possible path, and 92% of students noted industrial career paths. However, knowledge of potential careers fell sharply from there. Only 50% of students mentioned US government research labs and 26% mentioned patent law. Fewer than 20% noted careers in policy or consulting, or other “alternative” career options, such as technical writing. In the most worrisome cases, a few interviewees lacked awareness of careers that were appropriate for their educational level. In fact, about 10% of late-stage students expressed interest in careers which did not require a graduate degree, most frequently forensic science careers that often require only an undergraduate degree, as noted in the following statement from a late-stage student. 
	There’s always been some fields of chemistry that have interested me but I don’t know if it would really take a PhD to do them. Like food chemistry, I’ve always found to be intriguing, and forensic science.  But the more and more people you talk to about it, they’re like, ‘You can pretty much do that with a bachelor’s level degree.  You don’t need a doctorate to do forensic science.’
	Students showed limited understanding of professional work responsibilities and lifestyles, even for careers that they knew were possibilities for doctoral chemists. Industry is the most common career path for chemists (ACS, 2010) and was a widely recognized path in our study, but not well understood by students. Students reported that they had little conception of what their future work life might be like in industry or how to best prepare for such a career during graduate school. They also did not know about industry career tracks—such as choices of management versus research positions—or differences among company types or sizes. Additionally, only 5% of students reported that they had actually tried out industry research through an internship experience. In a focus group interview, an early-stage student described the lack of opportunity to learn about the nature of work in industry careers. 
	I actually kind of want to go towards industry. I’m not sure if I’d want it to be a pure research experience, but I’m not sure about what other opportunities are available.  I definitely want an opportunity at some point to see what industry is all about. Because you just hear industry all the time, and I don’t really know what that entails. 
	A contributor to this lack of career information and awareness was students’ limited access to role models. Students had role models in academe, but lacked professional models in other careers. The following comment is representative of many students, both early- and late-stage, contrasting their abundant access to role models within academe to their limited access to industry role models. 
	Of course there’s academia, you see it, because that’s what everybody you’re learning from has done. Beyond that, I’ve picked up a little bit on industry. No one’s ever really said what industry is. Even today I still haven’t had anybody sit down and say what “industry” for a chemist is. They just say, ‘It’s industry, it’s that other thing that chemists do besides going into academia.’ 
	A sizable minority, nearly 40% of late-stage students, expressed interest in learning more about or pursuing the so-called “alternative” career paths for scientists, those outside industry research or the professoriate.  Many of these students had decided that they did not want to focus on research in their careers, but they were uncertain as to how they might use their degrees. For example, a late-stage student described her professional path:  she had decided she did not want to be a bench chemist and she was interested in communicating science to lay people, yet she lacked specific information about the potential careers in which she could use that skill. Consequently, she attempted to explore a variety of career paths without real knowledge of what those paths entailed and whether they would be a good fit for her skills and interests. She described this chaotic process of exploring potential careers during the job search process. 
	I’m still kind of trying to figure out [what to do after graduate school]. I’ve come to realize that I probably don’t want to be a bench chemist if I can avoid that, so I’ve been looking at alternatives. I interviewed with a consulting firm last year. I’m currently trying to apply for potential government positions. I’ve looked at law firms—I’m kind of open. But I realize I want to be the go-to scientist for someone who’s not a scientist. 
	Students generally learned about the professoriate by drawing on their faculty networks and observing their doctoral research advisor.  But students with other career interests had difficulty exploring career paths where they had no social connections. An early-stage student remarked: 
	I think everyone kind of sees it, we know what it looks like to be an R1 professor [i.e., in a research-extensive university]. Those of us who went to small liberal arts colleges know kind of what it looks like to do that. But not very many of us know what’s it like in industry. Or in a national lab. Or, working in the policy side of things, or it’s hard to see how to do that. How to—‘Okay, I have a Ph.D., I don’t want to do this anymore—how do I get from here to there?’ 
	Unlike their peers, a few students (n=6) with “alternative” professional interests had a more advanced understanding of their future career paths, primarily because they were able to cultivate developmental networks in these careers. As an example, four late-stage students conveyed interest in non-tenure-track faculty positions that they had discovered through their research or teaching work in graduate school. One student recounted how she had consulted with a lab manager who was an expert in crystallography for her dissertation research. Subsequently, she became interested in this type of position as a future career. Through her interactions with the crystallographer, she learned about the work responsibilities and lifestyle of a lab manager. 
