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This study investigates the relationship between cognitive styles,
gender, and academic performance among PGMI students, with
the aim of enhancing instructional strategies. The purpose is to
explore how field-independent and field-dependent cognitive
styles, in conjunction with gender, influence students' academic
outcomes in the Basic Social Sciences course. Employing an ex post
facto research design, the study used stratified random sampling
to select undergraduate students, categorized by cognitive style
and gender. Cognitive styles were assessed using the Group
Embedded Figures Test (GEFT), while academic performance was
measured through students' grades in the course. Descriptive and
inferential statistical analyses, including a two-way Analysis of
Variance (ANOVA), were conducted to identify significant
differences and interactions between the variables. The results
indicate that field-independent students generally outperform
their field-dependent peers in independent learning tasks, while
gender differences reveal that male students prefer self-directed
learning, while female students favor more structured guidance.
The study concludes that incorporating differentiated teaching
methods that address both cognitive styles and gendered learning
preferences is essential for creating an inclusive learning
environment that supports all students’ academic success. These
findings offer valuable insights for educators in designing more
effective and personalized learning experiences.
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1.

INTRODUCTION

Education serves as the foundation for human development, fostering intellectual, social, and

emotional growth. Within higher education, understanding the diverse factors influencing academic
success remains critical for designing effective instructional strategies (Clark, 2023; Roberts, 2023).
Among these factors, cognitive styles and gender differences have been extensively studied, revealing
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their substantial impact on learning outcomes (Alalouch, 2021; Y.-T. Chen et al., 2019; Ford & Chen,
2001). Cognitive style, which refers to an individual’s preferred way of processing information, plays a
crucial role in shaping students” academic performance (Asy’ari & Da Rosa, 2022; Nudin et al., 2021).
Additionally, gender has been identified as a variable that influences learning preferences and
engagement levels in educational settings (Imania et al., 2022; Jungert et al., 2019).

In the context of Primary School Teacher Education (PGMI), understanding these factors becomes
even more essential, as the development of effective pedagogical approaches hinges on how future
teachers themselves learn (Nabilah et al., 2023). Despite growing research on cognitive styles and
gender differences, limited studies have specifically explored how these two variables intersect and
influence learning outcomes within Basic Social Sciences courses in PGMI programs.

Cognitive styles have been classified into two primary categories: field-independent and field-
dependent learners. Field-independent learners tend to perform well in analytical and self-directed
learning environments, while field-dependent learners excel in interactive and structured settings
(Banerjee-Batist et al., 2019; Rijal & Bachtiar, 2015). Research suggests that mismatches between
instructional approaches and students’ cognitive styles can hinder academic success, underscoring the
importance of adaptive teaching strategies (S. Y. Chen et al.,, 2016; Sholikhati & Sartika, 2022).
Meanwhile, gender has also been associated with variations in learning strategies, female students
often prefer collaborative approaches, while male students may demonstrate strengths in individual
problem-solving tasks (Nurhayati & Subekti, 2017; Umah & Vitantri, 2019). These distinctions point to
the need for further exploration of how both gender and cognitive styles collectively shape the learning
experiences of PGMI students.

The Basic Social Sciences course within PGMI curricula is essential for equipping future educators
with pedagogical and content knowledge relevant to primary education (Clark, 2023; Roberts, 2023).
However, traditional teaching methodologies often fail to accommodate the cognitive diversity of
students, potentially limiting their ability to grasp key concepts (Ford & Chen, 2001; Sujarwo et al.,
2023). Several studies have demonstrated that instructional approaches tailored to students' cognitive
preferences enhance engagement and performance (Ghufron, 2020; Siswanti, 2020a). Nevertheless,
there is insufficient empirical evidence on how these adaptations influence PGMI students' academic
success, particularly within the Indonesian educational context (Sholikhati & Sartika, 2022).

A closer look at recent studies reveals the existing research gap. For instance, (Y.-T. Chen et al.,
2019) examined cognitive styles and academic achievement in engineering students, while (Ghufron,
2020) focused on secondary school learners’ engagement strategies. Similarly, (Nurhayati & Subekti,
2017) analyzed gender-based learning preferences in science classes, and (Binetti et al., 2019) explored
gender and cultural differences in veiling practices, not in the context of academic performance. Even
Sholikhati & Sartika (2022), who studied instructional alignment with cognitive style, did not target
PGMI students or Basic Social Sciences. This study, therefore, addresses a specific gap by focusing on
how the interaction of cognitive styles and gender impacts learning outcomes in a PGMI setting, with
a particular emphasis on the Basic Social Sciences course.

