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Abstract

Education is an important aspect in forming the potential of the young generation where the use of
mobile platforms has become an integral part of everyday life. Over time, gadgets have become an
access to learning besides books. Therefore, the increasingly complex development of the
technological world encourages individuals to be able to apply technology in all their activities.
Mathematics learning at elementary school level is often faced with challenges to make the learning
process more fun and interactive. A common problem among students in Indonesia is that
mathematics is considered a difficult subject. Monotonous learning reduces students' interest in
learning. Therefore, designing learning games for elementary school students, especially in
mathematics learning, can be an innovative solution to improve the quality and attractiveness of
learning with interactive learning media. This research aims to create a game that allows students to
learn more effectively which focuses on game development using the Game Development Life Cycle
(GDLC) development model. This research produces a translation game from mathematics book
learning material with the theme "Counting Numbers Up to 10,000" using the Unity 3D game engine
which functions well and the application of the Game Development Life Cycle (GDLC) method also
functions well.

Keywords: Android Games, Game Development Life Cycle (GDLC), Elementary School,
Mathematics.

1 Introduction

Education is an important aspect in forming the potential of the younger generation. In the
current era of information technology, the use of mobile platforms has become an integral part of
everyday life. As time goes by, gadgets have become an access to learning besides books [1].
Therefore, the increasingly complex development of the technological world encourages individuals
to be able to apply technology in all their activities [2]. In 21st century education, digital games have
been identified as a potential tool for enhancing learning that allows people to train themselves as
thinkers and provides an adequate environment to improve the necessary skills. Depending on the
type, games can also stimulate players to formulate tactics, use ‘guessing' techniques, and commit to a
planned strategy [3].

Mathematics learning at elementary school level is often faced with challenges to make the
learning process more fun and interactive. A common problem among students in Indonesia is that
mathematics is considered a difficult subject [4][5][6]. Mathematics can be defined as the ability to
develop thinking skills and students are required to have basic concepts of humeracy skills because it
will help them understand and solve problems [7]. Mathematics learning at elementary school level is
often faced with challenges to make the learning process more fun and interactive. Monotonous
learning reduces students' interest in learning [8]. Therefore, designing learning games for elementary
school students, especially in mathematics learning, can be an innovative solution to improve the
quality and attractiveness of learning with interactive learning media [9].

Through mobile platforms, learning accessibility can be increased, allowing students to learn
anytime and anywhere, according to their individual rhythm. By designing math learning games that
fit the elementary school curriculum, we can create a learning experience that is both fun and
immersive. In this context, designing mathematics learning games for elementary school students on
mobile platforms is not only a technological breakthrough, but also a significant step towards more
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effective and enjoyable learning [10]. The hope is that this game can be a fun and useful partner in the
educational journey of elementary school students in mastering mathematical concepts. This research
aims to create a game that allows students to learn more effectively with learning material from grade
IV elementary school mathematics books with the theme "Counter Numbers Up to 10,000". This
research focuses on game development using the Game Development Life Cycle (GDLC)
development model.

2 Literature Review

Research conducted by [11] in 2020 with the title "Primary School Children's Numeracy
Educational Game Using Mobile-Based RPG Maker". In this research, the game was created using the
Game Development Life Cycle method with the RPG Maker MV application which produces new,
more interesting learning media so that children do not always get bored with learning that only relies
on books. The results of the test involving 20 respondents showed that the feasibility of the resulting
software had a success percentage with a total average of 93.29%, so it can be concluded that the
percentage value obtained shows that the overall software quality is on a Very Good scale.

Furthermore, research was carried out by [5] in 2023 with the title "Designing an Arithmetic in
Space Educational Game as a Mathematics Learning Media for Basic Counting Operations for
Elementary School Students". In this research, the game was created using Construct 2 and is only
based on Android with positive integer counting operations as material. Using the MDLC
development method, this game was created with the aim of educating about simple arithmetic
operations aimed at elementary school students, especially in grades 1 and 2 with the hope that it can
become an interactive and interesting learning medium for elementary school students.

