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ARTICLE INFO ABSTRACT

This study presents the design, development, and evaluation of BersihDiri, a mobile
game-based learning application created to promote awareness and practice of
personal hygiene. Guided by the Digital Educational Game Life Cycle (DEG)
methodology, the project addressed four main objectives: identifying system
requirements, designing, developing, and evaluating the application. The application
integrates storytelling and interactive gameplay to teach daily hygiene routines such as
body washing, handwashing, and toothbrushing. Gamification elements, including
progress bars and task-based activities, were embedded to enhance motivation and
engagement. User testing with eight participants confirmed that the system functioned
as intended, with all tasks completed successfully and without technical errors. The
evaluation results highlight the potential of the application as an effective learning tool
that blends education and entertainment to reinforce healthy practices. Beyond
individual benefits, the application contributes to community well-being by supporting
Keywords: parents and educators in instilling hygiene habits among children, particularly within
indigenous and local communities. Future enhancements may include expanding
hygiene practices, integrating additional gamification features, and incorporating
multilingual options to broaden accessibility and impact.

Mobile Game-Based Learning, Mobile
Learning and Technology

1. Introduction

Mobile Games have been used in different locations and purposes, such as at museum visits for
learning [1]. Mobile game-based learning contributes to the engagement and motivation of children
[2]. Furthermore, lessons learned on engaging teenage visitors in museums with story-based and
game-based strategies [3]. Mobile games may also enhance user experience in museums [4] as game-
based assessment tools can enhance learning motivation and concentration [5].

Teaching cultural heritage is possible through a narrative-based game [6]. This is because the
choice of game type influences the success of digital educational games (DEGs), where success is
defined as significant domain-specific knowledge gain (learning outcome) with positive player
experience [7]. In addition, the unique aspects of different places seem to require games of different
characteristics, such as designing games for different places of cultural heritage [8]. Service providers
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need to improve users' experience to facilitate their adoption and usage of mobile games [9]. An
enjoyable gaming experience largely depends on content quality [10]. Thus, suitable approaches for
the game design within the context of the school may be prescribed [11].

Location-based mobile game seeks to inspire players to be more active, socialize physically and
virtually, and spend more time outside [12]. The aspects of fun and rich experiences, usually required
within the entertainment context, are easily overlooked in technologically driven system design [13].
Information and communication technologies have great potential to promote a greater awareness
and appreciation of cultural heritage [14]. Digital games can help people, especially young people,
get the most from cultural heritage [15]. In addition, augmented reality design based on adventure
games can be treated as a solution to promote cultural heritage sites such as historic buildings [16].
Furthermore, games in everyday life make our lives more playful [17] as gamification supports
learning outcomes [18] and creates benefits [19]. For example, the gamification of heritage supports
the collaborative learning of young museum visitors [20]. There is a need for mobile applications to
be developed for indigenous people and other local communities.

2. Methodology

The methodology involved using the adapted Digital Educational Game Life Cycle (DEG) [21] to
suit the objectives of this study. The following are the objectives of this study.

i. To identify the system requirements of the BersihDiri mobile game-based learning application
about maintaining personal hygiene.

ii. To design the BersihDiri mobile game-based learning application about maintaining personal
hygiene.

iii. To develop the BersihDiri mobile game-based learning application about maintaining personal
hygiene.

iv. To evaluate the BersihDiri mobile game-based learning application about maintaining personal
hygiene.

This study adopted the methodology Digital Educational Game Life Cycle (DEG), which consists of
adapting three processes: (i) design, (ii) game-based learning and feedback, (iii) game
implementation and publishing phase.

3. Results and Discussion
3.1 Objective 1: To identify the system requirements of the BersihDiri mobile game-based learning

application about maintaining personal hygiene.

The functional and non-functional requirements are shown in Table 1 and Table 2, respectively.

Table 1
Application functional requirements
Functional Description
Requirements
Storytelling Players can experience the personal hygiene daily routine of Amran, who is a
character in the game.
Game washing body The user needs to wash the body of Amran to continue the flow of the game. The

game contains a progress bar to let the user know that the game is finished. While
they play the game, they could also learn that washing our bodies is an example of
a method of maintaining personal hygiene.
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Game washing hands Users continue to play the game where the user needs to wash Amran’s hands after
eating. The game contains a progress bar to let the user know that the game is
finished.

Game brushing teeth Users proceed to play games while brushing Amran’s teeth before going to sleep.

The game contains a progress bar to let the user know that the game is finished.