	Short-term connections could also be influential for students interested in alternative careers, at least in terms of exposing students to career possibilities. A late-stage student described the process of learning serendipitously about policy careers from a science policy expert who gave a talk in her department. 
	So [the speaker] was here giving a talk, and he works in D.C. as a science advisor.  I was like, ‘Science policy?  Who even knew?  That’s really interesting.’  So I’ve started paying attention more now to the options that are available I think, ‘cause that time is nearing.
	However, these short-term connections did not always offer students the depth of understanding about the nature of practice in alternative careers provided by long-term relationships with professional role models.  
	To address their gaps in career knowledge, students drew on many sources of information, with varying degrees of success. In interviews, we asked students where they had learned about doctoral career paths in their field. Figure 2 details the percentage of individual student responses naming specific sources of career information. 
	Students’ most common source of career information was peers. Our data suggest that students primarily learned about future professional roles from observing their peers in the job search process—peers who probably gained their own career information in the same way. A student described the “word of mouth” process of learning about careers through peer networks, noting that it was not a helpful process for learning about industry and non-academic careers. 
	Industry. That would probably be the career that I’ve had the least exposure to. While I’ve heard of a few people that have gone into industry and do different things, I haven’t really sat down and talked with them about what they’re doing, mostly just because they are several years older than me and kind of work in their jobs out there.  It’s more of just by word of mouth, I hear, ‘Oh, so and so is working at this company now and they just got promoted to group manager.’
	Figure 2. Sources of career information for Ph.D. students (percentage of individual interviewees, n=44)
	In addition to their peers, students drew on other sources of career information.  Nearly half of students mentioned that they learned about careers from opportunities provided by their departments, such as seminar speakers or recruiting talks by industry representatives. For instance, a late-stage student commented on how he had learned about career possibilities from speakers in a departmental workshop series. 
	The department’s career enhancement series, they show you the options. They bring in industry people who talk about industry. They’ll bring in outside academic people to talk about academics. They’ll bring in someone from a government lab to talk about government positions. So, that really helped clarify the pros and cons of each position from people on the inside. 
	Although each campus had a career development office, few students reported that they had used this campus resource. Ironically, a student on one campus reported that she had never used the campus career office because she hadn’t known any other students to use it. 
	To some extent, programming that supplemented students’ research and coursework helped to partially fill the gaps in students’ limited knowledge of careers. Two campuses in our study had active and long-standing Preparing Future Faculty (PFF) programs (Gaff, 1994) and all three departments held career seminars and occasional skill-building workshops. Additionally, some students received mentoring or training at conferences. Still, departmental, professional society, and institutional career resources were often targeted toward careers in academe, or to a lesser extent, industry.  These offerings were also underutilized by students, as only one quarter of students reported they had participated in such professional development opportunities. Nevertheless, professional development opportunities were beneficial for students interested in the professoriate, developing students’ pedagogical skills and knowledge, and introducing them to career opportunities they were unaware of or had not considered, such as community college teaching. 
	Nearly a quarter of students mentioned that they drew on familial networks for information about working in scientific fields. But students with no familial role models were more likely to be ill-informed about professional roles in the sciences. Gender did not play a role in access to familial role models. However, underrepresented minority students and those who had been the first in their family to go to college reported less awareness of career options. In part, these differences stemmed from variability in students’ access to familial networks that are connected to science. For instance, nine out of 34 (26%) Caucasian interviewees reported that their parents in scientific or academic careers were a source of learning about doctoral careers, while only one out of nine underrepresented minority late-stage students (11%) discussed familial role models in science. Students without familial networks had less information about science careers, as suggested by the following comment. 
	I have no idea [about career options].  (LAUGHS)  I have no clue.  Which is scary.  Because I don’t really know anyone… that has a PhD in chemistry, other than the people around here. I don’t know anyone in like “the real world” with a chemistry PhD, or like any of my parent’s peers that I could talk to about it. So, I have no idea what to expect.
