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Abstract—There are projected to be over 200,000 Muslim tourists will
visit Japan due to expected Tokyo Olympics 2020. But the previous study
showed that the level of understanding about Muslim needs such as Halal terms
still low among Japanese people. There is a technique and approach such as gam-
ification that need by the Japanese people to fulfill this requirement. Gamification
which integrating game thinking and games element has been proven to help in
learning new knowledge. That is why the objective of this study discusses how
to develop an application of MJHG in a smartphone-based on the android system.
The MJHG was design based on a well-known visual novel concept that combin-
ing with multimedia elements included audio, animation, graphics, and image to
make it more attractive and alive. All of these elements blending with the gami-
fication elements such as quiz, rewards, badges, and feedback to make it as gam-
ified applications. Based on all of these capabilities of MJHG, it, therefore, can
help the potential user’s not only Japanese people but also non-muslim to in-
crease their level of understanding and awareness toward Halal terms.

Keywords—Gamification; Japanese; Halal; awareness; Mobile Application.

1 Introduction

As the report to Kim and Mercurio [1], currently, they are about 100,000 Muslims
living in Japan. This number is gradually increasing from time to time. It is proven that
when they visit the largest mosque in Tokyo (Tokyo Camii), they are about 500 Muslim
people perform Friday prayer. There are about sixty-one mosques separate all over Ja-
pan. If this were counted, it is shown that the Muslim population in Japan is growing
since it was introduced in the 1900s [2]. Interview by Kim and Mercurio [1] found that
they are lack of knowledge about Muslim traditions such as Halal terms among Japa-
nese people. Most of them are quiet when asking about religion, which needs more
education about diverse practices such as Muslims at the municipal and national levels.
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The preparation for Tokyo Olympics 2020 provoked a warm welcome to Muslim tour-
ists which responsibility of local Muslims to educated non-Muslim Japanese about
Muslim faith such as Halal terms including Halal food, beverage, and meats. Based on
Islamic rules Halal foods means permissible foods that Muslims are obligated to con-
sume them [2]. In Japan, currently "Muslim friendly restaurant™ is common. This means
that this restaurant serves the food which does not contain pork and alcohol including
alcohol beverage [3]. This kind of restaurant is very popular among Muslim tourists.
Based on clear evidence, Adidaya [3] suggest that Halal is really based on personal
choice and the definition of Halal in every country is still unclear including Japan.
While regarding the halal meats, it's mean that the meats that produce from the animal
which been slaughtered according to Islamic rites [4]. In Japan, the Halal slaughtering
process and regulations are still unclear. These issues were impeding Halal from spread-
ing more widely in Japanese society [3]. There is a technique and approach such as
gamification that need by the Japanese people to solve all of these issues. As mentioned
by Majuri et al. [5], gamification has become the most notable technological develop-
ment which can enhance human engagement. According to Kapp [6] gamification is
“using game-based mechanics, aesthetics and game thinking to engage people, motivate
action, promote learning, and solve problems.” In these applications, the gamification
elements such as users, levels, feedback, score, and badges will be utilized. To imple-
ments this technique, tools such as mobile application which embedding gamification
elements could be introduced. Recently, mobile devices are produced with the integra-
tion of various techniques with portability and mobility which encouraged users to
make use of mobile devices not only to contact people but has become users' helpers,
navigators, tourist guides, and others such as games [7]. The past decade has been an
immense growth in the level of demands and interest in mobile computing. Users are
purchasing fewer desktop computers, but have been buying new mobile technology at
a tremendous rate [8]. There are two available platforms for launching this application
into mobile devices, which are Android and 10S. For these applications, the Android
platform was used. The focus of this study is to discuss how to develop an application
of MJHG in a smartphone-based on the Android platform. This application was used to
help not only Japanese people but also non-muslim to increase their level of under-
standing and awareness toward Halal terms. The application was called as Mobile Jap-
anese Halal Gamification (MJHG).

