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Abstract

Advances in science and technology have a significant impact on education.
This study aims to design and create an educational subtraction game for
children aged 4-6 years at Kemala Bhayangkari 93 Grogol Kindergarten.
Traditional teaching methods often fail to engage young students who are
active, easily bored, and playful, making subjects such as mathematics difficult
to teach. Interesting and supportive media are needed to optimize the learning
process. Educational games designed to teach certain concepts provide a more
engaging and effective learning experience. This study utilizes Construct 2, a
game engine for creating two-dimensional HTML5-based games, to develop
the educational game. The game aims to make subtraction learning fun and
interactive, helping children develop logical thinking and problem-solving
skills. The development process follows the SDLC (System Development Life
Cycle) method with the Waterfall model. Functionality and usability will be
tested using black box testing and the User Acceptance Testing (UAT) method.
Based on the results of the study, an effective subtraction educational game was
obtained to attract children's interest in learning and improve understanding in
terms of subtraction. The results of the application test showed an average value
of 92% which is included in the Very Good category.

Keywords: construct 2, black box testing, user acceptance testing (UAT).

1. INTRODUCTION

Advances in science and technology have a significant impact on various aspects of human
life. (Aini et al., 2019). Education, as an inseparable part of the process of advancing human
thinking, certainly plays a significant role in the development of science and technology. The
rapid advancement of technology has an impact on the learning process in elementary schools,
influencing both the learning materials and the methods of delivering these materials in the
teaching and learning activities.

So far, the teaching and learning process in schools still relies on traditional methods,
using learning media that are limited to textbooks, with teachers teaching through lectures or
simply giving assignments (Rahmadani et al., 2023). Learning in schools should not only focus
on delivering material according to the curriculum target, without considering the conditions

of the students, but also involve elements such as people, materials, facilities, equipment, and
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procedures that interact to achieve the learning objectives. The learning process plays a crucial
role in producing or creating quality education graduates. Therefore, the primary focus of
educational stakeholders should be to create high-quality learning experiences (Arief et al.,
2023).

TK Kemala Bhayangkari 93 Grogol currently lacks alternative media for the teaching
and learning process. At this level, children are generally at an age where they enjoy playing,
are easily bored, and are highly active. Subjects that are considered boring and intimidating,
such as mathematics, when taught using traditional methods, can make the material difficult
for children to absorb, which ultimately hinders their progress in subsequent learning activities
(Puspitasari & Wahyudi, 2022). This is also in line with the results of interviews with teachers
at TK Kemala Bhayangkari 93 Grogol, who expressed difficulty in teaching mathematics,
particularly in the topic of subtraction. To ensure that the subtraction material is well-received
by the students, media that can support optimal learning is needed. The use of media that is
engaging for children can serve as a starting point for them to recognize numbers and learn to
count. Media plays a very important role in the learning process, enabling more effective and
optimal educational activities (Astuti, 2021) one of them is through game media.

Games are one of the devices that can be used as a medium for playing and learning
(Rachman et al., 2019). Most research on games reveals that games provide students with a
more engaging and challenging way to learn, leading to more effective and improved learning
performance (Wang, 2019). On the other hand, it can be observed that children frequently play
video games. Statistics show that 91% of children aged 2-17 play video games, with the highest
increase occurring among toddlers (Anshori et al., 2022). Educational games are very
necessary to support children's learning through attractive designs for children (Rais et al.,
2023).

Current technological developments should be utilized appropriately because utilizing
technology can help and facilitate the learning process. One technology that continues to
develop and can provide fun learning is through games (Arta & Putri, 2020). Educational
games are very useful for sparking children's interest in learning the subject matter. By making
learning enjoyable, it is hoped that students will be able to more easily understand the material
being presented (Arif Purnomo & Endah Sudarmillah, 2020).