Furthermore, research was conducted by [12] in 2021 with the title "Introductory Educational
Game and Learning to Count for Grade 1 Elementary School Students”. In this research, the game
was created using the Construct 2 application which has several features, such as displaying material
in the form of images and videos in the form of learning to count from numbers 1 to 10, as well as
counting games using drag and drop. The results of user perception of the game were 94.25% with an
indicator in the "Very Good" category, which shows that this educational game can be used as an
alternative in learning numeracy material in mathematics.

Furthermore, research will be carried out by [13] in 2022 with the title "Designing an Android-
Based Elementary School Level Mathematics Learning Educational Game Using the Development of
the Luther Model". In this research, the game was created using Construct 2 software, with the Luther
model method with the aim of increasing students' interest and understanding of basic mathematical
concepts, especially arithmetic operations and facilitating their understanding of the concept of
arithmetic operations in an interactive and fun way.

Based on the literature review, good mathematics learning methods are further developed to
increase students' interest in learning. Because now the curriculum uses a book with a thematic theme,
this research will discuss the Design of Learning Games for Elementary School Students in Learning
Mathematics Using a Mobile Platform which produces translated games from mathematics book
learning material with the theme "Counting Numbers Up to 10,000" using the Unity 3D game engine.

3 Research Method
This research uses the Game Development Life Cycle (GDLC) development model. GDLC is a

process for analyzing and developing games [14][15] which consists of six phases, namely concept
development/concept prototyping, pre-production, production, testing, beta testing, and release.
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Figure 1. Model Game Development Life Cycle (GDLC)

Figure 1 above illustrates the flow of the Game Development Life Cycle (GDLC) development
model. Of the six phases, there will be three main processes: Initialization Process, which consists of
concept and design; Production Process, which consists of Pre-Production, Production, and Testing
and Release [16][17].

A

Initiation

At this stage the researcher will create a concept for the game that will be built, including an
analysis that includes the game scenario, characters, in-game plot, target players, game
platform, and game engine and will produce a game concept and a simple description of the
game [18].

Pre-Production

The Pre-production stage is one of the most important steps in the production process. The
prototyping process includes developing and reviewing game designs as well as creating
game prototypes. Game design focuses on defining the game genre, gameplay, storyline,
characters, challenges, fun factor, technical aspects, and supporting documentation in the
Game Design Document (GDD) [19].

Production

The Production phase is an internal process centered around asset initiation, code
generation, and integration of the two elements. The prototype associated with this phase is
formal detailing and refinement. Game design, prototyping and other pre-production
elements are all discussed here Therefore, this time the author's focus is to focus the design
on collecting data, designing the game, creating game rules, creating assets for player
characters or enemies, trees, player food in the game, and other aspects to be part of the
game description. This task involves creating assets, programming them, and integrating
them with source code [20].

Testing
At the internal and external testing stage, it is carried out to verify the use of the designed
game [21].

1. Alpha Testing: After production, this testing is carried out by checking whether there
are still bugs and whether there is the possibility of reducing or even adding features.

2. Beta Testing: After the game is created, researchers will carry out external testing to
test the game's acceptability and to detect various errors [22]. Beta is outside the
production cycle, but if the results of this testing have the potential to still contain
errors, the researcher will repeat the production cycle.

Release
The release phase is the final stage in game development [23]. The application is ready to be

released to all users at this release stage. The release phase results in documentation,
maintenance planning, and expansion of the game.
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4 Results and Analysis

This research aims to create a game that allows students to learn more effectively which focuses
on game development using the Game Development Life Cycle (GDLC) development model. The
following stages were carried out in this research:

4.1 Initiation

This research produces an adventure genre game with the aim of changing mathematics learning
to be more interesting. The material used is taken from the class 1V mathematics book issued by the
ministry and can be downloaded on the ministry of education and culture website. The first stage
starts from the initiation stage to produce initial information for game development, such as what
platform the game is being developed for, target users, genre, and the purpose of the game.

