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Abstract

Mathematical disposition is crucial in learning mathematics, reflecting students attitudes,
perseverance, curiosity, and appreciation of mathematics. However, many students still
perceive mathematics as uninteresting and lack confidence in solving mathematical problems.
This study aimed to evaluate the potential of an RPG Maker—based game as a pedagogical tool
to support students’ mathematical disposition in the topic of geometric transformation. This
study employed a pre-experimental quantitative approach with a one-group pretest-posttest
design, supplemented by a brief interview. The participants of this study were 21 male high
school students from Bandung, West Java, Indonesia. Data were collected using a mathematical
disposition questionnaire administered before and after the intervention, as well as through
interviews with one teacher and one student. Quantitative data were analyzed using paired-
samples t-test. The results revealed a significant improvement in students' mathematical
disposition, with the average score increasing from moderate to high. The analysis confirmed a
significant change in students’ mathematical disposition, presenting a large effect size based on
Cohen's criteria. The interview findings supported these results, indicating increased student
engagement, confidence, and persistence. These results suggest that RPG Maker—based games
have strong potential as a pedagogical tool for enhancing students’ mathematical disposition.
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Introduction

The study of mathematics is considered essential at all educational levels because mathematics
is useful in every other aspect of life namely, for science, commerce, and industry (Kamid et
al., 2021). Furthermore, mathematics is one of major that can develop important skills in a
student-self included soft-skills and hard skills. Mathematical disposition is classified as one of
skills in the affective domain. This domain concerns about the capability of students to manage
and control their attitudes, emotions, and habits within the learning context (Andriani et al.,
2025). In accordance with that, mathematical disposition is considered as mental readiness that
resulted in mathematics studies that affect the individual’s, especially students, reaction to all
situations and objects that are connected to mathematics (Ulia & Kusmaryono, 2021).

Mathematical disposition is demanded by students as this can contribute to student’s
problem-solving skills, interest in mathematics, and responsibility in learning (Ulya & Rahayu,
2021). Correspondingly, students that studies mathematics will consider about the benefit of
mathematics in their life such as solving daily problems and use of mathematics in other
disciplines (Syaiful et al., 2020). On the contrary. the low mathematics disposition can result in
learning difficulties. Several previous studies examining the mathematics disposition on senior
high school students namely, (Fairus et al., 2023), and Suliantiani et al., (2023) which both of
them stated that mathematics disposition show persistently low scores around less than 50%.
According to Suliantiani et al (2023), the low performance of this ability is due to student’s
assumption that mathematics learning tends to be uninteresting and unenjoyable.

To further explore this problem, the interview was conducted with one teacher at one of
the senior high schools in Bandung, West Java. The interview results reported that students still
face challenges in learning mathematics. The majority of students are likely to avoid
mathematics topic as they view it as a difficult subject. In addition, student feel unmotivated
during learning process because mathematics does not seem appealing to them. To address this
issue, teachers require the models of mathematics instruction that may improve student’s
motivation and make mathematics appears to be enjoyable. Between the various models of
mathematics instruction, teaching with technology is one of a modern method based on
constructivist pedagogical approach (Hsieh et al., 2025). Crucially, technology integration need
to align with pedagogical goals, promoting active learning and addressing diverse student’s
needs (Jiang, 2023; Hosseini & Kinnunen, 2021). This indicates that the role of technology in
pedagogical process needs to be determined for effective integration.

Furthermore, the integration of technology may able to empower students to became an
active participant in learning process, developing their critical thinking skills, digital literacy,
and a sense of agency (Alam & Mohanty, 2023). In this conetxt, technology is entangled within
pedagogy, the technology is just part of the component of any education and the pedagogy
involving the use of technology (Fawns, 2022). This can be interpreted as indicating that that
technology is one of the pedagogical tools to enhance learning process. The technology is
considered a pedagogical tool if fulfilled the pedagogical approaches and assessment techniques
aspect (Oyelere et al., 2022). Technology usually used in learning instruction to illustrate a topic
in a joyful way.
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When successfully implemented, learning instruction assisted with technology may result
in fun and challenging process that can optimize the motivation and engagement on particular
topic including mathematic (David & Weinstein, 2024). One of the technology applicable for
use in learning mathematics is a game. Games can motivate students to assimilate the
knowledge from various subject and use it in decision-making processes which, furthermore,
encourages students to communicate with other participants leading to the creation of joyful
learning (Adipat et al., 2021). To achieve this, learning games must be able to present
mathematics as an important topic in the daily lives to enhance student’s mathematic
disposition. One type of game capable of relating mathematical concept through real-life
context is role playing game.

