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1. INTRODUCTION

The literacy skills of students in Indonesia still requires significant attention. According to
the results of the Programme for International Student Assessment (PISA) survey in 2019, the
quality of education in Indonesia ranked sixth lowest out of 76 countries worldwide
(Kurniawati, 2022). This indicates that literacy skills and awareness in Indonesia are also low.
This situation can be attributed to the lack of understanding among the public regarding the
benefits of literacy. In fact, there are those who are unfamiliar with the meaning of literacy
itself. This is followed by a low interest in reading among the Indonesian population (Ati and
Widiyarto, 2020). The issue of reading interest among elementary school students is an
important problem that needs to be addressed. This is because the problem of reading
interest is closely related to students' reading and writing skills (Jannah and Oktaviani, 2022).
If students have an interest in reading, they will read wholeheartedly (Marshal et al., 2021).
Consequently, this will greatly impact their academic achievements. Reading ability
stimulates reading interest, and reading interest itself will cultivate reading habits or a
reading culture among students (Rohim and Rahmawati, 2020).

In order to motivate and encourage students' reading interest, teachers should provide
engaging media in their classroom design to enhance their reading interest and literacy skills
(Hasanah, 2020). Therefore, instructional media that can support or attract students' interest
are needed, utilising the current state where almost everything relies on technology. Based
on this situation, the researcher aims to offer and present engaging activities that stimulate
students' reading interest, particularly through an application, to improve their reading
abilities.

The "Kisah Si Jojo" application is an Android-based application that facilitates the
improvement of reading interest among modern children. It is practical and can be accessed
anywhere and anytime. The "Kisah Si Jojo" application can enhance students' reading abilities
and interests. Android-based instructional media can have a significant influence on
increasing students' reading motivation (Ahmad et al., 2022) by utilizing Android-based
instructional media.

The "Kisah Si Jojo" application can train students' digital literacy skills and utilize their
gadgets effectively. With SAC features, learning can become more engaging. When students
feel happy and engaged, the learning process becomes easier to absorb. This application
presents visually appealing illustrated stories with AR features that make the characters
appear lifelike.

2. METHOD

The research method used is the ADDIE (Analysis, Design, Development, Implementation,
Evaluation) research and development model, which represents a systematic working process
and systemic aimed at achieving desired results (Almelhi, 2021). The main purpose of this
development model is to design and develop an effective and efficient product.

The research and development procedure utilises a model developed by Robert Maribe
Branch, based on the philosophical foundation of education (Lee, 2012) that the
implementation of ADDIE should be student-centred, innovative, authentic, and inspiring.
The steps in the ADDIE model are interconnected, requiring a gradual and comprehensive
approach to ensure the creation of effective learning products.

In this development process, it will be carried out according to the procedures developed
by Robert Maribe Branch, which consist of five steps. These five steps are: analysis, design,
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development, implementation, and evaluation (Putra et al., 18). Since there is no
implementation and evaluation yet, the explanation will consist of analysis, design, and
development steps. Based on these steps, a more detailed explanation can be provided for
easier understanding, as follows:

1. Analysis

The analysis step consists of two phases: performance analysis and needs analysis. The
first phase, performance analysis, is conducted to identify and classify the problems faced by
students regarding their low literacy skills. Then, solutions are sought by improving or
developing instructional media through Unity software in creating a Virtual-Based Literacy
Application. The second phase is needs analysis, which involves determining the elements or
variations in instructional media required by students to enhance the quality of learning and
students' academic achievements.

2. Design

The second step is designing the interface. UI/UX design is highly beneficial in enhancing
the user experience and overall user satisfaction in the application. In this learning media, the
design of the media is considered in terms of visual design, content design, and language
design. Afterward, the next step involves the development of the learning environment.

