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Abstract

Islamic religious education is an important aspect of Muslim life, and learning Arabic and Hijaiyah
letters is an integral part of Islamic education. The use of augmented reality (AR) technology in
educational setting is rapidly increasing. This study aims to apply the AR concepts to the creation of
mobile Hijaiyah lettersusing Multimedia Development Life Cycle (MDLC) methodology. The application
of AR in this application allows usersto interactively learn each hijaiyah letter. Through a mobile device
camera, users can see hijaiyah letters that appear virtually on the device screen. The development of this
application is based on the needs of users in understanding hijaiyah letters in a more attractive and
interactive way. Thus, this application is expected to facilitate users, especially children, to learn
hijaiyah letters more effectively.
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INTRODUCTION

The Koran is the main guideline in the Islamic religion. The Koran is not only a guideline
regarding the relationship between humans and their God, but also between humans and the
natural surroundings. There is one surah in the Koran that instructs Muslims to study, namely
surah Al-Alag. Islamic religious education is an important aspect of Muslim life, and learning
Arabic and hijaiyah letters is an essential part of Islamic education (Islamic, 2022). Basically,
hijaiyah letters are used to read the Al-Quran at an early stage. If they have difficulty reading
the Al-Quran then their worship as Muslims will of course not be optimal. So, to be able to read
the Koran, every Muslim must learn and know the hijaiyah letters.

The introduction of hijaiyah letters is usually done manually using an Igra’ book which
contains hijaiyah letters in it. Since this introduction is done by reading the letters and their
pronounciations, The introduction process is not yet very interesting and interactive, especially
who are children who are just beginning to memorize the Quran and get to know the hijaiyah
letters. At this age it is easier for children to understand and record things in their brain or
memory, compared to old age or adulthood. Introducing hijaiyah letters to children requires
effective and fun learning methods, so that children do not feel bored (Jada Wa, 2022).

Learning hijaiyah letters for children is not easy. So we need a learning facility that can
maximize children's comprehension skills to help children learn by seeing, hearing and doing
(Hidayah et al., 2021). This needs to be paid attention to not only by the teachers or educators
but parents also play a very important role in learning using electronic media (mobile
smartphones). Learning system technology must have a good strategy, appropriate learning
media are necessary and have good advantages. In line with the opinion Haris et al. 2023,
smartphones are one of the means of playing and using visualization and audio methods in the
form of educational games based on android to support language learning for students as a form
of technology utilization one learning system technology that can help in the current learning
process is augmented reality (Ahdan et al., 2020). Augmented Reality (AR) is a technology
that can depict and combine the real world with the virtual world projected via electronic
devices, and can be used not only on desktop platforms, it can even be used within
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platforms. mobile (Rizaludin et al., 2022). Augmented Reality is currently used in the Pokemon
go application. Technology, This very possibility is used to support media learning. Based on
these problems, the authors developed the Hijaiyah Letter Recognition Application Using
Mobile-Based Augmented Reality Technology Using the Multimedia Development Life Cycle
(MDLC) Method which aims to make it easier to learn Hijaiyah letters by using animated letters
and their pronunciation sounds.

RESEARCH METHODS

2.1 Software Development Methods

The method used in designing this system is the Luther version of multimedia software
development method. This method was developed by Luther (1994) according to Luther
(Maulana et al., 2020)

6.

DISTRIBUTION

Figure 1. Mukimedia Development Life Cycle Method

The stages in the Multimedia Development Life Cycle are first concept: at this stage the
researcher begins to create a concept for the Augmented Reality application that will be
created and analyzes the requirements for the system to be built. Second, design: this stage is
where researchers design the appearance of the application, menus and buttons in the
application. Third, material collecting: at this stage the researcher will collect the requirements
that will be needed in making this application, such as images and 3-dimensional objects that
will be included in the application. Fourth assembly: The next stage, the researcher will create
an application according to the design that was designed at the concept stage. Five testing: in
this stage, the researcher tested the application by checking the objects and features in the
application. And six distribution: the final stage is where the application has been completed in
testing and is declared good according to the purpose of creation, and is ready to be distributed.

