. An O]ﬁa’ [ Publication
Intel'natlonal JOlll'l'lal Of of the [n;brmmg .;Zerm’ Instirure

. InformingScience.or,
Doctoral Studies i I

I[DS.org

Volume 19, 2024

INFLUENCES OF LEARNING EXPERIENCES ON
RESEARCH LITERACY AMONG POSTGRADUATE
STUDENTS AT MALAYSIAN RESEARCH UNIVERSITIES

Ibnatul Jalilah Yusof* Universiti Teknologi Malaysia, jjalilah@utm.my
Skudai, Johor, Malaysia

Siti Khadijah Mohamad Universiti Sains Malaysia, Pulau sitikhadijahmohamad@usm.my
Pinang, Malaysia

Lukman Hakim Ismail Universiti Teknologi Malaysia, lukman@utm.my
Skudai, Johor, Malaysia

ABSTRACT

Aim/Purpose Given the limited research on assessing research literacy among postgraduate
students in the education field, this study aims to explore the association be-
tween research literacy scores and learning experiences. These experiences in-
clude reading intensity, participation in formal research-related courses, and en-
gagement in presenting and publishing articles.

Background Postgraduate students are required to master essential skills such as reading,
evaluating, interpreting, and synthesizing information from primary research ar-
ticles, as they are expected to be both consumers and producers of scholatly
work like theses and research articles. Developing research literacy, which en-
compasses these skills, is crucial. Without adequate research literacy, students
may misinterpret research findings, compromising the quality of their studies.
This not only affects their own work but also negatively impacts other research-
ers who reference their research outputs.

Methodology This study utilized a survey method with a sample of 236 postgraduate research
students in education. The participants were selected through stratified sam-
pling, dividing them into two strata: master’s students and doctoral students.
The survey data were analyzed using multiple regression for inferential pur-
poses.
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BACKGROUND

This study offers guidance on designing supportive programs based on the ex-
amined factors influencing research literacy among postgraduate students. Un-
derstanding these factors will enable more targeted and effective program devel-
opment to foster students’ research abilities.

Findings revealed that all five predictors predict the research literacy of post-
graduate students in education. Nevertheless, further analysis shows that three
of the five predictors significantly predicted research literacy scores. These in-
clude the total number of courses attended, t (230) = 2.62, p < .05; the total
number of papers published, t (230) = 4.05, p < .05; and the number of articles
read monthly. Among these, the total number of articles published emerged as
the strongest predictor, followed by the total number of courses attended and
the number of articles read monthly.

Practitioners in education should focus on enhancing research literacy within
formal research courses provided for postgraduate research students. These
courses should be tailored to improve research literacy skills and align with
evolving needs and expectations, especially in the context of academic publica-
tion. Additionally, practitioners should implement interventions that cultivate
reading habits, as staying informed directly affects students’ academic publica-
tion endeavors.

Researchers should investigate additional learning experiences that could impact
research literacy. This includes exploring the role of mentorship, collaborative
projects, and the use of digital resources in research education. Furthermore,
engaging in longitudinal studies to track the development of research literacy
over time is recommended. This would provide insights into how research skills
evolve throughout the course of postgraduate studies.

This study aims to empower research students by providing them with essential
skills and knowledge for critical assessment, engagement, and contribution to
research findings. Enhancing research literacy leads to a more informed, prob-
lem-solving, and evidence-based research community. Ultimately, this effort can
significantly improve the quality of research education.

Future studies may examine other factors, such as the barriers and challenges
that students face in acquiring research literacy skills, including motivational,
psychological, and socio-economic factors.

research literacy, postgraduate students, formal research courses, immersion in
research, reading intensity

Higher education institutions in Malaysia are continuously challenged by the government to increase
the number of postgraduate students, as they are seen as important contributors to research and jour-
nal publications, thereby enhancing Malaysia’s economic competitiveness (Shariff et al., 2015). There-
fore, Malaysian research universities provide support for students by offering courses or modules
that include research methods, data analysis, critical writing, and presentation skills during their first
yeat of postgraduate studies (Md Kasim et al., 2021; Yusof, 2019).

Nevertheless, the criteria for passing or failing these courses vary widely (Yusof, 2019). Some courses
only require attendance, while others might require a mini proposal presentation (Jeyaraj, 2020; Md
Kasim et al., 2021; Yusof, 2019). After the first year, postgraduate students are often left to manage
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their research independently. This means that, beyond the initial year, there is typically no formal as-
sessment of their research skills or ability to conduct research except for evaluations by their supervi-
sors, proposal defenses, and, ultimately, the viva voce examination.

In order to complete their studies, postgraduate students in Malaysia are also required to publish at
least two articles in journals, necessitating them to read, write, and publish. This presents a significant
issue, as reading research articles is fundamentally different from reading reports or textbooks. Read-
ing research articles requires students to understand, interpret, and make sense of the methods used
and correlate them with the data and discussion presented (Varnhagen & Digdon, 2002). The ability
to understand and interpret research articles is referred to as research literacy (Grofl Ophoff et al.,
2017; Senders et al., 2014; Yusof, 2019).

Generally, research literacy is defined as the ability to search, identify, interpret, and evaluate relevant
research articles from appropriate resources (Senders et al., 2014). Jakubec and Astle (2017) stated
that research literacy is arguably just as important for students as research capacity. A lack of research
literacy not only hinders the progress of writing research articles but also compromises the quality of
research by leading to misunderstandings of findings (Cleary et al., 2016).

It is often assumed that postgraduate students, especially doctoral students, have little or no difficulty
reading research articles (Burgess et al., 2012; Singh, 2014). However, Hubbard and Dunbar (2017)
found that both postgraduate and postdoctoral students struggle to read research articles, especially
when interpreting figures and statistical data. This difficulty likely stems from a lack of personal re-
search context and prior knowledge. Furthermore, the findings of Yusof et al. (2019) revealed that
the literacy level of postgraduate research students in education in Malaysia is moderately low. This
study also indicated that their knowledge of research methodology is similarly at a moderate low
level. Additionally, postgraduate students demonstrated poor performance in statistical literacy.