	Doctoral advisors are often thought to be students’ most important source of career information, yet in this study, they were the fourth most frequent source of career information for students, with high variability in the quality and utility of this advice. Less than one third of students reported that they learned about careers from their current advisor. Students often did not seek information from their advisors because they perceived them to be unhelpful for their career development. Indeed, nearly one third of students commented that their advisors were unsupportive of any professional activities that took them away from research. These students often felt uncomfortable discussing such opportunities with their advisors and did not feel that they were “allowed” to participate in them. For example, one student had identified a summer industry internship opportunity in Europe that fit her professional interests and goals, yet her doctoral advisor required her to stay in his lab over the summer. Other students described trepidation in telling their advisors about their desire to participate in professional development opportunities for fear that their advisor would not consent to their participation. 
	Those in our study who did receive career information from their advisors found them to be helpful, supportive, and influential to their career preparation. In the following comment, an early-stage student described her advisors’ interest in her career goal of government research, contrasting him with other, less-supportive advisors in her department. 
	When I started working with him, one of his first questions, was, ‘Well, what are you interested in doing in the future?’  Because he’s definitely interested in preparing us for wherever we wanna go, and he knows where I wanna go, and he’s very supportive of that. And we just talked about it again about a month ago, because he was trying to set up the whole internship thing for me. He’s good at introducing us to people that he thinks will help us along the way. He’s very supportive of going to conferences, which is nice. Because, again, some advisors won’t do that because they think it’s a waste, because you’re gone for a week from the lab.
	Although some interviewees learned about career choices from their doctoral advisors, many in this group of students still did not observe their advisors in all of their multi-faceted roles as faculty member and scientist. Similar to Austin’s (2002) findings, students reported that many aspects of the professoriate were unclear to them, including grant writing, committee and service work, and other governance or entrepreneurial functions of the faculty role, as described in the following comment. 
	I see a little bit of [the life of a professor] although I kinda see [my advisor] as an in-between kinda guy, ‘cause he does have businesses that he runs, and he also has the lab at the university, and so he’s a little bit everywhere. And so, of course, I don’t really observe him, and it might be a good idea, to try to observe him in his role as the administrator of his business versus his role in our group meetings when he’s working with his grad students. Maybe that’s a good idea, but, I really don’t know exactly how it works for a PhD at that level, between academia and industry.
	In conclusion, students reported that peers were their most frequent source of career information, especially observing peers during the job search process. Against common wisdom of many in academe, students relied on their advisors for career information to a much lesser extent than on peers. 
	Late-stage students often had one of two polarized reactions to their lack of knowledge about career options, either anxiety or apathy. For instance, a student who was very active in scientific presentation and professional networking to advance her scientific research expressed concern about her lack of career awareness. Her comment was typical of statements from students who had successfully navigated graduate school and achieved its major milestones, yet who were clearly anxious about their lack of understanding of career paths for doctorates. 
	It’s all sort of a black hole. Which as I get closer and closer to writing my thesis and graduating, I feel like the black hole is gonna swallow me.
	Anxious students were more likely to engage in career exploration activities than apathetic students, yet they often did so in an incoherent or haphazard way as demonstrated by the earlier description of the student who had pursued a variety of non-academic career options without a coherent plan or real knowledge about those careers. 
	On the other hand, most students were more apathetic about their lack of knowledge about careers, and thus delayed career preparation and selection until near or after graduation. Many of these students planned to pursue temporary postdoctoral research opportunities without a rationale for how these positions may advance their career or fit into a career trajectory. The following comment from a student within a year of graduation is representative of the perspective of these students who felt no urgency to prepare for careers until the end of graduate school. 
	I don’t know tons, but I know there’s plenty of options in academia, industry, government work. I dunno.  There’s kind of a lot out there.  I haven’t gotten to the point yet where I’m actively trying to search for jobs, so I’m not quite sure if I know as much as I should.
	While some students—mainly those students who had already selected a career—actively and strategically cultivated a wide range of developmental networks and sought information about future careers, nearly two thirds of students reported no systematic strategy for learning about or preparing for careers. Many of the former group were interested in the professoriate or had stumbled upon a desirable “alternative” career in which they were able to cultivate developmental networks and had clearly charted a course toward achieving their goals. On the other hand, many of the latter group of non-systematic students did not rely on personal, developmental networks at all in their career selection process and looked to the internet or departmental emails for information. However, these distant and fleeting connections did not allow students to learn about more nuanced details of these career paths, as noted in the following comment from a late-stage student. 
