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Abstract—This research was purposed to test the effectiveness
of learning the Japanese language through a video game. the
video game is built for Personal Computer (PC) users to provide
Japanese Language education through video games for teens and
adults. The research methods used include literature studies of
various books, journals, websites, and theories that can support
the writing as well as defining the questions for questionnaires to
collect useful data. The development of game application
methodology used is Game-Based Learning with Enhanced
Learning Experience and Knowledge Transfer (ELEKTRA)
methodology, which consists of in-depth analysis of the target
audience and learning materials. The effectiveness of video
games are evaluated using pre-test and post-test methods. From
this researches can be seen that video games are effective to
increase the users’ knowledge of the Japanese language. also, a
video game has the capability to increase the user’s interest in
learning Japanese because of the visual form of the learning
process that leads the user to stay engaged with the learning
process.
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I.  INTRODUCTION

From the previous research [1], [2], in 2018, Japan was the
second most popular country for continuing education in the
world after the UK. Even now, Japan is still in second place
[1]. With so many students wanting to continue their
education in Japan. In fact, that most Japanese people don't
want to use a language other than the Japanese language.
Hence, knowledge of the Japanese language is very important.
From 100 students studying in Japan, 81% say that Japanese is
difficult to understand [2].

To test fluency in Japanese, we need to take the Japanese
Language Proficiency Test (JLPT). According to Haristiani &
Firmansyah, JLPT is a well-known form of Japanese language
proficiency test, or in Japanese, it is called Noryoku Shiken
[3]. Noryoku Shiken has a Scale from level N5, which is the
most basic level, to N1, which is the highest level. From all
the tests carried out, Kanji is the most difficult test because
Kanji should be integrated into the sentences in the exam, so
mastering Kanji is mandatory.

Based on the sample vacancies from Tomodachi-Indo, the
JLPT certificate is used as a condition for employment, and
vacancies are also available in Indonesia. By understanding
Japanese in depth, someone who has a certificate of Japanese
language proficiency at the N1 level can get a salary of around

20 million. while for JLPT N2 certificate holders can get a
salary of around 10 million, and even N3 and N4 can get
vacancies if they can speak Japanese fluently [4].

In Indonesia, the biggest problems in Japanese language
education according to Mayantara in 2012 were “Inadequate
facilities/equipment” (57.1%), “Lack of information on
teaching methods” (51.9%), “Lack of teaching materials”
(44.4%), and “Lack of information about Japanese culture and
society (39.1%). This causes the problem of lack of intention
to learn (33.1%) [5].

Therefore, the creation of a new and fun learning model
should be made to increase knowledge of the Japanese
language. Usually, the learning model used to learn Japanese
is in the form of a textbook. However, often the language
conveyed is difficult to understand and tends to be
monotonous. But by using multimedia elements, students will
be "tricked" by the effects provided such as graphics,
animations and unconsciously also learn Japanese.

Currently, there are many approaches to learning through
video games. based on research conducted by A. Alamri [6]
Learning through video games has advantages including:

1) Increase motivation in learning.

2) Learning through video games is a safe learning model
because students do not need to do outdoor activities but still
have the same opportunity to apply their knowledge without
wasting time and money.

3) Learning through video games is a technology that can
be accessed anywhere and is friendly to students with
disabilities.

For these reasons, a special video game for learning
Japanese was made using the ELEKTRA methodology [7],
ELEKTRA is a special method for game-based learning that
contributes to the need for a multimedia-based Japanese
learning methodology. This video game is made with
standards and target abilities ranging from Hiragana,
Katakana, to basic Kanji which are likely to appear in JLPT
NS5, for students who want to continue their education in Japan
or just learn Japanese.

In the end, the study will measure the effectiveness of
learning Japanese using video games with pre-test and post-
test methods to be able to see an increase in someone's
knowledge in learning Japanese.
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Il. RELATED RESEARCH

A. Japanese Language

The Japanese language is the national language used in
Japan. There are three writing systems in the Japanese writing
system, namely: Kana, Kanji and Romaji [8]. Kana is one of
the Japanese syllabaries which is a phonetic symbol of
Chinese characters and in the early ninth century was used by
Japanese people to read Chinese characters [9], [10] and is
divided into two models, namely, hiragana and katakana. Here
hiragana is usually used for grammar instructions while
katakana is usually used for words in a foreign language,
Fig. 1.