The educational game that the researcher will create uses the Construct 2 application.
This game engine provides tools specifically designed for creating 2D games based on HTML5

(Igbal & Junianto, 2022). Games built Construct 2 platform as a solution to overcome
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difficulties in mathematics learning, especially calculations, faced by students, by ensuring
the validity, practicality, and effectiveness of the development (Sabilla Isma Nur et al.,
2023). The game is designed to make children aware and motivated to learn, while also keeping
them entertained as they grasp the lessons. Research related to the role of learning media in the
educational process has contributed significantly to improving learning, especially in
addressing students' understanding of the subject matter (Saputra et al., 2020). Based on the
considerations outlined above, the researcher develops an educational math game on
subtraction to assist parents and teachers in teaching this material to young children. The goal
of this research is to build an educational math game on subtraction that provides both
education and entertainment, and is easily accessible, thus increasing children's interest in
learning mathematics, especially subtraction. It is hoped that this educational game will

motivate children's learning and improve their learning outcomes.

2. METHOD

The method used to design and create this educational game is the Software Development Live
Cycle (SDLC) method. In developing this application, the model used is the Waterfall model.
This chosen model is because it has flexibility in its stages (Gunawan et al., 2022). The stages
in the waterfall model must be followed properly, as each stage plays an important role and
influences the next stage (Alfaris, 2021). The waterfall method consists of five development
stages: requirement analysis, design, coding, testing, and maintenance. The stages of the

waterfall development are shown in figure 1.

Figure 1. System Development Life Cycle (SDLC) Waterfall

2.1 Requirement Analysis

The initial stage of system development using the SDLC Waterfall model in this case is the

complete analysis of device requirements to determine the functional and non-functional



requirements of the educational math game on subtraction that will be designed. Data

collection is conducted through interviews and literature studies.

2.1.1 Data Collection

To obtain the data and information needed in this study, several methods were used, as follows:
a. Interview

The author conducts a question and answer process to the research object resource person
regarding what is needed. In this case, the question and answer process is carried out directly
to the principal of Kemala Bhayangkari 93 Grogol Kindergarten, namely Mrs. Tri Yunianti
Rahayu.

b. Literature

Literature study is looking for information related to reports on problems carried out by
researchers. The information obtained comes from books, journals,the internet and other

sources.
2.1.2 Functional Analysis

The functional requirements consist of the storyline, users, genre, and interaction.
c. Storyline

Storyline refers to the narrative or plot that will be created or applied during the gameplay to
ensure that the game remains engaging and does not become boring (Purliano & Sudarmilah,
2020). The storyline applied in this game involves a seal that is injured at the bottom of the
ocean and needs help. Players are invited to assist in caring for the animal at an animal
conservation center. The seal will be fed by the players until it regains its health and strength,
making it ready to be released back into the ocean. During the feeding process, this educational
game will teach mathematics, specifically subtraction, with numbers ranging from 1 to 10.
Once the player successfully completes the rescue mission, the seal will be ready to be released

back into its natural ocean.
d. Users

User is anyone who plays the game. The user in this game is a child at kindergarten level.



e. Genre

The genre used in this game is the educational genre. Educational genre games contain

elements of learning or provide a little or a lot of knowledge for their users.
f. Interaction

The interactions that take place with the user include having moving images, playing or turning

off background music, answering questions, and getting direct corrections.
2.1.3 Non-Functional Requirement

The non-functional requirements for this educational game consist of hardware and software.
The hardware requirements for developers are a computer or laptop with a minimum
specification of Intel core i3 4GB RAM 64GB memory and a mouse. As for the software
requirements, they include the Windows Operating System, Construct 2 Application, Google
Chrome, and Canva. For user hardware requirements, they include a computer or laptop and

mouse, while the software requirements are the Windows Operating System.
2.2 Design

The design phase is the process conducted before the system development. This phase involves
determining the learning methods or strategies that will be used, followed by deciding the
learning model to be applied in the game. The final result of this design phase is a plan or
design that addresses the issues identified in the previous analysis phase (Priyatna & Wiguna,

2020). The design process will focus on the use case diagram, activity diagram, and storyboard.
2.2.1 Use Case Diagram