To date, there is limited research measuring research literacy among Malaysian postgraduate students
and identifying the factors that might contribute to it (Yusof, 2019; Yusof et al., 2019). Therefore,
this study aims to investigate to what extent experiences such as the frequency of daily reading, the
number of articles read monthly, the number of formal courses attended, the number of research
presentations, and the number of research publications influence the research literacy of postgraduate
students in education. Additionally, this study secks to identify the most significant contributor to re-
search literacy among these factors.

LITERATURE REVIEW

CONCEPT OF RESEARCH LITERACY

The definition of literacy is continually evolving, and there is no consensual agreement among schol-
ars regarding its exact meaning. Definitions of literacy often vary depending on the values and ration-
ales of specific subjects, such as mathematics or computer literacy (Jablonka, 2003) or multidimen-
sional concepts (Brody et al., 2012; Powell, 2016). Research literacy, being a relatively new term, is
similarly evolving, with limited studies available on the topic. According to Besseah et al. (2017), re-
search literacy is “currently generic and needs to be interpreted in relation to one’s disciplinary prac-
tices and assessment demands” (p. 558).

In the context of medical research development, Senders et al. (2014) define reseatch literacy as “the
ability to access, interpret, and critically evaluate medical literature” (p. 1). They suggest that research
literacy is essential for practitioners to make informed decisions based on research evidence regarding
their patients. They also propose that research literacy involves a set of skills that can be systemati-
cally taught, practiced, and refined to help practitioners effectively utilize available medical literature.
According to Senders et al. (2014), a research-literate practitioner should (i) be familiar with the
abundance of available research databases, (i) be able to search and retrieve literature, (iif) understand
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the purpose of the research and its questions, and (iv) determine whether the research design and
analysis are appropriate for answering the questions.

Olola et al. (2016) simply define research literacy as familiarity with research concepts, including the
ability to differentiate between quantitative and qualitative research and knowledge of research de-
signs and processes. Powell (2016) defines research literacy as “the capacity to obtain, process, and
understand basic information needed to make informed decisions about research participation” (p.
vii). Powell is particularly concerned with racial and ethnic minorities who are underrepresented in
health-related research due to a lack of understanding of the research process, especially regarding
informed consent.

In the educational research context, Shank and Brown (2007) associate research literacy with critical
reading, defining it as the “ability to read many types of research reports and articles and benefit in a
variety of ways from the practice” (p. 22). Similar to Senders et al. (2014), they suggest that research
literacy can be developed through practice and experience. They emphasize that familiarity with the
terms and concepts of educational research strengthens the ability to read and understand research.

Grol3 Ophoff et al. (2017) define research literacy as “the ability to purposefully access, comprehend,
and reflect on scientific information, as well as apply the resulting conclusions to educational deci-
sions” (p. 39). They conceptualize research literacy based on five steps of the research cycle: “(i) pos-
ing answerable questions, (ii) searching for relevant information, (iii) reading and critically appraising
evidence, (iv) evaluating, and (v) applying conclusions according to educational needs” (p. 40).

Beaudry and Miller (2016) define research literacy as “the ability to locate, understand, discuss, and
evaluate different types of research; to communicate accurately about them; and to use findings for
academic and professional purposes” (p. 4). They argue that research literacy should be integrated
with other literacies, empowering educational practitioners to access, understand, and apply research
findings to their academic and professional development. They map research literacy as an integra-
tion of four components: (i) information literacy, (ii) verbal literacy, (iii) numerical literacy, and (iv)
visual literacy.

Based on the definitions discussed, two common themes emerge: (i) the ability to search and locate
articles, and (ii) the ability to interpret research articles. These abilities enable research consumers to
make informed decisions about their practices, whether for professional or academic purposes.
Therefore, in this paper, research literacy is defined as the ability to identify, access, interpret, and
evaluate research articles, encompassing multidimensional components such as information literacy,
knowledge of research methodology, and statistical literacy.

THEORETICAL UNDERPINNING

Vygotsky’s (1978) concept of the Zone of Proximal Development (ZPD) posits that the ZPD repre-
sents the difference between what learners can do independently and what they can achieve with
guidance from a More Knowledgeable Other (MKO). Vygotsky’s ZPD emphasizes that learners can
reach higher levels of understanding and skill with the support of an MKO, such as a teacher or peer,
than they would be able to achieve on their own. Furthermore, ZPD is always changing. This means
that as individuals learn, practice, and gain experience, their ZPD shifts, reflecting ongoing cognitive
development (Doolittle, 1996, 1997).

Figure 1 illustrates Vygotsky’s concept of the ZPD and how the need for assistance changes during
the learning process (Doolittle, 1996, 1997). In the eatly stages of learning, students require much as-
sistance to perform tasks, as their independent performance is low. As they progress and gain more
knowledge, they move through the ZPD, needing less assistance while their ability to perform tasks
independently increases. By the late stages of learning, students can perform tasks with little to no
assistance, having internalized the necessary skills and knowledge. This progression emphasizes the
importance of guided learning and gradually reducing support as learners develop their abilities.
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Figure 1. Vygotsky’s Zone of Proximal Development (based on Doolittle, 1996)

This dynamic nature of the ZPD aligns with the development of research literacy, which can be con-
tinuously honed through repeated practice and varied experiences (Senders et al., 2014; Shank &
Brown, 2007). As postgraduate students engage in research activities, guided learning, and collabora-
tive projects, their research literacy skills expand, allowing them to tackle increasingly complex re-
search tasks. Reis-Jorge (2007) further argued that teachers’ perceptions and understanding of re-
search progressively improve through learning experiences, demonstrating that teachers improve
more effectively when they operate within their ZPD with appropriate guidance. Independent read-
ing alone may not significantly improve research literacy until students immerse themselves in re-
search activities. This immersion provides the necessary guidance and support, enabling students to
tully develop their research skills within their ZPD. This study, therefore, examines the impact of
three learning modes — reading, formal courses, and immersion in research — on research literacy.