Role Playing Game (RPG) is a type of game that able players to involved directly in the
game by creating some plans to reach a given goal in the game (Nasution et al., 2024).
Furthermore, RPG games in format of learning instruction allows students to feel the
perspective of a character in game to navigating the virtual world and encountering many
problems in real-life context (Dewi & Sujana, 2021). The application of role-playing game in
mathematics topic can be seen in various studies such as, (Jumroh et al., 2022) and Febriani et
al (2023) which both of them stated that the implementation of role-playing games effective to
enhance the cognitive domain.

Existing role-playing games as pedagogical tools frequently prioritize cognitive
objectives and overlook affective domain because games are inherently engaging.
Consequently, role-playing games may underperform to address students' affective aspect such
as perseverance, flexibility, appreciation and metacognition. Therefore, this research aims to
fill that gap by investigating the potential of RPG-maker-based game as pedagogical tool to
support student’s mathematical disposition on geometric transformation topic.

Methods

This study employed pre-experimental design with one-group pretest-post-test approach. Pre-
experimental research was chosen to be this research design to serve as a preliminary or pilot
investigation that attends to explore the initial RPG maker-based game’s effectiveness on single
control group before conducting full-scale research with control groups. The purposive
sampling method was implemented in this study due to practical constraints in organizing
predetermined school schedules. This research was conducted in 11%-grade at one of the private
high schools in Bandung, West Java which consist of 21 students.

The school system implements a gender-segregated classroom system due to its
institutional policies, and the specific class selected for this intervention consisted entirely of
male students. The primary inclusion criterion was that students had not yet learned geometric
transformation material. Consequently, the target population of this preliminary study was
limited to students within this specific institutional framework presents a clear limitation to the
study's external validity. Nevertless, the homogeneous sample provides a uniform baseline by
eliminating gender-based variance in initial game engagement.
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The geometric transformation material within the game was developed as central to the
gameplay. Student as a player were required to solve geometric transformation problems such
as calculating the maps of certain geometric transformation that related with real-life context.
The Figure 1 is one of problems that presented in the game, player was guided to identify the
exact (x,y) coordinates of stranded cat and determine the geometric transformation that would
move it to safe landing area.

Figure 1. Game design

The RPG maker-based game utilized in this study was designed to implement the
geometric transformation material into role-playing situation that included storyline and game
mechanics. The game weas underwent a material and media validation before being
implemented in the classroom. The validation process conducted by one material experts and
one media expert that covered material presentation, language use, media design, and visual
communication. Based on the expert validation, the game obtained a material validity score of
86% and media validity score of 87% which both considered as highly valid.

This research was aimed to evaluate the student’s mathematical disposition. However, the
mathematical disposition not only interpreted as interest in mathematics but need to be
measured by the emergence of attitudes that become indicators of standards in mathematical
disposition (Juharti & Kartina, 2021). As a result, the instrument of this research was a
mathematics disposition questionnaire which contained 12 items of statements that based on
mathematical disposition indicator in NCTM (2000). The questionnaire was used in this study
due to the fact that mathematical disposition is an attitude of students which assessed by asking
students as a respondent a question with multiple chose answer ranging from strongly agree to
strongly disagree (Setiawan & Surahmat, 2023).

The mathematical disposition indicators were based on NCTM (1989) namely,
confidence, flexibility, usefulness, perseverance, curiosity, appreciation, and metacognition.
The mathematical disposition indicators can be shown in Table 1 below.
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Table 1. Mathematical disposition indicator

Indicators Descriptions
Confidence Students have assurance that their own selves able to solving mathematic
problems through the communication and reasoning process.
Flexibility Students can explore mathematical ideas and trying out alternative methods

in solving math problems.

