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Abstract

The present study aimed to compare cognitive and metacognitive skills among male and female students in the city of
Mashhad. This research employed a quantitative comparative design. The statistical sample consisted of 355 male and female
students from Mashhad, selected through a multi-stage cluster sampling method. Data were collected using the Cognitive
and Metacognitive Strategies Questionnaire developed by Dawson and Mclnerney (2004). For data analysis and hypothesis
testing, independent-sample t-test and multivariate analysis of variance (MANOVA) were applied. The results indicated that
female students had higher mean scores than male students in both cognitive and metacognitive skills. Significant differences
were found between female and male students in all components of metacognitive skills (planning, monitoring, and
regulation) and cognitive skills (elaboration, rehearsal, and organization). Therefore, male students require educational
attention and personal effort to enhance their cognitive and metacognitive skills.
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Extended Abstract

Introduction

Cognitive and metacognitive skills are central to academic success and lifelong learning, enabling learners to
effectively process information, solve problems, and regulate their own learning processes (Sheffler et al.,
2022; Stanton et al., 2021). Cognitive skills refer to the internal mental processes through which individuals
perceive, understand, and remember information, while metacognitive skills involve awareness and regulation
of these processes, often described as "thinking about thinking™ (Tatiana et al., 2022). Both domains play
complementary roles in learning, where cognitive skills provide the operational tools for processing
information and metacognitive skills guide and optimize the application of those tools (Giiner & Erbay, 2021;
Rivas et al., 2022).

Research has demonstrated that metacognitive awareness supports higher-order cognitive activities, such as
conceptual understanding, problem-solving, and critical thinking, while also contributing to motivational and
emotional dimensions of learning (Sari, 2025; Shekh-Abed, 2024). Students with strong metacognitive
abilities are better at planning, monitoring, and evaluating their learning, which in turn fosters academic
engagement and self-efficacy (Ilma et al., 2022; Pambudi et al., 2022). Cognitive skills such as elaboration,
rehearsal, and organization enhance memory retention and facilitate deeper comprehension of content (Cer,
2019; Saputri & Corebima, 2020).

Gender differences in the use of cognitive and metacognitive strategies have been reported in multiple studies,
with some evidence suggesting that female students often outperform their male counterparts in these areas
(Merchan Garzon et al., 2020; Smith et al., 2020). These differences may arise from a combination of
psychological, social, and educational factors, including variations in motivation, classroom engagement, and
instructional expectations (Henriksen et al., 2020; Tatiana et al., 2022). Furthermore, the school
environment, teaching practices, and cultural norms may shape how students develop and apply cognitive and
metacognitive skills (Usman et al., 2021).

In educational contexts, fostering both cognitive and metacognitive strategies has been associated with
improved learning outcomes across disciplines, from science education (Discipulo & Bautista, 2022) to
project-based learning (Shekh-Abed, 2024) and writing instruction (Cer, 2019). Active learning
environments, inquiry-based approaches, and reflective practices have been found effective in strengthening
these skills (Pambudi et al., 2022). Given the critical role these abilities play in academic performance, it is
essential to examine potential gender disparities, as such findings can inform targeted educational
interventions.

Therefore, this study aimed to compare the cognitive and metacognitive skills of male and female students in
Mashhad. Understanding these differences may contribute to developing instructional strategies that promote
equitable learning opportunities and optimize student achievement.

Methods and Materials

This study adopted a non-experimental, comparative research design. The statistical population included male
and female students enrolled in public and private schools across seven districts of Mashhad during the 2023—
2024 academic year (N = 4,618). A total of 355 students were selected through multi-stage cluster sampling,
representing both upper elementary (Grades 4-6) and lower secondary (Grades 7-9) education levels.

The research instrument was the Cognitive and Metacognitive Strategies Questionnaire developed by
Mclnerney and Dawes (2004), comprising 36 items divided equally between cognitive strategies (elaboration,
rehearsal, organization) and metacognitive strategies (planning, monitoring, regulation). ltems were rated on
a five-point Likert scale ranging from "strongly disagree" to "strongly agree." The questionnaire has
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established validity and reliability, with Cronbach’s alpha coefficients ranging from 0.73 to 0.78 for cognitive
strategies and from 0.75 to 0.78 for metacognitive strategies.

Data analysis was conducted using SPSS v24. Descriptive statistics were used to summarize participant
characteristics and variable distributions. Inferential statistics, including independent-sample t-tests and
multivariate analysis of variance (MANOVA), were applied to assess gender differences in overall and
subscale scores for cognitive and metacognitive skills.

Findings

The descriptive results indicated that of the 355 participants, 165 were female (46.5%) and 190 were male
(53.5%). The majority of students (50.8%) were in the lower secondary stage, while 49.2% were in upper
elementary school.

Comparative analysis revealed that female students scored higher than male students on both cognitive and
metacognitive skills. Specifically, in cognitive skills, female students had higher mean scores in elaboration,
organization, and rehearsal. In metacognitive skills, they outperformed males in planning, monitoring, and
regulation.

MANOVA results confirmed that gender had a statistically significant effect on cognitive skills (Pillai’s Trace
=0.292, F =12.145, p <0.001) and metacognitive skills (Pillai’s Trace =0.122, F = 8.342, p <0.001). Follow-
up univariate analyses indicated significant gender differences in all subcomponents of both skill domains (p
< 0.01 for all comparisons). These results suggest that female students in Mashhad possess stronger cognitive
and metacognitive learning strategies than their male peers across all measured dimensions.

Discussion and Conclusion

The findings of this study indicate that female students exhibit significantly higher levels of both cognitive and
metacognitive skills compared to male students. This aligns with prior research demonstrating gender-based
differences in learning strategies, often favoring females in the use of elaboration, organization, and monitoring
skills. One possible explanation is that female students may engage more actively in self-regulatory learning
behaviors, including planning and reflection, which contribute to improved academic performance.

The results also highlight the interdependence of cognitive and metacognitive strategies, suggesting that
effective learning outcomes require the integration of both domains. Without sufficient cognitive strategies,
metacognitive regulation may have limited impact, while without metacognitive oversight, cognitive processes
may be inefficient or misdirected. This perspective supports theoretical models of self-regulated learning that
emphasize the reciprocal relationship between knowledge application and self-monitoring processes.

These findings have practical implications for educational practice. Teachers should consider implementing
instructional methods that foster both cognitive and metacognitive skills in all students, with special attention
to engaging male students who may underutilize these strategies. Active learning techniques, inquiry-based
tasks, and opportunities for self-reflection can help bridge observed gaps. Moreover, interventions aimed at
enhancing metacognitive awareness—such as teaching students how to plan, monitor, and evaluate their
learning—can lead to improved engagement and achievement for all learners.

In conclusion, this study contributes to the growing body of evidence supporting the importance of cognitive
and metacognitive skills in academic success and reveals a consistent gender difference in favor of female
students in Mashhad. Addressing these disparities through targeted, evidence-based educational interventions
can promote more equitable learning environments and optimize outcomes across diverse student populations.
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