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Abstract

Gamification, due to its nature of incorporating elements of games into non-game contexts,
has also been embraced in education. This study aimed to investigate the effects of
gamification on the academic performance in mathematics of fourth-grade elementary school
students in Isfahan. This research is applied in nature, utilizing a quasi-experimental method
with a pre-test-post-test design and a control group. The population consisted of all fourth-
grade elementary school students in District 6 of Isfahan (N=3868) during the academic year
1399-1400. A multi-stage random cluster sampling method was used, with 15 subjects in the
experimental group and 15 in the control group. The data were collected using a researcher-
developed test to measure fourth-grade elementary school student's academic performance in
mathematics. Univariate analysis of covariance was employed to analyze the data. The
findings indicated a significant difference between the adjusted means of academic
performance scores in the post-test stage (after controlling for pre-test scores) between the
two groups: the experimental group and the control group. Consequently, the results of the
univariate covariance analysis demonstrated that gamification positively impacted the
academic performance of fourth-grade students. It is therefore recommended that teachers
incorporate gamification as an effective strategy for teaching mathematics at this grade level.

Keywords: Gamification, Academic performance, Students, Fourth-Grade Elementary
School, Mathematics

Introduction

Gamification, by its nature, involves the use of game elements in non-game contexts, that has
been embraced in education. The aim of this study was to investigate the effects of
gamification on the academic performance in mathematics of fourth-grade elementary school
students in Isfahan. The academic performance serves as an indicator of the effectiveness of
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the educational system in terms of goal setting and addressing individual needs. Nevertheless,
in the 2015 TIMSS, the performance of Iranian fourth-grade students in mathematics was
ranked 43rd out of 51 participating countries. In addition, it can be said that progress in
mathematics has an effect on the level of employment and income, and this impact is greater
than the influence of literacy and general intelligence. This is despite the fact that many
foreign and a few Persian studies also indicate the positive effect of gamification on the
progress and improvement of students' performance in mathematics. This research focuses on
determining whether gamification has an effect on the academic performance of fourth-grade
elementary school students in mathematics.

Methodology

This applied research utilized a quasi-experimental method with a pre-test-post-test design
and a control group. The population consisted of all fourth-grade elementary school students
in district 6 of Isfahan (N=3868) during the academic year 1399-1400. The sampling method
was a multi-stage random cluster with 15 subjects in the experimental group and 15 subjects
in the control group. The data collection tool was a researcher-designed test used to assess the
academic performance of 4th-grade students in mathematics. In fact, after selecting the
desired educational design model and formulating educational goals, the researcher created
educational videos due to the electronic nature of school education during the Covid-19 era.
After formulating the educational plan in a playful manner, a pre-test of academic
performance was conducted in both groups. In the experimental group, the educational plan
was formulated in a gamified manner using the gamification production process of Kim et al.
(2017). In fact, in the experimental group, in addition to the normal training process, some
game dynamics and elements (mechanics) were added to the educational plan to create
structural gamification. In order to conduct the research, information and communication
technology (ICT) integration was utilized. The primary tool used for this purpose was the
"Shad" application provided by the Ministry of Education. This platform was specifically
designed to serve as the main educational platform. After completing six training sessions
conducted during one week, post-tests on academic performance were administered to both
groups, and the data were collected.

Findings

Research data was analyzed using SPSS 23 software at descriptive and inferential levels.
Descriptive findings showed that the average academic performance score in the experimental
group had a greater change in the post-test stage compared to the pre-test, in contrast to the
control group. Univariate analysis of covariance was used for the inferential analysis of the
results. Therefore, it is necessary to check the prerequisites required for the use of parametric
tests. To enhance the accuracy of the statistical results, the main assumptions of the analysis
of covariance test were considered: 1) normality of the score distribution, 2) homogeneity of
score variances, and 3) homogeneity of regression slopes. All three assumptions were
confirmed. Results of the covariance analysis examining the effect of gamification on
students' academic performance indicated a significant relationship between pre-test grades
and post-test scores (p < 0.001). By controlling this relationship, the significant difference
between the adjusted averages of academic performance scores in the post-test phase (after
controlling the pre-test scores) in the two experimental and control groups is evident (p <
0.001). Therefore, the research hypothesis is confirmed. In other words, gamification
enhances the academic performance of fourth-grade students in mathematics. The effect of
these trainings in the post-test stage was 0.417. That is, 41.7% of the variance in academic
performance is associated with group membership or the effect of gamification. The statistical
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power of close to 90% indicates that the test's statistical accuracy is appropriate, and sample
size was adequate to test this hypothesis.

Discussion and conclusion

Findings indicated that there is a significant relationship between the scores of the pre-test of
academic performance and the post-test (p < 0.05). By controlling this relationship, the
difference between the adjusted averages of academic performance scores in the post-test
phase (after controlling the pre-test scores) in the two experimental and control groups is
significant (p = 0.001). Hence, the research hypothesis is confirmed. This result is in line with
the findings of numerous international studies and a few domestic studies. When people are
trained using the engaging method of gamification, they are more likely to put an extra effort
to achieve academic success. This is because of the attractiveness and use of game elements,
as well as the increase in internal and external motivation, self-esteem, and self-confidence,
and has a positive effect on his academic performance. Students learn progressively through
interactions with others, solving group challenges, competing, and observing their
performance and results. Another factor that enhances students' awareness of their strengths
and weaknesses is the availability of prompt and diverse feedback, including corrective
actions. In fact, the involvement of student is the main focus of gamification, and active
participation in an action or activity is a key element in gamification. In conclusion,
gamification is an intriguing strategy for enhancing academic performance. When
implemented within a structured framework, utilizing appropriate motivational techniques and
providing constructive feedback, it can significantly impact student achievement.
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Table 3: Descriptive indices of the scores of the research variables, categorized by two groups and two phases of the research
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Table 4: Results of the covariance analysis comparing the means of academic performance scores by group membership
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Table 5: The adjusted means of academic performance in the post-test stage in two groups
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Figure 1: Comparison of the average academic performance scores in the pre-test and post-test phases in two groups
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