2.2 System Development

According to Akbar & Irawan, (2021) "Augmented Reality is a technology that can be
applied to Android mobile device applications because the augmented reality system analyzes in
real-time the objects captured in the camera”. The concept of augmented reality is to combine
the real and virtual worlds, is interactive in real time, and is 3D animation. In augmented reality
there are two methods used, namely: marker based tracking and markerless. Meanwhile,
according to Muhammad et al., (2019) "Augmented reality is a technology that allows users to
see the real world with virtual objects combined with the real world in real time, be it 2D or
3D objects so that it will look as if the object is virtual and these real objects coexist in the
same place and time.”
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Next, according to Aktafi et al., (2020) "Letters are the smallest units in the composition of a
pronoun or word. In order to produce a meaning, a letter must be combined with other letters
and form a variety of vocabulary. The term hijaiyah letters itself is taken from the Arabic term
43l it has its roots in sa= - - slaawhich means spelling or spelling. Apart from meaning
the spelling in Arabic, the hijaiyah letters are the smallest part of the Arabic language, the
hijaiyah letters are of course the initial requirement for someone to be able to read the holy
Koran. Even knowing the letters is the first lesson taught when first learning about the Islamic
religion. There are three different calculation references related to the number of hijaiyah letters,
namely 28,29 and 30. However, these three are actually only based on counting certain letters as
independent letters or including them in other letters. If you take the most letters, the total
number is 30 letters, with the table details as follows:

Table 1. Number of Hijaiyah Letters

No Hijaiyah letters Name Letter Latin transliteration
1 | Alif Not symbolized
2 - Bha' B
3 < Ta' Q
4 & TT Ts
5 z Jim J
6 z Ha' H
7 & Kho' KH
8 2 Dal D
9 3 Dzal DZ
10 J Ro' R
11 J zZa' z
12 o Sin' S
13 Jh Shin' SY
14 Ul Shad SH
15 ua Dho' DH
16 h Tho' TH
17 k Zho' ZH
e '(quotation marks followed by letters
18 & Aln vowels like 'A'l-'U if the letter has a vowel
19 & Ghoin GH
20 o Ea' F
21 aé Qaf Q
22 d Kaf K
23 d Lam L
24 a Meme M
25 ) Nun N
26 3 Wow w
27 ® Ha' H
28 y Lam alif La (with a rather long sound)
A, I, U In accordance with the harakat,
29 . Hamza after Added a casket(')
30 S Yes' Yes-Yi-Yu
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Then, the next development system is in the form of unity as game an engine that is easy to
use by creating objects and then giving them functions to create games of variable quality that
must be understood and understood. Below are parts of the 3D unit: Assets, a unity storage that
can store sound, images, video and textures. Scene a place that contains elements for creating a
game, such as creating a level, creating a game interface, and much more. Game objects, which
contain items in assets that are moved into scenes, which control the size and rotation of objects.
Components, a new reaction to objects such as collisions giving rise to particles, and so on.
Script, a command that can be used in unity. There are languages that can be used in unity,
javascript, and C#. Prefabs, a place to store one type of game objects, so it will be easy to
reproduce. The development of Unity 3D runs on Microsoft Windows and Mac OS X, games
created by unity can run on Windows, Mac, Xbox 360, Playstation 3, iPad, iPhone, and not
behind on Android platforms. (Doni et al., 2022).

Next, development system is Vuforia SDK as software for augmented reality developed by
Qualcomm, which uses consistent sources regarding computer vision, which focuses on images.
Recognition VVuforia has many features and capabilities, which can help developers realize their
thoughts and ideas without any technical limitations. \uforia supports developers to create
applications that can be used on almost all types of smartphones and tablets. Targets in VVuforia
are objects in the real world that can be detected by the camera, to display virtual objects
(Agustina et al., 2020). The last step in the development system is Android an an operating
system for Linux- based mobile devices that includes an operating system, middleware
and applications. Android provides an open platform for developers to create their own
applications (Rahmadhan A, 2021). Initially, Google Inc. bought Android Inc. which is a
newcomer that makes software for cell phones or smartphones. Then, to develop Android,
the Open Handset Alliance was formed , a consortium of 34 hardware, software and
telecommunications companies, including Google, HTC, Intel, Motorola, Qualcomm, T-Mobile
and Nvidia(Ichsan, 2023) .

RESULTS AND DISCUSSION

3.1 Concept
Concept is the stage where you determine the purpose of the application to be created, and
who will use it, as well as the needs of the system to be built.

