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Objective: Learning strategies play a pivotal role in shaping academic performance. This
study was designed and conducted with two main objectives: clustering learners based on
their learning strategies and determining the power of this clustering pattern in
distinguishing between students with high and low academic achievement.

Methods: The research method employed was survey-based and person- Oriented. The
population consisted of students at Payame Noor University of Tabriz in the academic
year 2025-2026, from which 380 individuals were selected through cluster sampling.
Cluster analysis and discriminant analysis were used for data analysis. Initially, cluster
analysis was used to identify student clusters based on the 15 subscales of the MSLQ.
Subsequently, a discriminant function analysis was performed to determine the power of
each subscale in distinguishing between high and low academic achievers.

Results: Based on the findings, three distinct clusters were identified—efficient self-
regulated learners, vulnerable learners, and learners with developmental potential—
revealing distinct patterns. The results of the discriminant function analysis also indicated
that self-regulation (0.72), self-efficacy (0.59), and learning resource management (0.42
t0 0.52) contributed the most to distinguishing between high and low academic achievers,
whereas motivational components such as control of learning beliefs (0.09) and task value
(0.12) played a less significant role.

Conclusions: Educational and counseling centers at universities should enhance
metacognitive strategies, resource management, and self-regulation—particularly among
vulnerable students and those with developmental potential—by implementing inclusive,
flexible, and personalized training programs.
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Extended Abstract

1. Introduction

Among the diverse influential factors, learning strategies—which refer to the cognitive,
metacognitive, and affective approaches that students use to acquire and process
information—play a pivotal role in shaping academic performance. Given this research gap,
this study seeks to answer the question: To what extent does each learning strategy have the
ability to distinguish students with high academic achievement from those with low
achievement? To answer this question, this research will use person-centered analyses, such
as cluster analysis and discriminant function analysis. These methods, by focusing on
individuals' response patterns, provide a much richer and more practical understanding
compared to traditional variable-centered analyses (such as correlation or regression).
While variable-centered analyses examine the relationships between variables across the
entire sample and create an average model, person-centered analyses help identify natural
subgroups or different profiles within the population (such as learners with different
strategies or varying levels of motivation) (Bergman & Magnusson, 1997). For example, a
cluster analysis can identify groups of students with distinct metacognitive profiles, and
then, using discriminant function analysis, the variables that play the most significant role
in distinguishing these groups can be specified (Tabachnick, 2019). Person-centered
analysis, such as cluster analysis and discriminant function analysis, offers significant
advantages compared to variable-centered analyses. This type of analysis allows researchers
to identify more complex and unique patterns in students' learning behaviors and avoid
oversimplified assumptions. Particularly in the context of learning strategies, these analyses
can help identify different groups of students with diverse learning strategies and varying
intensities of use. Furthermore, using these methods increases the accuracy of predicting
academic performance and improves the ability to manage diversity in learning patterns,
which can lead to the design of more targeted and effective educational support.

This study is significant from theoretical, practical, and methodological perspectives.
First, by focusing on both the diversity and intensity of learning strategy use, it provides a
multidimensional view of students' learning behaviors that goes beyond simple
measurements of frequency emphasizing a specific strategy. Second, by forming student
profiles, it helps identify the patterns of how successful learners use various types of
learning strategies. These profiles can help teachers and educational counselors develop
targeted and personalized support systems that align with students' actual learning methods.
Third, by highlighting the patterns of strategy use most associated with academic success,
educational institutions can provide more support to learners in need and help develop
effective learning habits. Thus, this study not only addresses a gap in the existing literature
but also provides actionable insights for improving educational outcomes in academic
environments.

2. Materials and Methods

A survey method was used to collect data for this research. Regarding data analysis, a
person-centered research approach was employed. Using this method, first, cluster analysis
was used to form clusters of successful and unsuccessful students based on the diversity
and prevalence of learning strategy use. Then, discriminant function analysis was used to
differentiate these two clusters based on the dimensions of learning strategies. In the first
step, the Learning Strategies Questionnaire was administered to all selected students, and
then student clusters were identified based on their responses to this questionnaire. In the
next step, students were ranked based on their GPA scores, and then students with GPAs
below the first quartile were considered as students with low academic success, and students
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with GPAs above the third quartile were considered as students with high academic success.
In the third step, the power of each dimension of the Learning Strategies Questionnaire in
separating or distinguishing each of these two groups was determined.

