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INTRODUCTION

Mathematics is a discipline that should be taught to all students from elementary school
through higher education. The goal is for students to be able to think logically, analytically,
systematically, and critically (Mulyati & Evendi, 2020). As an exact science, mathematics
places greater emphasis on students' understanding than on mere memorization (Simbolon &
Harahap, 2021). Conceptual understanding is a fundamental part of the mathematics learning
process (Pasha & Aini, 2022). Students must have a solid understanding of mathematical
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concepts in order to solve math problems (Rohim & Buchori, 2024). Students who can
understand the concepts they have learned and apply them appropriately in various situations
demonstrate success in mathematics learning (Darwanto & Paramita, 2025). The development
of a person’s ability to understand a concept is referred to as mathematical understanding and
is one of the goals of the mathematics learning process (Fakhriyana & Riayah, 2021).
Mathematical understanding is a skill that plays a crucial role in helping students solve various
mathematical problems. Students can solve mathematical problems effectively if they have a
solid grasp of basic concepts. This is because mathematical concepts are interconnected and
built upon one another; therefore, before tackling more complex concepts, students must have
a solid grasp of the fundamentals (Mahtuum et al., 2020). One of the fundamental concepts in
mathematics education is the addition and subtraction of integers.

Addition and subtraction of integers are often considered easy topics, but data from a
preliminary test at one junior high school suggests otherwise. In fact, many students are still
unable to solve these problems correctly (Maulida et al., 2022). Yet the concepts of addition
and subtraction of integers are fundamental mathematical topics that students should have
mastered as early as elementary school. According to Pratama et al., (2022), most students still
struggle with this material because they have not fully grasped the basic concepts of integer
operations, even though they have been taught since elementary school. Therefore, it is
necessary to emphasize the importance of junior high school students’ mathematical
understanding of integer addition and subtraction.

According to Yopa et al., (2021), students tend to be more interested in using game-based
learning media than in worksheets. Students’ understanding of mathematical concepts can be
optimally enhanced through the use of game-based learning media, as such media are more
effective at boosting students’ motivation to learn compared to the use of worksheets alone. In
line with this, Mulyati & Evendi, (2020) state that a pleasant learning atmosphere can help
students understand the material and boost their motivation to learn. This can be achieved
through the application of various teaching methods or models, as well as engaging learning
media. Therefore, the use of educational games as a learning medium is relevant for fostering
enjoyable learning experiences.

The use of the educational game Wordwall in mathematics instruction can serve as an
alternative for creating interactive and enjoyable learning experiences. Wordwall is an
application that can be used as a tool for creating interactive and engaging learning materials
and assessment tools (Kurnia et al., 2025). As an interactive medium, Wordwall provides
various game templates, such as quizzes, matching, pairing, anagrams, word scramble, word
search, grouping, and other game features (Pamungkas et al., 2023). Wordwall can be
maximally utilized as an interactive learning medium that supports the learning process and
encourages increased student interest and motivation, thereby leading to improved learning
outcomes (Hadi et al., 2024).

The implementation of the Wordwall educational game has proven successful in fostering
learning interest among fourth-grade elementary school students in mathematics. This is
evidenced by an increase in the percentage of student interest in learning activities during
phases I and II, from 58% to 79% (Ramadhani & Silalahi, 2025). Additionally, Sabiila, (2024)
states that the implementation of the Wordwall educational game is capable of fostering fourth-
grade students’ interest in learning Natural and Social Sciences, as evidenced by students’
increasingly active participation during lessons and their positive responses based on the results
of a questionnaire distributed after the learning activities concluded. Aluna et al., (2025) state
that the use of the Wordwall educational game, combined with learning motivation, can
optimize students’ learning outcomes in probability and probability theory. Research conducted
by Anggriany & Rakhmawati, (2024) on the development of the Wordwall educational game
using the 4D R&D model indicates that this medium is valid, highly practical to use, and
sufficiently effective for optimizing students’ mathematics learning outcomes. Rambe et al.,
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(2024) state that elementary school students become more actively engaged in classroom
learning activities with the implementation of game-based media. Wildan et al., (2023)also state
that the development of Wordwall as an educational game is effective when applied in
elementary school learning activities on geometry. Based on this, the application of the
Wordwall educational game has the potential to optimize students’ mathematical understanding
skills.