The first potential factor influencing research literacy is reading. Erdem (2015) highlighted the close
relationship between reading and critical literacy. This idea is reinforced by Round and Campbell
(2013), who found that frequent exposure to primary articles, coupled with guided reading, enhances
students’ attitudes and confidence in data interpretation. Olola et al. (2016) also proposed that the
quantity of research articles read could impact research literacy. Lie et al. (20106) discovered a negative
correlation between the difficulty experienced in reading research articles and the number of articles
read. Similarly, Hubbard and Dunbar (2017) indicated that perceptions of research articles might be
influenced by the volume of articles read. While they did not directly explore the link between read-
ing volume and comprehension, they suggested that students at research-intensive universities, who
likely read a substantial number of articles, would become more familiar with research articles
through this increased exposure.

The second potential factor affecting research literacy is participation in formal courses. These are
categorized as research interventions by Brody et al. (2012), Olola et al. (2016), and Powell (2016) or
as mandatory courses for research students, as noted by Grol3 Ophoff et al. (2015, 2017). However,
the outcomes reported in these studies are inconsistent, likely due to variations in how research
literacy is defined and the focus of the courses or interventions. For example, some studies, such as
those by Brody et al. (2012), Olola et al. (2016), and Powell (2016), concentrate mainly on research
methods knowledge, aiming to enhance understanding in this specific area. On the other hand, Grof3
Ophoff et al. (2017) adopt a broader definition of research literacy, including information literacy,
statistical literacy, and evidence-based reasoning. Yet, their post-course results primarily show
significant improvements only in information literacy. This discrepancy might be attributed to a
general tendency within faculties to favor courses that emphasize information literacy and qualitative
methodologies.



Influences of Learning Experiences on Reseatrch Literacy

The third potential factor is immersion in research. As delineated by Reis-Jorge (2007), immersion in
research encompasses the final submission of a small-scale research project, which can take various
forms. This might include a materials design project with a justification or academic defense, the cre-
ation of a publishable article or a series of such articles or conducting a seminar akin to what students
might typically be asked to perform. Lundwall et al. (2019) emphasize that participation in activities
like research publications reflects students’ interest in research, along with their persistence and writ-
ing skills. Naragund et al. (2015) further support this, noting that activities such as research presenta-
tions and publications enhance students’ confidence, communication, presentation, and article organ-
ization skills. Similarly, Walkington (2015) argues that participating in research conferences and publi-
cations is crucial for student progression, as it provides opportunities for feedback exchange and
learning.

In the context of research publications, the process of giving and receiving feedback plays a vital role
in enhancing the quality and rigor of academic work. The feedback mechanism is particularly pro-
nounced in the peer-review process, which is a central and critical component of scholarly publish-
ing. Importantly, this process also serves as a learning opportunity for researchers, particularly emerg-
ing scholars, to understand the standards and expectations of high-quality academic work (Campbell
et al,, 2021). Interactions such as giving and receiving feedback from others on their research outputs
provide an additional learning opportunity (Kneale et al., 2016). From the study, students valued
feedback from other academicians and participants as it influenced the progression of their current
research. In other words, if students do not appreciate or consider the feedback provided by others
in the academic and research community, it may lead to stagnation or a slower pace of progress in
their research projects. Other benefits of research publications and conferences include enhancing
students’ learning, increasing retention, and providing adequate career preparation (Campbell et al.,
2021).

This study addresses gaps in previous research on factors contributing to research literacy by focus-
ing on three specific learning experiences: reading, formal courses, and immersion in research. In the
reading category, we measure the frequency of daily article readings and the total number of articles
read per month. Since research literacy in this study encompasses information literacy, knowledge of
research methodology, and statistical literacy, we include all courses pertinent to these domains, such
as academic reading courses, information literacy courses, research methodology courses, and data
analysis or statistics courses. For the immersion in research factor, we consider both the number of
research presentations and publications by the students. Additionally, this study fills a gap in the ex-
isting literature, as there are limited studies assessing research literacy and examining its contributing
factors among postgraduate research students in the field of education, in contrast to the more exten-
sively researched medical and health fields (Jakubec & Astle, 2017; Senders et al., 2014).

RESEARCH METHODOLOGY

RESEARCH OVERVIEW

This study primarily used a quantitative survey design, employing the Research Literacy Test (RLT)
to answer the following research questions:

RQ1: To what extent do the frequency of daily reading, the number of articles read monthly,
the number of formal courses attended, the number of research presentations, and the
number of research publications influence the research literacy of postgraduate students
in education?

RQ2: Which factors contribute the most to the research literacy of postgraduate students in
education?



Yusof, Mohamad, & Ismail

RESEARCH INSTRUMENT

The research instrument used in this study is the Research Literacy Test (RLT), which is divided into
two sections. Section 1 consists of 40 multiple-choice questions (Table 1), and Section 2 assesses the
factors contributing to research literacy (Table 2).

The RLT questions were validated by five experts in the education field who have experience super-
vising postgraduate students. Furthermore, a total of 72 respondents were involved in the pilot study,
38 of whom were master students and 34 of them were doctoral students. The Cronbach’s alpha
value is 0.86 (good) (Cronbach, 1951).

Table 1. Research literacy components

Cognitive Educational research literacy components No. of | Total
level Information literacy | Research methodology | Statistical literacy | items | items
Remember 2 1 3 15
(12) (19)
Understand 3 5 4 12
(6,7,8) (12,18,21,23,25) (28,32,33,35)
Apply 4 4 3 11 17
(3,4,9,10) (13,14,15,106) (27,34,37)
Analyze 1 3 2 6
5) (17,22,24) (29,38)
Evaluate 2 4 6 8
(11,20) (20,31,39,40)
Create 2 2
(30, 36)
No of Items 10 15 15 40

As shown in Table 1, the Research Literacy Test (RLT) consists of 40 questions, with 10 items fo-
cused on information literacy, 15 items on research methodology knowledge, and 15 items on statisti-
cal literacy. The questions range from the remembering level to the creating level.