Table 1. Data Initiation

No. Component Results
1  Game Name Mathematics Learning Game Class IV
2  Target Elementary School Students Class 1V
3 Device Android
4 Genre Adventure
5  Purpose Creating learning innovations

Table 1 is the results of the initiation stage, namely the results in the form of the game name,
target game users, devices used, game genre, and the purpose of developing this game. The results of
the initiation are used for the next steps which will become a reference in game development.

4. 2 Pre-Production
The second stage, pre-production, will produce the assets used in game development. This stage
produces assets in the form of characters, environments, and gameplay that will be created.

Character 1
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Character 4
(Lesson 4)
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Figure 2. Flowchart Game
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Figure 2 depicts the flow of the game that will be developed. From the flow above it can be seen
that there will be a main menu consisting of the start game and game info. Game info will display
information from the game, and start game functions to start the game. When you start, the initial
process is to create a character name, followed by the player being able to start the game by choosing
which NPC to talk to. When talking to the NPC there will be an explanation about the learning,
followed by starting a challenge/quiz according to the learning and the results of the challenge/quiz
will get a grade. Scores will be collected down to the last NPC, and the total score will determine
whether the game will continue to the final challenge or the game ends. The final challenge will
produce a final score which can be used as a grade by the teacher.

(b)
Figure 3. Character Design (a), NPC Design (b)

Figure 3 depicts the formation of characters and NPCs in the game that will be developed, which
are made according to the users to make the game more interesting. There are 4 NPCs designed,
including: for chapter 1 players can get points by completing challenges/quizzes (if the player
successfully answers the quiz, then they will get 10 points from each question) and so on until the last
NPC and if the player is successful in getting points according to the provisions, then it will proceed
to the final challenge stage.

(b)

Figure 4. Environment Game Design (a) (b)

Figure 4 illustrates the formation of the environmental design in the game that will be developed
by adjusting the background to the characters that have been created previously. Next, create a
storyboard which is a visualization of the ideas of the application that will be built so that it can
convey story ideas and game flow.

Figure 5. Gameplay
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Figure 5 above illustrates the gameplay of this game. The game mechanism consists of: learning
materials, challenges/quizzes and grades. Points are earned by completing each challenge/quiz on
each NPC. Each NPC has different learning materials and challenges/quizzes according to the
learning material to get grades.

N 4

tuliskan nilai tempat dari angka yang dihitamkan !

Silahkan Jawab Pertanyaan nya

Figure 6. Challenge/Quiz

Figure 6 illustrates how users receive quiz challenges in the form of questions taken from the
Class 1V Mathematics book according to the lessons they will study.

4. 3 Production
The next stage is Production, where each asset and storyboard that have been developed at the
pre-production stage will be prepared. The result at this stage is a game that is ready to be tested.

Figure 7. Game Code Generation

Figure 7 below illustrates the game creation process which consists of preparing each asset and
the storyboard that was developed in the previous stage.

4.4 Testing
The next stage is testing, aimed at ensuring the game is ready and successful in the development

stage.

Table 2. Game Test Results

Expected Output Test Results

No. Scenario Results Yes No Remarks
1 Displays the Initial Did the game v Game successfully
Game Display successfully display the displays the menu
menu as planned? as expected
2 Displays Game Does the game v Game successfully
Information successfully display the displays game
game information information as
menu? expected
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3 Running the Story Does the game run as Game managed to
expected? go according to
previous plan
4 Running Did the challenge/quiz Game successfully
Challenges/Quiz go as expected? displays
challenges/quizzes
as expected
5 Running Results Are the results of the Game successfully
game successfully displays points and
displayed? values as expected
6  Game Over Is the end game Game over was
scenario as expected? successful as
expected

Table 2 displays the results of testing the game without encountering any problems and the game
complies with what was planned.

5 Conclusion

This research produces a translation game from mathematics book learning material with the
theme "Counting Numbers Up to 10,000 using the Unity 3D game engine which functions well and
the application of the Game Development Life Cycle (GDLC) method also functions well. By
designing a mobile game, it is hoped that it can provide a solution to increase students' interest in
learning and the results obtained from creation to successful testing. In future research, additional
teaching materials can be added that include all the material in the book, so that the games developed
can be released to the public for use in the learning process.

