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The aim of this paper is to offer a theory-based model to investigate the power
differential in the Ph.D. advisor-advisee relationship in laboratory-based sci-
ences in the United States (U.S.) and to use it to shed light on the pertinent de-
pendence and power dynamics in this relationship.

Unsuccesstul outcomes of Ph.D. students, such as attrition, low completion
rates, prolonged time-to-degree, and challenges to well-being, remain significant
concerns, including within the field of laboratory sciences. The advisor-advisee
relationship, which is central to the ‘apprenticeship’ model of doctoral training,
underlies the success of the advisee, the advisor, the graduate education system,
and the associated research enterprise. However, challenges faced by doctoral
students in this relationship, due to the high dependence on and the advisor’s
high power, impede these outcomes. These challenges are exacerbated by spe-
cial circumstances in the doctoral process in laboratory sciences. Analyzing de-
pendence circumstances and the associated power situation in a systematic, the-
ory-based study is valuable for understanding and improving this relationship
and its outcomes in the laboratory sciences.

A systematic analytic model to study the power-dependence dynamics in the
doctoral advisor-advisee relationship in laboratory sciences is developed based
on the theoretical framework of Power-Dependence theory by Emerson (1962).
Potential root causes and methods to mitigate the dependence-based power im-
balance in this relationship are highlichted through informed discourse and ma-
neuvering the power-balancing operations of the Power-Dependence frame-
work.

A model is provided to analyze and enhance the advisor-advisee relationship in
laboratory sciences using the Power-Dependence theory. Valuable insights into
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the power dynamics and dependence in this relationship, as well as potential
methods for improvement, are discussed. The Power-Dependence theory is ap-
plied here for the first time in an academic advisory setting or a laboratory su-
pervisory relationship. The developed model provides a basis for dependence-
based power analysis in empirical field studies.

Impact on Society ~ The analytic model derived and the insights gained are valuable for improving
the doctoral advisor-advisee relationship in laboratory sciences, enhancing their
productivity, supporting advisee well-being, and catalyzing scientific advance-
ment.

Future Research Applying the model developed in this study, analytical research drawing on
Power-Dependence theory can be extended to empirical field studies to under-
stand the power dynamics in this relationship. Analytical studies can also be
conducted on different variables, including the stages of the doctoral degree, the
circumstances of the advisor and advisee, and the demographic and socio-eco-
nomic categories of the actors.

Keywords dependence, power, doctoral advisor and advisee relationship, STEM, labora-
tory sciences, Emerson (1962), Power-Dependence Theory

INTRODUCTION

DocTORAL EDUCATION IN STEM AND LABORATORY SCIENCES

Over 60% of the Doctor of Philosophy (Ph.D.) research doctoral degrees in the United States (U.S.)
are awarded in the Science, Technology, Engineering, and Mathematics (STEM) fields (National
Center for Science and Engineering Statistics, 2026). Among them, scientific laboratory-based re-
search is a prominent mode of Ph.D. education in the natural sciences, including life sciences (e.g.,
molecular biology, biomedical sciences, microbiology) and physical sciences (e.g., chemistry, physics),
as well as related scientific fields such as pharmaceutical sciences, food sciences, and engineering,.
Other scientific disciplines with abundant ‘field research’, such as environmental, agricultural, and
earth sciences, also have subdisciplines or research areas that are predominantly laboratory-based.
The Ph.D. student workforce and their future research contributions in laboratory-based STEM dis-
ciplines (henceforth referred to as ‘laboratory sciences’) are drivers of scientific discovery, advance-
ment, and innovation (National Research Council, 2011). Supporting these needs in a growing
knowledge economy, the production of Ph.D. (henceforth also referred to as ‘doctoral’ or ‘doctor-
ate’) degrees has steadily increased in the U.S., including in STEM fields. For example, the average
number of doctorates awarded annually in STEM fields over the past decade (2015 — 2024) was
23.64% higher than over the previous decade (2005 — 2014) (National Center for Science and Engi-
neering Statistics, 2026). However, U.S. universities are not producing sufficient numbers of doctoral
graduates in STEM fields, who are needed for diversified 21st-century careers, particularly in non-
academic sectors, to sustain economic prosperity and international competitiveness through innova-
tion (National Academies of Sciences, Engineering, and Medicine, 2018; National Research Council,
2011; Wendler et al., 2010).

The doctoral degree outcomes for students are concerning, such as attrition, degree completion rates,
and time-to-degree (Lovitts & Nelson, 2000; Ruud et al., 2018; Sowell et al., 2008, 2010). This also
includes STEM disciplines predominated by laboratory sciences (Ruud et al., 2018; Sowell et al.,
2008, 2010). A study conducted on PhD completion showed that the 5-year, 7-year, and 10-year de-
gree completion rates in STEM fields were 26.4%, 51.9%, and 59.1%, respectively, with 25.4% com-
pleting between 5-7 years, 7.2% completing between 7-10 years, and 9.2% persisting after 10 years
(Sowell et al., 2008). A main cause limiting the production of doctoral degree-holders is this low
completion efficiency of doctoral education, though most students entering doctoral education are
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deemed academically competent (Lovitts, 2001; Wendler et al., 2010). The quality of the advisor-ad-
visee relationship, including mentoring and support from the advisor during the challenging and
lengthy trajectory of the doctoral degtree, has been cited as one of the predominant reasons undetly-
ing doctoral student success or attrition (Golde & Dore, 2001; Lovitts, 2001; Qu & Harshman, 2022;
Ruud et al., 2018; Young et al., 2019).

LITERATURE REVIEW

This literature review provides a general overview of the importance of the doctoral advisor-advisee
relationship and an analysis of power as a tenet of social relationships, specifically in this relationship.
Review of literature was accomplished via library resources available through Stockton University’s
Richard E. Bjork Library, as well as through the search engines Google Scholar and Google Search.
For review of the doctoral advisor-advisee relationship, keywords including ‘doctoral education’,
‘PhD’/’Ph.D.’, ‘advisor advisee relationship’, ‘STEM’, and ‘science’ were used. For the power analy-
sis, the literature on power as a social construct in relationships, its advantages and disadvantages,
and its intrinsic nature as a corrupting force was reviewed. Subsequently, focusing on the study, liter-
ature on the existence of power disparity as a tenet of the doctoral advisor-advisee relationship was
reviewed. For these power-related literature searches, additional keywords such as ‘power’, ‘relation-
ship’, ‘corrupt’, ‘mentor mentee’, ‘asymmetry’, ‘disparity’, ‘differential’, ‘abuse’, and ‘misuse’ were
used. To understand the mechanisms of power manifestation, search of literature on power and doc-
toral education was further extended with keywords ‘theory/theories’ and ‘framework/frameworks’,
and subsequently pursued with the insightful keywords that resulted, such as ‘dependence’, ‘hierar-
chy/hierarchical’, ‘status’, ‘role’, ‘identity’, the names of theoties/frameworks and their authors.

DocTORAL ADVISOR-ADVISEE RELATIONSHIP

The advisor-advisee relationship forms the main nucleus of doctoral education, where the doctoral
trainee student (i.c., advisee) enters an advisory relationship with a supervising faculty member (i.c.,
advisor) (National Research Council, 2011; Schlosser, Lyons, et al., 2011a). It enables the advisee to
receive tutelage to progress through the doctoral program and conduct research under the advisor’s
patronage over several years (i.e., typically 4-7 years in STEM) to produce a dissertation of publisha-
ble standard that contains original findings to enhance the field of study (National Academies of Sci-
ences, Engineering, and Medicine, 2018; Taylor, 2023). The doctoral degree culminates with the stu-
dent ‘defending’ the dissertation as well as demonstrating an in-depth understanding of the research
and the field of specialization at an oral examination to earn graduation (National Academies of Sci-
ences, Engineering, and Medicine, 2018; Taylor, 2023).

The doctoral advisor-advisee relationship determines the quality and outcomes of the graduate expe-
rience for the advisee, including emotional well-being, research productivity, degree completion, and
time-to-degree, socialization into the professional field, professional development, and career transi-
tion (Qu & Harshman, 2022; Schlosser, Lyons, et al., 2011a; Schlosser, Talleyrand, et al., 2011; Tay-
lor, 2023; Young et al., 2019; Zhao et al., 2007). The advisee’s research, on the other hand, advances
the advisor’s research program, outcomes such as publications, grant funding, and recognition in the
research field, as well as professional success as a faculty member (Golde & Dore, 2001; National
Academies of Sciences, Engineering, and Medicine, 2018). Consequently, the advisor-advisee re-
search achievements underlie the success of the doctoral degree-granting institutions (i.e., extramural
grant funding, publications, patents, and rankings), where academic research at the highest level is
conducted, which collectively uplift the broader research enterprise (Friedensen et al., 2024; National
Academies of Sciences, Engineering, and Medicine, 2018; National Research Council, 2011). Thus,
fostering a good advisor-advisee relationship is key to a much broader impact.

However, research studies and common knowledge inform that this relationship is vulnerable to
challenges that may result in sub-optimal or undesirable advisor-adviser relationships, negatively af-
fecting the outcomes for both actors (Golde & Dore, 2001; Lovitts, 2001; Perez-Kudzma, 2008; Qu
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& Harshman, 2022; Ruud et al., 2018; Schlosser, Lyons, et al., 2011a, 2011b). It appears that the qual-
ity of individual advisor-advisee relationships range from extremely negative to extremely positive
(Schlosser, Lyons, et al., 2011a, 2011b), with the relationship reaching the quality of a ‘mentoring re-
lationship’ on one end where students feel “respected, supported and encouraged”, and on the other
end viewed as ‘harmful’ and feeling “ignored, unimportant and neglected” (Schlosser, Lyons, et al.,
2011a, p. 10). The advising relationship is reported to be particularly challenging for underrepre-
sented or non-mainstream student groups, such as women, students of color, and international stu-
dents (Council of Graduate Schools and The Jed Foundation, 2021; Primé et al., 2015; Ruud et al.,
2018).