The information literacy questions assess the ability to access and locate research articles, recognize
different types of academic documents (such as references and citations), and search for relevant in-
formation. The research methodology questions evaluate the understanding of the elements of quan-
titative and qualitative research articles, basic data-gathering tools and procedures, and methods used,
as well as the basic types of quantitative and qualitative research articles. The statistical literacy ques-
tions assess familiarity with basic statistical concepts and terminologies, understanding of statistical
tests (including correlation, t-test, ANOVA, and regression), and the ability to interpret statistical
analyses based on data and charts or graphs.

Table 2. Learning experience components

Learning experience

construct Items
Formal Have you attended any research methodologies courses?
research courses Yes [] No []

If yes, how many classes have you attended?

Have you attended any statistics (data analysis) courses?
Yes [] No []
If yes, how many classes have you attended?
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Learning experience
construct

Items

Have you attended any academic reading courses? (e.g., how to read re-
search articles class, how to evaluate research articles)

Yes [] No []
If yes, how many classes have you attended?

Have you attended any information literacy courses? (e.g., how to search
and retrieve research articles)

Yes [] No []
If yes, how many classes have you attended?

Immersion in re-
search

Have you presented your research at international conferences?
Yes [] No []
If yes, in how many conferences have you participated?

Have you presented your research at national conferences?
Yes [] No []
If yes, in how many conferences have you participated?

Have you presented your research on other platforms? (e.g., 3 minutes the-
sis competition; proposal defense)

Yes [ No []
If yes, in how many activities have you participated?

Have you published your research in indexed journals? (e.g., Scopus, WOS,
ERA)

Yes [] No []

If yes, how many papers have been published?

Have you published your research in a non-indexed journal?
Yes [] No []
If yes, how many papers have been published?

Have you published your research on other platforms? (e.g., proceeding,
technical report, book chapter)

Yes [] No []
If yes, how many papers have been published?

Reading intensity

How frequently do you read research articles a day?
Never [ | Rarely [ | Occasionally | | Frequently [ | Very frequent [ ]

How many research articles have you read monthly?
None [] 1-3 articles [ | 4-6 articles [ ] 7-9 articles [ ] More than 10 [ ]

Postgraduate level

Masters [ | Doctoral [ ]

The second section of the Research Literacy Test (RLT) is designed to measure independent varia-
bles, specifically focusing on learning experiences. These are evaluated based on three primary con-
structs, as detailed in Table 2. The formal research course components include research methodol-
ogy, statistical/data analysis, information literacy, and academic reading courses, which were selected
for their relevance to research literacy. The immersion in the research component encompasses re-
search presentations and research publications. The reading intensity component includes the fre-
quency of daily reading and the number of articles read monthly. Additionally, for demographic put-
poses, the RLT requires students to specify whether they are master’s or doctoral students.
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PoPULATION AND SAMPLING

The main population for this study is postgraduate research students from five research universities
(RU) in the education field. The rationale for choosing RU is that these universities focus more on
research activities, and their education is based on research and development (Malaysian Ministry of
Higher Education, MOHE). Those five education-based faculties include the Faculty of Education,
Universiti Malaya; School of Educational Studies, Universiti Sains Malaysia; Faculty of Education,
Universiti Kebangsaan Malaysia; School of Education, Universiti Teknologi Malaysia; and Faculty of
Educational Studies, Universiti Putra Malaysia.

To ensure ethical conduct, a list of active postgraduate students (both master’s and PhD) was re-
quested from each faculty. However, some faculties were reluctant to provide a complete list, making
it impossible to establish a comprehensive sampling frame. Consequently, due to the unknown popu-
lation size, random sampling could not be employed, and the sample size could not be determined
using conventional methods such as the Krejcie and Morgan (1970) sample size table.

The sampling technique used in this study was stratified purposeful sampling. The purpose of stratifi-
cation is to have a relatively homogenous sample in each stratum (Patton, 2002). The stratification of
respondents was first based on the faculty of education in five research universities, followed by the
postgraduate level, which included doctoral and master’s students. The number of samples for the
field study was determined using G*Power 3.1 software. G¥*Power is an analysis software that com-
putes adequate sample size for any statistical test (Faul et al., 2009). The determination of the sample
size is based on three power parameters, that is, (i) power value, (1-8), (i) alpha level, («), (i) ef-
fect size, (£?), and the number of predictors.

The summary of the sample size for running multiple regression, as generated by G*Power, is shown
in Figure 2. Using a = .05, (1- B) = .95 and £ = .10, and the number of predictors = 5, sample size
required is 204. As stratified purposive sampling was used, the sample selection was based on the
availability of students to sit for the test, whether online or face-to-face. To ensure a balanced repre-
sentation between master’s and doctoral students, the number of participants from each group was
carefully managed to avoid a significant gap. However, the data collection did not cease at 204 re-
spondents. To account for potential missing data or insufficiently completed responses, an additional
115% of respondents were included. Consequently, after removing outliers, the total number of valid
respondents was 236, as shown in Table 3.

F tests - Linear mmltiple regression: Fixed model, R? increase

Analysis: A priori: Compute required sample size

Input: Effect size 2 = 0.10
o err prob = 0.05
Power (1-p err prob) = 095
Number of tested predictors =i
Total mumber of predictors =

Output: Noncentrality parameter i = 20.4000000
Critical F =. 22596972
Numerator df =
Denominator df = 198
Total sample size = 204

Actual power = 0.9506260

Figure 2. Required sample for multiple regression
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Table 3. Sample size for field study

i . Faculty Postgraduate level sample size
niversities A
sample size Doctoral Masters
Universiti Malaya 39 23 16
Universiti Sains Malaysia 37 21 16
Universiti Kebangsaan Malaysia 55 25 30
Universiti Teknologi Malaysia 55 31 24
Universiti Putra Malaysia 50 26 24
Total sample size 236 126 110

Initially, all data were to be collected in a specific setting since the RLT is a test. However, due to lim-
itations such as participants’ and lecturers’ time, different faculties proposed and allowed various
methods for administering the test. Some lecturers permitted the test to be administered during their
class, while other data were collected online. There was no time limit for completing the test, and it
was assumed that all students were honest when taking it. Participation in the test was voluntary, and
students were not compelled to participate, ensuring that ethical considerations were met.