3. Development

The third step involves developing the instructional media based on the initial media
design. The steps involved in developing the Virtual-Based Literacy Application, "Kisah Si
Jojo," using Unity software are as follows: 1) Creating and sourcing assets such as materials,
images, backgrounds, music, character designs, and UI/UX designs through platforms like
YouTube, Google, and Canva. 2)Integrating all these assets into the Unity software.
3)Combining the code processing process that utilises programming languages from Visual
Studio Code software into Unity software. 4)Conducting application testing by extracting it
from the final project into APK format (Android application). This stage helps identify any bugs
or shortcomings so that we can be evaluated and improved upon.

4. Implementation

The fourth step is the implementation of "Kisah Si Jojo" to the readers. At this stage, we
have not yet implemented the "Kisah Si Jojo" application to the subjects involved.

5. Evaluation

The fifth step is the evaluation of the "Kisah Si Jojo" application. However, since there has
been no implementation with the subjects, there is no evaluation available for this
application.

3. RESULT
3.1. Analysis stage

In this stage, an analysis is conducted regarding educational needs and the existing
curriculum. In the 21st century, it is recognized that literacy skills, especially reading, are
essential and necessary for Indonesian society. However, the current situation contradicts
this recognition, as the interest in reading and literacy skills among Indonesian society,
particularly students who are the future generation of the nation, are still weak and
concerning. Based on the PISA analysis, it is known that the literacy achievement of
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Indonesian students is currently at a low level, with an overall score of 32% across various
aspects, consisting of 29% for content, 34% for processes, and 32% for contexts (Silalahi et
al., 2022). Furthermore, according to the PISA survey conducted in 2019, the quality of
education in Indonesia ranks sixth lowest out of 76 countries worldwide (Kurniawati, 2022).
This indicates the low level of literacy skills and awareness in the country. Based on research
and the findings of the PISA survey, it is evident that efforts are needed to address and
improve students' literacy skills and reading interests.

One of the efforts that can be done to address the issue and improve students' literacy
skills and reading interests is through the development of an Android-based literacy
application titled "Kisah Si Jojo". The creation of an Android-based literacy application or
digital literacy leverages digital media and networks to present information in reading,
evaluate, discover, and utilise understanding and skills to enhance students' reading interests
(Nasrullah et al., 2017). The Android-based literacy application that will be designed is
structured and equipped with audiovisual elements to create a sense of enjoyment and
prevent boredom, as it includes various appealing visuals. It is expected that this application
will significantly increase students' interest and desire to read. Therefore, we have designed
the development of the "Kisah Si Jojo" application as a digital literacy tool accessible and
usable by elementary school students to enhance their current reading interests and literacy
skills.

3.1. Designing stage

Creating an Augmented Reality-based application requires various preparations, such as
designing the application and identifying what is needed in the app development process,
including images, storyboards, concepts, and so on (Nincarean et al., 2013). The following are
the stages involved in designing the development of the Kisah Si Jojo application.

a. Conceptualization

This stage is the earliest phase in creating the "Kisah Si Jojo" application. In this stage, the
concept is determined based on the background discovered. The issue related to literacy
serves as the foundation for developing the concept of the "Kisah Si Jojo" application, which
highlights the importance of literacy, particularly in elementary schools. Therefore, a concept
is created for a picture literacy application that can enhance elementary student's reading
interests and literacy skills.

b. Storyboard creation

After determining the concept, the developers need to create a storyboard that outlines
the narrative flow to be incorporated into the application. The story should not be abstract
and should possess moral values, aiming not only to increase reading interests and literacy
skills but also to instil positive moral values in students. The storyboard is designed to be as
simple as possible yet captivating through visually appealing illustrations that can be easily
understood by elementary school students.

c. Gathering necessary images and components

The main characters and supporting characters in the story are created by the developer
using the ibisPaint X application, ensuring originality in their design. For the background
design, menu display, and buttons within the application, the developer uses the Canva
application to combine various elements provided by Canva. In Unity, a 3D object in the form
of an orange and white cat image is obtained from the Unity Assets Store, while the marker
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image utilizes Jojo's character by adding a database in the target manager. The database is
then assigned the image as the target with a 5-star rating.