Table 2. Concept Description

Concept Category Concept Description

Title Application of Augmented Reality in the Mobile -Based Hijaiyah Letter
Recognition Application Using the Multimedia Development Life Cycle
Method.

Application Name Let's Get to Know the Hijaiyah Letters

Multimedia Type Information media for the Introduction to Hijaiyah Letters is based on
interactive multimedia in the form of an application that uses AR.

Objective Create and implement Augmented Reality technology in the Hijaiyah
letter recognition application. It is hoped that this application can
increase children's interest in recognizing Hijaiyah letters and can
increase awareness of the importance of learning Hijaiyah letters.

Target Beginners or children aged 3 — 6 years with parental guidance.
Picture Using 3D images
Audio Backsound and audio effects , with audio format (*. wav and *. mp3)
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After the completing the consept stage, the next stage is the application design stage. At this
stage the researcher will start designing the application in the form of a flowchart, storyboard
and navigation structure design in the form of a menu hierarchy. The following is a design form
for the Augmented Reality application for recognizing Hijaiyah letters Hijaiyah letters:

Table 3 . Storyboarding

No Appearance Description
1 — ~  Main page design
o This display is the main page of the application, there is an
application logo and 5 buttons.
Picture Application logo, icon for each button,
NAHAAPLIAS background
Voice -
Text -
Animation -
Information :
- Start AR is used to go to the camera's AR feature page.
—— - Quizis used to go to the quiz page.
TR - Instructions for use go to page regarding instructions for
use.
- About use goes to the page about the application and
application developer.
- - The 'X' icon is used to display the options page to close
the application or not.
2 . —— \ View of the camera's AR features
s This display is an AR camera display where the marker has
been detected, a 3D object, an info board and 2 buttons will
appear.
‘ Picture Board, 3d object letters, icons for each
J button
o] Voice Letter sounds, letter explanation sounds
B Text Explanation of information about letters
Ay Animation Hijaiyah letters 3d object
Information :
- /

MULAI AR

| ALIF | BA |

| TA | JIM|

Quiz

- The play icon is used to play the sound of the hijaiyah
letters that appear.

- lcons again used to display the main page.

Display of game features

This display is a game feature display where there is an image
of the question and 4 choice buttons answer. Among the 4
answer choice buttons there is 1 correct answer button.

Picture Background, thumbs up, thumbs down |,
questions, answers and back button

Voice background , sound correct effect , sound
wrong effect

Text Points

Animation Thumbs up, thumbs down
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4. N Display instructions page
Femman This display is an instructions page which contains the
function of the application buttons and how to use the features
in the application.
Picture Application logo, icon for each button,
background
Voice -
Text Explanation of application use
Animation -
_  =—— J Information :
- The icon is used again to display the main page.
5 (. N\  About page view
peruninix This view is a display that contains information about the
application and application developer.
Picture Application logo, back icon , background
Voice -
Text Explanation of application information
and application developers
Animation -
Information :
( == | -Theiconisused again to display the main page

PETUNJUK

6. (. —— \ Exit page display

® This display will appear when pressing the 'x' icon button on
the main page. In this display there is text, are you sure you
want to exit this application? And there is a "Yes' button to exit
the application and 'No' to cancel exiting the application.

ingin keluar
dari aplikasiini ?

| /
Main View
3 ] ] 2 ] 2
Start AR Quiz Instructions About lcon ‘X’
Display AR Exercise view on Application guide Application and Application
camera hijaiyah letters pages developer pages exit

Figure 2. Hierarchy Menu
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l5|artAR| I Quiz I Pnslruc!ions| | About | Ilcon'x'
l | | |

Display AR Exercise view on Applcaticn guide Application ané Application | bo
camera hijaiyzh letters pages developer pages ext

Select the
answer

e

Detected\_|
Markers

Menampilkan
objek 30, informasi
penyebutan huruf

Points are not
increased

.
Showing page that
Back has answered all

the questions

Figure 3. Flowchart

3.3 Material Collecting

At this stage the researcher will collect the requirements that will be needed in making this
application, such as images, text, audio, 3D objects, etc. To collect some of the materials used in
this application, they were taken from the internet and other materials were made using
CorelDraw software for making interfaces and markers for the Vuforia application, Google
Sketchup for making 3D objects in .fbx or .obj format, and Unity as software for making AR
applications.

