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 Mobile games or games in this era are very much in demand by young people 

and young people as a medium of entertainment, and parents often even play 

mobile games. This is what drives many game developer programmers to 

create mobile-based games. This study aims to develop a mobile game design 

that has been obtained from the Game Designer and Creative Director in the 

form of a scenario. Game scenarios are obtained as learning resources in the 

form of books. The design of this game is expected to be used by programmers 

to develop games ready for use. So that this game is expected to be used as an 

alternative learning media that is ready to add insight, especially at the age of 

children so that they are more enthusiastic about learning mathematics through 

educational games, namely mobile games. The academic side of the game 

stems from the simple and fun math puzzles. From within this game, players 

can enjoy games that have 2D animation and are based on Android, enrich 

children's knowledge and learn basic mathematical calculations using this 

educational game. The scoring of this educational game is based on the number 

of correct answers. The method used in this study is in the form of collecting 

information and data which includes recording and literature study as well as 

conducting searches using the internet including data sources related to 

problems in research. The development of this game uses the Game 

Development Life Cycle (GDLC) approach as the method. GDLC is a guide 

that can set the rules for creating educational games. The results of this study 

will be realized in the form of mobile or android-based games with construct 

2 for elementary school children in grades 3, 4 and 5. 
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1. INTRODUCTION 

Developments and changes in world information and communication technology in the world today 

are very rapid. These changes and actions have caused many changes in people's behavior and activities in 

everyday life. Many technologies are developing rapidly, including information and communication 

technology in cell phones or mobile phones. Mobile or mobile technology is not only used for communication 
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but can also make it easier or can be used as a medium of entertainment from the cellphone or mobile [1], [2]. 

The technology that can be used from a cellphone or cellphone has many facilities, such as accessing the 

internet as an online learning medium. Materials and teaching materials that may be virtualized in many digital 

forms make learning more engaging and dynamic, and they can serve as a reference and inspire students to 

better understand the information as part of the learning process [3], [4]. Students can communicate and discuss 

with teachers through a variety of tools, including YouTube, Whatsapp, school e-learning Web, and Google 

Meet [5], [6]. There are many entertainment media such as music, access or watching movies from a cellphone, 

and games or mobile games that anyone can play whenever [7], [8].   

A game or game is a fun medium that does not make people who play it feel bored. Most people play 

mobile games only to fill their free time. Games or mobile games are in great demand by all ages, from children 

and adults to even old age [9], [10]. Mobile games have wide varieties and types, with backgrounds in sports, 

adventure, wars, and many others. Mobile games are currently in great demand because they are a medium of 

entertainment, eliminate stress, sharpen and improve ability to as sports media (eSport) [11], [12], [13]. This 

is of course if done in moderation, because the negative impact of the game is also quite a lot of concern, such 

as the risk of eye health, problematic communication to acute addiction [14], [15], [16]. The current game in 

the great market is the Mobile Legends game which is very popular and exciting because you can play together, 

and there are many heroes to choose from according to what the player wants when playing. But games that 

are very rare to find, even enthusiasts, are rare, namely games with educational backgrounds. Many game 

developers wish educational games to be the most popular, especially among children. However, as a medium 

for learning and entertainment, fun with educational backgrounds is in great demand among children. They 

don't get bored or bored quickly. Games with educational experiences or games will be able to provide different 

learning and increase learning enthusiasts without being boring and fun [17], [18]. 

Educational games are designed for the learning process in the form of games based on Android or 

mobile. They teach students, especially children, in specific learning processes and develop concepts and 

understanding to make them more accessible. The purpose of making this educational game specifically for 

grade 3, grade 4, and grade 5 elementary school children is to foster students' interest in the learning process 

so that they better understand the material to be studied in the form of games or games [19]. This educational 

game is based on Android or smartphones. Android is a mobile phone operating system based on Linux. 

Android is a computer code-based software that may be freely released or known as open source, allowing 

programmers to create new applications in it [20]. There is an Android Market that gives hundreds of programs 

which free and paid, and contains a native Google application that is integrated, such as push email (Gmail), 

Google Maps, and Google Calendar. Android devices can display data in real-time [21], the Android Software 

Development Kit (SDK) was used to create the application which was written in Java. This SDK includes 

development tools like as a debugger and software library, a QEMU-based handset emulator, sample code, 

documentation, and tutorials [22].  

The Android operating system is also considered very user friendly and can be adapted to the needs 

of each user [23]. This is the factor why Android is so popular around the world [24].  It is easy to access 

anywhere and anytime because elementary school students in grades 3, 4, and 5 can already operate 

smartphones or Android cell phones. Learning in the form of games usually includes learning for children, 

such as learning to read and do the math. Learning to calculate using media games or games is far more exciting 

and attractive to children than using stationery and paper. 