Based on the previous discussion, the researcher is interested in further examining the
impact of using Wordwall as an educational game-based learning medium on students’
mathematical understanding skills, particularly regarding the addition and subtraction of
integers. This interest stems from Wordwall’s potential to create a more interactive and
engaging learning environment that enhances student engagement throughout the learning
process.

The use of Wordwall is expected not only to increase student engagement but also to
foster improved mathematical understanding through enjoyable and challenging activities.
With the inclusion of game elements, students are expected to be more motivated to learn and
find it easier to grasp the concepts being taught. Additionally, the use of this medium is also
expected to assist teachers in presenting material in a more varied and innovative manner.

The findings of this study are expected to make a tangible contribution to the development
of mathematics education in schools, particularly regarding the use of technology-based
learning media. The results of this study are also expected to serve as a reference for future
teachers and researchers in developing more effective learning strategies to improve students’
mathematical understanding.

METHOD

This study employed a quantitative approach using a quasi-experimental design in the
form of a nonequivalent control group design. The study was conducted from August 19 to 26,
2025, at SMP Negeri 3 Palu, with the population consisting of all seventh-grade students in the
2025-2026 academic year. The sample was selected using purposive sampling, resulting in two
classes: Class VII K as the experimental class and Class VII I as the control class. The selection
of the two classes was based on their similar characteristics, particularly because they were both
taught by the same teacher. Both classes were administered a pretest to measure their initial
mathematical understanding skills regarding the addition and subtraction of integers.
Subsequently, the experimental class received the treatment, which involved learning using the
Wordwall educational game, while the control class used conventional instruction. After the
intervention, both classes were administered a posttest to measure students’ final proficiency.
The research design can be illustrated as follows:

Table 1. The Research Design

Class Pretest Treatment Posttest
Experimental
Class 01 X 0,
Control Class 0, - 0,
Descripsion:
0, : Pretest

0, : Posttest
X :Treatment of the experimental group

The research instrument consisted of a mathematical understanding test that met the
criteria for validity and reliability. The data were analyzed using a normality test, which
indicated that the data were not normally distributed. Therefore, hypothesis testing was
conducted using the nonparametric Mann—Whitney U test to determine the differences between
the two groups.
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RESULTS AND DISCUSSION

Through the research conducted, data were collected from tests administered before the
samples received the treatment (pretest) and after the samples received the treatment (posttest).
These data were then analyzed to determine whether there were any changes or improvements
in ability within each group. Subsequently, the data obtained was analyzed using descriptive
statistical tests on the pretest and posttest results for both the experimental and control groups.
Descriptive statistical tests were conducted so that the data could be processed and provide a
clearer picture of the initial and final conditions of the samples after treatment, while also
facilitating the process of drawing conclusions. The results of these descriptive statistical tests
are presented in detail in Table 2.

Table 2. Descriptive Statistics

No. Class N Minimum Maximum Mean Std. Deviation
1. Pretest Experiment 23 15 80 42,09 17,435
Class
2 Posttest Experiment 23 66 98 86,04 8,916
Class
3. Pretest Control Class 23 14 83 54,61 20,329
4, Posttest Control Class 23 42 100 85,39 14,365

Based on the results of the descriptive statistical analysis presented in the table, it was
found that the average pretest score for students in the experimental class was 42,09, while that
for the control class was 54,61. This difference in means indicates a tendency for the initial
ability of students in the control class to be higher than that of the experimental class. This
difference in means indicates that the initial abilities of the two groups are not entirely
equivalent. Additionally, the descriptive data also provide a general overview of the distribution
of students’ scores before and after the treatment.

