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Abstract

The development of modern science and technology has to be accompanied by learning media innovation. The
transformation of it can be in form of digital learning materials. The aim of this study is to investigate whether
the Kodular can be utilized in compiling digital learning materials. This study is descriptive qualitative
exploratory research based on depth interview in which the primary data is in form of field notes taken from
interviews to the user of Kodular, the elementary school teachers, and the questionnaire results on the teachers’
needs in the elementary school. This study involves the user of Kodular and elementary school teachers which
are selected using purposive sampling. The procedures of preparing digital learning materials are 1) analyzing
the needs of teaching materials, 2) designing the concepts of teaching materials, and 3) developing teaching
materials based on the structure of each learning material. The results of study shows that Kodular is able to be
utilized in compiling digital learning materials of early reading for elementary school students by implementing
Kosasih’s strategy. It can be concluded that Kodular is used as a media in compiling the materials of early
reading in forms of texts, pictures, voices, and animations. The output is the digital learning materials in form of
application which can be installed on Android devices.

Keywords: Digital learning material, early reading, elementary school students.

4. Introduction

Manuscript The elementary school is one of the most important parts for students because it is the first step
in introducing a more complex world of learning. It is an educational institution for children (7-12 years old) in
having elementary learning for 6 years (Kurniawan, 2015). It is as a new learning source to support the learning
process (Puspitasari & Hanif, 2019). This condition drives the elementary school as a determinant that greatly
influences how students will carry out their future education (Chen et al., 2020). It can be done by providing
understanding, skill, and attitudes for students (Marmoah, 2022). Therefore, in the early stage, students will be
introduced to arts such as drawing (Caiman & Jakobson, 2019). They are trained to think using mathematical
symbols (Schliemann et al., 2003) and taught learning skills such as listening, speaking, reading, and writing
(Widyaningrum & Hasanudin, 2019).

The several learning have been designed, structured, and considered in form of curriculum which is
suitable for students. The curriculum has to focus on students, review their personalities, facilitate them to
express themselves (Altun & Biiyiikoztiirk, 2014), develop their thinking ability about the future (Vidergor et al.,
2019), and able to be accepted by students, parents, and teachers (Wylie et al., 2018). The curriculum
implementation at elementary school helps the learning understanding to be more systematic and effective (Li,
2022) because it uses educational theory which has been tested and suited to the students’ age and development
(Schick & Cierpka, 2005).

The age and development of elementary school students greatly affect their characters. It is proven by the
emergence of strong relationship between character development and school age (Zen et al., 2019). There are
also the differences in students’ basic characters at different class levels (Koussihouedé, 2020). This
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characteristic creates the differences in students’ acquisition ability (Bourdeaud’hui et al., 2018). It will influence
on their learning results in the class (Fitchett & Heafner, 2017). Therefore, the suitable learning is needed to
improve their achievement and intention to learn in the elementary school (Chu et al., 2010).

The academic level at elementary school which is getting higher causes the learning process to be difficult
and students’ achievement to be decreased (Quilez-Robres et al., 2021). Moreover, it causes students to be
difficult to concentrate in learning (Cai, 2021). As a result, it is important to provide learning which contributes
to the students’ success at elementary school such as social skill, self-regulation skill (McClelland et al., 2006),
and the use of language skills (Ufer & Bochnik, 2020). One of the language skills that becomes the core to gain
success at elementary school level is the ability to understand from early reading (Lervag et al., 2018). Based on
those explanations, it can be viewed that developed learning at elementary school is initiated by various basic
skills including language skills which make early reading as a core to make students to be success.

Early reading is a process of forming reading skill which is delivered in the early years of elementary
school. It is a phase in which students start to study reading and understanding an instruction (January &
Klingbeil, 2020) by recognizing syllables and language sounds (da Silva et al., 2022). In the early reading,
students will start to recognize clues (Nation et al., 2001) and learn to understand texts as an initial support for
the desire to read in a higher stage (Stutz et al., 2016). It is also utilized to improve students’ reading skill with
various purposes (Slavin et al., 2009).