DoOCTORAL ADVISOR-ADVISEE RELATIONSHIP AS A CONSTRUCT OF POWER

Power has been studied as a social construct in a wide array of research studies. A broad definition of
power in social science and politics could be construed as the ability to influence others to think, feel,
or act according to one’s preferences (Aguinis et al., 1996; Birnbaum, 1988; French & Raven, 1959).
Power is necessary to create and maintain order (Tobore, 2023), coordinate and control functions
(Birnbaum, 1988; Brown et al., 1983), and to achieve intended outcomes in relations with others
(Basbug et al., 2023). However, it is widely acknowledged that power is a corrupting force (Keltner et
al., 2003; Kipnis, 1976; Tobore, 2023) and power advantages encourage interpersonal negative behav-
iors including diminished empathy and egocentric focus (Tobore, 2023), unethical decision-making
(Clark & Sechrest, 1976), exploitation and opportunistic behavior (Emerson, 1962; Wee et al., 2017),
verbal aggression (Tepper, 2000), and use of coercion (Kipnis, 1976). The presence of a power asym-
metry has been specifically acknowledged in the doctoral advisor-advisee relationship (Bargar &
Mayo-Chamberlain, 1983; Friedensen et al., 2024; Qu & Harshman, 2022). The power relationship
between the doctoral advisor and advisee is crucial to student success outcomes and satisfaction, as it
can drive success through coordinated, goal-driven functions (Aguinis et al., 1996; Bargar & Mayo-
Chamberlain, 1983; Tobore, 2023). Thus, power could be a valuable tool to train advisees to reach
high achievement levels (Friedensen et al., 2024; Tobore, 2023). However, the existence of a power
disparity also renders the advisor-advisee relationship vulnerable to the corrupting forces of power,
leading to misuse or abuse of power (Bargar & Mayo-Chamberlain, 1983; Friedensen et al., 2024; Qu
& Harshman, 2022).

Several interrelated theories and frameworks, with overlapping elements, have been instrumental in
defining power in relationships. For example, a group of theories attributed power based on the con-
trol of goals or valued resources, including the Power-Dependence theory (Emerson, 1962, 1964),
Social Exchange theory (Blau, 1964; Emerson, 1972a, 1972b; Homans, 1961), Rational Choice theory
(Sato, 2013), and Resource Dependence theory (Pfeffer & Salancik, 1978). In other frameworks of
power, the hierarchical position or rank held by an individual, the roles fulfilled within a group, soci-
ety, or an organization, the status or the identity of an individual, determine the power held (Basbug
et al., 2023; Emerson, 1962; Friedensen et al., 2024; Johnson-Bailey & Cervero, 2004; Keltner et al.,
2003; Magee & Galinsky, 2008; Palumbo, 1969; Wee et al., 2017). Further, French and Raven’s (1959)
theory posits the main bases of power as ‘referent’ (i.e., perceived as desirable to associate or identify
with), ‘legitimate’ (i.e., perceived as having a legitimate right to influence), ‘expert’ (i.e., perceived as
having special knowledge or expertise), ‘reward’ (i.e., perceived ability to provide benefits) and ‘coer-
cive’ (i.e., perceived ability to punish). On the other hand, Guerrero et al. (2020) delineated principles
of power as ‘a perception’, ‘relational’, ‘resource-based’, ‘having less to lose’, ‘enabling or disabling’,
and ‘prerogative’.

Social, cultural, and economic factors may underlie the definition of power in the graduate education
environment (Qu & Harshman, 2022). The nature of doctoral education provides a profound oppot-
tunity for a power imbalance between the advisor and advisee (Bettencourt et al., 2024; Friedensen et
al.,, 2024; Qu & Harshman, 2022). However, the mechanisms of power manifestation in this relation-
ship are pootly understood. The excessive dependence of the advisee on the advisor can create a

power imbalance between them. For example, the advisor provides not only constant guidance to the
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advisee on research and degree progress but also serves as the main evaluator of the advisee’s perfor-
mance over several years. The expectations of each partner are vague and pootly understood, and the
advisee relies predominantly on the advisor for sense-making of the doctoral trajectory and experi-
ences (Bettencourt et al., 2024; Golde & Dore, 2001). The degree progress evaluation criteria are also
generally poorly defined and subjectively determined (Golde & Dore, 2001), depending on factors
such as the academic field, research type, and the advisee or advisot’s citcumstances. Further, the ad-
visor usually acts as the gateway to career transition and success (Qu & Harshman, 2022; Schlosser,
Lyons, et al., 2011a; Schlosser, Talleyrand, et al., 2011; Taylor, 2023; Young et al., 2019; Zhao et al.,
2007). Thus, arguably, a high degree of dependence of the advisee on the advisor and thereby a high
power differential exist in this relationship, with a potential for misuse (Friedensen et al., 2024).

Understanding and addressing power imbalances in the doctoral advisor-advisee relationship would
be key to improving both the relationship and its outcomes. However, published literature applying
the aforementioned theories or frameworks of power to analyze the power situation in doctoral advi-
sor-advisee relationships is limited, though invaluable. Aguinis et al. (1996) applied French and Ra-
ven’s (1959) power bases to analyze the power interactions between graduate students and faculty su-
pervisors. In Qu and Harshman (2022), based on a study conducted in a laboratory science field (i.e.,
chemistry), hierarchical status-derived power differences between the doctoral advisor and advisee
were posited to affect their communication. Bettencourt et al. (2024) and Friedensen et al. (2024)
conducted power analyses of the STEM doctoral advisor-advisor relationship using Linder’s (2018)
power-conscious framework. Friedensen et al. (2024) utilized Guerrero et al.’s (2020) five categories
of power to understand and interpret the power relations they encountered in their study. Studies ap-
plying feminist and race-related theoretical frameworks to analyze this relationship have also found
power implications based on identity (Friedensen et al., 2024).

Special features in doctoral education in laboratory sciences increase the advisee’s dependence on the
advisor and create a power imbalance that can lead to misuse of power (Bettencourt et al., 2024;
Primé et al., 2015). For example, laboratory-based research that incurs high expenses generally re-
quires competitive extramural research grants obtained by the advisors to support their advisees’ re-
search (Golde, 1998). Further, to support full-time study required for time-consuming laboratory re-
search, a stipend as a research assistantship is often provided to advisees through the advisot’s grants,
thereby making recipients of such research assistantships dependent upon the advisor for financial
subsistence as well (Friedensen et al., 2024; Golde, 1998). Also in terms of operations, the laboratory-
based doctoral education system is posited to subject advisees to a tightly bound, isolating, and hier-
archical operating system with high dependence on, and high power to the advisor (Bettencourt et al.,
2024; Friedensen et al., 2024; Golde, 1998; Primé et al., 2015). A systematic, theory-based analysis of
the power dynamics in the doctoral advisor-advisee relationship in laboratory sciences would be valu-
able for improving this relationship and scientific productivity.

METHODOLOGY

The objective of this study is to develop a systematic analytic model using Emerson’s (1962) Power-
Dependence theory for empirical field studies and to use it to derive insights into the potential causes
and mitigation strategies of this power differential. A theory-based analysis leverages the advantage of
investigating a phenomenon through the lens of an established theoretical framework and provides
guidance on research design, data collection, analysis, and interpretation of results (Fried, 2020; Luft
et al., 2022; van der Waldt, 2021). By capturing these benefits of a theory-based analysis, the analytic
model developed herein, based on the Power-Dependence theory, offers a simplified, quantitative
methodology to aid future field applications (Fried, 2020; Souza Filho et al., 2023).

THEORETICAL FRAMEWORK

The Power-Dependence theory of dyadic relationships by Emerson (1962) is a sociological theory
that views relationships in terms of ‘mutual dependence’ within social systems. It excludes power as a
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static attribute of the actors and instead treats it as a dynamic property of the relationship. This the-
ory develops an understanding of how the power of each actor over the other is determined by the
degree of dependence on the other to reach their own goals through the facilitation of the other. It
appears highly applicable to dissect and understand the power dynamics in the doctoral advisor-ad-
visee relationship, in which the advisee and advisor depend on each other to achieve their personal
goals in their professional pursuits. Positioning the doctoral advisor-advisee relationship as a social
interdependent relationship for the application of the Power-Dependence theory aligns with the
close, mutually beneficial mentor-mentee relationship it is expected to be (Schlosser, Lyons, et al.,
2011a), and thereby the analysis could uncover methods to improve this relationship toward that
ideal. With the simplicity and broad applicability of the Power-Dependence theory as well as its fur-
ther developments in Social Exchange and Resource Dependence theorties, it has been used to ana-
lyze diverse relationships in varied fields, including empirical studies where the dependence-based
power concepts of this theory have been validated [e.g., nonprofit industry (Provan et al., 1980), sup-
pliers and retailers (Brown et al., 1983), manufacturers and dealers (Skinner et al., 1987), employer-
employee relations (Thau et al., 2004), leaders/supervisees and followers/supervisees (Wee et al.,
2017), multinational enterprise and state bargaining (Millner & Puck, 2018), customer-salesperson
price negotiations (Cardy et al., 2023), healthcare (Laguecir et al., 2025)]. However, so far, the Power-
Dependence theory has not been applied to research-related academic or professional goals, aca-
demic advisory relationships, or laboratory supervisory relationships in the available literature, mak-
ing this study the first of such application.

Power-dependence theory

As laid out by the Power-Dependence theory (Emerson, 1962), the power of actor A over actor B
(Pab) 1s ‘equal to and based upon’ the dependence of actor B over actor A (Dy,). Similarly, the power
of actor B over actor A (Py,) is ‘equal to and based upon’ the dependence of actor A over actor B
(Dab). Emerson (1962) thus depicted the power-dependence relationship as P, = Dya and Pra = Dap.
Brown et al. (1983) refined this relationship to denote power more broadly as a function of depend-
ence; thereby, the relationship was expressed as Pa, = f(Dra) and Py, = f(Dab). For simplicity, Emer-
son (1962)’s definitions will be used in the model below, with the understanding that the components
analyzed may have more complex relationships in reality.