2 Literature Review

2.1 Halal terms

Halal is an Arabic word, which simply means permitted or lawful. So when talking
about Halal food, it means any food that is allowed to be eaten according to Islamic
Law that is stated in Holy Qur'an [9]. Haram food is the opposite of the word "Halal
food" where any food that contains pork or alcohol. As stated by [10], many things are
Halal or Haram, but some things are not clear and questionable. This kind of item is
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often referred to as Mashbooh, which means doubtful or questionable. He listed that all
foods are considered Halal except the following, which are Haram:

Swine/pork and its by-products

Animals improperly slaughtered or dead before slaughtering

Animals killed in the name of anyone other than ALLAH (God)

Alcohol and intoxicants

Carnivorous animals, birds of prey and land animals without external ears
Blood and blood by-products

Foods contaminated with any of the above products

All of this statement support by Majid [11] that mentioned as Muslims occupy a
quarter of the world's population, the concept of Halal and Haram are general terminol-
ogies that can be applied to every aspect of life and the market for certified halal food
and products is rising strongly where it's received worldwide recognition.

2.2  Gamification

Gamification is an integration of game elements and game thinking in activities that
are not games [12]. Games have some distinctive features, which play a key role in
gamification which are users, challenges/tasks that users perform and progress towards
defined objectives, points that are accumulated as a result of executing tasks, levels
which users pass depending on the points, badges which serve as rewards for complet-
ing actions, ranking of users according to their achievements. Other than that, Deterding
et al.'s [13] refer to gamification as a contextualizing game design outside its original
domain. While Zichermann and Cunningham [14] define gamification as establishing
the brand, engage users and influence their behavior by using game mechanics. As De-
terding et al. [13] suggest that “gamification involves applying elements of gainfulness,
gameful interaction, and gameful design with a specific intention in mind”. Seaborn
and Fels [15] further explain “gainfulness refers to the lived experience, gameful inter-
action refers to the objects, tools and contexts and gameful design refers to the practice
of crafting a gameful experience”. Gamification is more about motivating people to
take actions perhaps in a structured way and follow specific rules to achieve variable
outcomes [13]. Nevertheless, gamification differs with games at the purpose of play.
Gamification focuses on changing players' behavior, engagement with their environ-
ment and co-players who may also be fellow customers or service providers towards
achieving meaningful interaction and engagement and potentially achieve rewards.
Many researchers has been applied gamification in their applications for engaging and
attracting users for their product such as Mobile Eatery Recommendation [16], improv-
ing Jawi skills [17], and Gastronomic Questionnaires [18].

2.3 Mobile technology

The use of mobile devices, and particularly those with location-based services, has
become pervasive. The wide distribution of mobile users with GPS, accelerometers,
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cameras, and real-time human conversations has made it possible to provide situational
awareness of the real world in areas such as traffic congestion, urban networks, and Wi-
Fi conditions, as well as other geographical information services [19]. This statement
support by Rude [20] which mentioned that the possession of smartphones increased
from 17% to 46% from 2011 to 2016 of total households, while growing internet pen-
etration around the world keeps growing, leading to the even higher importance of
Bring Your Device (BYOD). The latest trends in new technology were the intersection
of mobile computing and Internet computing. Whereby a popular concern is the inter-
action of information and functions on the Internet with the real world using the mobile
device as a medium that emerges as next-generation mobile services related to internet
computing [21].

3 The Development Methodology

The development of MJHG involved five majors’ stage as it follows the waterfall
software development life cycle. The process starts with the requirement analysis, sys-
tem design, implementation, testing, and maintenance. The mobile application was de-
veloped based on multimedia elements including audio, animation, graphics, and image
to become more attractive and alive. The software used in the development consist of
Unity 3D 5.6.3. Besides the Android SDK, JDK and Unity Extension need to be in-
stalled on the PC to build an Android Application Package (APK) file. Then the APK
file can be used in a mobile platform as an application of MJHG. Figure 1 shows the
flow of each phase of development.

Requirement Analysis

System Design

Implementation

Testing

Maintenance

Fig. 1. Waterfall Software Development flow
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3.1  Requirement analysis

In these phases, a suitable title for the study was chosen. The title of this study was
chosen as MJHG, which aims to explain what the mobile application is going to do.
Then the objective, problem statement, project background, and scope were identified.
The schedule of the study also needs to be planned as well. All related requirements
regarding the mobile application to be developed were captured and documented. A
survey was conducted to know the need for Japanese Halal Gamification among Japa-
nese people. They are about 85 respondents have given feedback in this survey. The
results show that there is a need for a new tool to develop such as gamification for
increasing the level of awareness and understanding about Halal terms among Japanese
people.