DATA ANALYSIS

There are five learning experience variables in this study (Table 4). First, reading frequency (daily)

and the number of articles read (monthly) were both ordinal data. The number of courses attended,
research presentations, and research publications were initially continuous data (frequency); however,
they were converted into ordinal data for this analysis. This study employed standard multiple regres-
sion, treating all predictor variables equally by inserting them into the analysis simultaneously, thereby
estimating only one regression equation (Warner, 2012). For the dependent variable, instead of using
the number of correct answers, the research literacy score was summed based on the probability
scores, which were calculated using each item’s difficulty logit and the individual’s ability logit.

Table 4. Data for multiple regression analysis

Learfung Measured Measured in analysis
experience in survey
Reading frequency daily | Ranked Ranked:
Never, Rarely, Occasionally, Frequently, Very Frequent
Number of articles read | Ranked Ranked:
monthly None, 1 to 3 articles, 4 to 6 articles, 7 to 9 articles,
more than 10 articles
Number of courses Frequency Ranked:
attended Never, 1 to4,5t08,9to 12,13 to 16, and 17 to 20
Number of research Frequency Ranked:
presentations Never,1to 3,4to 6,and 7 to 9
Number of research Frequency Ranked:S
publications Never, 1 to 2,3to4,and 5to 6

Prior to evaluating regression results, assumptions analyses such as linearity, multicollinearity, not-
mality, and outliers were performed. The first assumption tested was non-linearity. Non-linearity test-
ing examines whether the relationship between the independent variables and the dependent variable
is linear or curvilinear. The bivariate plot of standardized predicted (ZPRED) values against stand-
ardized residual (ZRESID) values, with the addition of the Loess curve, is shown in Figure 3. The
Loess curve indicates that the relationship between ZPRED and ZRESID is roughly linear, around
zero. Thus, the linearity assumption is met.

10



Yusof, Mohamad, & Ismail

Dependent Variable: RLScore

(=]

800 oo
S
[+
2000 000
[e]

&
o
QO
o
[}
o
o

[}

o O
o
o
o
58 o
%o
o]

Regression Standardized Residual
o
1
[a]
oo
o o
]
o
oD
o0
o
o o
oq % o
[+]
o
o

0QOOROTEO00 O
o
8(9 0(9
oo
o (=]

-2

3

Regression Standardized Predicted Value

Figure 3. Scatterplot

The second assumption tested was homoscedasticity. Similar to linearity testing, homoscedasticity
can be examined using the same scatterplot shown in Figure 3. Based on the scatterplot, there is no
sign of heteroscedasticity, such as a bowtie or fan shape of scattered residuals. Therefore, the homo-
scedasticity assumption is met.

Normality is the assumption that the residuals are normally distributed and can be checked by a vis-
ual examination of the normal P-P plot, as shown in Figure 4. The plot compares the observed cu-
mulative standardized residual and the expected cumulative of the normal distribution. The plot
shows that observations clustered around the horizontal line indicate that the distribution is normal.

Dependent Variable: RLScore
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Figure 4. Normal P-P plot of regression standardized residual

The next assumption is multicollinearity, which refers to the correlation between variables within a
study. The correlation between independent variables should not exceed 0.70 (Pallant, 2007). Pear-
son’s correlation coefficients for all variables of the study are presented in Table 5. The results indi-
cate that none of the independent variables have a correlation value greater than 0.70 with any other
independent variable.
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Table 5. Pearson’s correlation

Research | Reading Number Total Total Total
Variables literacy | frequency/ | of articles | research research course
score day monthly | presented | published | attended

Research literacy
scote 1.000 294 373 453 405 514
Reading frequency
/day .294 1.000 .630 335 .235 .339
Number of articles
read monthly 373 .630 1.000 .385 .265 .358
Total course
Attended 514 .339 .358 .548 .631 1.000
Total research
presented 453 .335 .385 1.000 .508 .548
Total research
published 405 235 265 .508 1.000 .631

The second means of checking collinearity is by examining tolerance and variance inflation factors
(VIF). The tolerance value should not be less than 0.10, and the VIF value should not exceed 10
(Pallant, 2007). As shown in Table 6, each variable shows an acceptable value for both tolerance and
VIF. Thus, based on an examination of cotrelation and collinearity statistics, it can be said that all
variables are free from multicollinearity.

Table 6. Collinearity statistics

Collinearity statistics

Variables
Tolerance VIF
Reading frequency/day .586 1.707
Number of articles read monthly .564 1.773
Total course attended S11 1.955
Total research presented .617 1.621
Total research published .564 1.772

The fourth assumption tested was the presence of outliers. Outliers were identified using the Ma-
halanobis Distance value and Cook’s Distance value. According to Pallant (2007), the Mahalanobis
Distance value should not exceed a critical value based on the number of independent variables. In
this case, with five independent variables, the critical value is 20.52. As shown in Table 7, the maxi-
mum Mahalanobis Distance value is 24.531, which slightly exceeds the critical value of 20.52.

Table 7. Residual statistics

Residual statistics

Minimum Maximum Mean Std. deviation
Mabhal. Distance 1.083 24.531 4.979 3.651
Cook’s Distance .000 .154 .006 .015

After reviewing the Mahalanobis values, respondent 156 was identified with a maximum value of
24.531. However, respondent 156 will not be omitted from further analysis, as their Cook’s Distance

12




Yusof, Mohamad, & Ismail

value is not larger than 1. According to Tabachnick and Fidell (2019), a Cook’s Distance value ex-
ceeding 1 indicates a significant problem, warranting the removal of the case. In this analysis, the
Cook’s Distance value for respondent 156 is 0.154, suggesting no major problem. Additionally, the
Casewise Diagnostics table, which appears only if there is an extremely unusual case, was not pro-
duced for this analysis, indicating no cases were extreme enough to influence the regression results
significantly. Therefore, after the assumptions analysis, none of the cases was dropped, and the final
sample size remained at N = 236.