This study seeks to explore the influence of cognitive styles and gender on PGMI students’
academic performance in Basic Social Sciences. By analyzing the interplay between these variables, it
aims to provide insights into effective, differentiated instruction tailored for teacher education students.
The study will specifically investigate whether cognitive styles significantly affect learning outcomes
and whether gender moderates this relationship, with the ultimate goal of informing more inclusive
and responsive pedagogical practices.

2. METHODS

This study adopts an ex post facto research design to examine the relationship between cognitive
styles, gender, and academic performance among PGMI students. This non-experimental approach is
appropriate for analyzing existing variables without manipulation (Creswell, 2014), allowing the
researcher to explore patterns and associations retrospectively. The participants are undergraduate
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PGMI students enrolled in the Basic Social Sciences course, selected through a stratified random
sampling technique to ensure balanced representation across gender and cognitive style groups (Cohen
et al., 2002). Stratification is based on gender identity and cognitive style classification to form four
distinct subgroups: male field-independent, female field-independent, male field-dependent, and
female field-dependent students. Data is collected using two primary instruments. First, the Group
Embedded Figures Test (GEFT) is used to determine students’ cognitive styles, categorizing them as
either field-independent or field-dependent learners based on their visual perception and information-
processing tendencies. Second, academic performance is measured through students’ final grades in
the Basic Social Sciences course, offering an objective indicator of learning outcomes (Roberts, 2023). In
addition, demographic surveys are distributed to gather relevant background data, which aids in
validating the accuracy of group classifications and controlling for confounding variables (Creswell,
2014). The data collection process involves administering the GEFT and survey instruments in
classroom settings with prior scheduling and instructor coordination to ensure consistent
administration across participant groups. Quantitative analysis is conducted using descriptive statistics
to summarize academic performance, followed by a two-way Analysis of Variance (ANOVA) to assess
the main and interaction effects of cognitive style and gender on students’ academic outcomes
(Tabachnick & Fidell, 2001). Ethical research principles are upheld throughout the study, including
informed consent, confidentiality, voluntary participation, and the right to withdraw at any stage
without penalty, in accordance with standard ethical guidelines (Bryman, 2020). This methodology
ensures a systematic and rigorous approach for investigating how cognitive styles and gender intersect
to influence academic achievement, with the aim of informing inclusive instructional strategies within
PGMI education.

3. RESULTS AND DISCUSSION

3.1 Cognitive Styles and Academic Performance

The results of this study underscore the significant role that cognitive styles play in shaping
academic achievement within the field of Basic Social Sciences. Quantitative data reveal a notable
difference in performance between students with different cognitive orientations. Specifically, students
identified as field-independent demonstrated a higher average academic score (M = 80.5, SD = 6.7)
compared to their field-dependent peers (M = 71.2, SD = 9.1). This performance gap suggests that the
characteristics commonly associated with field-independent learners—such as autonomy, analytical
reasoning, and self-directed learning — positively influence their academic success.

Field-independent students tend to approach learning tasks with a greater degree of
independence, relying on internal cognitive structures to analyze and organize information. They are
often comfortable with abstract reasoning, hypothesis testing, and theoretical exploration, which are
essential skills for engaging with the analytical and interpretive demands of Basic Social Sciences. This
field requires students to critically examine social theories, interpret qualitative and quantitative data,
and engage with complex societal issues. As such, the cognitive strengths of field-independent learners
appear to align closely with the intellectual demands of the discipline.

Table 1. Descriptive Statistics of Academic Performance by Cognitive Styles

Cognitive Style N Mean Score Standard Deviation

Field-Independent 50 80.5 6.7
Field-Dependent 50 71.2 9.1

In contrast, field-dependent learners may experience challenges in environments that emphasize
independent analysis and abstract thinking. These students often rely more on external guidance,
contextual cues, and social interactions to support their learning processes. While these strengths can
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be valuable in collaborative and applied learning contexts, they may be less directly aligned with the
individual and critical engagement typically required in Basic Social Sciences coursework.

