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The objective of this study was to investigate the effect of gamification on the
performance of the third elementary school grade arithmetic lesson. The research
method is based on a practical purpose and is a semi-experimental method that
includes a pre-test-post-test and a control group. The statistical population of this
research is all third-grade students of Kazimieh Elementary School in Tehran during
the academic year 2022-2023. Three experimental groups were randomly assigned to
60 male pupils with math disorders: individual, cooperative, and control. The
experimental group’s pupils with learning disorders underwent 12 sessions of
training using the gamification method. The traditional procedure was employed by
the control group during the meetings. The research tool consists of mathematical
questions that have been verified by a number of experienced instructors and experts.
Multivariate covariance analysis was employed to analyze the data collected from the
pre-test and post-test implementation. The teacher constructed the measuring
instrument for the math tests. The results indicated that the implementation of the
gamification approach has resulted in an enhancement of the mathematical
performance of third-grade elementary school pupils. There was no discernible
distinction between collaborative and individual groupings. Therefore, the
gamification method can be employed to enhance the performance of pupils in
mathematics, either individually or collaboratively. This approach serves as an
acceptable substitute for conventional methodologies.
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Extended Abstract

Aim

Enhancing student motivation is a central goal in mathematics education, as it directly affects how well and
how deeply students learn (Gunderson et al., 2018). A lack of motivation can harm students' emotional
well-being, self-esteem, problem-solving abilities, and moral development, with broader social
consequences. Mathematical motivation refers to students’ interest in and willingness to engage with math
and succeed in related tasks (Schukajlow et al., 2017), while achievement motivation is the drive to
experience success in completing math problems (Acharya & Joshi, 2009). Math anxiety—if excessive—
can impair cognitive processes and hinder learning (Hamari, 2015). Traditional teaching methods like
lectures and case studies have lost appeal (Dessler, 2005; Ertemsir & Bal, 2012), prompting educators to
explore gamification—the integration of game elements into learning—as an engaging alternative.
Gamification has been shown to increase motivation, collaboration, participation, and self-directed learning
(Santos et al., 2022). It also supports social learning and reduces negative student perceptions through
enjoyable, interactive experiences (McClaran, 2020). This study therefore investigates the impact of
gamification on the math performance of third-grade students.

Methodology

This quantitative, quasi-experimental study employed a pre-test/post-test control group design. The
statistical population consisted of all third-grade students at Kazimieh School in Tehran during the 2022—
2023 academic year. A total of 60 students were selected using convenience sampling and randomly
assigned to three groups: an individual gamification group, a collaborative gamification group, and a
control group. The school was selected based on the researcher’s teaching access, but random assignment
was used to allocate students to each group. Mathematics Test: Each test contained 15 items that
comprehensively covered the third-grade mathematics curriculum. All questions aligned with the textbook
content and were of moderate difficulty. To validate the test, four faculty members from the Department of
Psychology and Educational Sciences, along with experienced educators (each with a master’s degree or
higher and over 20 years of teaching experience), reviewed the items. Following feedback and revisions by
two teachers, the test was approved. The post-test mirrored the pre-test in content, difficulty, and
administration conditions to ensure reliable analysis. Intervention Procedure: Twelve instructional
sessions were conducted for each group: cooperative gamification for the collaborative group, individual
gamification for the individual group, and traditional instruction for the control group. Data analysis was
performed using Multivariate Analysis of Covariance (MANCOVA), which allowed for the evaluation of
the gamification effect while controlling for covariates. SPSS version 26 was used for statistical analysis.

Findings

The analysis of covariance (see Table 1) showed statistically significant results. The F-values and p-values
(p = 0.0001, o = 0.01) confirm rejection of the null hypothesis and support the research hypothesis. This
indicates that both individual and collaborative gamification methods had a positive and significant effect
on students' mathematical performance.

Table 1: ANCOVA Results
Source Sum of Squares df Mean Square F Sig.
Individual Gamification 4.219 1 4219 40.563 0.001
Collaborative Gamification 4.229 1 4229 41.563 0.001

The adjusted mean scores revealed that students in the gamification groups outperformed those in the
traditional control group. Thus, the hypothesis that gamification positively affects math performance was
statistically supported.

Table 2: Tukey’s Post-Hoc Test for Group Comparisons
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Groups Compared Mean Difference Std. Error Sig.
Individual vs. Control 3.239 0.238 0.001
Collaborative vs. Control 4.231 0.238 0.001
Individual vs. Collaborative 0.233 0.238 0.71

Tukey’s post-hoc test showed no significant difference between the individual and collaborative
gamification groups, but both differed significantly from the control group, confirming the effectiveness of
gamification in improving math performance.

Conclusion

This study examined the effectiveness of gamification in improving third-grade students' performance in
mathematics. The findings revealed that gamified learning significantly enhanced students’ academic
achievement, reduced math and test anxiety, and increased motivation. It was emphasized that replacing
traditional teaching methods with game-based approaches could make learning more engaging. The study’s
results align with both Iranian research (e.g., Amini & Boniyadi Naeini, 2016; Alborzi & Khoshbakht,
2007) and international studies (e.g., Palomo-Duarte et al., 2014; Jagust et al., 2018; Armstrong & Landers,
2018; Tokac et al., 2019). While limitations such as lack of randomization and parental cooperation
affected internal validity, the findings support broader use of gamification across different subjects,
educational levels, and learner populations. The study recommends teacher training and nationwide
evaluation of current game-based teaching practices to inform future interventions

Keywords: Individual, Gamification, Elementary School, Mathematics, Collaborative.
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1. Multivariable Analyze of Covariance (MANCOVA)
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1. Kolmogorov—Smirnov test
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