RESULTS

DEMOGRAPHICS

The largest participation came from Universiti Kebangsaan Malaysia and Universiti Teknologi Malay-
sia, each contributing 23.3% (n = 55) of the respondents. This was followed by Universiti Putra Ma-
laysia with 21.2% (n = 50) of the respondents. Universiti Malaya and Universiti Sains Malaysia had
the least participation, with 16.5% (n = 39) and 15.7% (n = 37) of respondents, respectively. The
study included both doctoral students (n = 126, 53.4%) and mastet’s students (n = 110, 46.6%).

Influence of reading, attending formal courses, presentations, and publications on
research literacy in postgraduate education students

The influence of the variables was measured using multiple regression analysis in SPSS. The overall
regression (Table 8), including all of the predictor variables, was statistically significant with R = .58,
R? = .33, adjusted R* = .32, F(5, 230) = 23.07, p < .05. Research literacy scores were significantly in-
fluenced by these five predictor variables, with approximately 33% of the variance in research literacy
scores accounted for by the regression.

Table 8. Model summary and ANOVA

Model R R2 Adjusted R2 Std. error of the estimate
1 0.57862 0.334 0.320 5.174
Df F Sig
Regression 5 23.071 .0002
Residual 230
Total 235

a. Predictors: (Constant), total course attend, total presented, total published, reading frequency, articles read monthly

Main contributors to research literacy scores

The further output shows the contributions of each predictor where the 7 ratios for each regression
slope were examined. Based on Table 9, three of the five predictors were significantly predictive of
research literacy scores: the total number of courses attended, t(230) = 2.62, p < .05; the total num-
ber of papers published, t(230) = 4.05, p < .05; and the number of articles read monthly, t(230) =
2.40, p < .05. The other two predictors, reading frequency and research presentations, were not sig-
nificantly predictive of research literacy scores in this regression.

Among the three significant predictors, the total number of papers published was the strongest pre-
dictor (B = .304), followed by the total number of courses attended (8 = .180) and the number of ar-
ticles read monthly (8 = .172). The proportions of variance uniquely explained by each of these three
predictors (sr* unique) were: st? = .04 for the total number of papers published, st* = .02 for the total
number of courses attended, and sr*> = .02 for the number of articles read monthly. Therefore, in this
sample and context, the total number of articles published was the strongest predictor of research
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literacy scores, followed by the total number of courses attended and the number of articles read
monthly.

Table 9. Coefficients of multiple regression

Coefficients
Unstandardized | Standardized .
. . Cotrelations
coefficients coefficients X
Model STD t Sig. 7
B BETA €0 | partial | Part
Etrror order
1 | (CONSTANT) 12.928 913 14.155 | .000

ReadDaily .030 454 .05 .067 947 | 294 .004 .004
ArtReadMontlhy 929 .387 172 2.401 017 | 373 156 129
CourseAttended 1.259 480 .180 2.624 .009 | .453 171 141
ResearchPresented 672 .638 .075 1.054 293 405 .069 .057
ResearchPublished 2.340 .578 304 4.046 .000 | 514 258 218

DISCUSSION

Postgraduate research students often find themselves, as described by Garner et al. (2009), “flying in
the dark,” as they must acquire all the necessary skills on their own during the research process. This
challenge has been highlighted in previous studies by Hubbard and Dunbar (2017) and Conway
(2011). Similar issues have also been highlighted by Jeyaraj (2018) and Yusof (2019) in the context of
Malaysian postgraduate students. Despite their advanced level, postgraduate students still require
some assistance, as cognitive development at any given age, including adult learners, is limited to a
particular range (Vygotsky, 1978). Hence, this study attempted to identify whether five independent
variables (frequency of daily reading, number of articles read monthly, formal research courses at-
tended, and presenting and publishing articles) can predict the dependent variable (research literacy).

INFLUENCE OF READING ON RESEARCH LITERACY IN POSTGRADUATE
EDUCATION STUDENTS

Reading has long been associated with literacy and is recognized as a significant predictor in literature
(Hubbard & Dunbar, 2017; Lie et al., 20106). In this study, the reading variable encompassed both the
frequency of reading and the number of articles read monthly. Shank and Brown (2007) assert that
repeated exposure to research articles enhances research literacy among readers. This perspective is
corroborated by Round and Campbell (2013), who found that frequent exposure to research articles,
combined with guided reading, can improve students’ attitudes and confidence in their ability to in-
terpret data. Furthermore, Yusof (2019) highlighted the importance of critical reading, identifying it
as a foundational element of research literacy.

In this study, while the frequency of daily reading of research articles was found to be a predictor of
research literacy, it was not a significant predictor. Conversely, the number of articles read monthly
was identified as a significant factor. This distinction can be attributed to the cumulative knowledge
and depth gained from reading multiple articles over a month, leading to better retention and a more
comprehensive understanding of research concepts.

This aligns with Vygotsky’s idea that learning occurs most effectively when learners are exposed to
challenging material with appropriate support. By reading multiple articles over a month, learners can
build upon their existing knowledge, gradually moving through their ZPD as they acquire new skills
and understandings (Doolittle, 1996, 1997). Although the direct presence of an MKO is not always
necessary, the structure and content of research articles themselves can serve as a form of guidance.
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Repeated and varied exposure to complex texts over a month can help students internalize advanced
research concepts, much like an MKO would guide them through their ZPD.

One of the ways to increase research literacy is through meaningful engagement with research arti-
cles, regardless of the frequency of daily reading. Engaging with research articles involves critically
questioning the research claims made by the authors (Wallace & Wray, 2021). By posing questions
about the content, readers are likely to find some answers within the text itself. However, some ques-
tions may remain unanswered, prompting readers to conduct further research or consider the poten-
tial risks of accepting the findings without addressing these questions (Eriksen, 2022; Wallace &
Wray, 2021).