These findings highlight the need for educators to consider students’ cognitive styles when
designing instructional strategies and assessment practices. By doing so, they can create more equitable
and supportive learning environments that accommodate a wider range of cognitive preferences and
ultimately enhance academic outcomes for all students..

3.2 Gender Differences in Learning Preferences

The findings of the study indicate that gender does not significantly influence academic
performance in the context of Basic Social Sciences. Statistical analysis revealed no meaningful
difference in achievement between male and female students. Male students achieved a mean score of
75.4 (SD = 8.6), while female students obtained a slightly higher mean of 76.2 (SD =7.9); however, this
difference was not statistically significant. These results suggest that gender, as an isolated variable,
may not be a strong predictor of academic success within this subject area.

Nonetheless, qualitative data from interviews and observations revealed nuanced differences in
learning preferences between male and female students. Female participants tended to favor
collaborative learning environments that emphasized peer interaction, classroom discussions, and
group-based tasks. These preferences suggest that female students may thrive in settings that promote
interpersonal engagement, shared problem-solving, and mutual support among classmates. Such
environments often foster communication and reflective thinking, which align well with the social
nature of many topics within Basic Social Sciences.

Conversely, male students generally expressed a preference for more autonomous forms of
learning, such as individual problem-solving tasks and independent assignments. This preference
reflects a tendency toward self-directed inquiry and task-oriented learning, where outcomes are clearly
defined and progress can be measured through structured activities. These patterns may align with
educational practices that emphasize individual accountability and logical reasoning.

Although these gender-based preferences do not appear to impact overall academic performance,
they provide valuable insight into how students engage with instructional content and learning
environments. Recognizing these differences can help educators design more inclusive pedagogical
approaches that address a diverse range of learning needs. By integrating both collaborative and
independent learning opportunities into the curriculum, instructors can ensure that students of all
gender identities are supported in ways that align with their preferred learning styles.

Table 2. Descriptive Statistics of Academic Performance by Gender

Gender N Mean Score Standard Deviation
Male 50 75.4 8.6
Female 50 76.2 7.9

3.3 Interaction of Cognitive Style and Gender
A two-way ANOVA revealed no significant interaction effect between cognitive style and gender
on academic performance (F =0.34, p =0.57). While cognitive style independently affected performance,
gender did not moderate this effect. This indicates that instructional strategies aligned with cognitive
style are equally beneficial for both male and female students.
Table 3. ANOVA Results for Cognitive Styles and Gender Interaction

Source F-value p-value
Gender 0.78 0.42
Cognitive Style 12.54 0.001
Gender * Cognitive Style 0.34 0.57
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Discussion

4.1 Cognitive Style and Learning in Basic Social Sciences

The superior performance of field-independent students reflects their strengths in managing
abstract, theoretical content, a key component of Basic Social Sciences courses. Prior studies e.g.,
(Ghufron, 2020; Siswanti, 2020a) also found that such students benefit from tasks involving
independent inquiry and logic-based reasoning. For example, assignments that require evaluating
social policies or interpreting data on community issues suit field-independent learners, who can
organize information, identify patterns, and present critical arguments without constant guidance.
Conversely, field-dependent students may struggle when asked to interpret complex readings or
construct arguments without structured prompts. This underscores the importance of scaffolded
instruction, such as guided reading, concept mapping, and cooperative learning.

Blended learning models that combine online modules with face-to-face discussion can help
bridge cognitive differences. Digital tools may offer step-by-step frameworks for field-dependent
learners while preserving autonomy for field-independent students. The findings confirm that
cognitive styles significantly influence academic performance in Basic Social Sciences. Students with
field-independent cognitive styles demonstrated higher academic achievement than field-dependent
peers. Their ability to process information autonomously and engage in analytical thinking contributed
to their performance (Chen et al., 2019; Ford & Chen, 2001). These learners tend to excel in abstract
thinking, problem-solving, and self-regulation. Their metacognitive skills further support their ability
to plan, monitor, and evaluate their learning strategies (Ghufron, 2020; Siswanti, 2020).