Perseverance  Students demonstrate dedication, patience, and continuous effort to solve
challenging mathematical tasks without giving up easily.

Curiosity Students have a strong desire to know or learn something about mathematic.

Appreciation  Students recognize mathematics role as a toll and language.

Metacognition Students have tendency to aware of their own thought processes when doing
mathematics problems.

The mathematic disposition questionnaire was developed based on indicators on Table 1.
The questionnaire was undergoing a content validity check through expert judgement prior to
the reliability test. Two senior mathematics education lecturers evaluated the items to ensure
the validity. In this questionnaire reliability test using the Cronbach’s Alpha formula. The
reliability test was carried out using SPSS software with bivariate correlation. The results show
that Cronbach’s Alpha value was 0.873 which was categorized as very high reliable.

The questionnaire was given to students before and after learning activities with role
playing games. The intervention with RPG-based games was conducted over two sessions, with
each session lasting 90 minutes. During these learning sessions, students played the game
individually on smartphone and personal laptops while the teacher acted as a facilitator. The
gameplay focused on supporting mathematical disposition by providing feedback, contextual
problems, and chance to apply mathematical concepts freely. Before conducting the effect
analysis, the normality test was applied to the difference scores between the post-test and pre-
test as required for paired-samples. The null hypothesis (HO) for this test states that the
difference scores between the test are normally distributed. The data also was analysis with
paired t-test to test the differences in mathematical dispositions score before and after RPG-
maker based games learning. To determine the magnitude of RPG-maker based games impact,
the effect size was calculated using Cohen’s for paired samples that calculated by the mean and
standard deviation between post-test and pre-test.

Results

Student’s mathematical disposition pretest data were obtained before getting treatment. The
data is used to determine the initial state of mathematical disposition that students had. The
following is data pretest result for mathematical disposition aspect.

Table 2. Mathematical disposition pre-test results

No Indicator Percentage (%) Categories
1 Confidence 60.00 Moderate
2 Flexibility 62.40 Moderate
3 Perseverance 61.00 Moderate
4 Curiosity 62.90 Moderate
5  Appreciation 64.00 Moderate
6  Metacognition 67.60 Moderate
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Based on Table 2, the average pretest mathematical disposition results before the RPG-
maker based game was achieved 63.10%. Student’s mathematical disposition post-test data
were obtained after the learning with RPG-maker based game process. The data represent
student’s mathematical disposition after the use of RPG-maker based game on geometric
transformation topic. The following Table 3 is the post test data results:

Table 3. Mathematical disposition post-test results

No Indicator Percentage (%) Categories
1 Confidence 79.05 High
2 Flexibility 81.43 High
3 Perseverance 79.05 High
4 Curiosity 82.86 High
5 Appreciation 81.43 High
6 Metacognition 80.48 High

Based on Table 3, the average post-test mathematical disposition result after the RPG-
maker based game learning was achieved 80.82%. Furthermore, the normality test was carried
out with the SPSS software. The normality test was carried out using Shapiro-wilk test and the
homogeneity test was using the Levene’s statistic test with the 5% level of significance. Table
4 below are the results of the normality test on mathematical disposition pretest and post test
data.

Table 4. The prerequiste test results tests of normality

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
gain 135 21 200" .968 21 .694

Based on Table 4, the Shapiro-Wilk normality test for the gain scores yielded a
significance value of 0.694, which is greater than 0.05. Therefore, the null hypothesis failed to
be rejected, indicating that the gain scores follow a normal distribution. Given that the normality
assumption was fully satisfied, a parametric paired-samples t-test was conducted instead of a
non-parametric alternative to evaluate the differences in students' mathematical disposition
before and after the intervention.

The Table 5 below are the results of Wilcoxon signer-rank test between pre-test and post-
test mathematical disposition scores.