According to Emerson (1962), the dependence of one actor on the other is determined by two varia-
bles, where the dependence of A over B (Day) is (I) directly proportional to the degree of A’s desire
to achieve A’s goals mediated by the A-B relationship [i.e., ‘motivational investment’ (MI)]: Da, o MI,
and (1) inversely proportional to the availability of those goals to A outside of the A-B relationship
[i.e., ‘alternatives’ (AL)]: Dy o 1/AL. MI is henceforth denoted as “factor 1 of dependence’ and AL as
‘factor 2 of dependence’. Therefore, based on factor 1 of dependence, the higher the ambition or de-
sire that A has to reach goal X (e.g., obtain 1000 liters of ice cream) that is facilitated by the A-B rela-
tionship (e.g., B supplies ice cream to A), the higher the ‘factor 1 of dependence’ of Dy, would be,
thereby increasing Dap. On the other hand, when other alternatives to reach goal X are available to A
(e.g., alternative ice cream suppliers), the ‘factor 2 of dependence’ of Dy, (i.e., AL) is higher, thereby
reducing D1, due to the inverse relationship.

The same arguments can be applied for the opposite direction of the relationship, where Dy, will be
determined by the ‘motivational investment’ (MI) B holds on B’s goals facilitated by the A-B relation-
ship (e.g., ice cream sales) (‘factor 1 of dependence’) and the ‘alternatives’ (AL) that B holds to reach
the specific goals through other actors (i.e., other buyers of ice cream) (“factor 2 of dependence’). Day
will, in turn, determine Pp,, and Dy, will, in turn, determine Py, The net power advantage or disad-
vantage of this dyadic, mutual relationship is defined as Pa, — Pr,, which can be either positive or neg-
ative, depending on which actor holds greater power. Thus, four factors determine the overall power
difference between the two actors as depicted by Pa, — Pra, namely the ‘dependence factors 1 and 2’
that determine Dy, and Pr,, and the ‘dependence factors 1 and 2’ that determine Dy, and Pip.
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METHODOLOGICAL APPROACH

The analytic model using the Power-Dependence theory is developed herein in a stepwise manner,
considering multiple goals of the advisee and advisor, using the D and P dimensions for each specific
goal, and simplified equations from the Power-Dependence theory. Goals for each actor are subse-
quently combined to derive the overall dependence and power of each actor on the other, as well as
the net power disparity between them. The discussion extends to utilize the model to suggest root
causes and potential solutions to reduce the power disparity or its negative outcomes in this relation-

ship.

Thus, within the doctoral education literature, this paper provides insights at the intersection of the
advisor-advisor relationship, the dimension of power, and STEM, where the literature is sparse. Par-
ticularly focusing on the field of laboratory sciences, it presents an analytic model to evaluate the de-
pendence-based power in this relationship using the Power-Dependence theory. Exploration of the
theoretical components of the model and maneuvering its power-balancing operations suggest poten-
tial causes underlying the dependence-based power differential as well as practical tips to enhance
this power relationship and productivity.

POWER-DEPENDENCE MODEL DEVELOPMENT

STEP 1: DEFINING GOALS FOR EACH ACTOR

Past applications of this theory have been limited to a single goal for each actor. This model pro-
poses using multiple clearly defined goals for the advisor and advisee, facilitated by the relationship
with the other actor. Because the specific goals will be central to an authentic analysis in field applica-
tions, conducting focus groups or pre-surveys with advisees and advisors could be helpful to identify
the main goals of each actor population.

STEP 2: MOTIVATIONAL INVESTMENT AND ALTERNATIVES AVAILABLE TO
ADVISEE FOR ADVISOR-FACILITATED ADVISEE GOALS (FACTORS 1AND 2

OF DEPENDENCE)

Doctoral advisees participating in future field studies would evaluate MI and AL for each of the iden-
tified goals facilitated by the advisor, based on the advisee’s perceptions. Ratings on a 1-10 numeric
scale may be appropriate for quantitative analysis with sufficient and nuanced resolution.

STEP 3: ADVISEE DEPENDENCE ON ADVISOR, BASED ON FACTORS 1AND 2

OF DEPENDENCE

The two-part determination of ‘dependence’ based on factors 1 and 2 could be represented by the
following equations [adapted from Emerson (1962) and Brown et al. (1983)]:

Dependence (D) a Motivational Investment (MI) ......... (1)
(i.e., D is dependent on MI, with a positive correlation)

Dependence (D) o 1/Alternatives (AL) .......... 2
(i.e., D is dependent on AL, with an inverse correlation)

Thereby, combining (1) and (2) expressions:
Do MI)/(AL) .......... 3)

Expressing D as a function of (MI)/(AL):
D=fMD/AL) .......... 4

For simplicity, assuming a linear relationship with a gradient of 1:

D = (MI)/(AL) .......... ©)
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With advisee designated as ‘A’ and advisor designated as ‘B’, My, represents the rating for motiva-
tional investment of advisee for an advisee goal facilitated by advisor, and ALy, represents the rating
for alternatives available to advisee to reach the goal via other means outside the advisor-advisee rela-
tionship.

Thereby, Dayis the computed 1-10 numeric scale rating for the dependence of the advisee on the ad-
visor for this goal, based on the equation:

Computed Doy, = MIp/ALgp ... (6)

Thus, each goal of the advisee would have a Computed Day value designated as Diab), Do), and
Dsany through Dy for an n number of goals.

Computed D1(ab) = MI1(ab)/AL1(ab) .......... (6—8.)
Computed D2(ab) = MIz(ab) / ALz(ab) .......... (6—b)
Computed D}(ab) = MI}(ab)/AL3(ab) .......... (6—(2)
Computed Dﬂ(ab) = MIn(ab)/ALn(ab) .......... (6—d)

STEP 4: COMBINING DEPENDENCE RATINGS FROM MULTIPLE GOALS TO
COMPUTE THE OVERALL DEPENDENCE RATING

When multiple goals are considered, it is logical that the overall dependence rating be computed as
the average of the dependence ratings for all the goals considered, with the assumption that the rat-
ing for motivational investment (MI) entrenches the due weightage for each goal.

For n number of goals:

Dab = Digb) + Doy + Dsgy) ... Da@b) coovvnenn. @)
n
Dab = M)/ ALty + Moy / Alzany + MIzan/ALsgp) - ... .. MTnaby/ Alngb) ««vevee. (8)
n

Because the power of advisor over advisee (P) according to the Power-Dependence theory would
positively correlate with, and is a function of the dependence of advisee on advisor (Da) [adapted
from Emerson (1962) and Brown et al. (1983)]:

Phoo Dy oo )
Pio = £ (Du) cvveens (10)

For simplicity, and as delineated in Emerson (1962) as well, assuming a linear relationship with a gra-
dient of 1:

Poe=Dupeerrnnnn. (11)
STEP 5: COMPUTING.ADVISOR-DEPENDENCE ON ADVISEE

Similarly, values for dependence of advisor on advisee (D) will be computed for each goal of advi-
sor in the numeric 1-10 scale, adapting equation (6) in Step 3:

Computed Dra = Mpa/ALba.......... (12)

Thus, the Computed Dy, value for each goal could be designated as D1gpa), D2, and D3 through
D for an n number of goals.

Computed D1(ba) = MI1(ba)/AL1(ba) .......... (1 2—8.)
Computed D2(ba) = Mlz(ba)/ALz(ba) .......... (1 2—b)
Computed D}(ba) = MI3(ba)/AL3(ba) .......... (1 2—(2)
Computed Dn(ba) = Mln(ba)/ALn(ba) .......... (1 2—d)

Applying the concepts in equations (7) and (8) in Step 4 to determine the overall dependence of advi-
sor on advisee (Dp,) for n number of goals:
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Dy, = D1(ba) + Dz(ba) + Dz,(ba) ....... Dn(ba) .......... (1 3)
n
Dy, = MI1(ba) /ALl(ba) + MIz(ba) / ALz(ba) + MIs(ba) / AL3(ba) ....... Mln(ba) / ALn(ba) .......... (1 4)
n

Applying concepts in equations (9) to (11) in Step 4 to compute the power of the advisee over the
advisor:

Pab =D ba

STEP 6: COMPUTING THE OVERALL DEPENDENCE-BASED POWER
ADVANTAGE OR DISADVANTAGE

Overall power advantage to advisor over advisee = Ppa — Pap
Overall power disadvantage to advisee over advisor = Pap, — Pha

This analytic model is illustrated in Figure 1.

Advisee (A) Advisor (B)

Goall gy —— Ml / AL (ap)

GOalZ(ab) — Mlz[ab:/ALz(ab)
D(ab)

Goaln (ab) — | Mln [uDI/ Alﬂ(ul))

M‘I(bm/AL' (ba) *— T Goal1(ba)

D(ba) — MlZ\I_‘uIIAL: ba) T — GoalZ{ha)

Ml /Al

n(ab) =—f—— Goaln (ba)

n (ab)

Figure 1. Analytic model

Note: The proposed analytic model for dependence-based power analysis in the doctoral advisor-advisee rela-
tionship in laboratory sciences is based on the Power-Dependence theory by Emerson (1962). The advisee and
advisor are represented by letters A and B, respectively. The goals of the advisee (any number of goals from 1
through n) that are facilitated by the advisor via the advisor-advisee relationship are denoted as Goal 1) ...
Goal ngp). The goals of the advisor (any number of goals from 1 through n) that are facilitated by the advisee
via the advisor-advisee relationship are denoted as Goal 1 ... Goal ng.. For each goal, motivational invest-
ment (MI) divided by alternatives (AL) provides the dependence (D) contribution per the Power-Dependence
theory, assuming a linear relationship with a gradient of 1 for simplicity. Quantitative ratings on a numeric scale
(e.g., 1-10) for MI and AL independent variables would provide the quantitative data required to compute the
dependent variables [i.e., power (P) and dependence (D)] for each goal, as well as for all goals of each actor col-
lectively. Assuming MI to account for the weightage of D for each goal of each actor, D contributions are aver-
aged to find the respective overall D values [i.e., Day): dependence of advisee over advisor, Dgq): dependence of
advisor over advisee]. As per the Power-Dependence theory, and when assuming a linear relationship with a
gradient of 1 for simplicity, P of advisor over the advisee Py, will be equal to D of the advisee on advisor D),
and P of advisor over the advisee Py, will be equal to D of the advisee on advisor D). The power difference



Understanding and Improving the Doctoral Advisor-Advisee Relationship

between the advisor and advisee is denoted by Pa) - Pan). Although the simplest form of relationships between
the independent and dependent variables with a gradient of 1 is assumed in the depicted model, more complex
relationships may be possible (Brown et al., 1983; Emerson, 1962) and potentially elucidated during empirical
field applications.