Field-dependent learners, who rely more on external cues and structured guidance, tend to
perform better in collaborative and interactive settings. When required to engage in independent tasks,
they may face difficulties due to a lack of self-directed learning strategies. This suggests that
conventional teaching approaches favoring independent learning may disadvantage field-dependent
learners. Structured activities, including guided discussions and case-based learning, help bridge gaps
in analytical thinking (Ghufron, 2020). Integrating adaptive digital tools can provide personalized
feedback and gradually build independent learning skills (Siswanti, 2020). Comparative analysis also
shows that in teacher-led classrooms, field-dependent students perform comparably to field-
independent ones, while independent settings widen the performance gap (Chen et al.,, 2019). To
support all learners, instruction should balance exploration with structure. Multiple content formats,
real-world applications, and inquiry-based learning all contribute to inclusive teaching. Blended
learning models combining online resources and interactive discussions also support diverse cognitive
preferences (Ford & Chen, 2001). Recognizing these distinctions allows educators to design
environments where both field-independent and field-dependent learners can succeed.

Assessment practices play a critical role in addressing the diverse learning needs of students with
varying cognitive styles. In particular, students who exhibit a field-independent cognitive orientation
often demonstrate strong performance on tasks that require abstract reasoning, analytical thinking, and
independent judgment. These learners tend to excel in assessments that involve open-ended responses,
such as essay writing, critical reflections, and independent research projects, where they can apply
higher-order thinking skills and engage in self-directed exploration.

In contrast, field-dependent students typically benefit from assessment formats that are more
structured and guided. These learners tend to perform better when expectations are clearly defined,
when step-by-step procedures are outlined, and when collaboration is encouraged. Therefore,
assessment tools such as group-based assignments, scaffolded oral presentations, and tasks with
explicit rubrics may be more appropriate for supporting the learning processes of field-dependent
individuals.

To promote inclusivity and ensure that all learners are given equitable opportunities to
demonstrate their knowledge, it is essential to implement a flexible and differentiated assessment
strategy. Such a strategy accommodates the cognitive preferences of a diverse student population by
providing a variety of assessment types that target different skills and learning dispositions (Afroogh
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etal., 2021; Anttinez et al., 2020; You et al., 2019). For example, within the context of Basic Social Sciences
instruction, field-independent learners might engage in case study analyses, argumentative essays, or
independent critiques. Meanwhile, field-dependent learners could be assessed through collaborative
role-play activities, structured simulations, or team-based discussions that emphasize interpersonal
interaction and guided exploration.

Integrating formative assessments throughout the instructional period allows educators to
continuously monitor students” academic development and identify those who may require additional
support. These ongoing assessments can take the form of reflective journals, concept mapping exercises,
or peer feedback sessions, all of which can provide timely insights into student progress (Bagon et al.,
2018; Salehi et al., 2021; Tafirenyika et al., 2023). Importantly, instructors should also offer explicit
instruction and modeling on how to approach open-ended or less structured assessment tasks. This is
especially beneficial for field-dependent learners who may be less familiar or confident with such
formats, thereby enhancing their capacity to succeed across a range of academic contexts.

By acknowledging and addressing the cognitive diversity present within the student body,
particularly within Islamic Primary Education Teacher Education Programs (PGMI), educators can
foster a more inclusive and engaging learning environment. Adopting responsive assessment practices
not only supports improved academic achievement but also prepares students with the adaptive skills
necessary for success in both further education and future professional roles.

4.2 Gender and Learning Outcomes

Although academic achievement did not significantly differ between male and female students,
the study found differences in their learning preferences. Male students favored self-paced, task-
oriented learning, while female students preferred collaborative and structured environments. These
patterns align with prior research on cognitive and motivational gender differences (Binetti et al., 2019;
Umah & Vitantri, 2019). The absence of a performance gap may suggest that PGMI instructional
practices already accommodate both sets of preferences to some extent.

Social constructivist learning theories support female students’ stronger engagement in group
tasks, while cognitive load theory helps explain male students” preference for structured, goal-focused
learning. These theories suggest both genders can adapt effectively when exposed to varied
instructional strategies. While quantitative data showed no significant performance gap (Imania et al.,
2022; Nurhayati & Subekti, 2017), qualitative findings confirmed these preference patterns. Female
students valued communication and interaction, excelling in group work, while male students
preferred independent problem-solving (Imania et al., 2022).