Use case diagrams are one of the various types of Unified Modeling Language (UML). Use
Case Diagram is a technique for recording the functionality of a system. Use Case describes
typical interactions between system users and the system itself, by providing a narrative about
how the system is used (Baskoro & Ariadi, 2023). The use case diagram in the application
system of the Educational Game of Substraction Using Construct 2 in Kemala Bhayangkari

93 Grogol Kindergarten will be described more or less as follows:



Substractional Education Game

Total Score

Figure 2. Use Case Diagram Player

2.2.2 Activity Diagram

An activity diagram is a visual representation of the activities within a system. The activity
diagram depicts the activities performed by the system, not the actisons taken by the actors,
thereby illustrating the tasks that the system can perform. The activity diagram also includes
notation to represent activities that occur concurrently (Rambe et al., 2020). The activity
diagram for this subtraction game consists of several steps: the user presses the play button,
follows the game flow, answers the questions provided by the system, and finally, the user can
exit the game. A detailed activity diagram can be seen in figure 3.
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The purpose of creating a storyboard is to identify the requirements that will be used in the
game, to design an attractive interface, and to develop a game that is easy for users to play
(Sudarmilah & Mulyana, 2022). The storyboard is designed with a simple grid to make it easier
and to include plenty of white space, allowing the child to focus on the main objective, which
is recognizing letters. The coloring uses secondary colors with high contrast for visuals, while
the text is designed with clear colors that balance well with the background color (Nurhamidah
Nasution, 2020). Overall, this educational game consists of 14 scenes: Scene 1 is the main
page, Scene 2 contains the game’s introduction story, Scenes 3 and 4-13 are the game pages,
Scene 4 is the game pause page, and Scene 14 is the story ending screen. The storyboard
prepared as a reference for the game implementation can be seen in Table 1.




Table 1. Game Storyboard

No. Picture Information
1. In the initial scene, there are two menu options.
In the center of the layer is a button to play the
game, and in the top left corner of the screen is a
button to exit the game.
2. In this scene, there is a game story that

introduces the player to the mission they will
undertake, which is to treat the injured seal by
feeding it until it recovers and becomes healthy

again.

121221938}

In this scene, the game begins. The user will be
presented with 10 fish arranged vertically on the
left side of the screen, the question in the center
top of the screen, and the seal in the bottom right
corner. There will also be options for a pause
button and music on/off controls on the right

side of the screen.

In this scene, there are instructions on the top
left corner of the screen to give instructions.
Scene number 1 is for the instruction to pull the
fish, scene number 2 is the instruction to click
on the seal when the number of fish matches the
question, and scene number 3 is the notification

that there are too many fish.

If the pause button is clicked, the user can
choose to continue the game, restart the game on

that page, or exit the game.
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In this scene, the user will answer a question by
dragging and dropping fish from the left to the
right, moving the number of fish according to
the question. For example, if the question is “ 3
— 1 = ? ” the user needs to move 3 fish to the

center of the screen.

7. In this scene, the fish that have been previously
%z 7 3-1=2 dragged and dropped will swim freely. The user
- [ o will then click on the Seal so it can eat the
s
,5, ) number of fish specified in the question. For
ol : example, if the question is “ 3 — 1 = ? ” the Seal
will eat 1 fish and then leave.
8. . In this scene, if the user drags fewer or greater
e 5-1=2 . . . .
ot @ . fish than required by the question and clicks on
9 TJumlah kan wang :h""‘ . ]
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o =S|, .
ikan ang kamu masukkan masih salah.”
9. In this scene, the screen reveals a previously
r;@ 7 3= hidden button, the “Jawab” button, which
e ' displays number buttons from 1 to 10. These
& buttons are used to answer the question and
— — AN . . .
> 0OP2BDEDB D B an verify whether the user's answer is correct or
incorrect.
10. | b= a1 In this scene, the screen displays a check mark
v w? 3122
i \® notification indicating a correct answer, then
re A
% proceeds to the next level. The check mark
_}/ff I notification when correct is only present in the
“upappenb b B an

Exercise 1-5 layout section.
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In this scene, the screen displays a cross
notification indicating an incorrect answer and
the user must click the correct answer before
proceeding to the next level. The cross
notification when incorrect is only present in the

Exercise 1-5 layout section.