3.4 Assembly (Preparation and Manufacturing).

At this stage, all the materials that have been collected are developed into an application
based on the design process that was created in the previous stage in the form of a storyboard
and navigation structure. To combine all the components that have been collected previously,
several steps must be taken, namely: 3D Object Creation, 3D letter objects were created using
the Sketchup application using the .fbx format

Ll
1]
LT

lei"gijwryé 4. Creation of 3D“hij'é"i'§"/‘é‘hm letter objects
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Next, making markers are very important in making augmented reality because they have the

function of displaying objects that will later be created. These markers are downloaded at
https://shawnlehner.github.io/ .

ARMaker

Figure 1. Marker Design

Futhermore, augmented reality application creation, after going through the stages of
creating objects, the next step is the process of creating an augmented reality application using
the Unity application. The following is the process of creating an augmented reality application.

Figure 6. retlng a user Interface for an augmented reality application
Next, application display results to implementation After going through a series of stages in

creating an augmented reality application, the following are the displays of the application that
has been developed.

Table 4. Application Display

Appearance
4 (x] R
(T
i R e
[_mnm ] h
(T e
S
sl ek sl e
Main Page Display AR Start View Quiz Page View
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TN o S (DR

PR TR T
Instructions Page View About Page Views App Exit Page Display

3.5 Testing (Trial)
After completing the assembly stage, the next stage is testing by running the

application/program, and at this stage you can see if there are any errors in the application. At
this stage, black box testing is used for testing. This blackbox method is based on program
testing of program functions. During application development, testing is done by several users
who are tested by profesional users and in this case, aplication testing focuses on the
functionalities present in the application and markers used in the application. Application
testing is also performed on several devices, a table of the testing results is provided below.

Table 5. Smartphone Testing Table

Results
The application runs on this smartphone and the features
of the application can run as designed, and the application
display adapts to the resolution of this smartphone.

Device and Specifications
Realme C2
Operating System: Android 9
Screen: 6.1 inches
Resolution: 720 x 1560 pixels
Ratio 19.5:9
13 + 2MP camera

Realme C55

Operating System: Android 13
Screen: 6.72 inches
Resolution: 1080 x 2400 pixels
Ratio 20:9

64 + 2MP camera

Realme C53

Operating System: Android 13
Screen: 6.74 inches
Resolution: 1080 x 2400 pixels
Ratio 20:9

50MP camera

Realme 6 pro

Operating System: Android 11
Screen: 6.6 inches

Resolution: 1080 x 2400 pixels
Ratio 20:9

64MP camera

The application runs on this smartphone and the features
of the application can run as designed, and the application
display adapts to the resolution of this smartphone.

The application runs on this smartphone and the features
of the application can run as designed, and the application
display adapts to the resolution of this smartphone.

The application runs on this smartphone and the features
of the application can run as designed, and the application
display adapts to the resolution of this smartphone.

The conclusion from this test is that the application on several devices runs smoothly
according to the features and the application display adapts to the resolution of each
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smartphone, the AR camera runs smoothly. In the testing stage, testers only test applications
starting from the Android 8 operating system and above, therefore this application will run
smoothly if used on Android 8 smartphones and above.

3.6 Distribution (Disseminating)

The distribution stage is the stage of disseminating the application. The method used is by
distributing leaflets in the form of marker pamphlets, where the markers already have a Qrcode
to be scanned and will be directed to a download link from Google Drive which includes an
application along with a hijatyah letter marker pocket book.

N Mengen
f Up Eﬂj@g‘?m,

Figure 7 . Marker Application Let's Get to Know the Hijaiyah Letters

CONCLUSION

Based on research that has been carried out starting from the concept, design, material
collecting, assembly, testing to distribution, the conclusions obtained are the application of
augmented reality has been successfully implemented in the mobile-based hijaiyah letter
recognition application using the multimedia development life cycle method.

SUGGESTION

The application of Augmented Reality in the Mobile -Based Hijaiyah Letter Recognition
Application Using the Multimedia Development Life Cycle Method certainly still has
shortcomings , for this reason the researcher has suggestions that can be developed in further
research:

1. This Hijaiyah Letter Recognition application can be developed again so that it is
compatible with the 10S operating system.

2. Design 3D objects that are more detailed and realistic and display the Ul to make it more
attractive to users.

3. Added menu for hijaiyah letters material such as how to combine hijaiyah letters and how
to give character.
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