Acknowledgement

The author would like to thank Riau Islamic University the Directorate of Research and
Community Service (DPPM) has supported this activity internally.

Reference

[1] R. Musdalifa, F. Kurnia, N. Safaat Harahap, and S. dan Teknologi, “Aplikasi Game
‘Mengenal Warna dan Bentuk’ untuk Anak Usia Dini Berbasis Android,” JUKI: Jurnal
Komputer dan Informatika, vol. 5, 2023.

[2] A. Hanafiah, R. Wandri, and P. Pandini, “Applications Soil Observation in the Field PT.
Anugerah Sumber Makmur Minamas Research Center,” IT Journal Research and
Development, vol. 7, no. 1, pp. 86-93, Aug. 2022, doi: 10.25299/itjrd.2022.10319.

[3] S. A. Ishak, U. A. Hasran, and R. Din, “Media Education through Digital Games: A Review
on Design and Factors Influencing Learning Performance,” Educ Sci (Basel), vol. 13, no. 102,
pp. 1-20, 2023, doi: 10.3390/educsci.

[4] R. Castro and D. Huamanchahua, “Development and Validation of a Gamified Videogame for
Math Learning in Attention Deficit Hyperactivity Disorder Children (ADHD),” 2020.

[5] S. Kurniawan, J. Sahertian, and R. Wulanningrum, ‘“Perancangan Game Edukasi Arithmetic
in Space sebagai Media Pembelajaran Matematika Operasi Hitung Dasar bagi Siswa Sekolah
Dasar,” Prosiding SEMNAS INOTEK (Seminar Nasional Inovasi Teknologi), vol. 7, pp.
2549-7952, 2023.

[6] N. Adinda Fikriah, S. Fiangga, J. Ketintang, K. Gayungan, K. Surabaya, and J. Timur,
“Pengembangan Media Pembelajaran Matematika berbasis Game Edukasi menggunakan RPG
Maker MZ Pada Materi Sistem Persamaan Linear,” 2023. [Online]. Available:
https://journal.ikippgriptk.ac.id/index.php/snpp/article/view/6995

[7] N. Rahanra, D. Destari, P. A. Cakranegara, E. Andriyana, N. Ellyawati, and V. Pratiwi,
“Development of Android-based Edutainment Game on Numerical Ability,” SinkrOn, vol. 8,
no. 2, pp. 948-955, Apr. 2023, doi: 10.33395/sinkron.v8i2.12057.

http.//sistemasi.ftik.unisi.ac.id

1145



Sistemasi: Jurnal Sistem Informasi ISSN:2302-8149
Volume 13, Nomor 3, 2024: 1139-1146 e-ISSN:2540-9719

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

H. Baskoro and F. Ariadi, “Perancangan Game Edukasi Kuis Interaktif Smartkids Matematika
Dasar berbasis Android menggunakan Construct 2,” Logic: Jurnal Ilmu Komputer dan
Pendidikan, vol. 1, no. 4, pp. 891-906, 2023, [Online]. Available:
https://journal.mediapublikasi.id/index.php/logic

S. Guritno and S. N. Huda, “Tinjauan Literatur: Game Edukasi Petualangan sebagai Media
Pembelajaran Matematika,” 2023. [Online]. Available: https://elib.

A. F. Yustina and Y. Yahfizham, “Game based Learning Matematika dengan Metode Squid
game dan Among us,” Jurnal Cendekia : Jurnal Pendidikan Matematika, vol. 7, no. 1, pp.
615-630, Mar. 2023, doi: 10.31004/cendekia.v7i1.1946.