In this scene, the notification of the correct
answer will get a notification "wrong!" and get
a score of 0. The system will save all the scores
that become the total score as the game

progresses.

skor: 10
@& Total sKOr: 30

In this scene, the notification of the correct
answer will get a notification "correct!" and get
ascore of 10. The system will save all the scores
that become the total score as the game

progresses.

In this scene, the player gets the total score and
the ending story of the game is presented as a
sign that the player has successfully completed
the mission. The injured seal has now healed
and is ready to be released back into its natural
habitat.

2.3 Coding

The application used at this stage is Construct 2 where the design that has been created is

converted into a block of code to implement the program logic that has been designed.

2.4 Testing

Testing is the process of evaluating integrated applications to identify errors and any potential

issues that could lead to failures (Djo & Suhendi, 2021). The testing methods used in this

research are black-box testing and the User Acceptance Testing (UAT) method.
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2.5 Implementation

Implementation is the last stage of SDLC, with the hope that the results can be accepted by
users and run according to the initial objectives. This stage implements the system as a whole
after the testing stage before being given to users. (Octaviano et al., 2021).

3. RESULT AND DISCUSSION

This study resulted in the application of mathematical subtraction learning media for
kindergarten students at TK Kemala Bhayangkari 93 Grogol, especially for children aged 4-6
years. This game application was developed using Construct 2 and implemented via

laptop/computer. The following is a discussion of the research that has been conducted.
3.1 User Interface Game

There are several displays on this application, namely the main menu, story board at the
beginning and end of the game, display during practice mode and core game in the form of
quizzes with pause and mute options, display during pause option, display when answering

questions, information on correct or incorrect answers, and finally the option to exit the game.

3.1.1 Main Menu

When the application is first played, a main menu will appear consisting of two options,
namely the exit menu and the game play menu. The main menu display can be seen in Figure
4,

. ——

Game Pengurangan

“Mari Selamatkan Anjing Laut”

Figure 4. Main Menu Interface
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3.1.2 Story Board Introduction
At the start of the game, the storyboard will display the initial story of how the students

discover a stranded Seal in the ocean and bring it to a coastal animal conservation center. The

initial game storyboard can be seen in Figure 5.

Figure 5. Story Board Introduction Flow

3.1.3 Instruction Notification

When entering the practice and quiz layout, an instructional message will be displayed in the
top left corner of the screen to help users understand what they need to do. Scene number 1 is
for the instruction to pull the fish, scene number 2 is the instruction to click on the seal when
the number of fish matches the question, and scene number 3 is the notification that there are

too many fish. The display of the Instructions Notification can be seen in Figure 6.

Tank ikan ke kanan

2 Klik anjing lautnya

3 “Jerlalu banyak ikan

Figure 6. Instruction Notification
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3.1.4 Exercises

On the learning menu display, there are 5 practice questions in the middle of the top of the
screen, 10 small fish lined up vertically on the left side of the screen that can be dragged and
dropped into the middle of the sea, and the Seal can be clicked with the mouse to eat the fish.
The option to pause the game and also turn off the background music is on the right side of the

screen. The display of practice questions can be seen in Figure 7.

Figure 7. Exercises Interface

3.1.5 Exercises Correction Notification

After answering the question, the system will automatically provide a notification whether the
answer is correct or incorrect. If correct, a green “Jawab” mark object will appear, and if

incorrect, a red cross mark object will appear. The correction display can be seen in Figure 8.

BEOEEM
T @
=

(6) (1) (2)3) () (5)6) () (8) (9)

Figure 8. Exercises Correction Notification
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3.1.6 Core Game

In the core game, 10 random questions are presented and the display is still the same as during
practice so that students can better master the material and concept of subtraction. There are
10 small fish lined up vertically on the left side of the screen that can be dragged and dropped
into the middle of the sea, and a Seal that can later be clicked with the mouse to eat the fish.
The option to pause the game and also turn off the background music on the right side of the

screen. The display of the core game can be seen in Figure 9.