Meanwhile, kanji are Japanese characters that are
ideographic symbols derived from Chinese characters [11],
[12] which indicate traditional nouns, adjectives, and verbs.
Another Japanese writing system is Romaji. Romaji writing is
currently extending not only for stylistic purposes but also to
help people who do not speak Japanese to be able to imitate
Japanese sounds.

Being able to memorize hiragana, katakana, and kanji
characters is a must to be able to understand the Japanese
Language because Japanese letters have a different model than
the general alphabet [13]. So many researchers are trying to
compare various ways so that someone can learn Japanese
better and faster [1].

B. Typing Game

Since the presence of pong as a computerized table tennis
game in 1972, the game industry has continued to develop into
a very large entertainment business. Currently, video games
continue to grow and are divided into many categories such as
puzzles, strategy, simulations, RPGs, sports, etc. [14]. This is
supported by a shift in the benefits of games which are not
only entertaining but are also widely used as learning media

[6].

In language learning, people often feel stressed, and it is
very difficult to learn, especially when they have to practice
the language in the real world. By utilizing this game it can
reduce the pressure for someone while studying [14]. In
addition, games can form a learner-centered environment [15].
With the right design and the right implementation process,
games can increase motivation in learning, especially
language learning which will form closer engagement if you
play more often and engage in communication.
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Among the many types of games, typing games are the
type of games that are very suitable for language learning.
Where typing games can improve one's ability in typing can
also train one's ability to spell and train the sentence structure
(grammar) of a language of course in a more fun way [14].
Because of the benefits of typing games for language learning,
now many typing games are available to learn various types of
languages such as word games for folk play learning [16] and
the kana no shensi for learning Japanese hiragana and
katakana letters [17].

C. Motivation Through Game

Video games give rise to many types of motivation,
starting from the desire to compete, fantasy, excitement,
relaxation and others. This is not necessarily obtainable in
traditional learning methods [18]. Because video games can
evoke strong emotional feelings and provide a sense of
satisfaction in the learning process [19]. If someone who is
learning feels a pleasant experience while learning, then this
will make that person motivated to continue learning [6].

Game-Based Learning Approach is highly recommended
as a learning method because of its potential to practice
decision-making skills and is suitable for use in various study
areas [20], [21].

One of the studies conducted by Monter M et al. where he
tested the process of learning English for students who used
Arabic as their daily language. In his research he found that
the use of video game in English class made students happier
and some of the students continued the games in their spare
time at home. Even further, in this research he suggested
making the use of game applications as part of the curriculum
and using the application. used throughout the semester to see
the full potential of the use of game applications in the
learning process [22].

I1l. RESEARCH METHODS

The research method used is Game-Based Learning.
According to Linek et al. Game-Based Learning is
edutainment that utilizes the motivational and immersive
aspects of video games in an educational context. The
available methodology for Game-Based Learning is in the
form of Enhanced Learning Experience and Knowledge
Transfer (ELEKTRA) [7]. ELEKTRA has eight phases to
ensure a clear workflow, which is shown in Fig. 2.

1) Phase 1: Identify instructional goals: At this stage, a
search and analysis of the problem are carried out, and then
the solution is sought by designing the targets and objectives
of the learning video game. In the first phase, the target
audience and how the game is implemented is determined as
the next design determination. The target audience is then
determined in phase 3. Requirement Analysis from Black Box
Testing is also held in this phase.

2) Phase 2: Instructional analysis: In this phase, the team
collects data that provides a solution to achieve the goals that
have been determined from Phase 1. In the case of learning
video games, this can be done by researching learning
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materials, then, how to implement these learning materials as
games.