Learning math can be tricky for some people, especially children. However, through game-based 

learning, learning mathematics can be more fun and easy. Research has shown that effective learning begins 

with a positive frame of mind. The best way to learn math concepts is through play. Putting the blackboard 

aside and hands-on learning with free math games can help kids overcome the mental block in math that comes 

with the pressures of the national math curriculum. Approaching math problems from this perspective allows 

students to enjoy the process of solving cool math games and motivates them to keep practicing. Learning by 

having fun is much more entertaining for mathematics learners and has the same goals as the mathematics 

taught in class. Counting is elementary learning in mathematics [25]. Addition, subtraction, multiplication, and 

division are basic mathematical calculations. The definition of mathematics is a person's way of thinking in 

organizing, and mathematics is language terms with clear, precise, and precise definitions [26]. in educational 

games that will be designed using Construct 2 about basic calculations. 

Construct 2 is a game or game engine and a tool that can be used to make games. A game engine is a 

software system designed to be the basis for developing video games, such as games on computers, consoles, 

or mobile phones. Game engines can be used by developers to create games for video game consoles, mobile 
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game, and other sorts of computers [27], [28]. In this research, the games produced are mainly in the form of 

2-dimensional animation using HTML5 (Hyper Text Markup Language). The main goal of HTML5 

development is to improve HTML technology to support the latest multimedia technologies, which are easy to 

read by humans and understand by machines. HTML5 includes everything a game developer needs, including 

offline asset storage, 2D and 3D graphics, maps, animations, physics, audio APIs, and browser compatibility 

[29], [30]. Construct 2 has the advantage of being fast and accessible [31]. Having an easy-to-understand layout 

display speeds up the game's design or manufacture. So whatever is visible in the layout design is the interface 

or collection when the game is run. That way, it will make it easier to complete elementary school mathematics 

learning applications for grades 3, 4, and 5 elementary schools [32]. 

 

2. METHOD 

2.1. Collecting Data and Information 

Effective data collecting can aid in the resolution of a problem [33]. Although data might be beneficial, having 

too much information is cumbersome, and having the wrong data is pointless. The approach used to collect 

data can be the difference between important insights and time-wasting misinformation [34]. The method used 

in this research involves collecting data and information by using primary data through on-site survey activities, 

then making observations, conducting experiments, giving questionnaires, and conducting personal interviews. 

As well as the information in this research, the first person to read it then writes or records it and looks for 

other data sources related to the problem to be studied. 

 

2.2. System Development Methodology 

The method used in this study uses the Game Development Life Cycle (GDLC) approach. The GDLC is a 

software development life cycle with the goal of entertaining users [35]. When compared to the software 

development life cycle, developers confront several problems when building games, and hence they use a 

distinct approach known as GDLC [36], [37]. Though there is not any precise specific lifecycle of every 

successful game [38], [39]. The GDLC is one of a process for making educational games [40], with a flow of 

stages as shown in Figure 1: 

 

 
Figure 1. GDLC Stages 

 

a) Initiation is the starting point where a project develops a game. Early game development begins with 

making a game with a game idea. The beginning is a session where developers meet, exchange ideas, 

and discuss games that will be designed. Developing a competition or game starts with a repeated 

process or stage called the production cycle. 

b) Pre-production starts the production cycle of a game or game design. Pre-production is crucial before 

beginning production because the game is designed for display at this stage or process. At this stage, 

it includes a game or game design, significantly to refine the concept of the game and game 

documentation. 

c) The production stage, so from the pre-production design stage, it is perfected at the production stage. 

This means this stage focuses on translating game designs, concept art and other aspects so that they 

become the building blocks of the game or games. Steps include asset creation, programming, and 

integration between assets and SC (source code). 

d) Trial or testing at this testing stage is carried out with internal testing or testing. If the game or game 

that is made is feasible enough to enter the beta version, then it will proceed to beta (next). If it is 

not possible, it will be returned or repeated to the pre-production stage to reconsider what to do next. 
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e) Beta Stage, when a game or game has been made, it does not mean the public can accept the match 

or tournament. Testing or external testing. This beta testing is done to check the acceptance of the 

game or games and will check for bugs and claims submitted by third-party testers. The Beta Stage 

is already out of the production cycle, but the results of this test can potentially cause the production 

cycle to repeat itself. 

f) Release, at this point a game has actually been made and completed beta testing by indicating that 

the game or game is ready to be released publicly. Release is the stage where the final version of the 

game is officially released [41]. 
 

3. RESULTS AND DISCUSSIONS  

3.1. Pra-Production 

1) Storybord 

Storyboards are sketches of drawing designs that have been arranged sequentially according to the story script 

that has been made. Or an overview of scenarios in the activities of the entire application [42]. Story ideas and 

game scenarios are taken from textbooks used for learning in class. The textbook has been adjusted to the level 

of each class, namely grades 3, 4, and 5. An example of the display of the textbook used is shown in Figure 2. 

