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Abstract

The present study aims to compare the effect of game-based education with the
flipped classroom method in learning mathematics in the third grade of
elementary school. The research method was a quasi-experimental pre-test-
post-test design with a control group. The study population consisted of all
third-grade female students in Chabahar, totaling 1,800 students in the 2023-
2024 academic year. Through multi-stage cluster random sampling, 75 students
were selected and randomly assigned to three groups: game-based education,
flipped classroom instruction, and a control group. Data analysis was performed
using inferential statistics, specifically an ANCOVA test. The results indicated
that game-based education significantly differed from flipped classroom
instruction in terms of its effect on students' understanding of multiplication in
third-grade mathematics. Both game-based education and flipped classroom
instruction had a positive impact on students’ understanding of multiplication.
Specifically, the mean score for multiplication in the game-based education
group (16.96) was higher than that of the flipped classroom group (16.67).
Furthermore, the game-based education group had a higher mean score (16.97)
than the control group (13.43). The mean score for the flipped classroom group
(15.74) was also higher than the control group (13.22). In conclusion, both
instructional methods had a significant effect on students' multiplication skills,
with the game-based education method showing a slightly higher mean score
than the flipped classroom method. Therefore, both games and flipped
classrooms can be effective strategies for teaching multiplication.
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Introduction

The future of a nation depends on the quality of its education system.
Effective implementation of educational programs enhances societal
well-being (Schofel & Wan, 2020). Students must apply classroom
knowledge to real-life situations, particularly in mathematics, which
has broad applications (Ramezanian et al., 2018). Mathematics is
essential for all and fosters cognitive development (Abdolhosseini,
2020). One of the most challenging topics in elementary mathematics
is the multiplication table, introduced in the third grade (Ashraf et al.,
2021). Traditional teaching methods have not been effective, prompting
researchers to seek engaging approaches (Ta'atian & Asgharzadeh,
2015). Hands-on activities and games make learning more interactive
and improve comprehension (Schofel & Wan, 2020). These activities,
such as object sorting and drawing, enhance cognitive and motor skills
(Khani-Basiri, 2017; Ashraf et al., 2021).

Teachers can use hands-on games to introduce multiplication,
making abstract concepts more tangible (Saffari, 2016). Games also
enhance students’ engagement with mathematical concepts, fostering
problem-solving skills (Ramezanian et al., 2018). Research highlights
the positive impact of play in teaching. For instance, Shokoohi and
Safdari (2021) found that teachers can integrate play into instruction
with minimal training, leading to significant learning improvements.
Similarly, Veronica (2023) reported that role-playing improved
mathematical skills in kindergarten students. Another innovative
approach is the flipped classroom model, where students study
instructional materials before class and use class time for discussions
and problem-solving (Niyayi et al., 2021). This method promotes active
learning, critical thinking, and self-assessment (Lee et al., 2015;
Mehring, 2016). Flipped learning fosters deeper engagement and
categorizes students based on cognitive levels (Lento, 2016). Based on
the importance of the topic and the background of the research, the
research aim was to compare game-based education with the flipped
classroom method in teaching multiplication.

Research Question(s)

- Game-based education has an effect on learning the concept of
multiplication in the third-grade mathematics lesson in Chabahar City.
-Flipped education has an effect on learning the concept of
multiplication in the third-grade mathematics lesson in Chabahar City.
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Literature Review

Falah et al. (2022) examined the efficacy of flipped classrooms and
collaborative teaching on student creativity, finding no significant
difference between the two, suggesting both can enhance motivation.
Masoumi Fard et al. (2022) demonstrated the flipped method's positive
impact on learning and self-efficacy in Persian language education for
second-grade students. Baldado and Comighud (2020) observed
significant improvements in student performance and engagement
using flipped classroom sequences. Concretizing concepts through
games is crucial for children's learning, particularly in mathematics,
where abstract concepts are often challenging. Game-based learning
facilitates understanding via the five senses. Mathematics, essential
across disciplines, poses difficulties for students, leading to fear and
anxiety (Etemad-ol-olama & Rezapour, 2016). Many students struggle
despite extensive study due to ineffective methods (Lento, 2016).
Computational challenges, especially in multiplication, hinder
elementary mathematics education (Pakravan, 2018). Multiplication, a
foundational concept, is often taught through rote memorization due to
time constraints and varying student abilities. Multi-sensory and
innovative approaches can enhance learning and retention (Ashraf et
al., 2021).

Methodology

The method of this research was a quasi-experimental study with a pre-
test—post-test control group design, involving three groups: two
experimental groups and one control group. The study's population
consisted of 1,800 third-grade female students in Chabahar during the
2022-2023 academic year. Using multi-stage cluster random sampling,
75 students were selected from three randomly chosen schools. These
students were divided into three groups: one received game-based
instruction, another was taught using the flipped classroom method, and
the control group received no instruction. Data Collection and
Assessment: Learning was assessed using researcher-designed tests,
validated by educational experts. Learning outcomes were measured
through periodic and final tests, with descriptive assessments for
learning and multiple-choice tests for retention. Cronbach’s alpha was
used to ensure reliability. Identical tests were administered to the two
experimental groups before and after the intervention, and the results
were compared. Over two weeks, the researcher developed lesson plans
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and instructional activities aligned with modern teaching approaches.
The intervention lasted one month, with eight 45-minute sessions. One
experimental group learned multiplication through game-based
activities, while the other used the flipped classroom method. The
control group received no instruction. After the intervention, all three
groups were tested to compare learning outcomes. Data analysis was
performed using inferential statistics, specifically an ANCOVA test.

Results

The study found that both game-based education and flipped classroom
instruction positively impacted third-grade students' understanding of
multiplication. However, game-based education led to a slightly higher
mean score (16.96) compared to the flipped classroom group (16.67).
Additionally, the game-based education group scored higher (16.97)
than the control group (13.43), and the flipped classroom group (15.74)
also outperformed the control group (13.22).

Discussion

In traditional education, students learn in class and practice at home,
which can lead to difficulties that require the teacher's help. In contrast,
flipped learning reverses this process, with students learning at home
through resources like videos, and practicing in class where they can
ask questions and work with peers. This method allows teachers to
enhance their teaching skills and use various resources beyond videos,
such as images and slides, to deepen learning. The research found that
students in the flipped classroom method were more engaged and
improved their learning, especially in subjects like multiplication. The
flipped approach allows students to learn at their own pace, addressing
issues like lack of motivation and large volumes of content. This
method is also effective when physical classes cannot be held. Overall,
flipped learning is a flexible, individualized approach that can be
applied across subjects to cater to different learning speeds and needs.
The game-based approach, as a student-centered and active method,
significantly enhances students' energy, engagement, and learning,
especially in subjects like multiplication. Compared to traditional
classrooms, students were livelier and more prepared during game-
based activities, leading to better academic performance. This method
proved to be more effective than the flipped classroom approach in
teaching multiplication, as it fostered higher interest and academic
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achievement. Both methods promoted greater student involvement and
motivation, but the game-based approach had a stronger impact on
learning outcomes in the sample studied.

Conclusion

This study confirms that both flipped learning and game-based learning
enhance multiplication understanding, but game-based learning
significantly boosts student motivation and performance. Its dynamic,
interactive nature outperforms flipped learning. Educators should
integrate both methods, prioritizing game-based approaches for
heightened engagement and achievement in mathematics.
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