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Abstract

This study aimed to investigate the impact of elementary games on the
metacognitive skills of female second-grade elementary students. The research
is applied in nature and utilizes a quasi-experimental design with pre-test and
post-test and a control group. The statistical population consisted of all fourth,
fifth, and sixth-grade female students in District 16 of Tehran during the
academic year 1401-1402. A sample of 120 students was selected through
multi-stage random sampling, with 60 assigned to the experimental group and
60 to the control group. The Shenoy et al. (2017) Metacognitive Questionnaire
was used. The selected elementary games program was conducted over 8 weeks,
comprising a total of 16 sessions, each lasting 20 to 30 minutes, for the
experimental groups. Both groups were tested before and after the intervention.
Data analysis was performed using ANCOVA. The results indicated that
elementary games significantly affected metacognitive skills (including self-
awareness, goal-setting and planning, self-regulation, problem-solving, and
behavior monitoring and evaluation), with significant differences in the post-
test means of both groups. The findings demonstrate the positive impact of
elementary games on improving students' metacognitive skills, which has
particular importance and usefulness for elementary school teachers.
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Introduction

Metacognition is a vital domain in educational and cognitive
psychology, particularly in understanding children's learning processes.
Defined as “awareness of one’s own cognitive processes” (Flavell,
1979), metacognition has been shown to emerge earlier than previously
assumed and can be significantly enhanced through educational
interventions (Gonzales, 2015; Muijs & Bokhove, 2020). Teaching
metacognitive skills adds value to curricula and improves student
performance (Higgins, 2016), accounting for approximately 17% of
academic achievement—surpassing intelligence, which contributes
only 10% (Veenman et al., 2004). Parallel research in developmental
psychology highlights the role of play-based activities in fostering
holistic and sustained learning among primary school children (Parker
& Thomsen, 2019). Metacognitive skills—such as self-awareness,
goal-setting, and self-regulation—are complex yet impactful across
academic, personal, and social domains. Their development through
engaging, age-appropriate interventions is essential for educators and
stakeholders. This study focuses on structured and semi-structured
school games as a promising approach to cultivating metacognitive
competencies. These games offer opportunities for reflection, error
correction, strategy modeling, and immediate feedback, aligning with
children’s interests and developmental needs (van Loon et al., 2021;
Zepeda et al., 2019). The research investigates whether school games
significantly influence metacognitive skills—including self-awareness,
planning, regulation, problem-solving, and behavioral evaluation—
among upper primary students.

Research Question

Elementary school games affect the metacognitive skills (self-
awareness, goal-setting and planning, self-regulation, problem-solving,
monitoring and evaluation of behavior) of upper primary school
students.

Literature Review

A wide range of international and domestic studies have emphasized
the significance of metacognition in children's learning. Kuhn (2022)
argued that metacognition is not merely a cognitive ability but a
foundational approach to managing mental processes, and its
development should involve diverse practices, including play. As she
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notes, Soysal and Soysal (2023) highlighted the role of teachers in
fostering metacognitive thinking through classroom discourse and
behavioral stimuli. Abidin (2023) and Nieto-Marquez et al. (2021)
demonstrated the positive impact of educational games and motivation
on cognitive and metacognitive development. Braad et al. (2023)
emphasized the importance of aligning game-based learning with
instructional goals. Their findings suggest: Other studies, such as those
by Glner & Erbay (2021), Perry et al. (2019), and Pedone (2014),
confirmed the effectiveness of classroom-based metacognitive
instruction using strategies like concept mapping and think-aloud
techniques. Van Loon et al. (2021) emphasized that both the content
and delivery of instruction influence children's metacognitive
regulation. Research on play-based learning, including studies by Chen
et al. (2022), Epcacan & Bahgeci (2024), and Barz et al. (2024),
explored the effects of physical and digital games on metacognition.
However, many focused on specific games, sports, or older age groups.
Domestic studies also examined metacognition’s role in creativity,
problem-solving, emotional resilience, and ethical judgment (e.g.,
Khorshidi & Dana, 2025; Bakhshayesh, 2023; Saffarinia & Tarkhan,
2024). Despite these contributions, most prior research emphasized
direct instruction, teacher-led strategies, or isolated game formats. Few
have explored the impact of everyday school games conducted in real
classroom settings. Moreover, metacognition has often been treated as
an independent variable, whereas this study positions it as a dependent
variable, aiming to investigate how school games can actively foster
metacognitive skills in upper primary students.

Methodology

This study is applied in purpose and follows a quasi-experimental
design with a pre-test, post-test, and control group. The statistical
population included all female students in grades four, five, and six in
district 16 of Tehran during the 20222023 academic year. A sample of
120 students was selected using cluster random sampling and equally
assigned to experimental and control groups (60 students each). The
Metacognitive Skills Questionnaire, developed by Shatrian (2017), was
used for data collection. The intervention consisted of selected
elementary school games implemented over eight weeks in 16 sessions,
each lasting 20 to 30 minutes, for the experimental group. After the
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intervention, a post-test was administered to both groups. Data were
analyzed using analysis of covariance (ANCOVA).

Results

This study aimed to examine the impact of elementary school games on
the metacognitive skills of upper primary students. Statistical analysis
revealed that the intervention significantly improved metacognitive
components, including self-awareness, goal-setting and planning, self-
regulation, problem-solving, and behavioral monitoring and evaluation.
The use of school games proved effective in enhancing students’
metacognitive abilities compared to the control group.

Discussion

The findings of this study demonstrate that elementary school games
have a significant impact on the development of metacognitive skills
among upper primary students. These results align with previous
research by Braad et al. (2023), Chen et al. (2022), and Pedone (2014),
which emphasized the role of play-based activities in enhancing self-
awareness, self-regulation, and problem-solving. However, the present
study offers a distinct contribution by focusing on school-based games
implemented in real classroom settings, thus adding contextual and
methodological novelty. While many earlier studies employed direct
instruction or digital game interventions, this research highlights the
effectiveness of structured and semi-structured physical games that
preserve elements of fun and social interaction. These games provided
a meaningful context for reflection, feedback, and strategic thinking,
thereby facilitating sustainable metacognitive growth. The results
affirm that metacognition is not only teachable but can be meaningfully
cultivated through engaging and motivational activities such as play.
This has important implications for curriculum design in primary
education, suggesting a shift from purely instructional approaches
toward more interactive, learner-centered strategies. Moreover, the
active role of teachers in guiding and scaffolding these experiences
emerges as a critical factor in the success of game-based interventions.

Conclusion

The findings of this study indicate that elementary school games can
serve as an effective educational approach for developing
metacognitive skills among upper primary students. By providing
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opportunities for reflection, planning, problem-solving, and behavioral
evaluation, these games foster deeper and more sustainable learning.
Given children’s natural inclination toward play, purposeful integration
of game-based activities within school settings can enhance learning
quality and cognitive empowerment. This study recommends that
game-based educational programs, particularly in primary education,
be considered a practical strategy for promoting metacognition.
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