Subsequently, a normality test was conducted on the posttest data regarding mathematical
understanding ability in both classes that were the subjects of the study. This test aimed to
determine whether the data obtained from the research sample originated from a population
with a normal distribution. Thus, the results of this normality test served as a crucial basis for
determining the type of advanced statistical analysis to be used whether parametric or
nonparametric statistics. The normality testing process was conducted using appropriate test
methods, ensuring the results provide an accurate picture of the data distribution. The detailed
results of the normality tests are presented in full in Table 3.

Table 3. Results of the Normality Test for Mathematical Understanding

No. Class Statistic df Sig. conclusion
1. Posttest Experiment Class 198 23 162 Normally Distributed
2. Posttest Control Class .865 23 .005 Not Normally Distributed

Table 3 shows that the posttest data for the experimental class are normally distributed,
with a p-value of 0.162, which is greater than the significance level of 0.05. Conversely, the
data from the control class are not normally distributed because they have a significance value
of 0.005, which is less than 0.05. Since one of the groups does not meet the criteria for the
normality test, hypothesis testing uses a non-parametric statistic, namely the Mann-Whitney U
test. The results of this analysis are presented in Table 4.

Table 4. Hypothesis Test Results

Results
Mann-Whitney U 243,500
Wilcoxon W 519,500
z -,462
Asymp. Sig. (2-tailed) .644
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Based on the results of the hypothesis test presented in Table 4, a significance value of
0.644 was obtained. This value is greater than the predetermined significance level of 0.05 (p
> 0.05), so the decision made is to accept Ho and reject Hi. These results indicate that,
statistically, there is no significant difference between the mathematical understanding abilities
of students who participated in learning using the Wordwall educational game and those who
participated in learning using conventional methods.

Thus, it can be concluded that the use of the Wordwall educational game has not had a
significant effect on the mathematical understanding skills of junior high school students
regarding the addition and subtraction of integers. Nevertheless, this medium is capable of
creating a more engaging learning atmosphere and increasing student engagement and
participation during the learning process. This improvement is evident from the students’
enthusiasm in participating in every stage of the learning process.

Figure 1. Learning in The Experimental Class Using The Wordwall Educational Game
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Figure 2. Learning in The Experimental Class Using The Wordwall Educational Game

However, this high level of engagement has not yet been fully accompanied by an optimal
increase in conceptual understanding. This situation is likely due to several factors. First,
differences in students’ initial abilities between the two groups. Based on descriptive statistical
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analysis, the average pretest score for students in the experimental class was 42.09, while in the
control class it was 54.61. This difference indicates that students’ initial conditions prior to
instruction were not equivalent. Students with higher initial ability tend to grasp the taught
material more easily, so the final learning outcomes are influenced not only by the treatment
but also by these initial abilities. Consequently, the differences in posttest results obtained do
not fully reflect the influence of using the Wordwall medium. Higher initial ability in one of
the groups may contribute more significantly to learning outcomes than the treatment provided.
This aligns with the view of Lindawati et al., (2021), who stated in their study that students’
initial ability can influence learning outcomes. Students’ prior knowledge is the foundational
potential they possess before beginning further learning (Wardah et al., 2025). Additionally,
according to Aprillia & Sutiarso, (2023), when presented with more complex material through
appropriate instruction, students with high prior mathematical ability tend to absorb the material
more effectively compared to those with low prior mathematical ability. This is because they
have already acquired the necessary foundational mathematical skills, or possess the conceptual
understanding required for further learning, given that mathematics is hierarchical, structured,
and cumulative in nature. Thus, the lack of significant findings in this study is likely due to
differences in students’ prior abilities, meaning that the effect of using Wordwall on
mathematical understanding has not yet been fully realized.