Other than that, the survey also has a question related to Halal terms including
Knowledge of Halal and Haram (Non-Halal) together with Halal awareness. The results
of this survey were analyses accordingly. The result helps to determine the requirement
of MJHG. Based on the results, the part that needs to be focused on developing the
MJHG was on the Halal foods, Halal ingredients of the beverage and also about also
the meats that Haram (Non-Halal) for Muslim to be eaten. These three main parts will
be focused on developing MJHG. Then the concept of MJHG was design. The visual
novel concept has been chosen for developing the MJHG. This is due to the popularity
of this concept among Japanese people and also in the world. In the visual novel, the
storyline is very important where it was the backbone of MJHG. The script was then
prepared. After the entire requirement is fulfilled, then the system design can be started.

3.2 System design

At these phases, the requirement specifications from requirement analysis were stud-
ied and system design was prepared. This will help in specifying hardware and system
requirements. Besides that, it's also helped in defining overall system architecture. As
mentioned before, the multimedia elements including audio, animation, graphics, and
image were used and blended with the gamification elements (such as competition,
score, feedback, and badges) for developing this system. This combination is the most
important part of MJHG which can help the user to be more understanding about the
MJHG. This makes the MJHG more interesting to play. Besides that, the layout of mod-
ules, low fidelity prototype design was prepared. For the low fidelity prototype, the
functional and non-functional requirement is identified. Then, Unity 3D is used to de-
sign the interface. The Anime character also inserts inside the games, to make MJHG
more interactive. Adobe Photoshop software used for designing and editing graphics
such background of the environment. Audacity was used for editing the audio. The de-
sign of MJHG is based on a storyline where it's divided into three levels which are
Level 1 (at Restaurant), Level 2 (at Supermarket) and Level 3 (at Meats Shop). Based
on this storyline, the scripts were written and the flow of the games was design and
setup. Then the implementation of MJHG could be started.
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3.3 Implementation

In these phases, a temporary prototype of MJHG based on the Android platform was
developed by following the system design phase. All contents of MJHG are produced
by using Unity 3D. Based on the written scripts, the development starts at the Introduc-
tion part. At this part, the main menu is set and all characters involve were insert. The
narrator plays an important role in this part. When it finished, the development at level
1 (at Restaurant) could be started. At this level, the background of the restaurant envi-
ronment was set and all of the related characters such as waiter and player also were
set. The scripts for each character developed and compile. When level 1 is finished,
level 2 (at Supermarket) were started. At level 2, the background of the supermarket
environment was set and all of the related characters such as storekeeper and player
also were set. The scripts for each character also developed and compiled here. When
level 2 is completed, level 3 (at Meats shop) was started. At the final level, the back-
ground of the meats shop environment was set and all of the related characters such as
butcher and player also were set. The scripts for each character also developed and
compiled here. For each level, the interface is also design and the function of each in-
terface was fitted together with the character and the environment. When all parts are
developed and ready, they were compiled together to make a complete game of MJHG.
Now the process of building the APK file can be started. As mentioned before, a tem-
porary prototype of MJHG is based on the Android platform, so the APK file is needed
to install it inside the mobile platform. The APK file is built with the minimum API
level of the Android OS which is Android 4.1 "Jelly Bean" (API Level 16). After com-
pleted, the new APK file is ready to be installed and test as a temporary prototype. To
share this APK file without using any play store, the cloud storage (such as Google
drive) could be utilized. Due to the restriction of the Android platform, the users need
to set their mobile to be accepting the apps from the "unknown device". If not, the apps
could not be installed on their mobile device. After installation completed, the MJHG
apps are ready to be play and test.