3) Phase 3: Analyze learners and context of learning: In
this phase, the focus is given to the analysis of the players
themselves. The target audience was analyzed through a
questionnaire survey. The results of the survey and
questionnaire are used in this phase as a determination of entry
skills for various levels in this game. For players, the entry
skills for this game are as follows in brief;

e Hiragana: Understand how to write Hiragana
e Katakana: Understand how to write Katakana

e N5 Kanji: Understand how to write Hiragana and learn
Kanji from outside sources.

Here also uses a questionnaire to determine the wishes of
the players, and the results of the questionnaire are used as
material for discussion in this phase.

P Identify instructional goals
Instructional analysis Anal}’zelem’nars and context of
: learning
Write performance objectives and the |
overall structure of the game
h 4
Learning game design |¢————No
h 4
Production and Development >
Evaluation of learning [———VYes
T
— Revise instruction —Yes
End No

Fig. 2. ELEKTRA.
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4) Phase 4: Write performance objectives and the overall
structure of the game: From the results of Phase 3 and its
entry-level, this information is used to determine the desired
performance goals for players. After the entry level and
performance targets are determined, then the problems and
solutions are formulated. The overall structure of the game is
formally  explained using  Storyboarding.  Design
Specifications are also determined in this phase to provide
clear objectives to the programmer.

5) Phase 5: Learning game design: After finishing
designing targets based on the results of the previous stages,
the design of the game begins with Game Design Document,
display design, game performance design, and test design.
This stage is also the first stage of the research practicum from
the previous stages, and over time, features that are not
feasible or cannot be implemented are discarded, or added to
create the most appropriate User Experience for the target
audience. The way this game works is as follows:

o Players start at the Main Menu and can choose the type
of Japanese writing, namely Hiragana, Katakana, and
JLPT N5.

o After selecting a level, Letters/words will appear on the
screen, then the player is expected to type the spelling
before the letters/words fall to the bottom, taking one
of the player's three lives.

e The game ends when lives reach empty. Then, the
player can choose to restart again or return to the home
screen.

6) Phase 6: Production and Development: After the
design process has been completed, the programming of this
game begins using the C# language in Unity. At this stage,
everything that has been learned from the previous stage is
used to design a game according to the design and especially
the targets that have been determined from the first stage.

This phase also includes the testing phase. That is
internally and externally. Internal testing or referred to as the
alpha version is carried out internally to test every part of the
game to look for bugs that can appear while playing, find the
root of the problem, and fix the game using Black Box Testing
theory.

After the game has been cleaned of as many bugs and
features as possible are added and removed through game
design changes (phase 5), the game is entered into the
External testing section, or known as the beta version, where
the game is given to questionnaire participants and managed
through a pre-test and post-test. Constraints found from the
External testing phase can be managed and updated to a newer
beta version.

The process will continue to return to phase 5 every time
there is an update until no more changes need to be made. If
no changes are needed, the development process continues to
phase 7.

579|Page

www.ijacsa.thesai.org



(IJACSA) International Journal of Advanced Computer Science and Applications,
Vol. 13, No. 2, 2022

7) Phase 7: Evaluation of learning: Evaluation of the
learning process is carried out by using the results of the post-
test of the questionnaire participants as evidence and results of
the game design that has been made, and then determining
whether the game has achieved the desired target.

8) Phase 8: Revise instruction: The revision of the
Evaluation results is used as a guide for features that should be
added, changes that need to be made before the game is finally
ready to be released and used as determined from Phase 1.

IV. RESULT AND ANALYSIS

Fig. 3 to 10 are the results of Japanese language video
game-based learning called "Typing Japan". This video game
will run on a PC/Desktop with a minimum operating system of
Windows 7 SP1+, macOS10.12+ or Ubuntu 16.04+, and must-
have graphics capabilities to run DirectX 10.

This video game is divided into two main menus in this
game, which are as follows:

1) Writing Style, wherein this menu the user will
determine the type of word to be played. In this case, there are
3 types of word choices, namely: Hiragana, katakana, and N5
Kanji. and in the process of selecting the type of word to be
played, the user will also be given the option to choose the
level they want to learn, for example on the Hiragana menu
there will be options for Syllables I, Syllables Il, Dakuten,
Yoon, All Syllables, and Full Set.