Second, the relatively short duration of media implementation in this study may also limit
its impact on improving students’ mathematical understanding. Students are still in the process
of adapting to the use of game-based learning media implemented in the classroom. Anggraini
et al., (2021) state that game-based learning itself requires more time because not all students
can quickly grasp how to use it. The implementation of educational games requires time and
practice so that students can balance their engagement in the game with the achievement of
optimal learning objectives. The learning process conducted over a relatively short period may
be one of the contributing factors, as students lack sufficient experience with game-based
learning approaches. At this stage, students’ attention tends to be more focused on game
mechanics such as rules, gameplay, and competitive aspects rather than on understanding the
mathematical concepts being studied. Putri et al., (2025) it is stated that engaging media can
divert students’ focus from learning, causing their attention to shift toward gameplay rather than
understanding scientific concepts. This situation has the potential to result in a less in-depth
learning process. Therefore, adequate time and practice are needed so that students can balance
their engagement in the game with the optimal achievement of learning objectives.

Third, the gap between the need for visualizing mathematical concepts and the
characteristics of the instructional media used. In mathematics education, particularly when
teaching integers, students require concrete and visual representations to help them understand
concepts more deeply. Meanwhile, Wordwall tends to emphasize the presentation of interactive
and repetitive problems, so the aspect of conceptual visualization has not been optimally
addressed. Operational understanding of integers cannot develop solely through repeated
exposure to problems without adequate conceptual exploration. Students need opportunities to
build understanding through meaningful learning experiences, such as observing patterns,
conducting simple experiments, and connecting concepts to real-life situations. Without strong
visualization support and a conceptual approach, students tend to merely memorize procedures
without truly understanding the meaning of the operations being performed. In this context,
Wordwall is a web-based digital gamification application designed to provide various game and
quiz features (Kurnia et al., 2025). Wordwall’s focus on presenting problems in the form of
games shifts student interaction toward quiz-taking activities rather than exploring integer
concepts through concrete visual representations or manipulatives. According to Nurhasanah,
et al., (2025), students’ direct interaction with learning objects through manipulatives has a
significant impact on their ability to understand mathematical concepts. Additionally,
Risnayati, (2021) notes that students’ conceptual understanding of integer arithmetic operations
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can be optimally enhanced through demonstrations using concrete media, which allow students
to observe and experience concrete steps first before grasping abstract symbols. Furthermore,
for material requiring analytical skills and deep conceptual understanding, this medium is
considered less supportive because its emphasis is greater on the game aspect, so students’
attention tends to focus on playing activities rather than understanding the substance of the
material (Putri et al., 2025). Therefore, to foster students’ conceptual understanding, the use of
Wordwall is more appropriate as a tool for reinforcement or evaluation, not as the primary
medium.

Based on this, the use of Wordwall in the classroom should be positioned as a
supplementary tool designed to reinforce previously taught concepts. Teachers should first
build students’ conceptual understanding through systematic explanations, the use of visual
aids, and learning activities that allow students to explore concepts in depth. Afterward,
Wordwall can be utilized as a tool for interactive and enjoyable practice, reinforcement, and
assessment. Both theoretically and practically, these results confirm that the effectiveness of
instructional media depends not only on its appeal but also on its alignment with student
characteristics and the subject matter. The findings of this study serve as a guide for teachers in
selecting appropriate instructional media and as a reference for the development of technology-
based learning. This study has limitations, namely uncontrolled differences in students’ prior
abilities, a short treatment duration, and limitations in the media’s ability to visualize
mathematical concepts. Therefore, future research is recommended to use a more homogeneous
sample or control for prior abilities, extend the treatment duration, and develop media that better
align with learning needs.

CONCLUSION

In this study, students were actively engaged, and their level of participation increased
throughout the learning process. However, the results of the data analysis indicate that the
implementation of the Wordwall educational game has not yet had a significant impact on the
mathematical understanding skills of junior high school students regarding the addition and
subtraction of integers. This outcome was influenced by several factors, such as differences in
students’ prior abilities, the relatively short duration of the intervention, and the mismatch
between the need for visualizing mathematical concepts and the characteristics of the media
used. Therefore, teachers need to carefully consider the selection and use of learning media to
ensure they align with the need for concept visualization and students’ prior abilities.
Furthermore, future research is expected to use a more homogeneous sample or control for
students’ prior abilities, extend the duration of the intervention, and develop instructional media
that are better suited to the characteristics of the mathematical material.
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