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Abstract:

This study aimed to determine the effectiveness of cognitive and metacognitive learning strategy training on academic engagement in the
social context and academic self-regulation in social interactions among gifted high school students. This quasi-experimental study employed
a pretest—posttest design with a control group. The statistical population consisted of all gifted upper-secondary school students in Isfahan
during the 2024-2025 academic year. Using convenience sampling, 30 students with intelligence quotient scores above 120 were selected
and randomly assigned to an experimental group (n=15) and a control group (n=15). Data were collected using the Bouffard et al. Academic
Self-Regulation Questionnaire and the Reeve and Tseng Academic Engagement Questionnaire. The experimental group received eight 90-
minute sessions of cognitive and metacognitive learning strategy training, delivered twice weekly, whereas the control group received no
intervention. Data were analyzed using multivariate and univariate analyses of covariance (MANCOVA and ANCOVA). The multivariate
analysis of covariance indicated a statistically significant difference between the experimental and control groups in the combined dependent
variables after controlling for pretest scores (P<0.005). Subsequent univariate analyses demonstrated that cognitive and metacognitive
learning strategy training significantly increased academic engagement in the social context (F=197.179, P<0.005, n>=0.45) and academic
self-regulation in social interactions (F=146.860, P<0.005, n?>=0.39). Thus, the intervention produced significant effects on both educational
outcomes among gifted students. Cognitive and metacognitive learning strategy training appears to be an effective educational intervention
for improving academic engagement in social contexts and academic self-regulation in social interactions among gifted high school students.
By strengthening students’ abilities to plan, monitor, evaluate, and regulate their learning processes, such training may facilitate more active
academic participation and more effective regulation of learning-related social interactions.
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Extended Summary

Introduction

Contemporary educational systems increasingly emphasize not only the acquisition of knowledge but also students’ ability
to regulate their learning, strategically process information, monitor their academic progress, and actively participate in
educational and social contexts. These competencies are particularly important for gifted students, whose high cognitive
potential does not necessarily guarantee effective academic engagement or successful self-regulation. Students may possess
substantial intellectual abilities while still experiencing difficulty in organizing learning activities, sustaining effort, selecting
appropriate strategies, monitoring comprehension, or participating effectively in socially embedded academic tasks.
Accordingly, cognitive and metacognitive learning strategies have received increasing attention as mechanisms through which
learners can transform their intellectual capacities into purposeful, organized, and adaptive academic behaviors. Learning
strategy training has been associated with changes in study behavior and academic performance, suggesting that strategic
learning can be explicitly taught rather than regarded as an inherent learner characteristic (Biwer et al., 2023). Similarly, the
development and application of metacognitive strategies appear to depend on factors such as prior knowledge and motivation,
indicating that effective learning emerges through interaction among cognitive, motivational, and regulatory processes (Zhang
et al., 2022).

Academic engagement represents one of the central indicators of successful participation in educational activities. It
encompasses behavioral participation, cognitive investment, emotional involvement, and students’ active contribution to the
learning process. In socially situated learning environments, academic engagement also involves communication with teachers
and peers, participation in collaborative activities, responsiveness to instructional demands, and sustained involvement in
classroom experiences. Evidence suggests that metacognition can influence learning engagement through the mediating roles
of learning strategies and learning behaviors (Da et al., 2024). Learning strategies have likewise been linked to academic

enthusiasm, with motivational orientations contributing to this relationship (Mazloumian & Ebrahimi, 2023). Training in
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cognitive and metacognitive strategies has specifically been associated with improved academic engagement among students
experiencing learning difficulties (Kokabi Rahman et al., 2023; Koukabi Rahman et al., 2022). These findings imply that
academic engagement is not merely a function of ability or mativation but can also be strengthened by providing learners with
concrete methods for managing learning activities.

Academic self-regulation is closely related to engagement and refers to learners’ capacity to plan, monitor, control, and
evaluate their cognition, motivation, and behavior in relation to academic goals. Cognitive strategies facilitate the acquisition,
organization, elaboration, retention, and retrieval of information, whereas metacognitive strategies enable learners to plan
learning activities, monitor comprehension, evaluate progress, and modify ineffective approaches. Research has demonstrated
that metacognitive strategy training can enhance cognitive self-awareness and self-regulation (Ghorbani et al., 2022), while
self-regulated learning interventions incorporating cognitive and metacognitive strategies have been associated with
improvements in self-efficacy and academic motivation (Rashidi et al., 2023). Cognitive-metacognitive training has also been
shown to promote achievement motivation and academic vitality (Nasiri Garmeh Cheshmeh et al., 2023), and metacognitive
interventions have been associated with greater resilience in learners (Geetha & Fathima, 2023). Moreover, metacognitive
beliefs and learning strategies have been examined as important mechanisms underlying maladaptive academic behaviors such
as procrastination (Pormousa Bozanjani et al., 2022).