Research has long indicated that such preferences stem from cognitive and social development
differences. While these did not translate into achievement gaps, they emphasize the need for inclusive
instruction. Educators should combine group discussions, problem-based learning, and independent
tasks to address varied needs. Blended learning strategies can also support engagement and
comprehension across gender lines (Ghufron, 2020; Siswanti, 2020). Instructional design should also
consider motivational differences. Females tend to be motivated by personal growth and collaborative
goals, while males respond to competition and outcomes (Umah & Vitantri, 2019). Activities that mix
collaboration and competition can appeal to both (Nudin et al., 2021).

Feedback styles matter as well. Female students benefit from verbal feedback and interaction,
while male students may prefer more direct, task-specific responses (Binetti et al., 2019). Educators can
use a combination of instructor feedback, peer evaluation, and self-assessment to support both.
Classroom participation patterns also vary. Female students are more active in discussions, while male
students often engage through hands-on and task-based activities (Ford & Chen, 2001). Balanced
classroom activities including verbal, written, and practical components enhance inclusivity (Ghufron,
2020). In conclusion, while gender does not significantly affect academic outcomes, recognizing and
supporting different preferences enables all students to thrive.

In addition to classroom practices, gender-responsive pedagogy should be integrated into teacher
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training programs to build awareness and capacity among future educators (Andujar & Nadif, 2022;
Molina Roldan et al., 2021). This includes developing the ability to identify gender biases, challenge
stereotypes, and encourage equal participation in class activities. Educators must also be aware of the
potential for hidden curriculum —unspoken norms or practices that may unintentionally reinforce
traditional gender roles. PGMI programs have a unique opportunity to address these issues by
modeling inclusive teaching practices and creating an environment where students of all genders feel
valued and heard. Creating safe spaces for open discussion can further promote empathy and
understanding between male and female students. Furthermore, learning materials and examples used
in the classroom should reflect diverse experiences and roles, avoiding the reinforcement of limiting
gender expectations. Building this foundation in PGMI will not only improve student learning
outcomes but also prepare future teachers to foster inclusive classrooms in their professional practice.

4.3 Implications for PGMI Instruction

The findings of this study have direct relevance to PGMI instruction, particularly in courses like
Basic Social Sciences that require both analytical and collaborative skills. Educators must recognize that
students differ not only in ability but also in how they process information and engage with learning
materials. Differentiated instruction is essential in addressing these differences, as it allows educators
to vary content, processes, and assessment to match the cognitive and motivational profiles of learners.
For instance, lessons can include a mix of teacher-led lectures, inquiry-based projects, peer
collaboration, and technology-assisted learning to ensure all students are supported (Herpratiwi, 2018;
Rasmitadila et al., 2023).

Field-independent learners benefit from independent tasks that allow exploration and critical
reflection. Meanwhile, field-dependent learners require clear guidance, structured tasks, and frequent
interaction. Educators should aim to offer both within the same learning environment. In addition,
gender-informed teaching strategies should be considered (Asenova et al., 2023; Gjermestad et al., 2023;
Holeton, 2020). Male students might be encouraged through competitive or goal-driven assignments,
while female students may benefit from peer-based collaboration and dialogic feedback. Blended
learning environments can support both genders and learning styles by offering digital modules for
autonomy and face-to-face sessions for group engagement. This balanced approach can better prepare
PGMI students to become inclusive educators themselves.

To make these strategies sustainable, teacher training institutions must embed cognitive and
gender awareness into curriculum design (Jordan et al., 2009; Ugalde et al., 2021). Workshops, reflective
assignments, and case studies can help trainee teachers practice designing lessons that reflect these
principles. PGMI educators should also consider collaborating with curriculum developers to create
modules that highlight both analytical and relational dimensions of teaching. For example, training in
classroom communication can enhance male students' interaction skills, while leadership tasks can
support female students in taking initiative. Institutional support is also crucial. School leaders and
policymakers should promote policies that reward inclusive teaching practices and support continuous
professional development. By adopting a whole-institution approach, PGMI programs can ensure that
inclusive and adaptive pedagogy is not only taught but also practiced and sustained.