	I [learned about careers] mostly from just looking at the internet and getting information that way. And not from necessarily talking to other people. Like if you go to Science or ACS [the American Chemical Society], their websites have career sections. There’s a lot of information there [about academic careers]. There’s some information about different career paths if you want to be in industry. I haven’t seen anything really specific about that or a large amount of information. 
	Thus, the majority of students did not have a clear and coherent strategy for learning about career choices and were not lucky enough to stumble on the right option. Consequently, most students put off the career preparation process until the end of graduate school and then made frantic efforts to prepare themselves for a career as they approached graduation. A faculty member observed: 
	Do I think students could be better informed? Absolutely.  Do I think it’s partly their fault? Absolutely… The analogy is everybody’s cramming for exams. How do you get people to not cram for exams, and put a little time in for reflection so that they can ask the next question before the exam comes?
	In conclusion, students’ professional preparation was often hampered by a lack of knowledge about career possibilities. In particular, students lacked knowledge and access to role models for the array of non-academic careers available to doctoral scientists. 
	Discussion and Implications
	Calls for reform in doctoral education over the past few decades have focused on students’ lack of preparation for careers (Golde & Dore, 2001; Nerad et al., 2006; Nyquist, 2002; Taylor, 2006; Wendler et al., 2012), often citing a dearth of training opportunities in teaching, communication, and other essential skills. In this study, departments, institutions, and professional organizations provided some supplemental opportunities for doctoral students to learn about careers and develop non-scientific skills. But our study has uncovered other factors underlying students’ general lack of preparedness for life and work after graduate school. Career and skill-building workshops, seminars and other professional development opportunities are only meaningful to students if they have a broad knowledge of the types of careers available to doctorates and an understanding of the skills, attitudes, and behaviors required in those careers. When students lacked this foundational understanding of potential career options, they either did not pursue available opportunities, or they overloaded themselves with a haphazard assortment of trainings and activities that often left them no further along the career decision-making path than when they started. Therefore, doctoral students’ career development must begin with a firm knowledge and understanding of the variety of careers suitable for doctorates in their field. 
	This study also challenges the taken-for-granted notion that doctoral advisors are, and should be, students’ most important source of career development. These types of taken-for-granted practices are structured into doctoral education without evidence of their outcomes or effectiveness (McAlpine & Amundson, 2012). For one, advisors are often unaware of the importance of peers and informal socialization in doctoral students’ professional development (Gardner, 2010b). Indeed, our data affirm that students drew on a broad range of developmental networks to learn about and prepare for careers, in both positive and negative ways.  Rather than depend solely on their advisor for career information, many students cultivated a range of developmental networks for career guidance, including peers or short-term connections from professional development seminars or workshops. Yet students often constructed these networks in a disorganized and unhelpful way as there was no systematic process for them to learn about potential careers and to build the requisite skills to succeed in the workforce. 
	Recent research has highlighted the significant role that peers play in doctoral students’ developmental networks (Jazvac-Martek, Chen, & McAlpine, 2011). Similarly, our data indicate that students often turned to their peers for career information—yet these peers were largely unaware and uninformed themselves, especially about the so-called “alternative” careers. Given the lack of systematic sources for students’ career development, the void was often filled by rumor, hearsay, and word of mouth from peers.  Thus, a cycle of misinformation perpetuated itself as students had no clear way to develop the wide range of networks that they needed to prepare for careers. Additionally, students differed in their interest in and ability to cultivate helpful developmental networks that extended beyond their advisor and peers. If students were unable to learn about and try out possible selves, they did not feel that developing an array of professional networks was a useful endeavor for them, and they simply delayed the career preparation process. Students without familial or prior role models in the sciences—often underrepresented minority students or those who had been the first in families to earn an undergraduate degree—had an even greater need for explicit career information.
