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Abstract 

In the era of modernisation, conceptual understanding and mathematical representation are key 

components of education. However, many students still encounter difficulties in understanding 

and accurately representing rectangular prisms. This study addresses the need for innovative 

learning by examining students' experiences in understanding and representing rectangular 

prisms through a Role-Playing Game-based educational game and module. This study 

employed a qualitative method to understand the experiences of 17 eighth-grade junior high 

school students in learning rectangular prisms through an RPG game and a supplementary 

module. Data were collected through observation, module analysis, and documentation and 

then analysed thematically. The findings revealed that while some students found it easier to 

grasp concepts through visual exploration, others struggled to apply these concepts flexibly 

beyond the game. Students who actively engaged in gameplay demonstrated a deeper 

understanding and were better able to make meaningful conceptual connections. Although 

verbal representation improved significantly, symbolic representation remained challenging for 

some students. This study emphasises the importance of designing educational games that 

support conceptual understanding and representation skills. The implications of this study 

highlight the need for the development of interactive learning media that can facilitate students' 

conceptual connections and foster their mathematical representation skills. 
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Introduction 

Mathematics is a core subject in the Indonesian educational curriculum, aiming to equip 

students with logical, analytical, innovative, and critical thinking skills, as well as the ability to 

collaborate effectively (Prajono et al., 2022). In the face of increasingly complex global 

challenges, the ability to comprehend mathematical concepts and representations is crucial for 

adapting to rapid and dynamic changes. Mathematical understanding is vital for students and 

becomes more meaningful when constructed independently, allowing better conceptual 

retention (Pramuditya et al., 2021). Conceptual understanding in mathematics involves the 

ability to comprehend, distinguish, and apply concepts across a range of situations (Khairani et 

al., 2021). This aligns with Hutagalung (2017), who argued that conceptual understanding 

includes the ability to restate mathematical concepts in one’s own words, classify mathematical 

objects, and make connections between different concepts. 

Mathematical representation skills refer to students' ability to express mathematical ideas 

and concepts through various forms, such as diagrams, tables, graphs, numbers, letters, 

symbols, and other representational modes, to solve problems (Agusfianuddin et al., 2024; 

Duval, 2006; Hardianti & Effendi, 2021). These skills reflect students' thought processes in 

understanding mathematical concepts, operations, and ideas (Asnawati & Dewi, 2020). 

Representational ability is essential for formulating and communicating mathematical ideas by 

transforming abstract forms into more concrete representations to aid comprehension 

(Choerunnisa et al., 2024; Kurniadi et al., 2021; Rahmawati et al., 2021). When students build 

their own representations, they effectively solve problems and explore mathematical ideas, 

enabling them to understand concepts and construct meaningful, systematic solutions 

(Asnawati & Dewi, 2020). 

Despite the importance of conceptual understanding and mathematical representation, 

many students continue to struggle with grasping the material, particularly in topics such as 

three-dimensional rectangular solids (cuboids). Asril and Fatmawati (2021) revealed that 

students often have difficulty understanding the concept of rectangular solids and are unable to 

represent related problems mathematically. This challenge is frequently attributed to 

conventional teaching methods that rely heavily on teacher explanations and repetitive 

exercises, resulting in a lack of student engagement (Abakah & Brijlall, 2024; Andriani et al., 

2024). Monotonous and uncreative instruction can lead to disinterest, reduced concentration, 

and ineffective learning (Fatahillah & Faradillah, 2023; Febriani et al., 2023). 

To address these issues, innovative and engaging instructional approaches are needed. 

Technological development offers opportunities to create enjoyable and interactive learning 

environments (Gurmu et al., 2024). One promising solution is the use of educational games, 

which can increase student engagement and facilitate their mathematical abilities in a more 

interactive manner. Educational games that integrate instructional elements have been shown 

to be effective in alleviating students' boredom when learning mathematics (Pramuditya et al., 

2022). These games can serve as appealing and enjoyable learning media, structured to 

encourage student interaction and participation (Pramuditya et al., 2018a, 2018b). 
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One particularly engaging game-based learning approach is the Role-Playing Game 

(RPG). RPGs not only offer an enjoyable learning experience but also help students understand 

and represent mathematical concepts more deeply through exploration and in-game interactions 

(Azzumar et al., 2019). RPGs allow students to assume roles as characters and explore virtual 

worlds while learning mathematical concepts, including three-dimensional rectangular solids 

(Pramuditya et al., 2017). These games can be designed to present challenges and problems 

related to rectangular solids, encouraging students to understand and apply theoretical concepts 

in a gaming context (Putra, 2023; Rhamadhan & Haerudin, 2024). Furthermore, Pramuditya et 

al. (2017) found that using RPGs in mathematics instruction fosters student interaction and 

discussion, enabling collaboration in solving mathematical challenges and reinforcing 

understanding through shared reflection. Additional studies have found RPGs to be effective 

learning tools for improving students’ mathematical understanding (Fikriah & Fiangga, 2024). 