3.4  Testing

At these phases, the alteration of MJHG could be made. To make it more consistent,
redesigning the interface, contents, background image, character and buttons also per-
form here. Each level of the games was tested. Then at the final stage, the post-integra-
tion of the entire system was tested for any faults and failures. Once the functional and
non-functional testing was done, the expert evaluation was conducted to utilize the
knowledge of user experience professionals in evaluating the effectiveness of the
MJHG. As well as, the feedback of the weakness and acceptance of MJHG can be iden-
tified before tested by target users. After resolving errors, based on the suggestion from
the expert, user evaluation was conducted to know the acceptance, usability, and en-
gagement of users on the use of MJHG.
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3.5 Maintenance

This is the final phase where if there were some issues arises in the user environment
of MJHG, those issues were corrected and the product was improved with better func-
tions and performances. Maintenance was done to deliver these changes in the user
environment. Some of the issues were about the language uses in MJHG. To make the
MJHG broader, other than Japanese Languages, MJHG also should be available in the
English Language. Other than that, more instruction was given to the user as a guide
and the buttons were corrected by using suitable metaphors to enhance the usability of
MJHG. The other issues could arise about the mobile platform uses for launching the
MJHG. Based on the observation and study, most of the Japanese people are using Ap-
ple compare to Android. So, the MJHG should also be available to be launching on the
iPhone. When this issue is solved, the MJHG could be made available to everybody,
not just Japanese people.

4 Mobile Japanese Halal Gamification

The MJHG is developed to help the users in understanding about the Halal terms and
also increase their level of awareness toward Halal terms. As mentioned before, based
on the study from other researchers, the Visual Novel concepts seem to be the best
solution for developing MJHG. This concept was combined with gamification elements
such as competition, quiz, score, tips, and badges. The package of MJHG is developed
to make it able to be installed on mobile devices. MJHG was made in the Japanese
Language. This MJHG was divided into three levels which are Level 1 at the restau-
rants, Level 2 at the supermarket and Level 3 at meats shop. The flow of MJHG is
shown in Figure 2.0.
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At Convenience
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At Meat Shop
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At Supermarket N

Evaluation, Rewards

Fig. 2. The flow of MJHG

The first parts appear after the splash screen was the main menu as shown in Figure
3.0.

FrTRmgEy

Fig. 3. Main page
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The main menu consists of the buttons "Start", "Continue”, 'Credit", and "Exit". The
"Start" button was for starting the game. The "Continue" button was to continue the
game whenever it is saved. The "Credit" button was for displaying the credit of devel-
oper to all parties that involve in developing the game and also a credit to all resources
use. The "Exit" button was to quit the game. When the users press the "Start" button,
the game will start. The games start with the instruction where the player needs to read
and understand on how to play the games. After that, the games began. It shows the
environment of Japan Advanced Institute of Advanced Science and Technology
(JAIST). Then, the player will be asked to choose their character (role) in the games
either male or female (see Figure 4.0) that he/she will play. The male player is known
as Mr. Nakamura and the female player known as Ms. Yuko.
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Fig. 4. Choosing a player

After that, the player chooses their character, the games continue with the introduc-
tion of the main character of MJHG which calls Mr. Fujiwara. The games were shown
on the biodata of Mr. Fujiwara (see Figure 5.0).
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Fig. 5. Biodata of Mr. Fujiwara
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Mr. Fujiwara is the main character in these games. He's the expert in Halal and would
like to share his knowledge with others. Inside the games, he will accompany the player
along the way to all of the places which are restaurants, supermarkets, and meat shops
(Level 1 until Level 3). But the player has a choice to stop the games at any level they
like. The player is then were meets Mr. Fujiwara at Convenience Store (the common-
places of Japanese people visit every day). They will meet here and start the conversa-
tion. When the conversation is finished, the games continued to Level 1 of the games
where the player needs to go to the restaurants together with Mr. Fujiwara.

4.1 At restaurant

At this place, Mr. Fujiwara and the player were served by a waiter of the restaurant
(see Figure 6.0). Mr. Fujiwara will offer the player to pay him a treat but the player
needs to answer two questions. Here the elements of gamification which is quiz will be
added. The two questions asked were regarding the Halal foods (see Figure 7.0). If the
player manages to answers the question right, he will get a score as 1 and the happy
sound was played. If the answer is wrong, he will get a score as 0 and the sad sound
was played. For the answer correct or wrong, the results were displayed and explain
why it is correct or wrong. After completing the first quiz, the waiter was serving the
food that their order to them and they will eat together. The player will get Badges to
show that he/she completing the first level of the games. The screen then shows a total
score of the player (wrong and correct) and also the badges (value set as 1) (see Figure
8.0). The sound of completing level 1 played. In the end, the games will ask the player
either to continue to the next level or the player can stop here. If the players choose to
stop, the games will go back to the main page whereby the player can exit the games.
If the player chooses to continue, the games were going to the next level which is at the
supermarket.