Table 5. Paired Samples T-test results
Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean
Pair 1  pretest 44.1905 21 4.89509 1.06820
postest 56.5714 21 .81064 .17690
Paired Sample T-test
¢ df Significance
One-Sidedp  Two-Sided p
pretest - postest ~ -11.844 20 <.001 <.001
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Table 5 presents the results of the paired-samples t-test that used to evaluate the
significance in students' mathematical disposition before and after the intervention with RPG
maker games. The students’ average mathematical disposition score showed a substantial
increase from the pre-test (M = 44.19,SD = 6.22) to the post-test (M = 56.57,SD = 0.81).
The paired-samples t-test confirmed that this improvement was statistically significant,
t(20) = —11.844, p < .001. To evaluate the practical magnitude of this statistically
significant change, an effect size analysis was conducted. The standardized result of this
measurement using Cohen's d parameter is presented in Table 6 below:

Table 6. Paired samples effect sizes

95% Confidence

Paired Samples Effect Sizes Standardizer? Eli?mtt Interval
stimate Lower Upper
Pair  pretest - Cohen's d 4.79037 -2.585 -3.480 -1.674
1 postest Hedges' 4.97988 -2.486 -3.347 -1.611

correction

Table 6 presents the effect sizes of the RPG maker games using Cohen's d and Hedges'
correction parameters. The standardized point estimate for Cohen's d yielded a value of -2.585,
with a 95% Confidence Interval ranging from a lower bound of -3.480 to an upper bound of -
1.674. Concurrently, the point estimate for Hedges' correction was calculated at -2.486, with a
95% Confidence Interval between -3.347 and -1.611. Based on standard statistical conventions,
these values exceed the threshold of 0.80, placing the magnitude of the change within the large
effect size category.

The interview was also conducted to verify the mathematical disposition answer that
student have. Furthermore, the interview was aimed to describe student’s and teacher view
about RPG-maker games as a pedagogical tool. The interview was conducted to one student
and one teacher in the same one of the senior high schools in Bandung, West Java. This
interview results with one of the students that was randomly chosen can be seen in below:

Researcher (R) : "How do you respond to difficult mathematics problems after learning
through an RPG Maker-based game?"

Student (S) : "After learning through the RPG Maker game, I try to solve the difficult
problem by collecting the data similar to what is done in the game."

The following is an interview result with one of the teachers:

Researcher (R) : "Is RPG Maker suitable as a pedagogical tool in mathematics learning?"

Teacher (T) : "I think the use of RPG Maker is increasing students' engagement and
persistence. It helps students develop a more positive attitude toward
mathematics; they now realize that mathematics topics can be learned through
enjoyable games."

The interview results were then analysed to describe RPG-maker based games as a
pedagogical tool. The analysis focused on students’ learning experiences and teachers’
perspectives regarding the use of the game in mathematics learning. The interview data were
used to support and strengthen the quantitative findings obtained from the mathematical

disposition questionnaire.
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Discussion

Mathematical disposition is a mental state that students experience towards mathematic which
is a propensity to shows positive attitudes during learning process. Student’s mathematical
disposition is represented in their act. The novelty of this study is to see that the mathematical
disposition may be improved by the implementation of RPG-maker game. The RPG-maker
game that has been employed in this study has been validated and obtained a valid score. The
game was designed by integrating geometric transformation content into story-driven missions
and problem-solving tasks, allowing students to engage with mathematical concepts through
gameplay. In this way, mathematical activities were embedded as an essential component of
the game rather than as separate instructional elements. The following Figure 2 is a game
representation:

|

\ Enter the X-axis translation vector
' You are at (-7,4)

| Enemy position is at (6,-3)

| P Translation vector: T[X,0]

Figure 2. RPG game representation

Based on the preliminary interview, the students do not feel curious when learning
mathematic resulting in low appreciation of the role of mathematics as language even tool to
solve everyday problems. According to Ulia & Kusmaryono (2021), these components namely,
attention, curiosity, interest while studying mathematics are associated with mathematical
disposition. Furthermore, the developed game was consisted with various task about geometric
transformation. These tasks were represented with such form of battle that appealing to
students. There are also problems in everyday context that require geometric transformation
concepts to be solved. This in line with Andriani et al (2025) study that stated that the evaluation
task should base on the ability of students to apply their knowledge and skills in relevant
context.

