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Objective: The present research was conducted with the aim of comparing the traditional
approach and virtual game in the effectiveness of mathematics education in public
primary schools.

Method: The research method used in this study was a semi-experimental method, with
a pre-test and post-test design, along with a control group. The studied community is all
the students of public primary schools in Miandoab city who were studying in the
academic year of 2023-2024. The statistical sample of the research included 30 students
of public primary schools in Miandoab city, 15 people were selected as the experimental
group and 15 people as the control group, and they were randomly placed in two groups.
After that, the two groups were treated in four 45-minute sessions on the concepts of
geometric shapes. The experimental group used technology and virtual games to learn
geometric shapes, while the control group students used traditional printed materials as
part of the learning process. Both groups completed the academic performance test (made
by the researcher) before and after the training as a pre-test and post-test.

Results: The results of the T test showed that there is a statistically significant difference
in both groups with regard to the new knowledge gained about geometric shapes after the
completion of the treatment. Also, the average score of the experimental group was 16.55
and the average score of the control group was 13.8 out of 18. Based on this, the results
show that the role of virtual educational games in the effectiveness of education in
students is significant.

Conclusions: Based on the results obtained, it can be concluded that the use of virtual
educational games can make education more effective in students.
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Extended Abstract

Introduction

Comparing the effectiveness of mathematics education using virtual games and traditional methods in
elementary schools in the context of Iran is one of the research gaps that has been addressed in this
study. The aim of this study is to investigate the role of virtual educational games in the effectiveness
of mathematics education and specifically in the teaching of geometric shapes (cube, sphere, cylinder,
cone, pyramid, rectangular cube) in public primary schools. Another aim of this study is to provide a
more accurate picture of the extent to which new technologies contribute to learning mathematics.

Method

The research method used in this study was a quasi-experimental method, with a pre-test and post-test
design, with a control group. The study population was all students of public elementary schools in
Miandoab city who were studying in the academic year 2023-2024 and the statistical sample of the
study included 30 fourth grade students who were selected from the sample of students of Shahid Ismail
Jahani Primary School in Miandoab city using a purposeful method and were randomly divided into
two equal groups, including the control group and the experimental group, based on a teacher-made
test. The groups were treated in four 45-minute sessions on the concepts of geometric shapes and the
experimental group used technology and virtual games to learn the geometric shapes lesson. In this
stage, three types of virtual educational games developed by researchers were used to teach the concepts
of mathematical shapes. While the students in the control group used traditional printed materials as
part of the learning process. A pre-test teacher-constructed test with a reliability of 0.69 was used to
homogenize participants in the experimental and control groups in accordance with the purpose of the
study. A post-test teacher-constructed test was also used to evaluate the effectiveness of the treatment
used with a reliability of 0.73 in the control and experimental groups. The SPSS package was used to
analyze the data.

Result

The results show that in both groups there is a statistically significant difference in terms of new
knowledge gained from geometric shapes after completing the training. Therefore, the students'
knowledge of geometric shapes has improved. It is clear that the differences are greater in the virtual
game group than in the control group, and the students' knowledge of geometric shapes in the
experimental group has improved more than in the control. The performance of the students following
the training can be described as excellent for the virtual game group.

The results show that the virtual game group prefers to use technology and virtual games in
mathematics compared to the students in the control group who were taught the lesson through
worksheets. No statistically significant difference was found in the variable "How much did you like
this experience™ between the control group and the virtual game group, which indicates that the overall
experience was pleasant for the students for both groups. Accordingly, the average satisfaction with the
experience and the willingness to continue using the approach used in the experimental group was
higher than in the control group, while the average for using worksheets instead of technology in the
experimental group was lower than in the control group.
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Conclusion

Considering the results of the present study and the discussions raised, and also considering the multiple
functions of education and training and the rapid growth of digital tools, as well as the change in
students' tastes towards using virtual environments and tools, along with the stunning progress of
information and communication technology that has minimized the time of data transfer required for
everyone from the most distant places, a change in teaching methods and the type of teaching aids seems
necessary to adapt to the current conditions. On the other hand, based on scientific findings, the visual
appeal of the content and teaching tools has a great impact on creating and increasing students' academic
motivation. Therefore, it seems that the use of computer-based educational games can help teachers in
teaching and students in deep and sustainable learning, as well as families in helping their children's
fundamental education. This finding can be interpreted in light of the theoretical framework proposed
by the study, which is based on Froebel's theory of play pedagogy, and also confirms the reality that
"play is a child's secondary nature.” This will be achieved when the educational system and popular
culture view the use of computers and cyberspace as an opportunity and, by taking the right measures,
minimize the threats of this global possibility.
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