4.4 Personalized Instruction and Future Directions

The evidence suggesting that cognitive style serves as a more significant predictor of academic
performance than gender highlights the urgent need to implement instructional strategies that are
responsive to individual learning differences. Personalized instruction refers to an educational
approach that adapts teaching methods, content delivery, and assessment practices to accommodate
the diverse cognitive characteristics and preferences of learners. This can be facilitated through a
combination of multimodal instructional resources, the integration of adaptive learning technologies,
and the application of diverse evaluation strategies that align with students” unique learning profiles
(Crowther et al., 2023; Mooij, 2013; Tan & Padilla, 2019).
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Modern educational tools, such as platforms powered by artificial intelligence, offer significant
potential to support personalized learning environments. These technologies can analyze learners’
progress in real time and offer tailored content that aligns with their strengths and areas for
development. Furthermore, the use of ongoing formative assessments, combined with opportunities
for student self-reflection, can enhance learners’ metacognitive awareness and foster greater academic
autonomy (Kréamer et al., 2021; Moscardini, 2014).

Educators may consider designing cooperative learning experiences that strategically pair
students with different cognitive tendencies. For instance, pairing individuals who demonstrate field-
independent learning preferences with those who are more field-dependent can promote collaboration,
mutual support, and a more balanced exchange of ideas. Such partnerships may also cultivate peer-to-
peer learning and broaden students’ problem-solving approaches (Smith et al., 1997; Tomlinson, 2001;
Voyer & Voyer, 2014).

Looking ahead, further research is required to explore the complex relationship between cognitive
style and academic performance, particularly within specific disciplinary contexts such as science,
technology, engineering, and mathematics, as well as literacy and the humanities. Investigating how
these factors interact across various subject areas could provide more nuanced insights that inform
subject-specific pedagogical strategies (Siswanti, 2020b).

Longitudinal studies would also be valuable in examining how cognitive styles evolve throughout
different stages of education and whether personalized instructional interventions produce enduring
improvements in academic outcomes. Such studies could track the long-term impact of differentiated
teaching practices and offer practical guidance on how to implement them effectively across diverse
educational settings.

In the context of Islamic Primary Education Teacher Education Programs (PGMI), there remains a
considerable need for empirical research focused on the implementation and effectiveness of
personalized and differentiated instruction. By grounding pedagogical decisions in evidence-based
practices, PGMI institutions can better ensure that teaching methods promote equitable and inclusive
learning environments. Ultimately, refining these strategies can contribute to reducing disparities in
educational achievement and enhancing the overall quality of student learning experiences.

4.5 Practical Recommendations for PGMI Educators
Based on the findings, the following practical recommendations are proposed for PGMI educators:
1. Use a combination of teaching methods, including lectures, visual aids, collaborative projects, and
hands-on activities, to cater to diverse cognitive preferences.
2. Offer structured guidance and scaffolding for field-dependent learners, while providing autonomy
and exploration opportunities for field-independent students.
3. Design classroom tasks that incorporate both collaboration and independent work to engage
students of different gender-related learning preferences.
4. Integrate feedback mechanisms that include verbal interaction, written comments, and self-
assessment to support varied learner needs.
5. Foster an inclusive learning culture that values diversity in cognitive styles and gender by
encouraging students to reflect on their learning processes and share strategies with peers.
By applying these approaches, PGMI educators can build more inclusive and adaptive classrooms
where all students have the opportunity to succeed.

4. CONCLUSION

This study aimed to examine the influence of cognitive styles and gender on the academic
performance of PGMI students in the Basic Social Sciences course. The results show that cognitive styles
significantly affect learning outcomes, with field-independent students performing better due to their
analytical and self-directed learning abilities. Field-dependent students, in contrast, often struggle in
environments that demand autonomy and abstract reasoning. Although no significant differences in
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academic achievement were found between male and female students, the study identified clear
differences in learning preferences. Male students preferred self-paced, task-focused activities, while
female students tended to favor structured guidance and collaborative learning. These findings
highlight the importance of acknowledging both cognitive and gender-based learning tendencies in
instructional design.

For PGMI educators, the findings offer practical insights into creating more inclusive learning
environments. Teachers are encouraged to implement blended learning models that combine
independent study with interactive discussions, use diverse content delivery methods such as visuals
and hands-on activities, and provide scaffolded support for students who need more structure. Lessons
should include a mix of collaborative and individual tasks to address varying gender-based learning
preferences. In addition, offering multiple assessment types can help students demonstrate their
understanding in ways that align with their strengths. By adopting these differentiated strategies,
educators can support diverse learners more effectively and promote equitable academic achievement
for all PGMI students.
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