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ABSTRACT
This research discusses the implementation of numeracy literacy in mathematics learning into 
educational games based on RPG Maker MV for elementary school students. Technological 
advances allow game-based learning to come in various genres and can be created by anyone with 
any background, including those involved in the world of education. By implementing numeracy 
literacy and challenge games into the learning process, students become more active and improve 
student learning outcomes, and teachers continue to play an active role as facilitators. This research 
aims to design an educational game that includes numeracy literacy and is created using the RPG 
Maker MV application to improve students’ HOTS abilities in mathematics subjects. This research 
uses the Nieveen model for game development. In this research, integrating RPG-based educational 
games into numeracy literacy in mathematics learning went well in designing teaching materials, 
challenges, and questions. The effectiveness of the RPG Maker MV-based numeracy literacy game 
based on the results of working on the hottest posttest questions has met the effective criteria. This 
research can be complementary in terms of educational games, numeracy literacy, and HOTS 
questions.
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INTRODUCTION

The report card score for students’ numeracy 
literacy skills at an elementary school 
in Durenan District is 1.88, indicating 
they are at a professional level (Hapsari, 
2023). The school’s numeracy literacy 
score has improved, but more students 
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need proficiency. The school connects numeracy with learning but does not fully utilize 
resources like computer labs. Syaifudin (2022) states that innovative teaching methods 
using “PEGALINU” media can significantly improve students’ numeracy literacy skills, 
as evidenced by statistical values in Budiningtyas et al. (2022). Game-based learning to 
improve numeracy literacy has also been carried out (Ulfa et al., 2022), showing that initial 
results were 53% but increased to 89% after game-based learning at Nurul Muttaqin Islamic 
Elementary School, Malang City.

Numeracy literacy skills are directly proportional to students’ HOTS abilities, requiring 
higher-order thinking in solving problems presented by PISA. by Novitasari (2022). When 
students’ level of numeracy literacy skills is not optimal, students will experience problems 
in working on HOTS questions (Pramesthi et al., 2022). Interviews and research indicate 
that the school needs literacy-based games to enhance students’ numeracy literacy skills, 
preparing them for everyday life and AKM activities, replacing the National Examination 
in 2021. 

AKM measures two types of literacy: reading and numeracy (Sulistyani & 
Kusumawardana, 2022). The main focus of AKM is to fulfill students’ reading and 
numeracy literacy skills. The focus of the discussion this time is on numeracy literacy. 
Numeracy literacy is one of the essential literacies that needs to be mastered to face the 
era of Industrial Revolution 4.0, known as the 21st century. Learning media, like RPG 
Maker MV, has been developed to enhance elementary school students’ numeracy literacy, 
particularly in mathematics learning about Multiples and Factors. 

RESEARCH QUESTIONS

The study explores the impact of game-based learning on student engagement and learning 
outcomes in elementary school mathematics. It involves prototyping a numeracy literacy 
game using RPG Maker MV, focusing on middle-category schools. The research includes 
interviews, questionnaires, and question sheets, and includes a literature survey and 
problem analysis.

The game enhances students’ numeracy literacy skills by allowing them to solve 
mathematical problems, analyze information, and form opinions using FPB material for 
class V elementary school. Based on the results of the data obtained by referring to the 
stages of prototyping model development (Nieveen et al., 1999), Mathematics teachers in 
schools are implementing numeracy literacy learning activities, but Chromebook-based 
games are lacking. A role-playing game (RPG) is developed, featuring a young man treating 
a virus in a village, forest, and maze.

Three indicators of numeracy literacy are taken from Nadjamuddin and Hulukati 
(2022). This game enhances students’ numeracy literacy skills by allowing them to answer 
mathematical problems, analyze information, and form opinions—the draft I is validated 
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by draft material and media experts. The media expert validated the RPG Maker MV 85.7 
numeracy literacy game, stating its ease of use, adaptability to school media availability, 
and accompanying guidebook. Mathematics games with visually appealing appearances, 
interactive writing, and creative ideas enhance students’ understanding of subject matter 
through easy-to-understand content and images. Wulandari et al. (2023) stated that 
symbols and visual images make it easier for students to achieve goals and understand and 
remember the information and messages in the photos. Material validation in numeracy 
literacy games involves material, language, and practicality. A lecturer with mathematics 
expertise scored 91.6, while a teacher of class V scored 88.9. Material aspects enhance 
transparency in conveying material through stories and pictures. Games are also linked to 
everyday life problems to make it easier for students to understand the game’s conditions 
and apply similar things (Muna et al., 2023). Effective use of sentences can make it easier 
for students to understand the game’s instructions and clarify the material. 