The importance of these strategies is supported across diverse educational domains. Cognitive and metacognitive strategies
are widely used in foreign-language learning (Idris et al., 2022), and explicit metacognitive instruction has been applied to
improve reading comprehension among low-achieving learners (Abo-Shosha, 2023). Teachers’ use of metacognitive strategies
has also been emphasized in supporting students with learning disabilities (Lacin & Cetin, 2022), although practical challenges
can arise when implementing such instruction in remote learning environments (Vellanki et al., 2022). Metacognitive reading
strategies contribute to early academic success (Talwar et al., 2023), while metacognitive writing strategies are related to critical
thinking and academic writing performance (Teng & Yue, 2023). The transfer of metacognitive skills may further enhance
strategy application and acquisition of content knowledge (Stebner et al., 2022). Metacognitive-based learning has also been
associated with improved decision-making and management of cognitive dissonance (Abadi et al., 2025), whereas
metacognitive empowerment has demonstrated benefits for attention control and planning (Abbasi et al., 2024).

The relevance of strategic learning has become even greater in rapidly changing educational environments. Metacognitive
learning strategies may help learners adapt to contextual challenges affecting academic performance (Luo & Wang, 2023), while
barriers to learning in higher education further demonstrate the need for students to possess effective strategies for overcoming
educational constraints (Faramarzi Babadi et al., 2024). Recent technological developments have similarly expanded the need
for independent regulation of learning. Al-powered educational applications have been associated with cognitive,
metacognitive, and resource-management strategies and learning achievement (Chen & Alibakhshi, 2026), while motivation
and metacognitive strategies appear to play meaningful roles in students’ responses to Al-assisted learning environments (Le
& Liu, 2025). Metacognitive strategies are also associated with self-efficacy, intrinsic motivation, and willingness to
communicate in learning situations (Zhao et al., 2025). Conversely, lower levels of cognitive and metacognitive learning
strategies have been associated with adverse social experiences such as bullying and cyberbullying (Solas-Martinez et al.,
2025), and learning disorders may affect students’ use of these strategies (Dashtbani & Dashtbani, 2024). Collectively, these

findings indicate that cognitive and metacognitive strategies have implications extending beyond knowledge acquisition to
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behavioral regulation, engagement, motivation, social participation, and adaptation to contemporary learning environments.
Therefore, the present study aimed to determine the effectiveness of cognitive and metacognitive learning strategy training on
academic engagement in the social context and academic self-regulation in social interactions among gifted upper-secondary
school students.

Methods and Materials

The study employed a quasi-experimental pretest-posttest design with an experimental group and a control group. The
statistical population consisted of all gifted upper-secondary school students studying in Isfahan during the 2024-2025
academic year. Participants were recruited through convenience sampling after the necessary administrative coordination with
the school. Students whose educational records indicated an intelligence quotient above 120 were considered eligible. Thirty
eligible students were selected and randomly assigned to an experimental group and a control group, with 15 participants in
each group. Both groups completed the study measures before the intervention and again after completion of the intervention.

Academic engagement in the social context was assessed using the Academic Engagement Questionnaire. The instrument
consists of 21 items covering agentic, behavioral, emotional, and cognitive dimensions of academic engagement. Responses
are provided on a five-point Likert-type scale, with higher scores representing greater academic engagement. Academic self-
regulation in social interactions was measured using the 14-item Academic Self-Regulation Questionnaire, which assesses
cognitive, motivational, and metacognitive strategies. Responses are scored on a five-point Likert scale, with higher total scores
indicating stronger academic self-regulation.

The experimental group participated in eight 90-minute cognitive and metacognitive learning strategy training sessions
delivered twice weekly. The intervention focused on cognitive strategies such as rehearsal, elaboration, organization, and
meaningful processing of academic information, together with metacognitive strategies involving goal setting, planning,
monitoring comprehension and performance, evaluating learning outcomes, and modifying ineffective strategies. The control
group received no corresponding intervention during the study period.

Data were summarized using means and standard deviations. To determine the effect of the intervention while controlling
for baseline differences, multivariate analysis of covariance was initially used to evaluate the combined dependent variables.
Univariate analyses of covariance were subsequently performed separately for academic engagement in the social context and
academic self-regulation in social interactions. Effect sizes were also examined to determine the magnitude of the intervention
effects.