AR 2 v 1o Quiz 1

Figure 9. Core Game Interface

3.1.7 Fish Display after Drag and Drop

When played, the Fish is pulled to the center of the screen and moves like a swing in a minimal
speed duration. The display of the fish moving after being dragged and dropped to the center

of the screen can be seen in Figure 10.

Figure 10. The Display of the Fish Moving After Being Dragged
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3.1.8 Fish Display After Being Eaten by Seal

After the Fish has been dragged and dropped according to the number of questions in the
question, then the Seal will be clicked using the mouse and is ready to eat the number of fish
that shows the concept of reduction is the loss of the fish object. The display when the Seal

eats the fish can be seen in Figure 11.

Figure 11. The Display When the Seal Eats the Fish
3.1.9 Wrong Fish Count Notification

If the number of fish put into the sea is less or more than the specified question, a notification

will appear "Jumlah ikan yang kamu masukkan masih salah", so that students know that the

_-a? 3-1=
e

~ Jumlah ikan yang kamu

masukkan masih salah .

Figure 12. Wrong Fish Count Notification
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3.1.10 Pause Game

There are three buttons on the pause game option. The first button functions to continue the
game, then the second button functions to repeat the same level from the beginning and finally
the third button can immediately exit the game. The display of the pause game option settings

menu can be seen in Figure 13.

‘Lanjutkan

iangi

Figure 13. Pause Game Option

3.1.11 Answering Questions

There is a "Jawab" button to display the number buttons 1 to 10 which are intended to answer
questions, the buttons are arranged horizontally at the bottom of the screen, then the students
can click one of the number button as their answer choice. The menu display for answering
questions can be seen in Figure 14.

Figure 14. Answering Question Interface

16



3.1.12 Quiz Score

When the user answers incorrectly, they will get a score of 0, if the user answers correctly,
they will get a score of 10 with the total score increasing as they play the 10 quiz questions.
The quiz score can be seen in the Figure 15.

JAWABAN KANU-

[ e K]

./ skor: o
W Totat skor: 10

Figure 15. Quiz Score
3.1.13 Story Board Ending and Total Score

After all the questions are answered, the total score and the final story board will appear as a
sign of the end of the game and as a sign that the student has successfully answered all the
questions correctly and simply clicks any area to return to the game's home menu. The final

Story Board display can be seen in the Figure 16.

SKOR KAMU :

HORE! Anjing Laut yang tadi terluka kini sudah sehat dan
siap kembali ke lautan tempat asalnya, Semua berkat
kerja keras dan kebaikanmu, terima kasih ya!

USSR N P YU U U ——
Figure 16. Story Board Ending and Total Score
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3.2 Research Test Results
3.2.1 Black Box Test

Black Box testing is a test that uses a testing approach to determine whether all software
functions have run properly according to the defined functional requirements (Fahrezi et al.,
2022). Black box testing is chosen for validation with a focus solely on the output generated
in response to the selected input and execution conditions (Hasna Azizah & Fatah Yasin
Irsyadi, 2020). Testing is conducted by thoroughly observing the "Game Pengurangan: Mari
Selamatkan Anjing Laut™ Subtraction Game across all menus in the application. The results of
the "Game Pengurangan: Mari Selamatkan Anjing Laut” Subtraction Game application testing

can be seen in Table 2.