The validator deemed the numeracy literacy game based on RPG Maker MV “very 
valid” but suggested improvements. Testing with class V students at SDN Baruharjo was 
convenient for students and teachers. It is based on research by Fareza and Zuhdi (2023), 
which states that learning media that can be used on Chromebooks is practically used in 
the learning process in elementary schools. Web-based digital learning has been proven to 
increase student involvement in learning (Arifin et al., 2023). The research results show 
that developing a numeracy literacy game using RPG Maker MV for elementary school 
students enhances their learning experience, promotes active and independent learning, 
and helps them understand and apply concepts in everyday life. The results of this research 
are consistent with research by Sari Widodo (2021) 

The Nieveen model was utilized to evaluate the effectiveness of a numeracy literacy 
game in enhancing students’ higher-order thinking skills, with four out of 27 students 
achieving an 80 KKM score. So, learning with digital games is more effective in learning 
and obtaining grades than the non-game application approach (Fitriati et al., 2021). Digital 
learning has been proven to increase student engagement in learning (Arifin et al., 2023). 
Based on these two statements, the learning process using game-based games is more 
effective if used in the learning process. 

CONCLUSION

The research shows that educational games based on numeracy literacy are valid, practical, 
and effective in teaching and learning. Based on RPG Maker MV, the game increases 
problem-based learning (HOTS) for elementary school students, making them more 
motivated and familiar with symbols.



88

Novia Frisda Eldiana, Mohammad Zainuddin and Slamet Arifin

Pertanika Proceedings 1 (2): 85 - 89 (2025) 

ACKNOWLEDGEMENT

The author thanks Beasiswa Pendidikan Indonesia (BPI) and Lembaga Pengelola Dana 
Pendidikan (LPDP) for the sponsor and financial support acknowledgments.

REFERENCES
Arifin, S., Razali, F. B., & Rahayu, W. (2023). Integrating PhET interactive simulation to enhance students’ 

mathematical understanding and engagement in learning mixed fraction. Al Ibtida: Jurnal Pendidikan 
Guru MI, 10(2), 241-252.

Budiningtyas, A. K., Utaminingsih, S., & Fajrie, N. (2022). Pengembangan media “Pegalinu” dalam kemampuan 
literasi digital dan numerasi dasar Kelas III di SDSe-Gugus Wibisono Kecamatan Jati Kabupaten Kudus 
[Integrating PhET interactive simulation to enhance students’ mathematical understanding and engagement 
in learning mixed fraction]. Jurnal Ilmiah Wahana Pendidikan, 8(18), 1–10. https://doi.org/10.5281/
zenodo.7133904

Fareza, H. I., & Zuhdi, U. (2023). Development of Nearpod-based interactive learning media in plant breeding 
material for grade VI elementary school students. JPGSD: Journal of Research on Primary School Teacher 
Education. 11(1), 11-21. doi:http://dx.doi.org/10.29300/ijisedu.v5i2.11026 

Fitriati, I., Purnamasari, R., Fitrianingsi, N. F., & Irawati, I. (2021). Implementasi digital game based learning 
menggunakan aplikasi educandy untuk evaluasi dan motivasi belajar mahasiswa bima [Implementation 
of digital game based learning using educandy application for evaluation and learning motivation of bima 
students]. Prosiding Penelitian Pendidikan dan Pengabdian, 1(1), 307-312. 