Findings

Descriptive findings indicated substantial improvements in both dependent variables among students who received the
cognitive and metacognitive strategy training. In the experimental group, the mean score for academic engagement in the social
context increased from 34.11 at pretest to 43.14 at posttest. In contrast, the control group showed a slight decrease from 31.13
at pretest to 30.45 at posttest. Similarly, the experimental group demonstrated a marked increase in academic self-regulation in
social interactions, from a pretest mean of 29.95 to a posttest mean of 44.14, whereas the control group decreased from 32.11
to 30.71.

The multivariate analysis indicated a significant overall difference between the experimental and control groups in the
combined dependent variables after adjustment for baseline scores. Subsequent univariate analyses demonstrated that cognitive
and metacognitive learning strategy training had a statistically significant effect on academic engagement in the social context.

After controlling for pretest scores, the group effect was significant (F=197.179, p<0.005), with an effect size of 0.45.
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Therefore, students receiving the intervention demonstrated significantly greater academic engagement than those in the control
group.

A statistically significant intervention effect was also found for academic self-regulation in social interactions. After
controlling for baseline scores, the difference between the two groups was significant (F=146.860, p<0.005), with an effect
size of 0.39. Accordingly, students who participated in the cognitive and metacognitive learning strategy program demonstrated
significantly higher academic self-regulation at posttest than students who did not receive the intervention. Taken together, the
statistical findings supported both study hypotheses.

Discussion and Conclusion

The findings demonstrate that cognitive and metacognitive learning strategy training can meaningfully improve academic
engagement in the social context among gifted students. One explanation is that cognitive strategies provide students with
practical tools for processing and organizing learning materials. When students know how to rehearse, elaborate, categorize,
connect, and organize information, academic tasks may become more manageable and purposeful. Greater perceived
competence in dealing with academic demands can reduce avoidance and promote sustained cognitive and behavioral
participation. Students may therefore become more willing to participate in class activities, contribute to learning tasks, and
remain involved when they encounter academic difficulties.

Metacognitive training may further strengthen engagement by shifting students from passive recipients of instruction toward
active managers of their own learning. Planning, monitoring, and evaluating learning require students to assume responsibility
for the learning process. Rather than merely completing assigned tasks, students learn to identify goals, choose appropriate
strategies, determine whether they understand the material, and make adjustments when difficulties arise. This increased sense
of agency can promote stronger cognitive investment and more active participation in socially embedded academic activities.

The improvement in academic self-regulation can likewise be explained by the direct correspondence between the
intervention components and the regulatory processes underlying effective learning. Students were trained to establish goals,
plan their activities, monitor progress, evaluate outcomes, and revise strategies. Repeated practice of these processes can
gradually transfer responsibility for learning from external sources such as teachers and classroom structures to the students
themselves. Consequently, learners become better able to control their attention, effort, motivation, and strategic behavior.

This mechanism may be particularly important for gifted students. High cognitive ability can facilitate rapid learning, but
intellectual capacity alone does not ensure strategic learning. Gifted students may sometimes rely heavily on cognitive ability
without systematically developing planning, monitoring, or evaluation skills. As academic demands become more complex,
this reliance may become insufficient. Explicit strategy instruction can therefore help transform cognitive potential into
organized and adaptive academic behavior by providing students with a framework for deliberately managing their abilities.

The simultaneous improvement observed in academic engagement and self-regulation may also indicate a reciprocal
process. Greater self-regulation can enable students to remain engaged because they are better able to manage difficulties,
maintain goals, and modify ineffective strategies. At the same time, increased engagement provides more opportunities to
practice self-regulatory behaviors in authentic academic and social situations. Through this interaction, participation and self-
regulation may mutually reinforce one another.

The findings have important educational implications. Cognitive and metacognitive strategy instruction should not be
regarded merely as remedial training for low-achieving students. Even gifted students may benefit from explicit instruction in

how to plan, monitor, evaluate, and regulate learning. Integrating such instruction into regular educational programs may
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support not only academic performance but also students’ active involvement in classroom and social learning environments.
Teachers and school counselors can incorporate strategy instruction into individual assignments, collaborative learning
activities, reflection exercises, and academic counseling programs.

In conclusion, cognitive and metacognitive learning strategy training was effective in increasing both academic engagement
in the social context and academic self-regulation in social interactions among gifted upper-secondary school students. The
results suggest that systematic instruction in cognitive processing, planning, monitoring, evaluation, and strategic modification
can help gifted learners use their intellectual resources more purposefully while becoming more active and self-directed
participants in educational settings. Cognitive and metacognitive learning strategy training may therefore represent a valuable
educational approach for supporting the academic and social learning capacities of gifted students.
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