Table 2. Black Box Testing Result

No Item Input Output Result
Main Menu | Click “Play” Button Display Introduction .
Valid
1 Story
Click “Quit” Button Exit the Game Valid
9 Introduction | Click 1 Times in Any Area on | Go to Next Story and valid
Story Story Display Go to Game Layout
Fish If less than | Displays “Tarik Ikan
Dropped | required question. | ke kanan” in the top | Valid
left corner screen.
If equal with | Displays “Klik anjing
required question. | lautnya” in the top left | Valid
corner screen.
If greater than | Displays “Terlalu
required question. | banyak ikan” in the top | Valid
left corner screen.
If the Number of | Displays “Jumlah ikan
Dragged Fish is | yang kamu masukkan
Less or Greater | masih salah” Floating valid
Than Required by | Notification
the Question and
clicking the Seal
Click on the “Seal” Object Seal Object Move to
Eat Some Fish
According to The | Valid
Question Then
Disappear
Displaying Jawab valid
Button
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Click “Jawab” Button Displaying 1-10
Number Buttons for | Valid
Answer the Questions
Answer the Question Correctly | Displaying “ v 7
Playing in Exercise Notification and the valid
Game Right Answer in the
Question Box
Go to Next Level Valid
Answering  the  Question | Displaying “ X 7 valid
Incorrectly in Exercise Notification alt
Displaying the Chosen
Answer in the | Valid
Question Box
Answer the Question | Displaying “ X ” with
Incorrectly in Quiz the chosen number and
get 0 score for each | Valid
level and total score
Notification.
Go to Next Level Valid
Answer the Question Correctly | Displaying “ v ” with
in Quiz the chosen number and
get 10 score for each | Valid
level and total score
Notification.
Go to Next Level Valid
Click “Pause” Button The Game Stopped
and Displaying Pause | Valid
Menu
Click “Lanjutkan” Button The Game Resumes Valid
Pause Menu Click “Ulangi” Button The Game Restarts at valid
the Current Level
Click “Keluar” Button The Game Closed Valid
Click on the “Music” Green | Music Turned Off valid
Music Colored Button
Setting Click on the “Music” Grey | Music Turned On .
Valid
Colored Button
Finishing All Level Displaying Story
Ending and Total | Valid
Finishing Score from Quiz
The Game Click 1 Times in Any Area on | Return to Main Menu
Story Ending Display Page Valid
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3.2.2 User Acceptance Testing (UAT)

User Acceptance Testing (UAT) is the process of verifying that the solution created in the

system is suitable for users (Andrai, Bagus Rubyanto Esha Sani, 2023). The trial was

conducted at TK Kemala Bhayangkari 93 Grogol by demonstrating the educational game

Subtraction Game. The assessment system used was a questionnaire, while the calculation used

the UAT formula. The questionnaire consisted of 10 questions followed by 5 answer choices,

ranging from strongly agree to strongly disagree. The system was demonstrated and tested on

20 respondents who were accompanied by 3 accompanying teachers. The accompanying

teachers filled out the questionnaire based on the results of observations made while

accompanying children while playing the game. Table 3 shows the weights and answer options

for the user acceptance test for each questionnaire assessed in 5 categories.

Table 3. Weighting and Answer Options for the UAT Questionnaire

Code Answer Score
A Very: Easy/Good/Appropriate/Clear/Agree 5
B Easy/Good/Appropriate/Clear/Agree 4
C Neutral 3
D Quite: Difficult/Good/Appropriate/Clear/Agree 2
E Very: Difficult/Bad/Not Appropriate/Not Clear/Disagree 1

There are three question indicators used in this UAT test, namely Design, Ease, and

Efficiency indicators. For the system acceptance aspect in this test, it will be assessed from the

three assessment indicators based on the average percentage results obtained. Table 4 shows

the details of the UAT test questionnaire questions.

Table 4. Details of UAT Testing Questionnaire Questions

No Question
Is the appearance of this Educational Game Application as a learning
Ql medium attractive?
Q2 Are the menus in this application easy to understand?
Q3 Is the use of text color and background appropriate?
04 Is the delivery of material through this educational game easy to

comprehend?
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Q5 Can this educational game be used as a learning aid?
Q6 Can the use of this learning medium reduce students' learning burden?
Q7 Does this educational game help students and teachers access learning
materials more easily?
3 Does understanding the material become faster through learning with this
Q application?
Does the learning evaluation process become faster by using this learning
Q9 application?
Is the delivery of materials or teaching content faster by using this
Q10 learning application?