DISCUSSION

STRENGTHS, LIMITATIONS, AND FUTURE DIRECTIONS

Application of the Power-Dependence theory to the doctoral advisor-advisee power differential in
laboratory sciences provided a simplified, quantitative, preliminary analytic model for empirical stud-
ies, which can be refined through field applications (Fried, 2020; Souza Filho et al., 2023). Because
the theoretical developments and practical applications of the Power-Dependence theory so far have
been limited to calculating dependence and power for each actor’s overarching goal, a methodology
for a multiple-goal analysis was not available. In contrast, the developed model enables several spe-
cific goals to be carefully identified and defined for each actor, and a fragmented analysis to be con-
ducted for each of the advisee’s and advisor’s goals. Subsequently, the results for each goal will be
combined to compute an average to represent the overall dependence and power of each actor on
the other, and thereby calculate the overall power differential between the two actors. Thus, this
model extends the single-component methodology utilized in hitherto studies to a multicomponent
analysis for a more insightful analysis of the Power-Dependence situation in a relationship.

This multi-component model, in which the primary analysis is conducted for each independent goal
of each actor, would enable deep insights into each goal. Here, the two-factor analysis of actor de-
pendence on the other actor for each goal (i.e., MI and AL) could provide insights into the reasons
underlying the dependence and, hence, the power outcomes in a goal-specific manner, as well as po-
tential solutions to improve the power situation for each goal. Such insights may not be elicited if the
analysis is conducted for one broader overarching goal for each actor. For example, defining an over-
arching broad goal such as ‘graduate school and postgraduation success’ for the advisee, and ‘profes-
sional success as a graduate faculty’ for the advisor may not reach the depth of analysis and resolu-
tion achievable in a fragmented approach with more specific goals such as ‘research success’, ‘gradua-
tion” and ‘post-graduation employment’ for the advisee (Schlosser, Lyons, et al., 2011b), or ‘research
productivity’, ‘research funding’ and ‘advisee success’ for the advisor (National Research Council,
2011).

In the model developed herein, the simplest forms of the equations of the Power-Dependence the-
ory were used, assuming linear relationships with a gradient of 1 for simplicity of analysis and depic-
tion (i.e., D = MI/AL and P = D). However, it may be possible that more complex relationships ex-
ist in reality between the independent and dependent variables (Brown et al., 1983; Emerson, 1962).
For example, gradients other than 1 [e.g., depicted as a constant C in D = C; (MI/AL), P = C; (D)]
or functions [e.g., depicted as fin D = f; MI/AL), P = f, (D) (Brown et al., 1983)] may determine
the relationship between factors in the Power-Dependence equations. Therefore, it remains to be
tested empirically whether more complex relationships exist. Further, in the multi-goal analysis, the
dependence and, hence, power outputs of the different goals were averaged to compute the final de-
pendence and power values, assuming ‘motivational investment’ to entrench the respective weight-
ages for each goal. However, in reality, the contributions of different goals to actual or effective de-
pendence or power may not be equal, which is another aspect to investigate in field studies.

The goals, ratings, as well as relationships between the different power-dependence factors, may de-
pend on other factors, such as the stage of the doctoral degree, specific institution or institution type,
advisor and advisee characteristics, the stage in the advisor’s faculty career, field of study, or mecha-
nism of student funding. The analytic model can be applied to specific circumstances for detailed
analysis, with actor goals clearly defined in the context. Also, cultural contexts that could potentially,
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or are known to, enhance power disparity situations or concerns may be of special interest to investi-
gate, such as male advisor-female advisee, Caucasian advisor and advisee of color, or citizen advisor
and foreign student advisee combinations (Friedensen et al., 2024; Schlosser, Lyons, et al., 2011b). As
for the methodology, a mixed-methods approach could provide clarity into the enigmatic processes
of dependence and power manifestation in this relationship. For example, in addition to quantitative
ratings of the factors of the Power-Dependence theory (i.e., MI, AL, D and P) based on advisee and
advisor perceptions, qualitative elaborations such as reasoning for their ratings, effects of these fac-
tors on the nature of the advisor-advisee relationship, the actors’ physical and psychological experi-
ences, as well as research and professional outcomes could provide such valuable insights.

It is important to note that there may be unknown factors that affect dependence-based power that
are not accounted for in the theory used or that may not be considered to their full extent. For exam-
ple, in addition to goal dependence, resource dependence has been postulated as an intertwined fac-
tor in determining dependence-based power (Wee et al., 2017), which may be particularly significant
in analyses of laboratory sciences given the advisee’s high reliance on the advisor’s laboratory and ex-
pertise. Also, the critical factors of MI and AL are broad concepts that may need refinement to ena-
ble effective evaluation and elicit insightful information. For example, the original Power-Depend-
ence theory postulates ‘availability’ and ‘cost’ as determinants of the AL factor (Emerson, 1962).
Brown et al. (1983), in their application of the Power-Dependence theory in the supplier-retailer rela-
tionship context, used perceived difficulty of switching to alternatives based on the number of alter-
natives and ‘costs’ (i.e., losses) of switching, as important determinants of AL. Further, there may be
additional mechanisms that bestow greater power on the advisor than on the advisee beyond the
Power-Dependence theory, such as role, rank, status, or identity; French and Raven’s (1959) power
bases; or Guerrero et al.’s (2020) principles of power. Finally, it is important to be cognizant that, as
dependence and power are complex social concepts, they may have complicated or enigmatic facets
that require extensive research studies to uncover.

IMPROVING THE ADVISOR-ADVISEE RELATIONSHIP BASED ON THE
POWER-DEPENDENCE M ODEL

A power differential between the two actors in the doctoral advisor-advisee relationship may contrib-
ute to a strained relationship and widely known challenges faced by doctoral advisees to reach their
goals, such as graduation success and timely graduation, as well as their mental well-being and moti-
vation to persist (Aguinis et al., 1996; Bargar & Mayo-Chamberlain, 1983; Bettencourt et al., 2024;
Harding-DeKam et al.,, 2012; Lovitts, 2001; Qu & Harshman, 2022). A perceived power disparity is
shown to elicit leader-subordinate’ or ‘boss-employee’ type of one-way relationship with restrictive
behaviors to the advisee (Qu & Harshman, 2022). Under a power imbalance in the advisor-advisee
relationship, advisors may resort to negative power-related behaviors (e.g., diminished empathy, ex-
ploitation, opportunistic behavior, and coercion), thereby contributing to these outcomes. Situations
described in literature on sub-optimal doctoral advisor-advisee relationships provide evidence sugges-
tive of such potential power misuse, including in STEM (Bettencourt et al., 2024; Friedensen et al.,
2024; Perez-Kudzma, 2008; Ruud et al., 2018). Reducing the power differential between these actors
may mitigate these negative effects and yield better outcomes.

To reduce the power disparity between the advisor and advisee in laboratory sciences, the variables
of the Power-Dependence theory can be maneuvered to reduce the dependence of the weaker actor
(advisee) on the stronger actor (advisor), and increase the dependence of the stronger actor (advisor)
on the weaker actor (advisee), via four power-balancing operations (Emerson, 1962, 1964). Accord-
ing to equations (6) and (12), these power-balancing operations ate:

(i) Decrease the motivational investment of the advisee for the advisee’s goals that are facili-
tated by the relationship (ML, - Factor 1 of dependence of advisee on advisor)

(i) Increase the alternatives available to the advisee to reach the advisee’s goals outside of the
relationship (AL - Factor 2 of dependence of advisee on advisor)
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(i) Increase the motivational investment of the advisor in the advisor’s goals that are facilitated
by the relationship (Ml - Factor 1 of dependence of advisor on advisee)

(iv) Reduce the alternatives available to the advisor to reach the advisor’s goals outside of the
relationship (ALp, - Factor 2 of dependence of advisor on advisee)

Operations (I) and (II) would reduce the advisee’s dependence on the advisor, and operations (I1I)
and (IV) would increase the advisor’s dependence on the advisee, thereby reducing the power imbal-
ance. These operations are discussed within the focal context of the doctoral advisor-advisee rela-
tionship in laboratory sciences in this section, based on the literature, the authot’s contextual
knowledge, and informed discourse to infer potential root causes underlying the power differential
and to propose mitigation methods. For clarity, it will be assumed that the advisor is a female and the
advisee is a male, using the respective pronouns ‘he/him/his’ and ‘she/her/het’ to distinguish the
two actors. However, gender is not a tenet in this analytic model.