However, despite the growing evidence of the effectiveness of RPGs in mathematics education, 

there remains a limited understanding of how RPGs specifically support the conceptual 

representation and understanding of cuboids. In particular, few studies have explored how 

RPGs can be effectively integrated with learning modules and group discussions to enhance 

students’ abilities to represent cuboids using visual, symbolic, and verbal forms. This study 

addresses this gap by investigating the potential of RPGs, when combined with collaborative 

and reflective activities, to deepen students' understanding of cuboid concepts within a blended 

learning environment. 

Previous studies have shown that the use of digital media, such as educational games, can 

enhance students’ conceptual understanding of mathematics (Laswadi et al., 2024). Other 

studies have highlighted the importance of mathematical representation in supporting 

conceptual comprehension; however, few have integrated both elements within a single 

instructional approach (Hidayat et al., 2023; Monariska & Komala, 2021). This study offers a 

novel contribution by combining an RPG-based educational game with a supplementary 

module as an exploratory medium to reveal and develop students’ conceptual understanding 

and mathematical representation skills. This approach enables students to understand the 

concept of rectangular prisms and to represent their mathematical ideas more deeply within an 

interactive and meaningful learning context. 

Based on the considerations above, this study aims to analyse junior high school students’ 

conceptual understanding and mathematical representation abilities through the use of RPG-

based learning media supported by learning modules, focusing on the topic of rectangular prism 

solids. This research is grounded in a conceptual framework that links the game-based learning 

approach to the development of conceptual understanding and mathematical representation. In 

this context, RPG function as interactive mediums that encourage active student engagement in 

solving mathematical problems verbally and symbolically. The learning modules support this 

process by reinforcing the conceptual structure and providing space for students to 

systematically represent their mathematical ideas. By integrating these two media, it is expected 

that students can build a deeper understanding and stronger representation skills related to the 

concept of rectangular prism solids. 
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Methods 

This study employed a qualitative case study approach to understand students’ experiences of 

learning through an RPG game focused on rectangular prisms. The research subjects consisted 

of 17 eighth-grade junior high school students divided into four groups based on their 

performance in the accompanying student learning and playing module on rectangular prisms 

using the RPG game. Eighth grade was chosen because the topic of rectangular prisms is part 

of the 2013 Curriculum in the mathematics subject for eighth-grade junior high school students. 

Data collection techniques included direct observation, analysis of the accompanying 

modules, and documentation. Direct observation was conducted during the learning process by 

observing students’ interactions with the RPG and how they solved mathematical challenges 

within it. Observations were systematically recorded using field notes and video documentation 

to validate and strengthen the research findings. Additionally, the accompanying module, which 

contained students’ answers to questions embedded in the game, was analysed with a focus on 

students’ conceptual understanding and mathematical representation abilities based on 

predetermined indicators. 

The instrument used in this study consisted of questions designed to assess students’ 

conceptual understanding and mathematical representation skills, which were aligned with the 

two indicators. The indicators for conceptual understanding used in this study were adapted 

from those developed by the National Council of Teachers of Mathematics (2000) and are 

presented in Table 1. 

Table 1. Indicators of conceptual understanding ability 

No. Indicators 

1 Restating a concept 

2 Classifying an object based on specific attributes in accordance with 

the concept. 

3 Providing examples and non-examples of a concept 

4 Representing the concept in various forms of mathematical 

representation 

 

The indicators of mathematical representation ability used in this study are adapted from 

those proposed by Hilmi (2023), as presented in Table 2. 

Table 2. Indicators of mathematical representation ability 

No. Indicator Description 

1 Symbolic 

representation ability 

The ability to solve problems by correctly applying 

mathematical expressions or models. 

2 Verbal representation 

ability 

The ability of students to accurately answer questions using 

written or spoken language. 