Hapsari, N. T. M. W. (2023). Inovasi pembelajaran matematika dalam implementasi kurikulum merdeka di 
SMKN 1 Surakarta sebagai sekolah pusat keunggulan [Mathematics learning innovation in implementing 
Merdeka curriculum at SMKN 1 Surakarta as a centre of excellence school]. Jurnal Pendidikan Indonesia, 
4(02), 104–111. https://doi.org/10.59141/japendi.v4i02.1562

Muna, N., Ermawati, D., & Kironoratri, L. (2023). Penggunaan model realistic mathematics educationdalam 
meningkatkan kemampuan numerasi pada siswa Kelas V SD 1 peganjaran [The use of the realistic 
mathematics education model in improving numeracy skills in students V Grade]. Jurnal Pendidikan 
Dasar Flobamorata, 4(3), 681-688. https://doi.org/10.51494/jpdf.v4i3.1097 

Nadjamuddin, A., & Hulukati, E. (2022). Kemampuan literasi numerasi mahasiswa dalam menyelesaikan 
masalah matematika [Students’ numeracy literacy skills in solving mathematics problems]. Jurnal 
Basicedu, 6(1), 987-996. https://doi.org/10.31004/basicedu.v6i1.1999

Nieveen, N. (1999). Prototyping to React Product Quality: Design Approaches and Tools in Education  and 
Training. Kluwer Academic Publisher. 

Novitasari, M. (2022). Pengembangan lembar kerja peserta didik: Membudayakan literasi numerasi siswa 
sekolah dasar [Development of learner worksheets: Cultivating numeracy literacy in primary school 
students]. In S. Sutama, H. N. Damayanti (Eds.) Prosiding Seminar Nasional Pembelajaran Matematika 
(pp. 74–86). Fira Himara.

Pramesthi, R. I., Suryatin, S., & Erviana, L. (2022). Analisis kemampuan literasi numerasi dalam menyelesaikan 
soal hots materi bangun ruang siswa kelas V SD [Analysis of numeracy literacy skills in solving hots 



89

Numeracy Literacy Educational Game-based RPG Maker MV

Pertanika Proceedings 1 (2): 85 - 89 (2025) 

questions on building space material for grade V SD elementary school students]. Scholarly Journal of 
Elementary School, 2(2), 81-90. https://doi.org/10.21137/sjes.2022.2.2.3

Sari, A. P., & Widodo, T. (2021). Rancang bangun pengenalan pariwisata lampungdengan game edukasi 
berbasis android [Designing an introduction to Lampung tourism with an android-based educational 
game].  Jurnal Edukasimu, 1(1), 1-10. 

Sulistyani, N., & Kusumawardana, A. S. (2022). Pendampingan pengembangan instrumen berciri literasi 
numerasi dalam menyiapkan AKM pada guru SD [Assistance in developing instruments characterised 
by numeracy literacy in preparing AKM for primary school teachers]. Jurnal Pemberdayaan Masyarakat 
Berkarakter, 4(2), 249-260. 

Syaifudin, M. (2022). Efektivitas e-lkpd berbasis stem untuk menumbuhkan ketermapilan liteasi numerasi 
dan sains dalam pembelajaran listrik dinamis di SMA Negeri 1 Purbalingga [Effectiveness of stem-
based E-LKPD to foster numeracy and science skills in dynamic electricity learning at SMA Negeri 1 
Purbalingga]. Jurnal Riset Penididikan Indoensia, 2(2), 211–220.

Ulfa, E. M., Nuri, L. N., Sari, A. F. P., Baryroh, F., Ridlo, Z. R., & Wahyuni, S. (2022). Implementasi game 
based learning untuk meningkatkan kemampuan literasi dan numerasi siswa sekolah dasar [Implementation 
of game-based learning to improve literacy and numeracy skills of primary school students]. Jurnal 
Basicedu, 6(6), 9344–9355. https://doi.org/10.31004/basicedu.v6i6.3742

Wulandari, A. P., Salsabila, A. A., Cahyani, K., Shofiah Nurazizah, T., & Zakiah, U. (2023). Pentingnya 
media pembelajaran dalam proses belajar mengajar [The importance of learning media in the teaching 
and learning process]. Journal on Education, 5(2), 3928–3936. https://doi.org/10.31004/joe.v5i2.1074