Table 2
Application non-functional requirements
Non-Functional Description

Requirements
Platform compatibility =~ The Bersih diri mobile application needs to be able to run on Android-based mobile

devices.
Performance and For the intended output, the mobile game-based application's reaction time
responsiveness correlates with the user's input behavior.
Usability Clicking on the buttons allows the user to interact with them without difficulty.
Consistency Each page's user interface design needs to be consistent. This application's
interface should be user-friendly, simple to comprehend, and straightforward to
use.
Reliability This program may be used whenever and wherever.

3.2 Objective 2: To design the BersihDiri mobile game-based learning application about maintaining
personal hygiene.

There is an interplay between the elements of features supplied in each system that has grown.
The use case diagram was used for the BersihDiri mobile application to show how the user interacted
with the program's features. Because this was a single-app user, the only player participating in this
project was the user. As a result, the entire use case diagram is shown in Figure 1.

BersihDiri System

home page =<< Include >> = — 3

begin story

click play button L —<< Include >> = = 3

telling game

/\ 1

1
public user << Include >>

Play drag and

drop game

Fig. 1. Use case diagram.
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The flowchart serves as a guide to the process flow of a system or software. It gives consumers a
clear idea of how to operate the system appropriately. Figure 2 is a flowchart for this BersihDiri
mobile application. First, once the user launches the application, the main page will display the info
button and play button. The info button will show the information and synopsis about the game.
Once the user finishes reading the info page, they can start playing the game by clicking the play
button. The game provides gamification elements such as a storyline and a progress bar.

3.3 Objective 3: To develop the BersihDiri mobile game-based learning application about maintaining
personal hygiene.

The development is a critical step for the BersihDiri mobile application since it ensures that all
the needs established in the first goal are met, as well as that design specifications are effectively
fulfilled and provided to the user. The project must still be checked to ensure that it runs smoothly
without errors or glitches and displays the right results. Construct 2 and Android Studio were used to
develop the BersihDiri Mobile Application. Figure 3 shows the prototype of the BersihDiri Mobile
Application.
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Fig. 3. BersihDiri Mobile Application
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3.4 Objective 4: To evaluate the BersihDiri mobile game-based learning application about maintaining
personal hygiene.

The application was evaluated with eight users for game-based learning and feedback. Table 3
shows the task activity for the testing procedure.

Table 3

User testing
Activity User 1 User 2 User 3 User 4 User 5 User 6 User 7 User 8
Launch the
BersihDiri
mobile functional Functional functional functional functional functional functional functional
application.
Click the info
button. functional functional functional functional functional functional functional functional
Launch audio for
the game.

functional functional functional functional functional functional functional functional

Launch the info
page. functional functional functional functional functional functional functional functional

Click the play

button. functional functional functional functional functional functional functional functional
Launch the KKM

page. functional functional functional functional functional functional functional functional
Click the next

button. functional functional functional functional functional functional functional functional

Launch the

introduction functional functional functional functional functional functional functional functional
character page.

Launch the

tutorial page. functional functional functional functional functional functional functional functional

Launch the

game functional functional functional functional functional functional functional functional
descriptions 1,2

and 3.

Launch the

game stages 1,2 functional functional functional functional functional functional functional functional
and 3.

Launch the

appreciation functional functional functional functional functional functional functional functional
page.

Click the home

button. functional functional functional functional functional functional functional functional

According to the findings of user testing, the application performs as intended. All the testers can
complete the task successfully.

4. Conclusions

This study has demonstrated the design, development, and evaluation of the BersihDiri
mobile game-based learning application, aimed at fostering awareness and practice of personal
hygiene. By integrating storytelling and gamification elements such as progress tracking and
interactive tasks, the application provides an engaging platform that enables users, particularly
children, to learn hygiene routines enjoyably. The user testing results confirmed the application’s
functionality and effectiveness, highlighting its potential as a supplementary tool for health
education. Beyond its immediate contribution to individual learning, the BersihDiri application offers
broader social value by supporting parents and educators in promoting hygiene awareness within
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indigenous and local communities. The findings underscore the capacity of mobile game-based
learning to combine entertainment with educational objectives, thereby strengthening both
knowledge acquisition and behavioral reinforcement. Future research should explore expanding the
application with additional hygiene practices, multilingual features, and enhanced gamification
strategies to increase user engagement and inclusivity. With these advancements, the BersihDiri
application can evolve into a scalable and impactful resource for digital health education and cultural
outreach.
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