 

To ensure the validity of the instrument, the questions embedded in the module were 

reviewed by two mathematics education experts to assess their alignment with the indicators of 

conceptual understanding and of mathematical representation. The experts provided feedback 

on the clarity, relevance, and appropriateness of the questions in capturing the intended 

constructs. Based on this expert judgment, several items were revised to better align with the 
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indicators of the study. Regarding reliability, as this study employed a qualitative approach, the 

consistency of the instrument was ensured through methodological triangulation. The students' 

responses were cross-validated with field notes and video documentation during the learning 

sessions. This triangulation helped ensure the trustworthiness and reliability of the data by 

confirming that the students’ written responses accurately reflected their actions and verbal 

expressions during the learning process. 

The data obtained from students’ responses in the accompanying module were manually 

analysed by referring to the predetermined indicators of conceptual understanding and 

mathematical representation. The data analysis process involved three stages: data reduction, 

thematic categorisation, and conclusion drawing, with a focus on how students interpreted their 

learning experiences in understanding rectangular prism concepts and how these experiences 

shaped their symbolic and verbal representations. 

Additionally, learning documentation and field notes were used to validate the 

interpretation of students’ responses, ensuring the validity and trustworthiness of the findings. 

Thus, this data analysis process not only focused on the content of students’ answers but also 

emphasised the meaning of their learning experiences and their ability to represent 

mathematical concepts symbolically and verbally, aligning with the research objectives. 

 

Results 

Students’ experience in understanding the concept of rectangular prisms 

In this study, students’ mathematical conceptual understanding was measured using four 

indicators adapted from the framework developed by the National Council of Teachers of 

Mathematics. However, the discussion focuses on only two of these indicators, as they are 

considered the most relevant to the research objectives and better reflect students' understanding 

within the context of using an educational game. Additionally, limitations in data and the scope 

of the study were taken into account in selecting which indicators to discuss. 

To illustrate how students interacted with the concept of rectangular prisms, Figure 1 

shows a screenshot of the RPG-style educational game that addresses the definition and 

characteristics of rectangular prism shapes. 

 

(a) 

 

(b) 

Figure 1. (a) Definition of rectangular prism; (b) Characteristics of rectangular prism 
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Identification of a rectangular prism 

The observation results indicate that students exhibit varying levels of understanding regarding 

rectangular prisms through the use of an RPG game. Most students find it easier to grasp the 

concept through visual exploration, as it allows them to interactively observe the shape of the 

rectangular prism and compare it with other three-dimensional figures. 

 

 

(a) 

 

(b) 

 

(c) 

 

(d) 

Figure 2. (a) Response to Question 1 by Student K1; (b) Response to Question 1 by Student 

K2; (c) Response to Question 1 by Student K3; (d) Response to Question 1 by Student K4 

 

In Figure 2, students were tasked with identifying rectangular prisms (cuboids) from 

several images of real-world objects. The students' responses varied, reflecting different levels 

of conceptual understanding of the characteristics of rectangular prisms. Figure 2(a) 

demonstrates a fairly good understanding of the characteristics of rectangular prisms, as the 

student correctly stated that a rectangular prism has six faces and eight vertices. However, the 

student did not explicitly mention that the faces are rectangular, and their identification of the 

real-life example of a rectangular prism was inaccurate. Figure 2(b) shows an incorrect 

response, as the student associated equal length, width, and height with rectangular prisms—

properties that actually define a cube. This indicates a weak conceptual understanding, further 

evidenced by the student’s incorrect identification of a real-life example of a rectangular prism. 

Figure 2(c) also reflects a poor understanding of the concept. The student's response was 

overly general and lacked conceptual justification, merely stating that the object was shaped 

like a rectangular prism without providing any reasoning. In Figure 2(d), the student answered, 

"Because it has six faces, twelve edges, and eight vertices," which indicates a correct 

understanding of the geometric properties of a rectangular prism. The student also successfully 

identified a cupboard as an example of a rectangular prism in everyday life. Therefore, this 

response demonstrates a very good level of conceptual understanding. However, some students 

still struggled to transfer the concept from the game environment to real-world contexts. 