This study also acknowledges limitations in how the scale is used for reading variables. The scale for
the number of articles read monthly (None, 1 to 3 Articles, 4 to 6 Articles, 7 to 9 Articles, more than
10 Articles) provides a clear and measurable indication of reading volume, which directly correlates
with research literacy. In contrast, the scale for daily reading frequency (Never, Rarely, Occasionally,
Frequently, Very Frequently) is more subjective and might not capture the actual volume and depth
of reading as effectively as the monthly measure.

Future research should consider refining the scales used for measuring reading variables to better
capture the volume and depth of reading. One approach could be to combine both daily and
monthly reading measures to provide a more comprehensive assessment. Additionally, incorporating
qualitative measures, such as reading logs or detailed surveys, could help capture the nature and qual-
ity of engagement with research articles. By using a combination of quantitative and qualitative
measures, future studies can gain a more nuanced understanding of how reading behaviors influence
research literacy.

INFLUENCE OF ATTENDING FORMAL COURSES ON RESEARCH LITERACY
IN POSTGRADUATE EDUCATION STUDENTS

Research intervention or participation in formal courses was measured as the second factor. Previous
studies, such as those by Brody et al. (2012), Olola et al. (2016), and Grol3 Ophoff et al. (2017), have
reported varying results. These variations are likely due to differences in the definitions of research
literacy and the specific focus of the courses or interventions. Nevertheless, this study attempted to
reduce the gap by including related courses such as research methodology, data analysis, critical aca-
demic reading, and information literacy to align with our definition of research literacy.

This study demonstrated that the number of formal courses attended by participants significantly en-
hances their research literacy. It can be assumed that when students enroll in courses related to re-
search methods, data analysis, or their specific field of study, they receive systematic instruction and
guidance, thereby improving their understanding of research concepts and practices. Additionally,
attending formal courses offers opportunities for students to interact with peers and experts in their
tield, leading to discussions, collaborations, and exposure to diverse perspectives. These interactions
contribute to a richer research literacy (Long et al., 2014). Therefore, it is crucial to enhance academic
ability and practice in critically teaching these research courses to postgraduate students.

Vygotsky (1978) emphasized the importance of structured learning activities and formal courses in
cognitive development. He posited that engaging in relevant and challenging activities within a struc-
tured educational framework, guided by knowledgeable instructors, facilitates significant cognitive
growth (Doolittle, 1996, 1997). These formal courses provide the scaffolding necessary for students
to progress through their ZPD, enabling them to develop new skills and knowledge that they might
not be able to achieve independently. By participating in these structured learning experiences, stu-
dents can attain higher levels of understanding and competency in research literacy.

However, this study has limitations regarding how interaction and engagement occur during classes.
The quality and effectiveness of interactions between students and instructors and among peers can
vary significantly. Factors such as class size, teaching methods, and the level of instructor engagement
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can influence how well students absorb and apply the material. Additionally, the extent to which stu-
dents actively participate and engage in discussions can impact their learning outcomes. Hence, fu-
ture research should consider examining these aspects more closely, potentially through qualitative
methods such as classroom observations or interviews with students and instructors, to better under-
stand the dynamics of interaction and engagement in formal courses and their impact on research lit-
eracy.

INFLUENCE OF RESEARCH PRESENTATION ON RESEARCH LITERACY IN
POSTGRADUATE EDUCATION STUDENTS

Walkington (2015) suggested that research presentations in conferences and research publications are
opportunities to allow student progression. In a study by Naragund et al. (2015), presentations and
publications are highlighted as pedagogical activities that can enhance research proficiency alongside
research method workshops and industry visits. In the context of this study, it is assumed that inter-
action occurs during the question-and-answer sessions following presentations. Research presenta-
tions, particularly those given during research defenses or at conferences, serve as opportunities for
students to receive feedback from the professional community (Corwin et al., 2018).

During research presentations, students are often pushed to the edge of their current knowledge and
skills, requiring them to articulate and defend their research. This process places them within their
ZPD, where learning is most effective (Doolittle, 1996, 1997). The feedback provided by peers, in-
structors, and experts (the MKOs) during these presentations serves as the scaffolding that Vygotsky
emphasized. This guidance helps students to refine their understanding, correct misconceptions, and
improve their research methodologies. The interaction with MKOs allows students to develop new
skills and knowledge that they might not achieve independently, thereby facilitating significant cogni-
tive growth and enhancing their research literacy.

However, this study found that presentations were not a significant contributor to research literacy.
In this study, presentations were measured based on the number of presentations in which students
participated. While feedback is generally recognized as having a significant impact on student learn-
ing, its effectiveness depends on students’ ability to utilize and make sense of the feedback (Hender-
son et al., 2021; Winstone & Boud, 2022). This study did not address the extent to which students
could effectively process and apply the feedback received, which could explain why presentations did
not emerge as a significant factor in enhancing research literacy.

Future research should explore the quality and utilization of feedback received during presentations.
It would be beneficial to investigate how students interpret and apply the feedback to their research
work. Qualitative methods such as interviews, focus groups, and detailed case studies could provide
deeper insights into these processes. Additionally, examining the role of feedback training for stu-
dents could help determine whether structured guidance on how to effectively use feedback enhances
research literacy. Furthermore, future studies could also explore other dimensions of presentations,
such as the content and delivery quality, audience engagement, and the nature of the questions and
teedback received. This comprehensive approach could better illuminate the impact of research
presentations on students’ research literacy development.