Consistent with the analysis of Schlosser, Lyons, et al. (2011b), the personal goals of a doctoral stu-
dent from the advisor-advisee relationship in laboratory sciences can be defined as completing the
milestones of the doctoral degree to achieve graduation and post-graduation employment via: (1) ‘re-
search success’ (i.e., positive research results sufficient to compile a dissertation of expected stand-
ards, meet the peer-reviewed publications requirement for graduation, and be competitive in terms of
research experiences and achievements for the desired career); (2) ‘graduation’ (i.e., meeting the grad-
uation requirements in a timely manner that primarily involves fulfilling the research-related produc-
tivity expectations, publications, dissertation completion, and defense, as well as timely graduation;
and (3) ‘post-graduation employment’ (i.e., secure a desired employment opportunity or offer, with
remuneration and other rewards matching the educational achievements [i.e., gainful employment]
prior to graduation or during the desired time frame). On the other hand, reflective of the faculty val-
ues identified in the National Research Council (2011)’s research study, the main goals of the advisor
from the doctoral advisor-advisee relationship in laboratory sciences can be defined as: (1) ‘research
productivity’, based on the advisee’s research success (i.e., research outcomes advancing the advisor’s
research portfolio including breakthrough findings, co-authored peer-reviewed publications and cita-
tions of published work, conference presentations, prestige or recognition in the research field, and
honorific awards); (2) ‘tesearch funding’ (i.e., research grants, particularly extramural grants based on
the advisee’s research contributions); and (3) ‘advisee success’, which stands as a testament to the ad-
visor’s mentoring success. While the primary goals for the advisee and advisor populations remain to
be determined through field studies, the discussion herein will be conducted based on the aforemen-
tioned goals.

Power-balancing operation I

Advisee’s goals ‘research success’, ‘graduation’, and ‘post-graduation employment’ encompass the
success of his doctoral degree pursuit and securing gainful employment. Achieving a doctoral degree
leads to potential higher earnings and lower unemployment (U.S. Bureau of Labor Statistics, 2024),
and pursuing a doctoral degree is considered an “enormous personal commitment” of a lengthy du-
ration and a “life choice of great importance” (National Research Council, 2011, P. 19). The failure
to achieve the degree may lead to life-long negative effects such as diminished self-worth, loss of
identity and self-confidence, or depression (Lovitts, 2001; Lovitts & Nelson, 2000). As such, the mo-
tivational investment of the advisee in these goals (i.e., ML, - Factor 1 of dependence of the advisee
on the advisor) would arguably be very high, thereby increasing dependence on and power to the ad-
visor. Though high motivational investment of advisee toward his goals would thus contribute to the
power differential, attempts to reduce this motivational investment according to the power-balancing
operation I [L.e., ‘motivational withdrawal’ as per Wee et al. (2017)] may not be a promising direction.
This is because such high motivational investment may be imperative for the advisee to overcome
challenges and persist towards the difficult goals of the doctoral trajectory. Therefore, the power-bal-
ancing operation I may not be an effective tool for reducing the power differential in this relation-

ship.

12



Rodrigo-Peiris

Power-balancing operation II

Within the apprenticeship training model of a Ph.D. degree, profound alternative means (AL, - Fac-
tor 2 of dependence of advisee on advisor) for the advisee to achieve ‘research success’ and ‘gradua-
tion’ goals outside of the advisor-advisee relationship are inconceivable, because the advisor serves as
the main facilitator of the doctoral training and evaluation of doctoral work (Bettencourt et al., 2024;
Friedensen et al., 2024; Golde & Dore, 2001). In addition to funding generally tied to the advisot’s
laboratory, several other factors exacerbate this situation in the doctoral context of the laboratory sci-
ences. For example, in the highly specialized subfield of science that an advisor’s laboratory pursues
research, the starting research material, equipment, research projects, field-specific knowledge, and
experimental guidance required by an advisee are usually provided by the advisor or her designees
from the laboratory, and the availability of such resources, expertise, and experimental procedures
may be limited to the advisor’s laboratory. Further, in laboratory sciences, research findings are
closely associated with the research laboratory and are often produced through shared efforts with
other members of the laboratory. The advisor, who is the Principal Investigator of the research la-
boratory and of research grant funding, is a co-contributor and co-author of the advisee’s research
outcomes, and the advisee would require the advisor’s approval to use the research outcomes toward
his dissertation and research publications. Therefore, overall, alternatives for the advisee’s ‘research
success’ goal outside the advisor would be very limited, thereby increasing dependence on the advisor
and the advisor’s power, as well as enhancing the advisor-advisee power differential according to the
Power-Dependence model.

In the enigmatic, pootly structured, and subjective doctoral trajectory, the advisees depend on the ad-
visor’s guidance to progress through degree requirements and milestones toward their graduation
goal (Bettencourt et al., 2024; Friedensen et al., 2024; Golde & Dore, 2001). Since the Ph.D. is a re-
search-based degree, the students’ ability to graduate ultimately depends on their research productiv-
ity. The advisor, who is the expert on the research content, would generally determine the sufficiency
of the advisee’s research productivity and readiness in terms of research and associated academic
competence to warrant graduation. Similarly, due to her expertise, the advisor would be the most im-
pactful evaluator of the advisee’s performance at the defense. Thus, the advisot’s expertise and, by
extension, evaluation proficiency would be difficult to replace for the advisee’s graduation goal.
Therefore, for the ‘graduation’ goal of the advisee as well, viable alternatives available to reach this
goal via an alternative means outside of the advisor-advisee relationship could be considered very
low. This would increase the dependence on and power of the advisor, as well as enhance the power
differential as a result, as per the Power-Dependence model.

For post-graduation employment, the advisor’s recommendation is often solicited, particularly for
research-intensive careers, including postdoctoral positions, tenure-track faculty positions in universi-
ties with high research activity, industry research positions, as well as federal, state, and university re-
search positions (Inman et al., 2011; Pinheiro et al., 2017; Qu & Harshman, 2022). Further, for these
employment placements, the advisor’s professional network, facilitation, and advice are instrumental
(National Research Council, 2011; Schlosser, Lyons, et al., 2011a). Therefore, in this advisor-centric
context, alternatives for the advisee to meet the post-graduate employment goal outside the advisor
could be very limited, thereby increasing dependence on and the power of the advisor, as well as en-
hancing the power differential in line with the Power-Dependence model. However, for doctoral stu-
dents secking non-research-intensive careers, including faculty positions in more teaching-oriented
institutions (e.g., comprehensive universities, liberal arts colleges, community colleges) as well as pol-
icy, legal, sales, administrative, scientific writing, or other alternative careers, the advisor’s ability to
advise and facilitate job placement could be limited. Also, her recommendation would be desirable,
but the advisee may be able to justify an alternative by presenting more relevant information for the
position through other sources, such as teaching supervisors, employers, or internship supervisors.
As such, for non-research-intensive alternative careers, alternatives available to the advisee outside
the advisor could be comparatively higher, thereby decreasing the ” advisee’s dependence on the advi-
sor and the advisor’s power over the advisee, as well as decreasing the power differential according to
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the Power-Dependence model. Therefore, the availability of alternatives outside the advisor-advisee
relationship for advisees’ post-graduate employment goals may depend on the career goals of the ad-
visees, which need to be considered during field studies.

Thus, for the advisee’s goals of research success, graduation, and postgraduate employment in re-
search positions, a very low ALg, (i.e., Factor 2: the degree of the advisee’s dependence on the advi-
sor) would contribute to the power differential between them. Perceivable actions to increase alterna-
tives to the advisee (i.e., increase AlLay) via strategic maneuvering of the power-balancing operation 11
include those by the advisee, the advisor, or other stakeholders in graduate education.

Adpvisee actions. Emerson (1962) and Wee et al. (2017) posited that power-balancing operations are
a tactic that the weaker actor in a power-unbalanced relationship is motivated to use to reduce de-
pendence on the stronger actor to overcome the tensions or stressful situations that arise as a result
of dependence-based power. Actions a doctoral advisee could take in this respect include enhancing
self-reliance, increasing reliance on others with expertise other than the advisor, and utilizing re-
sources available at the university.

Utilizing self: Toward the ‘research success’ goal, the advisee could make intentional efforts to en-
hance his own competencies related to research, such as by improving background knowledge, devel-
oping critical thinking skills to determine directions of his research, and enhancing troubleshooting
and problem-solving skills. These efforts may include extensive reading, greater dedication and en-
gagement, secking assistance from other personnel, and attending seminars and workshops. Similarly,
for ‘graduation’-related processes, an advisee could intentionally enhance his self-dependence via ac-
tions such as improving knowledge of the requirements and procedures related to graduation, aug-
menting scientific presentation skills, and enhancing competencies for masterful dissertation compila-
tion. Enhancing the availability and quality of guidance information on websites, progress-tracking
documents, and student handbooks is a practice institutions use to aid doctoral student self-guidance
(Sowell et al., 2010). Toward the ‘post-graduation employment’ goal as well, intentionally developing
self-competencies such as masterful preparation of application material and interviewing skills, im-
proving teamwork and other advantageous workplace skills during the graduate experiences, and de-
veloping vital networks may strengthen candidacy for gainful job opportunities. These may serve as
effective alternatives to excessive reliance on the advisor for securing employment, such as introduc-
tions to her professional networks and exemplary recommendations.

Utilizing other personnel: Assistance to reach these goals could be actively sought by the advisee
from others outside of the advisor. For example, help toward the ‘research success’ goal could be
sought from others conducting similar research or using similar experimental methods, such as senior
members in the laboratory, colleagues in other laboratories, research collaborators, as well as disserta-
tion committee members (Bettencourt et al., 2024; Friedensen et al., 2024). In addition to organizing
events and opportunities to enhance connections among doctoral students and with faculty that may
facilitate this power-balancing operation, some institutions are also taking steps to train and assign
peer mentors to new doctoral students as well as provide external mentors (Sowell et al., 2010).

Utilizing resourceful offices: To the extent available, advisees could seck help toward their goals from
on-campus resourceful offices. These may include scientific facility centers for experimental support,
departmental and graduate school student services personnel for advice on graduation-related pro-
cesses, professional development opportunities provided by academic departments, graduate pro-
grams, and the university’s teaching center, as well as assistance from the university’s career center.
Institutions have been particularly active in establishing dissertation-writing support, spaces, and ac-
tivities, as well as professional development and employment-search activities for doctoral students
(Sowell et al., 2010).