Fig. 6. Restaurants (Level 1)
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Fig. 7. Questions regarding Halal food
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Fig. 8. Complete Level 1 of the games

4.2 At the Supermarket

At this place, Mr. Fujiwara and the player were served by a storekeeper of the super-
market (see Figure 9.0). Mr. Fujiwara will bring the player inside the shop but before
that, he will ask two questions to the player. These two questions were regarding Halal
beverages (see Figure 10.0). If the player manages to answers the question right, he will
get a score as 1 and the happy sound was played. If the answer is wrong, he will get a
score as 0 and the sad sound was played. For the answer correct or wrong, the results
were displayed and explain why it is correct or wrong. After completing this second
quiz, the storekeeper was welcoming them and allows them to enter into the supermar-
ket. They together entered the supermarket and start shopping. Here also the player will
get Badges to show that he/she completing the second level of the games. The screen
then shows a total score of the player (wrong and correct) and the badges (value set as
2) (see Figure 11.0). The sound of completing level 2 played. In the end, the games will
ask the player either to continue to the next level or the player can stop here. If the
players choose to stop, the games will go back to the main page whereby the player can
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exit the games. If the player chooses to continue, the games were going to the next level,
which is at the meat shop.

Fig. 9. At Supermarket (Level 2)
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Fig. 11. Complete Level 2 of the games
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4.3 At meats shop

At this place, Mr. Fujiwara and the player were served by a butcher of the meat shop
(see Figure 12.0). Mr. Fujiwara will bring the player inside the meat shop but before
that, he will ask two questions to the player. These two questions were regarding the
meats that Haram (Non-Halal) for Muslims to be eaten. If the player manages to an-
swers the question right, he will get a score as 1 and the happy sound was played. If the
answer is wrong, he will get a score as 0 and the sad sound was played. For the answer
correct or wrong, the results were displayed and explain why it is correct or wrong.
Between the first and the second questions, the tips were provided to the payer, to give
a clue to the player in answering the questions (see Figure 13.0). After completing this
third quiz, the butcher was welcoming them and allows them to enter into the meat
shop. They together entered the meat shop and start buying the meats. Here also the
player will get Badges to show that he/she completing the third level of the games. The
screen then shows a total score of the player (wrong and correct) and also the badges
(value set as 3) (see Figure 14.0). The sound of completing level 3 played. In the end,
the games will ask the player either to continue playing the games or not. If the player
chooses to continue, the games were going back to level 1. If the player chooses to stop,
the games will go back to the main page whereby the player can exit the games.

Fig. 12. At Meat shop
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Fig. 13. Tips for the player
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Fig. 14. Complete Level 3 of the games

5 Conclusion

In conclusion, the development of MJHG was completed successfully. The proce-
dural and technical steps for the development of MJHG have been discussed. The de-
velopment methodology used in developing MJHG was the waterfall software devel-
opment life cycle, which involves five majors’ stage which are requirement analysis,
system design, implementation, testing, and maintenance. As mentioned earlier, the lat-
est technology and software have been involved in this development including Unity
3D (ver 5.6.3) together with Android SDK, JDK, Unity Extension, Photoshop, and Au-
dacity. To make it MJHG more attractive and alive, multimedia elements included au-
dio, animation, graphics, and image were utilized. All of these elements blending with
the gamification elements such as quiz rewards, badges, and feedback to make it as
gamified applications. This makes MJHG more fun to play whereby the anime character
also was used. The MJHG was design based on the well-known visual novel concept,
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which provides the users three levels of the stories that need to be followed. At each
level, the quiz regarding Halal terms was available to be answered and the feedback
was given to the users. The user gets the rewards as well as badges after completing
them at each level. The emotions of the users such as happy and sad were provided as
the audio. Based on all of these capabilities of MIJHG, it, therefore, can help the poten-
tial users’ not only Japanese people but also non-muslim to increase their level of un-
derstanding and awareness toward Halal terms.
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