d. Program development

The program development stage utilises Unity 2021 with a project file of the 3D Object
type. Additionally, Vuforia is required to execute the Augmented Reality scan using the target
image, which in this case is the Jojo character.

e. Program evaluation

After completing the application, the next step is the evaluation stage. The evaluation is
only done by the developer by installing the application on their respective devices and
identifying any errors encountered during the initial development phase. It was discovered
that there were several errors that occurred after building and running the application on an
Android device, necessitating further improvements.

f. Final stage and android application testing

After the evaluation, the application is refined based on the identified errors encountered
by the developer during the build and installation process on their devices. Each error is
addressed and resolved, and the application is retested. In this final stage, the application is
considered complete and ready for use, as the errors from the previous stages have been
rectified.

3.1. Development phase

Before creating each scene in Unity, in the Build Settings, ensure that the selected platform
is Android. Then, import images for buttons, icons, and canvases, add background music, and
import the necessary scripts for creating the application in Unity. This can be done by selecting
"Import New Asset." Each scene that will be displayed in the application is created by right-
clicking on the Assets folder, selecting "Create" from the menu, and choosing "Scene."

To create each screen according to the designed layout in the application, the created
scenes are then added with a Canvas. Next, drag and drop the images that will be used as
the display for each screen from the Assets folder onto the Canvas. The size of the images is
adjusted using Transform to fit the Canvas size.

In the creation of the first scene, which is the cover with the title "Kisah Si Jojo," there are
menus such as start, credit, setting, audio, and exit. In the creation of the second and third
scenes, which are the credit and setting screens, there is a back menu indicated by an arrow.
In the creation of the story scenes from the first to the ninth page, there are back and previous
menus indicated by arrows. In the creation of the scene for augmented reality, there is an
instruction image for usage and a home menu.

To create each of these menus, Button Text Mesh Pro from the Ul is used. To make each
button functional, scripts are created that can move from one scene to the next or previous
scene, play background music, turn on and off the background music, and exit the application.
To create augmented reality, Vuforia is used as an intermediary, and 3D models are searched
for through the Unity Assets Store.

The method used to create functional buttons for scene transitions is by creating an Empty
object then rename it to Change Scene and adding a script that enables the scene to change
within the component.
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Picture 1. Scene Transition Script

Next, create buttons for the Start, Credit, Setting, Back, and Previous menus on the Canvas.
Once the buttons are created, go to the Inspector and add an On Click event to each button
by dragging an Empty object named 'Change Scene' that contains the script into the On Click
section. Then, select the LoadToScene option in the Button menu and write the name of the
scene you want to navigate to in the box at the bottom of LoadToScene. Change the image
on each button by selecting an image and assigning it to the Source Image section in the
Inspector. Adjust the size and position of each button using the Transform section in the
Inspector.

To add background music, create an Empty object named 'Background Music' and then
add a script that plays the background music throughout the scenes. In the Component
section, add the music you want to use to the AudioClip within the Audio Source.
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Picture 2. Script background music
The method used to create a button that functions to turn on and off the background music
is to create an Empty object and rename it to Sound Manager. Then, add a script to the Sound
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Manager that allows the audio button to toggle the background music on and off, as well as
change the button image to indicate whether it is on or off in the Component section.

2 S EE X EXE — O . -

Picture 3. Sound manager script 1
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Picture 4. Sound manager script 2

DOI: https://doi.org/10.17509/seict.v3i1.59652
p- ISSN 2744-1656 e- ISSN 2774-1699




Utami et al., Development of The "Kisah Si Jojo" Android Application Based on Augmented...| 52

2 S EE X EXE —_rr .

Picture 5. Sound manager script 3

Next, create a button named Sound Button on the Canvas. In the button, add two images
through the Ul, named Sound on Icon and Sound Off Icon, and assign the images for the on
and off states of the background music to the Source Image section in the Inspector. Then, go
back to the Sound Manager Empty object. There are two empty fields named Sound on Icon
and Sound Off Icon. Drag the Sound on Icon and Sound Off Icon images from the Sound Button
onto the respective empty fields in the Sound Manager, matching their names.