M. Riyan Rinaldi, R. Napianto, M. Ghufroni An, and N. Penulis Korespondensi, “Game
Edukasi Berhitung Anak Sekolah Dasar menggunakan RPG Maker Berbasis Mobile,” Jurnal
Teknologi Dan Sistem Informasi, vol. 4, no. 1, pp. 61-66, 2023, doi: 10.33365/jtsi.v4i1.2440.
Y. . Kurniawan and M. F. Rivaldi, “Jurnal Manajemen Informatika (JAMIKA) Game
Edukasi Pengenalan dan Pembelajaran Berhitung untuk Siswa Kelas 1 Sekolah Dasar,”
Jurnal Manajemen Informatika (JAMIKA), vol. 11, no. 1, pp. 47-59, 2021, doi:
10.34010/jamika.v11i1.

I. Hasiba et al., “Perancangan Game Edukasi Belajar Matematika Tingkat Sekolah Dasar
berbasis Android dengan Pengembangan Model Luther,” 2023.

R. Gunawan, K. Suhada, and A. Asy, “LPPM STMIK ROSMA / Prosiding Seminar
Nasional : Inovasi & Adopsi Teknologi Rancang Bangun Game Kuis berbasis Android
Menggunakan Construct 2,” 2023, pp. 1-11.

F. Sutmo, B. A. Dewanto, M. A. Mulyadi Mucoffa, Y. I. Kurniawan, and B. Wijayanto,
“Math Runner: Game Edukasi Matematika untuk Anak Sekolah Dasar,” Jurnal Pendidikan
dan Teknologi Indonesia, vol. 3, no. 4, pp. 165-173, May 2023, doi: 10.52436/1.jpti.286.

R. Gamma Ramadhan and A. Surahman, “Media Pembelajaran Aksara Jepang berbasis
Android untuk Siswa SMA Kelas X,” Jurnal Informatika dan Rekayasa Perangkat Lunak
(JATIKA), vol. 4, no. 3, pp. 246-252, 2023, doi: 10.33365/jatika.v4i2.2602.

S. Wahyu, “Penerapan Metode Game Development Life Cycle pada Pengembangan Aplikasi
Game Pembelajaran Budi Pekerti,” SKANIKA: Sistem Komputer dan Teknik Informatika, vol.
5, no. 1, pp. 82-91, 2022.

R. Andriyat Krisdiawan, “Penerapan Model Pengembangan Game GDLC (Game
Development Life Cycle) dalam Membangun Game Platform Berbasis Mobile,” Teknokom,
vol. 2, no. 1, pp. 31-39, 20109.

Yulyanto, “Rancang Bangun Game Pembelajaran Operasi Dasar Matematika menggunakan
Algoritma Fisher Yattes,” Bulletin of Information Technology (BIT), vol. 4, no. 2, pp. 168—
174, 2023.

C. J. Lipaw, T. Sofian, and T. H. Rochadiani, “Pengembangan Game Visual Novel sebagai
Media Promosi dan Pengenalan Kampus menggunakan Game Development Life Cycle,”
Decode: Jurnal Pendidikan Teknologi Informasi, vol. 4, no. 1, pp. 17-27, 2024, doi:
10.51454/decode.v4il1.214.

R. Yanwastika Ariyana, E. Susanti, M. Rizqy Ath-Thaariq, and R. Apriadi, “INSOLOGTI:
Jurnal Sains dan Teknologi Penerapan Metode Game Devliopment Life Cycle (GDLC) pada
Pengembangan Game Motif Batik Khas Yogyakarta,” Media Cetak), vol. 1, no. 6, pp. 796—
807, 2022, doi: 10.55123/insologi.v1i6.1129.

H. Sugiarto, “Penerapan Metode Game Development Life Cycle pada Aplikasi Game Tebak
Nama Pahlawan Nasional Berbasis Android,” JOISIE Journal Of Information System And
Informatics Engineering, vol. 6, no. 1, pp. 1-7, 2022.

S. Rizal Fauzy, Asriyanik, and F. Frazna Azzahra, “Implementasi Game Development Life
Cycle dalam Pembuatan Game Buana Ruh,” Indexia: Informatic and Computational
Intelligent Journal, vol. 5, no. 1, pp. 19-34, 2023.

http.//sistemasi.ftik.unisi.ac.id

1146