Students who actively engaged with the exploration features of the game tended to have a better 

understanding, particularly in identifying the properties of rectangular prisms. In contrast, 

students who merely played the game without attempting to comprehend the underlying 

concepts found it difficult to articulate their understanding without visual support from the 

game. 
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The difference between a rectangular prism and a cube 

 

(a) 

 

(b) 

 

(c) 

 

(d) 

Figure 3. (a) Student response to Question 1, K1; (b) Student response to Question 1, K2; (c) 

Student response to Question 1, K3; (d) Student response to Question 1, K4 

 

In Figure 3, students were asked to explain the differences between a rectangular prism 

(balok) and a cube (kubus). The students’ responses varied, reflecting different levels of 

understanding regarding the characteristics of these three-dimensional shapes. The response in 

Figure 3(a) demonstrates a basic understanding but lacks clarity in concept articulation. The 

student correctly states that a rectangular prism has rectangular faces but provides an 

incomplete explanation by simply stating that a cube does not have rectangles. This indicates a 

limited understanding of how to distinguish between a rectangular prism and a cube. Figure 

3(b) demonstrates a good level of understanding. The student recognizes that a cube has equal 

length, width, and height, and also understands that a rectangular prism has three pairs of square 

or rectangular faces, meaning that the faces of a rectangular prism vary in dimensions and are 

shaped as rectangles. In Figure 3(c), the student correctly identifies several key characteristics 

of a rectangular prism; however, the description of the cube is unclear and incomplete. The 

mention of “12 diagonals” and “4 diagonals” is not entirely accurate and requires clarification 

as to whether the student refers to face diagonals, space diagonals, or plane diagonals. This 

response indicates a moderate level of understanding of the differences between a rectangular 

prism and a cube. Figure 3(d) reflects a very strong understanding, as the response is both 

detailed and accurate. The student not only correctly describes the features of a rectangular 

prism but also adds additional information such as face diagonals, space diagonals, and diagonal 

planes. Moreover, the student includes the surface area formula of a rectangular prism, 

indicating a deeper conceptual grasp of this geometric solid. However, the response could have 

been even more comprehensive if the student had also described the characteristics of a cube to 

provide a clearer comparison. These results suggest that visual representations in the game were 

highly supportive, though additional strategies are still needed to help students connect these 

concepts to real-life contexts and express them symbolically and verbally. 
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Mathematical representation in RPG games 

Symbolic representation 

An analysis of the module indicates that most students were able to calculate the surface area 

of rectangular prisms. However, some students demonstrated a lack of precision in writing 

formulas and units. Several students tended to copy the formulas without fully understanding 

the rationale behind their use. To illustrate the type of questions presented to students through 

the RPG game, Figure 4 displays a multiple-choice question on calculating the surface area of 

a rectangular prism. 

 

Figure 4. Surface area problem of a rectangular prism 

Figure 5 below presents the students’ written solutions and answers in the module after 

completing the problem from the game. 

 

(a) 

 

(b) 

 

(c) 

 

(d) 

Figure 5. (a) Student’s answer to the symbolic representation problem K1; (b) Student’s 

answer to the symbolic representation problem K2; (c) Student’s answer to the symbolic 

representation problem K3; (d) Student’s answer to the symbolic representation problem K4 

The students' work demonstrates that they have developed a solid understanding of the 

concept of the surface area of rectangular prisms, as evidenced by the correct final answer of 

12,400 cm². However, there are noticeable differences in their symbolic representation skills. 

Figure 5(a) only provides the final answer without any supporting steps, indicating a lack of 

ability to communicate the mathematical process. In contrast, Figures 5(b) and 5(d) present 

well-structured steps but are less meticulous in including measurement units. Figure 5(c) 

illustrates that the student is capable of representing the concept comprehensively, including 

correct use of formulas, calculations, and units. 
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Verbal representation 

Most students were able to identify and describe the characteristics of rectangular prisms 

effectively. The RPG game helped reinforce their recall of these characteristics, although they 

still struggled to articulate them using formal language. To illustrate the type of question 

presented to students through the RPG game, Figure 6 displays a multiple-choice question that 

asks students to identify which of the listed options is not a characteristic of a rectangular prism. 

 

Figure 6.  about the characteristics of cuboids 

 

Figure 7 below presents the students’ written solutions and answers in the module after 

they completed the questions from the game. 

 

(a) 

 

(b) 

 

(c) 

 

(d) 

Figure 7. (a) Answer to the verbal representation question K1; (b) Answer to the verbal 

representation question K2; (c) Answer to the verbal representation question K3; (d) Answer 

to the verbal representation question K4 

 

The students' results demonstrated a solid understanding of verbal and mathematical 

representation related to the characteristics of rectangular prisms. They were able to correctly 

identify key features, such as a rectangular prism having six faces, twelve edges, and eight 

vertices, and they understood that the faces of a rectangular prism are rectangles, not squares. 