INFLUENCE OF RESEARCH PUBLICATION ON RESEARCH LITERACY IN
POSTGRADUATE EDUCATION STUDENTS

As research and writing are difficult, Lundwall et al. (2019) suggested that if students have published
their articles, it shows that students, to some extent, have mastered data collection and research
methodology. Similarly, Reis-Jorge (2007) suggested that after research presentation and publications,
positive improvement can be observed from his respondents: (1) they become more literate and can
understand professional literature, and (2) the experience equips respondents with academic skills.
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Publishing research in reputable journals allows researchers to gain recognition and validation from
their peers, which can boost their confidence in their research abilities (Lundwall et al., 2019; Nara-
gund et al,, 2015). Moreover, engaging with the peer review process and receiving audience feedback
helps postgraduate students develop resilience and confidence in handling criticism constructively. In
order to get published, students often use the feedback they receive to make necessary changes and
improvements to their work.

Not surprisingly, the results of this study showed that the total number of research publications was
the strongest contributor to research literacy scores, followed by the total number of courses at-
tended and the number of articles read monthly. While attending courses and reading articles are un-
doubtedly important components of research literacy, the number of research publications remains
the most influential contributor due to its depth, originality, and ability to foster critical thinking and
specialization.

This process aligns with Vygotsky’s concept of the ZPD, as described by Doolittle (1997). Vygotsky
emphasized that learning is most effective when students engage in complex, real-world tasks with
appropriate guidance. Therefore, Doolittle (1997) specifically proposes instead of teaching research
design in isolated components, assigning comprehensive research projects helps students experience
the entire research process, including crucial and authentic activities like topic creation, data collec-
tion, analysis, and publication. This approach provides scaffolding, where instructors and peers act as
MKO, guiding students through their ZPD. By gradually reducing assistance, students move from
requiring significant guidance to performing tasks independently, thereby achieving higher levels of
understanding and proficiency in research literacy.

FUTURE DIRECTIONS AND METHODOLOGICAL RECOMMENDATIONS

The primary limitation of this study is its reliance on a quantitative approach. While quantitative
methods provide valuable numerical data and enable statistical analysis, they may not capture the full
depth and complexity of participants’ expetiences and perceptions, such as the interactions and en-
gagement that occur during classes and how students use feedback. Quantitative data can miss the
detailed, subjective aspects of research literacy that qualitative methods, such as interviews and focus
groups, can reveal. Future research should incorporate qualitative methods to complement quantita-
tive data. This mixed-methods approach would provide a richer, more comprehensive understanding
of research literacy by capturing the subjective experiences of participants.

Additionally, the study utilized a non-random sampling method due to the privacy and confidentiality
policies of some faculties, which restricted access to information such as the total number of active
master’s and doctoral students, their names, and email addresses. This limitation prevented the use of
a random sampling frame, which affects the generalizability of the findings. As a result, the conclu-
sions drawn from this study may not be applicable to the entire population of postgraduate research
students in education at research universities. Therefore, future studies should seek to use random
sampling methods to enhance the generalizability of their findings. Researchers could work on devel-
oping agreements with faculties to access necessary data while ensuring the privacy and confidential-
ity of participants.

Furthermore, the study focused on specific variables, such as the frequency of daily reading, the
number of articles read monthly, and the number of formal courses attended, without exploring
other potentially significant factors like research motivation and orientation. Future research should
consider a broader range of variables, including motivation and otientation, to provide a more holis-
tic understanding of research literacy. Including these additional factors can help identify other signif-
icant contributors to research literacy.
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CONCLUSION

Based on the discussions that had been justified in this study, this study concluded that reading, for-
mal courses, and immersion in research play an important role in research literacy, as summarized in
Figure 5. First, while daily reading helps stay current with research trends, reading multiple articles
monthly fosters a more comprehensive and informed approach to research literacy. It allows students
to develop a broader knowledge base, explore specific areas deeply, and build critical analysis and
synthesis skills. This combination of breadth and depth, achieved through monthly reading, contrib-
utes to a more holistic understanding of their field.

* Number of Research-related courses Research literacy score can be predicted

* Number of Research Presentation by learning experience mode

* Number of Research Publication .
* Frequency of Reading Daily

+ Number of Article read Monthly

Research Literacy

oA e e e
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literacy (Shank & Brown, 2007;
Senders et al., 2014)
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Aligned with three learning modes

Aligned with Vygotsky (1978) by Reis-Jorge (2007)
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|
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Figure 5. Summary of the contribution of learning modes on research literacy

However, for postgraduate students, it is important to adopt a systematic approach when selecting
articles or books to avoid outdated or unreliable information that could hinder research literacy.
Reading skills develop progtessively and should be nurtured throughout postgraduate studies. Round
and Campbell (2013) suggested that repeated exposure to primary articles, combined with guided
reading, enhances students’ attitudes and confidence in data interpretation. Therefore, research
reading training is essential for improving understanding (Benge et al., 2010; Chen, 2017; Wenk &
Tronsky, 2011).

Second, although reading exposes individuals to diverse ideas and perspectives, it may not provide
the same depth and specificity as formal research courses. In Malaysia, most of the time, research
courses are provided by universities. Additionally, workshops are available to help postgraduate stu-
dents. Although some courses may have fees, they offer structured learning opportunities that facili-
tate social interaction and cooperative learning.

The structure of these courses, as suggested by Doolittle (1997), could be improved by assigning stu-
dent teams to comprehensive research design projects that cover all phases of research. These pro-
jects should culminate in submitting their completed work for presentation and publication, provid-
ing a real-world application of their efforts. This approach not only enhances the learning experience
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but also prepares students for the demands of professional research by encouraging collaboration,
critical thinking, and practical application of their skills.

Lastly, Malaysia’s goals to significantly increase the number of doctoral graduates and expert practi-
tioners are ambitious and crucial for the nation’s advancement. To realize these aspirations, Jeyaraj
(2018) highlights the necessity of a more systematic approach to supporting research writing and re-
searcher development in higher education. This study emphasizes the importance of structured and
comprehensive support systems for postgraduate students, particularly in enhancing research literacy.
By integrating formal coutses, collaborative projects, and authentic experience, students can manage
the complexities of academic research more effectively and contribute meaningfully to their fields.
Implementing a systematic approach that includes these elements will not only help achieve Malay-
sia’s goals but also ensure the production of high-quality research and the development of proficient
researchers.
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