Based on the mathematical disposition post-test result, it can be seen that the perseverance
aspect of student’s reach high categories. This improvement can be addressed to the specific
feedback from RPG-Maker, where players are shown the direct consequences of their actions.
For instance, if a player inputs an incorrect translation then the character is moved to those
exact coordinates potentially causing a fatal outcome such as falling into water and triggering
a game over. This approach is inline with Liu & Hwang (2024), who stated that conventional
games providing only immediate error correction rather than specific feedback are less effective
for complex learning. Furthermore, the students' curiosity and appreciation also reached high
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categories. This can be explained by the game’s world building and contextual problems. This
RPG Maker game offers players the opportunity to solve problems using geometric
transformation concepts within an engaging environment. As a Syaiful et al (2020) stated that
the mathematical learning needs to influence the student’s perspective to view mathematics as
a beneficial tool to solve daily problems in other disciplines. The game itself was also given
enough guides so the students may solve the challenges. This also in line with Hui & Mahmud
(2023) studies, which emphasized that dynamic environment may help learning process. RPG-
maker game was also presented by the teacher to avoid student’s confusion during mathematics
learning. The game was given freedom for students to explore geometric transformation
concepts.

Based on the mathematical disposition post-test result, it can be seen that the student’s
curiosity and appreciation reached high categories which indicates that the students have a
strong desire to learn about geometric transformation topic and have a recognition that
mathematics is language in everyday-context. This solved problems that occurred in Suliantiani
et al (2023) studies that students assume mathematics learning to be not engaging or enjoyable.
One of the challenges that happened in game-based learning that students feel gamified teaching
irrelevant or disconnected from learning objectives (Jadskd & Aaltonen, 2022). Consequently,
the geometric transformation content implemented as the core of game which means that all of
the aspect in the games revolves around it. This is due to the fact that mathematically rich
educational games must be focused on mathematical content so the mathematical should be the
main part of the game (Russo & Russo, 2020). The RPG-maker based game was developed

The interview results with one of the students revealed that the problem-solving process
is easier with the aid of RPG-maker game. This may be attributed to the problem in RPG-maker
game that efective and efficient enough to help students understand the geometric
transformation topic and helpful enough to teach students how to solve a problems. Furtermore,
the interview results with one of the teacher stated that RPG-maker game able to increase
student’s engagement and persistence. The use of game revealed a positive outcome and created
enthusiasm to students for continues learning. Moreover, the use of this technology is one of
constructivist appoach (Hsieh et al.,, 2025). The RPG-maker is fulfilled the pedagogical
approaches such as learning theory, ease of learning, and satisfaction aspect. The assessment
techniques of games were also effective and helpful. Based on Oyelere et al (2022), the RPG
maker-based game is considered a pedagogical tool.

These findings suggest that the RPG Maker—based game shows potential as a supportive
pedagogical tool for enhancing students’ mathematical disposition in geometric transformation.
The development of this RPG Maker-based game also provides a valuable foundation for
addressing the gaps identified in previous studies. Specifically, Jadskd & Aaltonen (2022)
studies where students often perceive gamified teaching as disconnected from learning
objectives. Despite the positive result, this preliminary study has several limitations that must
be addressed. The study employed a pre-experimental one-group design without a control or
comparison group that might be able to isolate the true effect of the intervention. Therefore, the
observed improvements in student’s mathematical disposition could be affected by internal
validity threats such as student’s natural learning progression and practice effects from taking
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the initial pre-test. Therefore, the findings should be interpreted cautiously as an initial
exploration rather than comprehensive proof of RPG-maker based game intervention.

Conclusion

As a preliminary investigation, this research suggested that the RPG Maker—based game shows
promising potential as a supportive pedagogical tool for enhancing students’ mathematical
disposition in the topic of geometric transformation. The results of the hypothesis test show a
significant difference in students’ mathematical disposition before and after the implementation
of the game, with the disposition category improving from moderate to high. These findings
indicate that the use of an RPG Maker—based game can positively influence students’
confidence, perseverance, curiosity, and appreciation of mathematics. Therefore, this study
contributes preliminary empirical evidence regarding the potential of RPG Maker—based games
to support students’ mathematical disposition in mathematics learning. To validate these initial
findings, future research should employ randomized controlled trials with larger sample sizes
and longer intervention periods. Investigating the game's impact across diverse student
populations and different mathematical topics is also highly recommended to establish more
definitive proof of its pedagogical effectiveness.
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