The statistical population of this study was students of Payame Noor University of Tabriz
in the academic year 1404-1405, with an approximate number of 9000 individuals. Based
on the Krejcie and Morgan table (1970), the required sample size for this population was
estimated to be 368 individuals. Therefore, using cluster sampling from among the faculties
and academic departments of the university, 380 students were selected as the sample.

In this research, to form student profiles based on the diversity and prevalence of learning
strategy use, the Motivated Strategies for Learning Questionnaire (MSLQ), designed by
Pintrich et al. in 1991, was used. This questionnaire is a self-report instrument with 15
subscales that assesses two main sections: motivation and learning strategies. It measures
three main sections: academic motivation, learning strategies, and resource management
strategies. The motivation section includes six subscales (intrinsic goal orientation, extrinsic
goal orientation, task value, control of learning beliefs, self-efficacy, and test anxiety). The
learning strategies section includes five subscales (rehearsal, elaboration, organization,
critical thinking, and metacognitive self-regulation). The resource management strategies
section includes (time and study environment, effort regulation, peer learning, and help-
seeking). According to the study by Dortaj and Afsharban (1395/2016), the overall
reliability of the MSLQ questionnaire was confirmed with a Cronbach's alpha coefficient
of 0.94, and its construct validity was confirmed through confirmatory factor analysis.

3. Results

A K-means cluster analysis was performed on the data from the fifteen components of the
Motivated Strategies for Learning Questionnaire. For this purpose, first, the group
membership of individuals in clusters ranging from two to six was obtained. In the next
step, to select the best clustering state that allows the greatest distinction between clusters,
according to Manly's suggestion, a multivariate analysis of variance (MANOVA) was used
on the scores used in the clustering as dependent variables, with each grouping state (two
to six groups) as the factor. Based on the equivalent F values from the five MANOVAs
performed, the highest F value was obtained in the three-group state (F = 26.23, P <0.001).
Based on this result, it was determined that all subjects could be classified into three distinct
clusters.

Profile of Cluster One (Efficient Self-Regulated Learners): This group, with 81
individuals (22% of cases), who have the highest mean in most components, especially
metacognitive self-regulation (11.49) and task value (27.36), represents a pattern of deep
and motivated learners. The high level of intrinsic goal orientation (14.14) along with
advanced cognitive strategies such as elaboration (89.26) and organization (56.14) indicates
that these students not only utilize higher-level learning strategies but also have a high
understanding of the importance and value of course materials.

Profile of Cluster Two (Vulnerable Learners): The second cluster, with 125 individuals
(34% of cases), who have the lowest scores in most components, particularly in critical
components such as help-seeking (8.00) and critical thinking (13.56), forms a vulnerable
group. The high level of test anxiety (17.14) along with extrinsic goal orientation (16.59)
indicates that these students are primarily driven by external motivations such as obtaining
grades and suffer from anxiety pressure.

Profile of Cluster Three (Learners with Development Potential): The third cluster, with
174 individuals (47% of cases), having a mid-range profile, possesses high development
potential. The desirable level of self-efficacy (32.34) and self-regulation (32.42) in this
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group indicates significant capacity for improvement. However, average scores in cognitive
strategies such as elaboration (29.24) and organization (12.09) suggest that these students
would benefit from targeted training in learning strategies. This section revealed that
approximately one-quarter of the subjects use a sufficient variety of learning strategies for
studying. This part of the results indicates the necessity of teaching learning strategies to
learners, even at university levels.

Subsequently, the results of a discriminant function analysis showed that the components
of self-regulation, self-efficacy, and learning resource management contributed the most to
distinguishing between students with high and low academic achievement, while
motivational components such as control of learning beliefs and task value played a less
prominent role.

4. Discussion and Conclusion

Considering the findings of the present research and integrating them with the results of
previous studies and meta-analyses, numerous practical and research suggestions can be
offered. At the practical level, given the identification of three distinct clusters of learners
(efficient, vulnerable, and with development potential) and the emphasis on the central role
of metacognitive strategies, resource management, and self-regulation in distinguishing
between strong and weak students, it is essential for educational and counseling centers of
universities to promote and strengthen these key strategies, especially among students in
the vulnerable and development-potential clusters, by implementing targeted training
programs. These trainings should have a special focus on skills such as planning, monitoring
learning, time management, and effort regulation. Since even experienced students may
have weaknesses in using specific strategies such as organization and elaboration (like
creating analogies), these trainings should be considered universal and inclusive. Also,
considering that students do not employ all strategies equally or in the same way,
educational strategies should be flexible and personalized to adapt to different learning
styles.
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