2) The game itself: The way to play this game application
is by typing the spelling of the letter from the letters that fall
before touching the bottom of the screen. When the player
starts writing from the letter, the letter changes color to red.
When the player finishes writing the letter, the letter turns
green and disappears. In this game, the player is initially given
three lives. When the letter hits the bottom of the screen, the
player's life will be reduced by one. The game ends when the
player has run out of lives. Click the back button to return to
the Writing Style Mode menu.

This game application was evaluated to 30 respondents
who wanted to learn Japanese with several methods:

1) Obtaining feedback from the target user through a
questionnaire to determine how effectively the game “Typing
Japan” helps increase insight by collecting comparative data
from the pre-play and post-play Questionnaire. Collect the
requirements needed by the user to be implemented into game
applications.

2) The Alpha Testing process uses the Black Box Testing
methodology to check if the video game works well.

3) Getting feedback from Open Beta players will help
evaluate the game from the player's perspective to maximize
Game Experience (GX) when the game is released and
published to the public.

At the testing stage, pretest and posttest were carried out to
determine the increase in knowledge after using the
application, so that an increase in the ability of 27 of 30 users
is obtained.

Typing Japan

PLAY
CREDITS
QUIT GAME

Fig. 3. Main Menu.

Select a Writing Style s

NS;EF

N5 Kanji

7 &) 9) oF

Katakana

U b hiz

Hiragana

Fig. 4. Writing Style Mode.

How to Play?

Type in the Romaji of the Japanese
letter(s) shown on screen! When you start
typing it, the letter will turn red, and when
you complete the romaji writing correctly,
it will turn into green and dissapear.

If you let the letter fall to the bottom, your
life will start to dwindle! And if you let your
lives fall to zero, it's game over!

Fig. 5. How to Play.

Level Select

Syllables |
i All Syllables
U b D75 syllables I

Dakuten

Hiragana

Full Set
Yoon

Back

Fig. 6. Hiragana Menu.
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Level Select

Syllables |
All Syllables

2al ) 7)o

Syllables Il

Dakuten
Katakana Full Set

Yoon

Back

Fig. 7. Katakana Menu.

Level Select P

Numbers First Second

Directions Set Set

NS;EF

NS Kanji Full Set

Fig. 8. N5 Kanji Menu.

~
Retry

Retum to Menu

Fig. 10. Game Over.

Besides that, the use of video games can increase a
person's interest in continuing to learn Japanese. 23 out of 30
users stated that they are very happy and interested in
continuing to learn. While 7 other users stated that they were
quite happy with the learning process through video games.

Vol. 13, No. 2, 2022

In addition to conducting user satisfaction questionnaires,
Alpha Testing was also carried out. The entire Alpha Testing
process is carried out internally with the Black Box Testing
methodology. Black-box testing is testing done without
knowing the source code of the project. Based on the test
results, all functions of the application can run well and can be
accepted by the user.

In terms of appearance and experience in playing, based on
the results of the post-playing questionnaire, it is stated that
the game still needs a lot of improvement. This can be in the
form of sound effects, music, feedback when writing a
letter/word incorrectly, as well as other feedback such as
scoring, grading, and sense of progress. All of this requires
more experience in database programming. In addition, the Ul
on the Main Menu and Gameplay has been stated quite clearly
and the gameplay can be stated smoothly.

V. DiscussioN AND CONCLUSION

Everyone has different abilities. There are people who can
quickly understand something with just one look, while there
are people who have to study hard to understand something. In
terms of language learning, the intensity of a person to keep
practicing foreign language skills will greatly affect a person's
learning speed. The more often a person trains his abilities, the
more a person's ability to speak a foreign language will
increase.

The existence of video games can be a method of training
language skills that attract users' interest and support users to
practice their language skills on an ongoing basis because the
display is much more attractive than a textbook can also be
accessed when outside the classroom.

This learning process will be even more interesting if it is
supported by good audiovisuals and sound effects. It will be
even more interesting if the video games are supported by
technology that utilizes the internet such as multiplayer,
leaderboard, etc. [23]. These things can speed up the learning
process by taking advantage of the competitiveness and
resilience of the user.
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