Adpvisor actions. Based on the Power-Dependence theory, enhanced advisee competency, his self-
reliance, and reliance on alternatives for success would arguably result in a power trade-off for the
advisor. However, it could also be a highly productive and time-saving mechanism for advisors, given
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the extensive effort, commitment, and time investment required to facilitate the success of each doc-
toral advisee. As such, the advisor could actively facilitate and encourage the advisee’s self-advance-
ment and the use of other personnel and resourceful offices. These may include introducing the ad-
visee to her peer networks, sponsoring or otherwise supporting the advisee to attend conferences,
workshops, or other professional development activities, and facilitating applications for external fel-
lowships or grants, thereby nurturing holistic student development.

Stakeholder actions. These may vary depending on the expertise, resources, and mission of the
stakeholder entity, their level of access to and potential influence on the doctoral education system,
or on the advisor-advisee relationship itself. Some entities may hold special advantages to encourage
positive change, particularly given the types of powers they may hold, including reward power
(French & Raven, 1959) such as in tenure and promotion structures, monetary awards, grant funding
and recognitions to incentivize beneficial directions (Friedensen et al., 2024; National Academies of
Sciences, Engineering, and Medicine, 2018) and legitimate or referent power (French & Raven, 1959)
to influence policy, practices and culture (Friedensen et al., 2024). Further, research operations and
graduate education in laboratory sciences, which depend on extramural funding, would give granting
agencies a unique position to facilitate positive change (National Academies of Sciences, Engineering,
and Medicine, 2018). Such potential specific actions by stakeholders to enhance alternatives to the
advisee (i.e., increase AL) are as follows.

Financial support: Uncoupling the financial dependence of the advisee from the advisor would argua-
bly reduce the power imbalance in the advisor-advisee relationship (Bettencourt et al., 2024; Frieden-
sen et al., 2024). For example, stakeholders providing funding sources earmarked for doctoral stu-
dents would grant them an ‘alternative’ to an advisor’s funding, thereby increasing ALy, for advisee’s
‘research success’ and ‘graduation’ goals with respect to expenses. While research funding would re-
duce the advisee’s dependence on the advisor for dissertation-related expenses, a stipend would pro-
vide separation of the advisee’s livelihood from the advisor’s influence.

Power-balancing in Dissertation Committees: A dissertation committee guiding a student’s progress
through research and the degree is envisioned to ameliorate the power differential between advisor
and advisee, compared to the advisor serving as the sole guide (Friedensen et al., 2024; National
Academies of Sciences, Engineering, and Medicine, 2018). Policies and procedutres established early
in the student’s journey, such as forming the dissertation committee and holding frequent committee
meetings, are examples of applying the power-balancing operation II in this regard, thereby increas-
ing AL.p. Further, given the critical nature of the decisions made by the dissertation committee, ALqp
could be increased by establishing dissertation committees with a more equitable distribution of
power among their members. For example, analysis of websites shows that occasionally a graduate
program has a policy in which the chair of the dissertation committee is a faculty member outside the
student’s advisor. As a result, part of executive decision-making would rely on the alternative disser-
tation committee chair, thereby reducing the advisee’s dependence on the advisor and the advisor’s
power. Similarly, AL, could be increased by including a representative in the dissertation committee
specifically tasked with a student support role to help the advisee with degree navigation, perfor-
mance improvement, and emotional support, thereby serving as an alternative to excessive depend-
ence on the advisor for such support. This ‘success coach’ approach, trending in master’s and profes-
sional doctoral programs, could become a valuable addition to enhance the student-centered devel-
opmental aspects of the Ph.D. education process and support student well-being.

Structure and monitoring: Establishing policies, procedures, and incentives that enhance the struc-
ture, monitoring, and support mechanisms of the doctoral education process by vested stakeholders
could increase alternatives available to the advisee (i.e., increase AL.p) by detecting issues in a timely
manner and broadening their sources of advice and support. While faculty priorities for degree com-
pletion and time-to-degree for advisees have been shown to be low (National Research Council,
2011), structured programs with greater supervision and more frequent mentoring have been shown
to be beneficial for advisee success (Schlosser, Lyons, et al., 2011a; Schlosser, Talleyrand, et al., 2011).
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As evident by graduate school and graduate program websites, some doctoral institutions are making
efforts toward more structured doctoral programs with annual goal-setting and documented progress
evaluations for each advisee, coupled with dissertation committee meetings, thereby enabling struc-
tured monitoring and intervention when necessary (Schlosser, Lyons, et al., 2011b).

Mediation and customized solutions: When a need for intervention is identified through dissertation
committee activities, structured monitoring, a personal communication to a stakeholder, or an official
complaint or grievance filing, providing individualized solutions via mediation is a valuable approach
to enhance ALy, Given the apprehensions of advisees about addressing challenges directly with their
advisor (Qu & Harshman, 2022) and the power differential between them, a stakeholder mediator
(e.g., a dissertation committee member, the ‘success coach’) facilitating the solutions may in itself
constitute a beneficial alternative for the advisee, instead of strong decision-making by the advisor.
These mediations may include solutions to research and degree progress-related challenges or con-
cerns related to a sub-optimal advisor-advisee relationship. Such may be particularly helpful to ad-
visees where a change of advisor is advisable, given the sensitivity of such situations and the potential
negative effects on advisees’ degree progression (Bettencourt et al., 2024; Friedensen et al., 2024).

Joint mentorship and research: The narrow field in which a student conducts his research in labora-
tory sciences, for which the expertise and resources at the institution are generally available only via
the advisor, remains a major factor for limited alternatives to the advisee for ‘research success’ and
hence ‘graduation’ (Primé et al., 2015; Taylor, 2023). Faculty ‘cluster hires’ in overlapping research
areas, as well as incentivizing research collaborations and providing joint mentorships to doctoral stu-
dents, would be helpful to this end (Taylor, 2023; Walker et al., 2008; Young et al., 2019). Further,
joint dissertation projects between students and lock-step progression through the dissertation as a
cohort have been experimented with, to facilitate progression through the doctoral degree (Young et
al,, 2019). These approaches have the advantage of enhancing peer support, which may provide an
alternative to dependence on the advisor for experimental, intellectual, and emotional support to
some degree (i.e., increase ALgp).

Opening up the relationship: Relationship isolation, along with graduate education culture, limits the
alternatives available to the advisee (i.e., low AL,). Due to the way the doctoral education structure is
traditionally set up within the apprenticeship model, the advisor-advisee relationships may largely ex-
ist in isolation, day to day, from other on-campus relationships and processes (Taylor, 2023). For ex-
ample, an advanced-stage doctoral student may work in the laboratory conducting experiments or
writing the dissertation, engaging almost exclusively with the advisor in the process, sometimes for
weeks or months without closely involving other faculty, students, or offices for help (Primé et al.,
2015). On the other hand, the graduate education culture also promotes, expects, and assigns the
doctoral student almost to the total cate to the advisor (Taylor, 2023). This culture and tradition, in
turn, promote excessive dependence on the advisor by discouraging alternative sources of support
for the advisee outside the advisor-advisee relationship (Qu & Harshman, 2022). To address this situ-
ation, particularly the institutional stakeholders could strive to change this culture and traditions to
‘open up’ the advisor-advisee relationship and broaden the support structure for the doctoral stu-
dents.

Career development support: Some of the stakeholder actions discussed may also aid in enhancing
AL, toward the post-graduation employment goal. For example, the dissertation committee struc-
ture, joint mentorship, and ‘opening up’ the traditionally ‘closed” advisor-advisee relationship, in
which mentors outside the primary advisor are involved in student guidance and support, may ex-
pose the student to additional networking opportunities and resources that are helpful for profes-
sional development and career placement. These mentors will also gain legitimacy to provide insights
into doctoral students’ competencies and an objective view of their doctoral experience to support
employment applications, particularly helpful to advisees in sub-optimal advisor-advisee relation-
ships. Also, stakeholders such as graduate programs and graduate schools, or external funding agen-
cies, augmenting their efforts in doctoral student professional development and career transition,
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would thereby enhance AL, by reducing the advisee’s dependence on the advisor for these pro-
cesses.

As challenges in social integration and isolation are known as a major cause of attrition for doctoral
students (Breitenbach, 2024; Rigler et al., 2017; Young et al., 2019), concerted efforts to broaden sup-
port and mentorship (i.e., increased AL,,) may provide a supportive network, role-models, and an en-
hanced sense of belonging for each student. Further, it may broaden the expetiences, learning oppot-
tunities, and perspectives of the doctoral students for multidimensional development. However, it is
logical to assume that, in most cases, dependence on the advisor could be reduced only partially by
these alternatives, not eliminated, due to the central and critical role the advisor plays in an advisee’s
doctoral trajectory. On the other hand, broader changes at the national or doctoral education level
would be impactful to facilitate reduced dependence of the advisee on the advisor (Friedensen et al.,
2024). Funding policies that enhance allocation of portable funding sources to advisees (Friedensen
et al., 2024), broader funding sources for international students (Bettencourt et al., 2024), and fund-
ing mechanisms that incentivize research projects with two- or multi-faculty mentorship (Friedensen
et al., 2024; Taylor, 2023) are such potential actions with respect to funding. Enhancing accountabil-
ity in doctoral education, including through data reporting requirements (Friedensen et al., 2024;
Lively, 2022) and incentives for experimentation with mentoring models that reduce advisee depend-
ence on the advisor (Friedensen et al., 2024; Taylor, 2023), are among other potential broad direc-
tions.