In addition, they could reason accurately that the statement "all faces are squares" is not a 

defining characteristic of a rectangular prism, and they were able to distinguish incorrect 

information. This is further illustrated by the student's written answers shown in Figure 7, which 

are described in detail in the discussion section. Thus, the student's ability to represent and 

explain the properties of rectangular prisms verbally is considered to be good. 
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Discussion 

Analysis of students’ understanding 

Based on the results of observations and data analysis, it was found that students who actively 

explored the features within the RPG game demonstrated a better understanding of the concept 

of rectangular prisms compared to those who engaged with the game passively. The exploratory 

activities within the game enabled students to recognize the interconnections between concepts 

and apply them in real-life contexts. Conversely, students with lower levels of engagement 

faced difficulties in transferring concepts from the virtual environment to everyday situations, 

indicating the need for additional instructional strategies to reinforce conceptual understanding. 

This finding is illustrated by a student’s remark during an interview: 

Interviewer : Earlier, when you were playing the game, how did it make you feel? 

S1 : It was fun. But there were some parts that were a bit difficult when 

working on the tasks. Sometimes it was hard to figure out which direction 

to go. 

Interviewer : Was it because the instructions weren’t clear, or something else? 

S1 : Sometimes I got confused and didn’t quite understand. 

This response highlights both the engangement and the conceptual challenge they 

experienced. Such reflection suggest that while the game successfully captured students’ 

attention, it also introduced authentic problem-solving scenarios that prompted deeper thinking. 

Consistent with these findings, several previous studies have also demonstrated that 

students’ active involvement in the learning process, particularly through exploring features 

within educational games, significantly contributes to enhanced conceptual understanding. 

Maharani et al. (2024) state that students who actively participate in educational games are 

better able to connect concepts effectively and apply them in real-world contexts compared to 

those who engage passively. Furthermore, Anwar and Jasiah (2025) and Zebua et al. (2024) 

found that active engagement in educational games increases students’ motivation and their 

ability to transfer knowledge to everyday situations. Conversely, students who are less active 

tend to struggle with transferring concepts from virtual environments to real life, indicating the 

need for additional instructional strategies to strengthen conceptual understanding (Anwar & 

Jasiah, 2025; Najuah et al., 2022). 

Although students who actively explored the features of the RPG game showed improved 

conceptual understanding, their ability to use symbolic representation remained relatively low. 

This indicates that the intervention through educational games has not been fully effective in 

developing the symbolic skills that are important in mathematics learning. This condition can 

be explained by cognitive load theory  (Sweller, 2011), which states that transforming concrete 

experiences into abstract symbolic forms requires considerable mental effort. This is because 

the brain has to manage multiple pieces of information simultaneously and construct new 

schemas in long-term memory. Furthermore, according to Vygotsky’s learning theory, students 

need assistance or scaffolding to connect direct experiences with symbolic concepts (Vygotsky, 

1978). Although the game is engaging and motivates students, it may not sufficiently emphasize 

the development of symbolic skills specifically. Therefore, future learning strategies need to 
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include activities that focus more on exercises to improve symbolic representation skills, such 

as encouraging students to practice converting concrete forms into symbols or images. 

Moreover, these findings remind us that successful learning depends not only on how 

actively students are involved but also on the type and method of intervention provided. A more 

comprehensive approach that combines motivation, exploration, and symbolic reinforcement is 

essential to help students more easily apply concepts from the virtual environment to real-life 

situations. 

 

Students’ mathematical representation 

In analyzing students' mathematical representation abilities, several notable trends were 

identified. Overall, students demonstrated a good understanding of the concept of the surface 

area of a rectangular prism, as reflected in the accuracy of their final answers. However, 

regarding symbolic representation, variations in ability were evident; some students were 

unable to present problem-solving steps systematically and completely, and inaccuracies in the 

use of measurement units were also observed. These findings underscore the importance of 

instructional approaches that emphasize not only the final outcomes but also the development 

of systematic and communicative mathematical thinking processes. 

Students were also observed making sense of mathematical representations through their 

own language. One student, for example, stated, “Because it was still the beginning, I could 

still remember how to solve it… and we also discussed it with friends.” suggesting that 

collaborative and game-based activities helped reinforce prior knowledge and fostered peer-

supported learning. Another illustrative case involved a student who initially struggled to recall 

the geometric attributes of a rectangular prism: 

Interviewer  : So, was you able to explain or describe it again? For example, how many 

faces does a rectangular prism have? 

S1 : Six or eight? I forgot—one of those two. 

Interviewer : But can you picture what a rectangular prism looks like? 

S1 : Yes, I can. 