	Students’ lack of awareness about careers and their subsequent under preparation was confounded by the perceptions of a sizeable minority of students that their advisor was unsupportive of their career exploration, particularly for non-academic careers. These perceptions were often grounded in the belief that the advisor “needed” the student for his or her own research work and would not permit the student to seek supplemental opportunities. Lack of advisor support may be particularly detrimental to students interested in preparing for non-academic careers because advisors and general departmental cultures often value academic careers over teaching or administrative careers (Baker & Pifer, 2014; Thiry et al., 2007). In this respect, our findings support the recommendation in a recent American Chemical Society report that graduate student funding should be decoupled from faculty research grants (ACS, 2012). The current US model of funding for STEM graduate education through grants to faculty to support graduate research assistants privileges the need for faculty research productivity over doctoral students’ educational needs and creates organizational contexts that can impede students’ access to professional preparation opportunities.
	Clearly, the majority of students in this study had only partial knowledge of the range of career paths available to doctoral chemists. They were also unable to observe role models in potential careers, with the exception of the role of professor in a research university, and thus most students lacked basic knowledge of non-traditional careers, such as scientific policy expert, entrepreneur, or consultant. The few students who had selected and were actively preparing for alternative careers had stumbled upon these options by happenstance, rather than through a thoughtful career development process. Without the opportunity to observe or interact with practicing professionals, especially in “alternative” careers, students were unable to learn about and prepare for these careers and, thus, try out possible selves.
	Our findings highlight several reform efforts that should be undertaken within scientific doctoral education. First, students are ultimately responsible for their own career paths, and they must actively pursue a variety of networks and role models to allow them to try out possible selves. Our data suggest that developmental networks do not have to be intensive or extended in scope or duration to be helpful to students. Short-term connections fostered through workshops and seminars helped students to learn about the variety of career possibilities and to consider various options for fit, though in a limited way. However, students must seek out and participate in these opportunities. 
	For departments and institutions, our data highlight the importance of systematically expanding professional learning opportunities so that students are exposed to career paths and provided with information about the knowledge and skills required in those careers. O’Meara and colleagues (2014) described steps that departments can take to augment students’ agency in career advancement, such as encouraging multiple career paths, providing supplemental learning opportunities, providing information resources, and facilitating networking and mentoring.  In this study, departments, institutions. or professional societies had undertaken some of these career development activities, such as offering career workshops, seminars, and guest speakers. Nevertheless, our informants noted that these forums were not as well attended as they could have been, and many students claimed that they did not know about them. Additionally, many of these opportunities were geared for academic paths. Instead, these opportunities should span the spectrum of career paths and be provided in a variety of venues. These valuable opportunities must be creatively marketed to students and advisors and students should be encouraged to take advantage of these short duration, yet informative, opportunities. 
	Career exploration needs to begin earlier than the late-stage scramble that we so often encountered in this study. All students should be encouraged early in their studies to cultivate a range of developmental networks and pursue a variety of opportunities to learn about careers and to build professional skills. Students and faculty should view these trainings as integral to doctoral education. Observing peers in the job search process may be helpful in some ways, but students must look beyond their peers if they are to be fully informed and prepared to choose among the breadth of 21st-century scientific careers. Developmental networks that fostered long-term relationships and interactions between students and practicing professionals were most beneficial. However, because peers are such an important source of support for doctoral students, outcomes from these developmental networks might be improved if interested students received training in career-focused peer mentoring or if recent alumni were recruited to share career information with current students. 
	While students certainly need to take a more strategic approach to their own professional preparation, doctoral educators and others invested in the future scientific workforce surely bear some responsibility for assisting this process.  Doctoral education should be a time for exploring a variety of professional roles. Our findings suggest that students need a wide range of networks, beyond peer and advisory relationships, to learn about and try out the full array of possible selves available to them. Professional opportunities, including access to professional networks, must be more purposefully and systematically integrated into doctoral education throughout students’ graduate careers.  
	Our findings help to explain some of the reasons behind the gap between graduate preparation and professional workforce needs that has been described by other researchers.  While other scholars have identified the existence of this gap (American Association of Universities (AAU), 1998; Golde & Dore, 2001; Nerad et al., 2006; Nyquist, 2002; Taylor, 2006; Wendler et al., 2012), we have documented some of the interactions and processes that underlie the mismatch. In particular, we have articulated the role of developmental networks (or lack thereof) and other sociocultural factors in exacerbating students’ lack of professional readiness.  Our findings suggest that improved doctoral career preparation will depend on the actions of graduate students, faculty and departments alike. These lessons should apply widely across science and other disciplines.
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