 

 
Figure 2. Example of the textbook 

2) Flowchart system 

The flowchart here is used to facilitate preparing the media flow. In building a system, it must be related to one 

another [43]. To get to the target to be addressed, each of these sections has or has different functions and 

duties, namely the process of interaction in educational games about mathematics with the user or users. The 

following is a design flowchart in an educational game about mathematics, Figure 3: 

 

 
Figure 3. Flowchart stage 
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a) Login page 

On this page, the player will be asked to log in first. The first page appears when a new player or user, 

and the new user will enter a name. 

b) Main page 

On this page, there is a play button or play button, and this button will immediately play or play the 

game, then there is a sound on/off button whose function is to turn on or off the sound of the song 

from the background, and the help button here is to find out the tutorial or how to play the game. 

These buttons will be available on the next page. 

c) Menu page 

On this main menu page, a new player or new user will be asked to choose classes 3, 4 and 5. 

d) Levels menu 

The level menu will display the difficulty level. There will be stages in this level menu, and each 

group has difficulty. New players must be able to complete grades 1, 2, 3, 4, and level 5. In this game, 

you will have a life or life. To continue the game, you will have to have a lot of energy; if the life runs 

out, it will be game over or game back on a previous level. and if this level is completed without a 

game over, then it will continue at the next level or stage. 

e) New player or newbie 

Starting to play educational or educational games about mathematics and starting from the lowest 

level, namely 1, to the highest, namely level 5 and will display a score based on the user or the user 

playing it. 

 

3.2. Prototype Game 

At this prototype stage, it will display the design that will be built on this educational game about mathematics, 

such as the design on the Main Menu page layer, the method of the start screen page or start the game, the 

creation of the level screen page, procedure the Quiz screen page, setup the score screen page, design the score 

screen page. The player has resolved the ending screen or the game. 

 

a) Main game display 

On this main page is the display before entering the main menu page. 

 
Figure 4. Main game display 

 

b) Main course page display 

This page contains the main page for elementary school educational games or games, players or users who 

can choose according to their class. There are three class menus with different difficulty levels, including 

from grades 3, 4 and 5 of elementary school. 

 
Figure 5. Main course page display 
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c) Class 3 display menu 

On this menu page, this player who has chosen class 3 will display the math level for class 3. This game 

starts with level or level 1 up to level 5. 

 

 
Figure 6. Class 3 display menu 

 

d) Menu display in class 4 

The class 4 menu will display a screen with the class 4 submenu level. This game starts with level 1 and 

goes up to level 5. 

 

 
Figure 7. Menu display in class 4 

 

e) Menu display in class 5 

The class 5 menu will display a screen with the difficulty level of the class 5 submenu level. This game 

starts with level 1 and goes up to level 5. 

 

 
Figure 8. Menu display in class 5 

 

f) Game page level 1 

After the player has chosen the class, it will be immediately taken to the level. On the level 1 menu, the 

user will play with the level of difficulty level 1. 
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Figure 9. Screen display level 1 

 

g) Level 2 game page menu 

After the level 1 game is successful, it will continue to the next level, level 2. On the level 2 menu, the user 

will play with the level of difficulty level 2. 

 

 
Figure 10. Screen display level 2 

 

h) Game page menu at level 3 

After the level 2 game is successful, it will continue to the next level, level 3. On the level 3 menu, the user 

will play with level 3 difficulty. 

 

 
Figure 11. Screen display level 3 

 

i) Game page at level 4 

After the level 3 game is successful, it will continue to the next level, level 4. On the level 4 menu, the user 

will play with the level of difficulty level 4. 
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Figure 12. Screen display level 4 

 

j) Game page at level 5 

After the level 5 game is successful, it will continue to the next level, level 5. On the level 5 menu, the user 

will play with the difficulty level 5. 

 

 
Figure 13. Screen display level 5 

 

k) Game over display 

After all, levels have been completed, this menu will display the results passed in the previous story. The 

user or users who have completed it will display a score based on the user or users who were given it when 

playing the game. 

 
Figure 14. Screen display game over 

 
4. CONCLUSION  

From the results of the research that has been done, it can be concluded that the mobile game design 

has been successfully made following the appearance, material, and flow of the learning process in the 

textbooks used in grades 3, 4, and 5 by the teacher. The developed game design can be applied and tested for 

further research to support it as a basic math educational game for grades 3, 4, and 5. Math educational games 

are made with the Construct 2 game engine because Construct 2 can make games more intuitive and easy to 

read. After all, there are no such complex programming languages in it. 
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