Power-balancing operation III

Research-related accomplishments (e.g., publications, citations, grants, awards) are considered the
primary indicator of professional success of individual faculty members, where such achievements
are affiliated with prestige and rewards, including tenure and promotion at the institution, recogni-
tion, resources, and influence (National Academies of Sciences, Engineering, and Medicine, 2018;
National Research Council, 2011). As such, these priorities are internalized by the faculty members
and the doctoral education system as its value system and culture (National Academies of Sciences,
Engineering, and Medicine, 2018). Therefore, the motivational investment (i.e., MIp, - Factor 1 of de-
pendence of advisor on advisee) for ‘research productivity’ and ‘research funding’ goals by the advi-
sor population could be very high in general, thereby increasing dependence on, and power to ad-
visee, and as a result, reducing the power differential according to the Power-Dependence model.
However, for advisors who are not as motivated by these research-related achievements, particularly
post-tenure (Kozlov, 2025), providing incentives and maintaining high productivity expectations by
institutions are strategies that can be intentionally used to maneuver the power-balancing operation
III to reduce the power differential in their doctoral advisor-advisee relationships.

For the advisor’s third goal of ‘advisee success,” that may signify the advisor’s mentoring success, the
motivational investment by most doctoral advisors would logically be much lower compared to their
motivational investment toward the two research-related goals analyzed. Unfortunately, this is pri-
marily due to the lower emphasis, recognition, and rewards to the advisors based on mentoring and
advisee success, particularly compared to the benefits for research productivity and research funding
(National Academies of Sciences, Engineering, and Medicine, 2018). A study by the National Re-
search Council (2011) showed that the weight placed by science and engineering faculty on faculty
research-related productivity, relative to student support and outcomes, was approximately 5:3. Con-
sidering this evaluation as well, motivational investment by the advisor population for the ‘advisee
success’ goal could be regarded as moderate. According to the power-balancing operation 111, in-
creasing the motivational investment of the advisor for her ‘advisee success’ goal (i.e., MIy, - Factor 1
of dependence of advisor on advisee) would provide an opportunity to reduce the power disparity
between the advisor and advisee.

Adpvisee’s support for advisor’s ‘research productivity’ and ‘research funding’ goals. A special
opportunity exists to enhance advisors’ interest in the ‘advisee success’ goal through research, be-
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cause the advisor’s goal for ‘research productivity’ overlaps with the advisee’s goal for ‘research suc-
cess’, where both actors have a very high motivational investment, thereby unifying the goals into a
common purpose. Therefore, the advisor’s motivational investment toward the ‘advisee success’ goal
can be expected to increase if the advisee’s ‘research success’ is especially appealing to the advisor’s
research interests. From the advisee’s end, investing efforts to identity, align with, and fulfill the advi-
sot’s research interests through his dissertation project(s), undertaking research in the advisor’s pre-
ferred areas of research, and striving for research excellence would be helpful actions in this regard.
Achieving research-related distinctions, particularly from early stages of the doctoral study, would be
valuable for gaining the advisor’s motivational investment and suppott to benefit advisee’s degree
progression. Further, the advisees could align their ‘research success’ goal with the advisot’s ‘research
funding’ goal to increase the advisot’s motivational investment in the ‘advisee success’ goal, leverag-
ing the advisor’s high motivational investment in the ‘research funding’ goal. This may include pursu-
ing successful research in directions competitive with the advisor’s grant proposals, assisting with her
grant proposal preparation, and, as a doctoral student, securing research grants, research-based fel-
lowships, or traineeships to support the advisor’s research program financially.

Stakeholders’ support for the advisor’s ‘research productivity’ and ‘research funding’ goals
through provisions to advisees. Stakeholders in graduate education could also enhance advisors’
interest in the ‘advisee success’ goal, utilizing advisors” high motivational investment toward ‘research
productivity’ and ‘research funding’ goals. For example, providing research grants to support ad-
visees’ research that would in turn advance the advisor’s research goals, supporting research-related
professional development opportunities to advisees (e.g., funding to attend technical workshops and
research conferences), as well as providing a stipend to advisees via fellowships or traineeships that
enables them to devote undivided time and attention to research, would be helpful to this end. These
strategies that facilitate research-related achievements of the advisee by enhancing research produc-
tivity, competency, portfolio, visibility, and network development would be valuable to the advisot’s
research program, which may in turn enhance her motivational investment (MIy,) for the ‘advisee
success’ goal.

A cultural shift and accountability. Generally, in the graduate education culture where research
productivity and grant funding remain the top priority and highest prestige (National Academies of
Sciences, Engineering, and Medicine, 2018; National Research Council, 2011), enhancing an advisor’s
motivational investment toward the ‘advisee success’ goal by itself is challenging. A cultural shift
would be valuable to this end and could be aided by thoughtful institutional policies and practices, as
well as reward mechanisms. As institutions are attempting to create a more appreciative culture of
mentorship and advisee success, where advisors are incentivized, recognized, and rewarded for such
successes (National Academies of Sciences, Engineering, and Medicine, 2018; Sowell et al., 2010),
this would provide opportunities to increase advisors’ motivational investment in their ‘advisee suc-
cess’ goal. Institutional leadership, as well as granting agencies and donors, could be instrumental in
developing a rewards-based system to support this shift. As discussed in the literature, enhanced ac-
countability for advisors placed by institutional and external stakeholders toward advisee success in a
student outcomes-oriented, more structured, and data-informed effort (Friedensen et al., 2024; Tay-
lor, 2023) is another mechanism that could enhance advisor motivation toward the ‘advisee success’
goal.

Power-balancing operation IV

Although the advisor may have a very high motivational investment for her ‘research productivity’
and ‘research funding’ goals, the advisee in question (i.e., focal advisee) may only be one of several
means by which the advisor could achieve these goals. For example, a doctoral advisor may guide
several research personnel at a given time, including other doctoral and master’s students, postdoc-
toral scholars, staff scientists, and undergraduate researchers, whose research collectively would con-
tribute to the advisor’s ‘research productivity’ and ‘research funding’ success. In situations where the
relationship with the focal advisee and/or their research project becomes less favorable, the advisor
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could instead shift efforts and resources to alternative personnel and their research projects, or invest
in recruits. Such switches are easy to execute due to the low-binding and highly flexible nature of
doctoral advisor-advisee agreements. Postdoctoral researchers are particularly advantageous as alter-
natives to Ph.D. students, as their stipends are close in cost to those of Ph.D. students, they are more
qualified, and they can devote themselves full-time to research. Therefore, the alternatives available
to the advisor (i.e., ALy, - Factor 2 of dependence of advisor on advisee) to reach outcomes of ‘re-
search productivity’ and ‘research funding’ are perceivably high, thereby decreasing dependence on,
and power to advisee, and as a result, increasing the power differential between advisor and advisee
according to the Power-Dependence model.

On the other hand, for the advisot’s goal of ‘advisee success’ that may signify the advisor’s mentoring
success, the focal advisee would likely be one of several doctoral advisees that the advisor guides or
has guided hitherto. Also, other research advisees, including postdoctoral scholars and master’s and
undergraduate students who are being guided, or have been guided, by the advisor, would collectively
represent the advisor’s mentoring success. However, unlike for the ‘research productivity’ and ‘re-
search funding’ goals, where the productivity of postdoctoral scholars, staff researchers, and other
advisees could serve as good substitutes for the focal advisee, for the ‘advisee success’ goal, on the
other hand, each doctoral advisee would arguably receive more prominence. This is contributed to by
factors such as the tradition of the master-apprentice model in doctoral education, doctoral students’
participation in an academic program aligned with the institution’s educational mission, and their
pursuit of a challenging yet highly regarded terminal degree. Thus, the graduate education community
and culture tend to assign expectations and responsibilities to the advisor regarding each doctoral stu-
dent’s success, though the advisor-advisee relationship itself is low-binding. Therefore, the advisor
may not be able to perfectly substitute an advisee’s deficient success with the successes of alternative
current or former advisees, particularly if the focal advisee is an above-average student with research
talent. Therefore, the alternatives available to the advisor (i.e., ALy, - Factor 2 of dependence of advi-
sor on advisee) to reach the ‘advisee success’ goal circumventing the focal advisee are perceivably less
than that for ‘research productivity’ and ‘research funding’ goals, thereby increasing dependence on,
and power to the advisee, and as a result, decreasing the power differential according to the Power-
Dependence model. Strategic approaches to maneuver the power-balancing operation IV by reducing
alternatives to the advisor (i.e., lowering Al,) could enhance the advisor’s dependence on the ad-
visee, thereby ameliorating the power disparity.

Adpvisee value enhancement. The rating for ‘alternatives’ entrenches not only the availability of al-
ternatives, but also the preference of the advisor to use the alternatives. This provides an opportunity
for the advisee to augment his attractiveness to the advisor as the preferred and effective ‘go to” op-
tion for the advisot’s ‘research productivity’ and ‘research funding’ goals. Efforts by the advisee and
stakeholders to enhance the advisee’s competence and productivity in research, to align the advisee’s
research with the advisor’s interests, and to foster collegiality with the advisor are beneficial actions
to this end. Also, research funds and stipend directly awarded to the advisee (instead of through the
advisor), developing the advisee’s skills and services that are beneficial to the research laboratory op-
eration (e.g., laboratory management and technical skills), as well as competitive grant funding, net-
works, and recognitions secured by the advisee, are other examples of ways in which an advisee could
outcompete alternatives available to the advisor.

Student-centered doctoral education culture. Improving the advisor-advisee relationship by en-
riching institutional culture, rewards, accountability, and associated policies should help with this
power-balancing effort as well, by reducing the effectiveness of the alternatives available to the advi-
sor to achieve her ‘advisee success’ goal. In this approach, each advisee’s success would be centered
in the graduate education system, and the advisee’s performance would be recognized for the advi-
sot’s mentoring success, with associated rewards as well. This may encourage the advisor to invest
more effort in the focal advisee, including secking help from additional mentors or university re-
source offices during challenging situations, rather than replacing the advisee with an ‘alternative’.
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Given the abundant availability of postdoctoral scholars in many laboratory science fields (National
Center for Science and Engineering Statistics, 2026; National Research Council, 2011), who may cost
comparably, devote full-time to research, and are more qualified, the attractiveness of a doctoral stu-
dent may rely to a large degree on such cultural and accountability underpinnings.