[The interviewer assisted the student in counting the faces using a drawing made by the 

student.] 

S1 : It has six faces. 

This progression illustrates that scaffolded support, such as direct guidance and structured 

discussion, can help students overcome initial confusion and strengthen their understanding of 

mathematical concepts. 

Additionally, in terms of verbal representation, students’ participation in role-playing 

game (RPG) activities contributed positively to their ability to express ideas and construct 

narratives within mathematical contexts. Nevertheless, students still require guidance in 

composing more systematic and logically organized explanations. Overall, students' 

mathematical representation skills remain varied; while some are able to coherently document 

their thought processes, others tend to only present the final answer. Thus, a more intensive 

instructional approach is needed to strengthen both symbolic and verbal representational skills, 

fostering a deeper and more communicable understanding of mathematical concepts. 
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These findings align with the study conducted by Hermawan (2017), which demonstrated 

that the use of educational games, particularly Role-Playing Games (RPGs) and Puzzle RPGs, 

significantly enhances students' verbal representation abilities and their understanding of 

mathematical concepts. His study further emphasized that RPGs, when used as instructional 

media, can increase students’ engagement and interaction in learning mathematics, thereby 

supporting systematic and communicative mathematical thinking processes, although 

challenges in logically organizing concepts persist. 

The role of games in the learning experience 

Observations indicate that most students appeared more engaged when learning through games 

compared to conventional methods. However, without proper guidance, some students tended 

to focus more on gameplay aspects rather than the underlying mathematical concepts. 

Therefore, the integration of games with structured learning modules through group discussions 

was implemented to help students explore concepts more systematically. Despite these benefits, 

students sometimes struggled to decode certain parts of the game. As one student reflected, 

“Sometimes I get confused, and sometimes I don’t quite understand.” suggesting that while the 

game format is engaging, certain instructional supports (e.g., clearer instructions or 

scaffholding) are still necessary. 

Research by Asnawati et al. (2018) and Tijani (2025) suggests that student-centered 

learning fosters active engagement, providing opportunities for students to discuss and 

formulate strategies as well as mathematical ideas collaboratively. Educational games play a 

significant role in bridging conceptual understanding and mathematical representation skills, as 

they allow students to interactively explore three-dimensional rectangular solids. With a solid 

grasp of the concepts, students are able to represent rectangular prisms in various forms—

through illustrations, verbal descriptions, or real-life contextual explorations. Consistent with 

findings by Mustangin and Setiawan (2021), students with a strong conceptual understanding 

tend to perform better in solving mathematical problems, and the reverse also holds true. These 

findings underscore that the integration of educational games with discussion-based methods 

can enhance students' mathematical thinking skills as well as their ability to effectively 

communicate conceptual understanding. 

Conclusion 

This study demonstrates that RPG, when combined with the completion of learning modules in 

group discussions, can support students in understanding mathematical concepts and 

representations more effectively. The game’s visual elements provide an interactive learning 

experience that enhances students’ comprehension of rectangular prisms, while the discussions 

and module activities allow them to reflect on and communicate their understanding using 

various forms of mathematical representation. 

The results of this study suggest that RPG-based educational games have strong potential 

to be used as a learning medium that encourages students’ engagement and conceptual learning. 
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By integrating interactive media with collaborative learning, educators can create a student-

centred learning environment, especially for abstract mathematical concepts, as was done in 

this study. 

However, this study had several limitations. The research involved a small sample of 17 

eighth-grade students from a single school and focused solely on the topic of rectangular prisms. 

The study employed only a qualitative approach without quantitative comparisons, such as pre- 

and post-tests. Additionally, technical issues occurred during implementation, such as unstable 

Internet access and limited functionality of students’ devices. Time constraints during student 

interviews also affected the depth of data collection, as some interviews had to be shortened 

because of students’ limited availability. 

Based on these findings, curriculum developers are encouraged to integrate digital game-

based learning with traditional instruction to enrich students' conceptual understanding and 

representation mathematical skills. Such efforts should be supported by improvements in 

learning infrastructure and teacher preparation to optimise classroom implementation. 

Future research should focus on developing more adaptive RPG games that respond to 

students' varying needs and learning levels. It is also worth exploring the application of this 

RPG model to other mathematical topics and expanding the sample to different schools and 

educational levels in future studies. Furthermore, integrating RPG-based learning with 

emerging technologies such as augmented reality (AR) could enhance students' learning 

experience and open new opportunities for innovation in mathematics education. 
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