On the Sound Button, in the Inspector, there is an On Click event. Add the 'Sound Manager'
Empty object containing the script to the On Click event. Next, select the OnButtonPress
option in the Sound Manager.

On the Sound Button there is an On Click in the inspector added by dragging an Empty
object named Sound Manager containing a script into On Click. Next choose the
OnButtonPress menu in the Sound Manager section.

To create a button that functions to exit the application, create an Empty object named
'Exit Game Manager' and add a script that allows the button to be clicked to exit the
application in the Component section.
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Picture 6. Exit game manager script

Then, in the Canvas section, a button named Exit is created. To change the image on the
button, you can insert an image in the Image Source section in the Inspector. The size and
position of the button can be adjusted by modifying the Transform. An empty object named
exit game manager with a script is dragged into the On Click in the Inspector section. The next
step is to select the Quit Game option in the Exit menu.

To create an AR Camera, right-click in the Hierarchy section and select the Vuforia Engine
menu. In the Vuforia Engine menu, click on AR Camera. Next, the image used as a marker is
added to the scene by right-clicking on the AR Camera and selecting the Image Target option
in the Vuforia Engine menu. In the Inspector, the Image Target section contains the Image
Target Behaviour component, where the Database and Image Target are adjusted according
to the ones to be used for Augmented Reality.

After everything is set up, the project is saved, and then the Build Settings menu is clicked
in the file. All scenes are added to Scenes in Build in the order they appear in the application.
The icon and name of the application are changed by selecting the Player Settings menu. In
that section, the Company Name is changed to the group name, Group 1 Class 5A', the
Product Name is changed to "Kisah Si Jojo", and the Default Icon is changed to the application
image for 'Kisah Si Jojo'. Once done, the Unity project is built.

An issue that was encountered is that after building and testing the application on a mobile
phone, all button positions became disorganised. This was tested on different types of
phones, and the results were the same, with the buttons being disorganised. The solution to
address this issue is to change the Ul Scale Mode in the Canvas Scaler section in the Inspector
for each scene to Scale with Screen Size. By doing so, the buttons that have been positioned
correctly will retain their positions on each phone type because the canvas will adjust its size
according to the user's phone screen layer (Yin et al., 2022)

Another issue encountered was that the application icon image did not appear when
installed on a mobile phone, even though an image was inserted into the Default Icon. The
solution to address this issue is to configure Adaptive and Legacy Icons. By doing so, the icon
display can appear on all Android versions on the phone when installed.
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Another problem that required starting the project from scratch was selecting Unity 2D at
the beginning. This mistake was realised when starting to work on augmented reality. The
Vuforia Engine menu was not found in that project. When the project was created with Unity
3D, the Vuforia Engine menu was available. This is why the Kisah Si Jojo application had to be
created from scratch in a Unity 3D project in order to incorporate augmented reality.

One of the common obstacles faced during the completion of this project was
encountering several errors in the Unity application. These errors included missing
downloaded components and tools that didn't function as expected. As a new Unity user,
these errors posed the biggest challenge as they were difficult to understand and resolve. The
solution adopted was to search for solutions or answers to the errors faced by others with
similar issues through Google and the Unity community forums.

4. CONCLUSION

The Kisah Si Jojo application is an Android-based literacy application aimed at enhancing
the reading interest of students, created using the Unity application. Before developing the
application, there are several preparations that need to be made, such as concept
development, planning, storyboarding, image components, backgrounds, and more. During
the development of this application, there were certainly various challenges encountered,
ranging from the devices used to the developer's understanding of creating applications using
Unity. However, all difficulties and challenges that arose during this process were successfully
overcome.
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