Enrich the advisor-advisee relationship. Toward enhancing both the advisor’s motivational in-
vestment in the ‘advisee success’ goal in the power-balancing operation 111, and for reducing the ad-
visor’s motivation to use alternatives outside of the advisee in the power-balancing operation IV, en-
richment of the advisor-advisee relationship would be valuable. This could be achieved professionally
and interpersonally, so that the advisor would be inclined to devote more to the advisee’s success.
Firstly, a compatible advisor-advisee match would be critical to developing a positive relationship be-
tween them (Primé et al., 2015; Schlosser, Lyons, et al., 2011b; Young et al., 2019), to which end, la-
boratory rotations are conducted by new students in some laboratory sciences fields to identify a
matching advisor (National Academies of Sciences, Engineering, and Medicine, 2018). Enhancing ad-
visor and advisee awareness of the graduate education landscape and trends, the critical nature and
vulnerability of the advisor-advisee relationship, the mutual benefits of a good mentoring relation-
ship, each other’s inherent challenges, and methods to nurture the relationship would be another
promising approach. While only about a quarter of advisors receive formal training in mentoring
doctoral students (Young et al., 2019), it would be valuable to expand professional development op-
portunities for advisors, including training on mentoring, issue resolution, and evidence-based meth-
ods to improve advisee success. While a higher expectation on effective relationship development is
placed on the stronger actor (i.e., advisor) (Qu & Harshman, 2022; Wee et al., 2017), efforts from ad-
visor toward mutual trust development as well as open, clear, direct and cordial communication from
the beginning of the relationship, including setting goals, expectations and timelines, have been high-
lighted as vital to the flourishing of this relationship (Qu & Harshman, 2022; Young et al., 2019). On
the other hand, Young et al. (2019) recommended that the advisee as well takes an active role in de-
veloping a good relationship with the advisor, which includes being courteous and showing apprecia-
tion, advice-seeking for goal attainment, safeguarding the advisot’s reputation, as well as enjoyable
interactions (Young et al., 2019). Informal interactions are also beneficial for developing a strong
mentoring relationship (Schlosser, Lyons, et al., 2011a). Stakeholders, such as the doctoral program,
department, graduate school, and graduate student government, that facilitate social encounters and
bonding opportunities for advisors and advisees, may thus contribute to nurturing their relationship.

Power balancing, improving the social relationship, and power navigation

Analysis of each power-balancing operation provided specific insights into potential approaches to
reduce the dependence-based power differential in three of the four operations. Some of these ap-
proaches are currently used in graduate education to varying degrees. However, insights gained from
the analysis herein using the Power-Dependence model provide an incentive to explore and enhance
actions to intentionally utilize the model to mitigate the power differential between these two actors.
Similarly, strategic power-disparity mitigation methods based on other theories and frameworks of
power would be valuable for a combined effect. For example, elevating the status of doctoral stu-
dents in the university or in the graduate education system could be one such effort.

Based on a sociological theory, reducing the power imbalance in the doctoral advisor-advisee rela-
tionship should lead to enhanced cohesion between the two actors and improve their relationship as
an interpersonal, social relationship (Emerson, 1962, 1964). The analysis also elucidated actions that
could particularly enrich the doctoral advisor-advisee relationship while reducing power disparities.
For example, actions to converge goals of each actor in a manner that aligns with the goals of the
other actor (e.g., advisee aligning his ‘research success’ goal with advisor’s ‘research productivity’ and
‘research funding’ goals), or enhancing the focus on goals that benefit the other actor (e.g., ‘advisee
success’ goal of advisor), should potentially enrich their interpersonal relationship. Also, intentional
efforts to enhance the advisor-advisee relationship were discussed as a strategy to mitigate the power
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differential through the power-balancing operations III and IV, where a close relationship would en-
courage the advisor to devote more effort to the focal advisee and dissuade the advisor from using
alternatives. Thus, the use of a sociological theory for this analysis was valuable for deriving insights
to improve the social relationship between the two actors.

Despite the efforts discussed, it was apparent that the power disparity based on dependence in this
relationship has limited room for improvement, given the nature of doctoral education, the centrality
of the advisor in the advisee’s success, and the exacerbating circumstances in laboratory sciences.
Therefore, effective power navigation methods to mitigate the negative effects of this power differ-
ential would be vital. Being the powerful actor with direct access and tools to improve this relation-
ship, the advisor’s efforts in healthy power navigation would be particularly effective (Qu & Harsh-
man, 2022; Wee et al., 2017). To this end, raising awareness among advisors of the extent of this
power disparity, its nature, and potential outcomes would be helpful. Also, advisors cultivating
healthy power navigation practices toward advisees, including social awareness, communication skills,
collaboration, and empathy (Bettencourt et al., 2024; Friedensen et al., 2024), as well as prudent and
productive use of power, including mitigation of misuse, could be thus valuable for the success of the
advisor-advisee team.

On the other hand, enhancing advisees’ awareness and understanding of the inherent power imbal-
ance in this relationship, and facilitating advisees’ development of a healthy, objective view of this
power disparity, is expected to enhance the advisor-advisee relationship (Friedensen et al., 2024; Qu
& Harshman, 2022) and, arguably, the outcomes. Also, educating advisees of ways to successfully
navigate the power disadvantage and the enigmatic doctoral degree with a hidden curriculum
(Friedensen et al., 2024), as well as on available resources, would be valuable. Further, skill develop-
ment workshops for advisees on topics such as negotiation and conflict resolution, resilience, manag-
ing stress and anxiety, advanced communication skills, thriving under challenging circumstances, time
and priority management, and productivity strategies could be particularly valuable. However, as ad-
visees are the ‘weaker actor’ in terms of power, it would add an extra layer of challenge for them to
impact the advisor-advisee relationship, therefore support personnel and mechanisms to facilitate
their efforts would be key. On the other hand, as power is a corrupting force as discussed, and given
the significant power disparity in the doctoral advisor-advisee relationship, vigilance, early identifica-
tion, and intervention in situations of power misuse would be a valuable direction. Particularly, stake-
holders closest to the advisor-advisee relationship and have student success-related functions (e.g.,
dissertation committee, ‘success coach’, graduate program, or department) would likely have oppor-
tunities for such insights and actions.

CONCLUSIONS

Emerson’s (1962) Power-Dependence theory was used herein to develop a simplified, quantitative
analytic model to investigate the power differential between the doctoral advisor and advisee in la-
boratory sciences in future empirical field studies, while testing, adapting, and improving the model
as needed.

Using the model, the independent variables of the Power-Dependence theory (i.e., MI and AL) were
discussed in the context of the power differential in the doctoral advisor-advisee relationship in la-
boratory sciences. A potential primary root cause of the dependence-based power differential was the
deficiency of alternatives available to the advisee to achieve his goals outside the relationship with the
advisor, in contrast to the abundance of alternatives available to the advisor to achieve her goals out-
side the relationship with the specific advisee. The low advisee-centeredness of the doctoral educa-
tion system and the isolated (i.e., ‘closed’) nature of the doctoral advisor-advisee relationship also
emerged as other potential root causes of the power differential. Further, the high value placed on
research prestige and grant funding as measures of faculty success, compared to their mentoring ef-
fectiveness and advisee-success outcomes, was surmised as another potential root cause. The theory’s
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simplicity and robustness, along with its conceptual compatibility with the focal phenomenon, en-
hanced its explanatory power and generated valuable insights.

The power-balancing operations of the Power-Dependence model were maneuvered in the focal
context to suggest potential solutions to reduce the power disparity. These approaches were potential
actions by advisee, advisor and other vested stakeholders of graduate education, which included de-
veloping advisee competence and self-efficacy, enhancing alternative support and resources to ad-
visee, augmenting the value of each advisee with respect to advisor goals, converging advisor and ad-
visee goals, early identification and mediation of challenging situations to assist with productive solu-
tions, as well as nurturing a more ‘open’ and advisee-centric doctoral education culture with success-
ful advisor-advisee socio-academic relationships. The effectiveness of these potential power mitiga-
tion methods could be investigated in empirical field studies. While some of these methods are prac-
ticed to varying degrees in doctoral education, the intentional use of these approaches, guided by the
Power-Dependence framework, would provide a strategic means of reducing the power differential.
Consistent with the theory’s sociological roots, reducing the power imbalance and the specific ap-
proaches identified to do so can be expected to improve the social relationship between these two
actors.

Power-Dependence theory was applied here for the first time in an academic advisory relationship or
a research laboratory supervisory context. Compared to hitherto less insightful single-goal analyses,
the developed analytic model advances the Power-Dependence analysis methodology to a more in-
sightful multi-goal model. As such, this study provides a foundation for assessing and addressing de-
pendence-based power mechanisms in the focal relationship in real-life settings, while also advancing
the field of power research. Upon optimizing the methodology through field applications, it holds
promise for application across diverse doctoral advisor-advisee relationships with varying characteris-
tics and circumstances, as well as for analyzing dependence and power dimensions in other academic
or laboratory-based relationships. However, it is important to be cognizant that this study and meth-
odology pertain to a single mechanism of power, which is dependence-based, while other mecha-
nisms of power (e.g., rank, status, identity, referent, reward, coercive) are arguably important in deter-
mining the overall power situation in this relationship.

Given the importance of the doctoral advisor-advisee relationship to the success of both actors, insti-
tutions, and the laboratory-based research enterprise, as well as the concerning rates of unsuccessful
advisee outcomes and negative effects on their wellness, the mitigation of the power differential in
this critical relationship must receive due focus. However, reducing the power differential in this rela-
tionship has limitations due to the apprenticeship model of doctoral education and the operational
methods in laboratory sciences, including advisor-dependent mechanisms of funding and shared in-
tellectual ownership. Accepting these limitations to reduce the power imbalance in this relationship,
other ways to improve the relationship and outcomes via effective power management were dis-
cussed. These included raising awareness of the power dynamics and productive power-navigation
methods for the advisor and advisee, as well as eatly identification of power misuse and intervention.
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