Table 5 shows the results of the questionnaire from the educational game application for

learning media distributed to 20 respondents consisting of 3 teachers and 17 students.

Table 5. Table 5. Results of the Questionnaire

Indicator Code Answer
A B C D E
Q1 17 3 0 0 0
Design Q2 18 2 0 0 0
Q3 17 3 0 0 0
Q4 16 4 0 0 0
Convenience Q5 14 6 0 0 0
Q6 17 3 0 0 0
Q7 17 3 0 0 0
Q8 12 4 0 4 0
Efficiency Q9 12 4 0 4 0
Q10 13 3 0 4 0
Total 153 35 0 12 0

The data obtained is processed by multiplying each answer point with the weight that

has been determined according to the answer value weight table (Hamria Hamka, 2022). In

determining the percentage of the score, the formula can be used:

determined.

The ideal score for all items = highest weight (5) x number of respondents
The percentage score = ((total score / number of respondents) / 5) x 100 %

Table 6 shows the results of multiplying each answer by the weight that has been
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Table 6. Results of Multiplying Each Answer

Answer .
indicaor | Code [~ coome | Premtnge | Ench it
Ql 85 12 0 0 0 97 97%
Design Q2 90 4 0 0 0 94 94% 96%
Q3 85 12 0 0 0 97 97%
Convenience Q4 80 16 0 0 0 96 96%
Qs 70 24 0 0 0 94 94%
96%
Q6 85 12 0 0 0 97 97%
Q7 85 12 0 0 0 97 97%
Efficiency Qs 60 16 0 8 0 84 84%
Q9 60 16 0 8 0 84 84% 84,33%
Qlo | 65 12 0 8 0 85 85%
Total 765 136 0 24 0
Total Score 925

Based on the data in table 6, each indicator can be seen in graphical form in Figure 17:

Respondents' Graph Against Assessment Indicators

100 96 96
%0 84,33
80
70
Design Convenience  Efficiency

Figure 17. Result in Graphical Form

To get the percentage of each answer weight, the equation is used:
Percentage = highest value / total score x 100%

Based on this equation, the percentage of each answer weight obtained can be

determined, namely:

Percentage of answers A: 765/925*100% = 82,70%

22




Percentage of answers B: 136/925*100% = 14,7%
Percentage of answers C: 0/925*100% = 0%
Percentage of answers D: 24/925*100% = 2,59%
Percentage of answers E: 0/925*100% = 0%

Figure 18 shows the percentage results of the weight of respondents' answers seen in

graphic form.

Percentage of Respondent's Answer

90 82,70
60
40
20 14,7
0 2,59 0
A B c D E

Figure 18. Percentage of Respondent Answer

The range of values used are:

Value % >= 90% then the value A is included in the Very Good category
80 <= % <= 89.99 then the value B is included in the Good category

70 <= % <= 79.99 then the value C is included in the Fairly Good category
60 <= % <= 69.99 then the value D is included in the Less category

50 <= % <=59.99 then the value E is included in the Very Less category.

Based on the weighting results of each respondent's answer obtained, it can be seen that
the respondents’ responses to the questionnaire distributed were considered good with a
percentage of 82,70%, while the results of the UAT test on the design indicator were 96%, ease
of use was 96% and the efficiency of the Educational Media Learning Game received a
presentation of 84,33% so that the aspect of acceptance of the Educational Media Learning

Game system for users was presented at 92% with a Very Good scale.
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4 CLOSING

Based on the research and development of the implemented system, an educational game of
subtraction learning was obtained to help kindergarten students at Kemala Bhayangkari 93
Grogol Kindergarten in the learning process at school using Laptop/Computer media. Based
on the results of observations in the field, kindergarten students who have been guided can
adapt to technology such as mouse hardware so that they can operate this game more freely.
In addition to facilitating the teaching and learning process, this game is also effective in
increasing children's interest in learning and understanding of subtraction material in
mathematics. Testing of educational games got very good results. Based on the first test using
the black box method, it showed that the game ran as expected. The second test using the UAT

method got an average score of 92% which is included in the Very Good category.
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