There are many goals that can be achieved through early reading for elementary school students starting
from understanding to voicing words. Early reading can also help students to memorize words easier in the
learning process (Gallet et al., 2020). Abadzi states that early reading aims to develop children’s brains in the
golden age by mastering and voicing words to achieve fluent reading ability (Graham & Kelly, 2019). This phase
aims to train students’ visual and memories related to the text given (January & Klingbeil, 2020), so it has
positive effect, creates critical thinking (Coyne et al., 2004), and improves students’ achievement scores in the
following year (Eppler et al., 2011).

To achieve the learning goal of early reading needs to implement the suitable method (Sung, 2020).
Teachers have to understand the early reading skill and learn the methods that can be used to instil and improve
students’ early reading skill (Andzayi & Tkwen, 2014). Eri describes several methods which can be provided to
students such as pre-alphabets, partial alphabets, full alphabet, and combined alphabet (January & Klingbeil,
2020). Other methods that can be used such as ‘see and say’ as the beginning of letter introduction (McBride-
Chang & Suk-Han Ho, 2005). The ‘thyme and analogy’ method as an initial introduction to advanced learning
skill (Goswami & East, 2000). The method of providing independent reading materials is as a teaching material
(Wang et al., 2020). Based on those explanations, it can be stated that there are various methods which can be
utilized to gain learning goals of early reading starting from introducing alphabets to providing teaching
materials.

A teacher has to be able to create and provide learning materials as the student’s way to understand higher
reading skill (Kurniaman & Zufriady, 2019). Several learning materials that are often used by teachers can be in
forms of determining reading materials, reading in groups, and reading as weekly assignments (Hamra &
Syatriana, 2012). It needs to be noted that other teaching materials that can be utilized to improve reading
process can be manifested in individual reading activities, group reading, and discussion (Jin et al., 2020). The
early reading can also be delivered using teaching materials in forms of language word structures. However,
there are many mistakes in the basic concept of the teaching materials (Joshi et al., 2009) and teacher gives no
knowledge related to reading which causes it is less efficient (Phelps & Schilling, 2004). In other words, the use
of various teaching materials becomes one of important aspects for the continuity of early reading. Furthermore,
there are still many errors in the implementation of teaching materials, so the learning process will be less
efficient.

The improper implementation of learning materials causes problems in reading such as early reading which
needs more innovation. It is proven by the role of reading in most countries has decreased in the last twenty
years (Kamalova & Koletvinova, 2016). It causes problems in school policy about learning to read (Coburn,
2006). The same thing happens in Indonesia in which students’ early reading skill at elementary schools is still
relatively low (Rahman & Haryanto, 2014). It is indicated by several elementary school students in the East Java
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are not able to read and do not have good reading skill (Damaiyanti, 2021). It happens because there is no
students’ interest in reading all book materials (Hasanudin & Puspita, 2017), so it needs teaching materials
which are more varied such as interactive teaching material or digital teaching material (Smaragdina, 2020).

Digital teaching material is one of teaching materials which is available with the support of technology, so
it helps teachers in delivering materials easier and it can attract students’ intention to use it. Digital learning
material supports the technology which is closely related to teaching and learning process (Damirkan, 2019). It is
able to help teachers in preparing learning process with automatic control and the materials can be delivered
directly through technology media (Tsai et al., 2017). Materials that have been prepared by teachers can be
stored in digital teaching material in form of electronic text documents and various other forms (Acker et al.,
2013), so the students can easily access the learning (Walan, 2020). Moreover, it makes the digital learning
material as fun guidance and provides many additional functions (Basarmak, 2019).

The function and use of digital teaching material for its users also tend to be varied (Zhang & Li, 2006).
Mishra and Koehler state that digital learning material has a function to help students in carrying out the teaching
and learning process and creating communication that supports it to be more effective (Walan, 2020)).
Furthermore, the learning material can support the learning by examining the advantages and disadvantages of
the teaching and learning process (Bergvall & Dyrvold, 2021), so it has a role as a component to improve the
learning media which has not been optimal (Setiyani et al., 2020). Moreover, the learning material can increase
the teachers’ roles in educating and delivering the materials to students (Qi, 2018). In other words, the use of
digital learning material is as the learning support and one of components in delivering materials which is very
useful for students and teachers.

These various functions are one of the advantages provided in implementing digital learning material. The
other advantages of digital learning material are that it can be implemented in various ways and technological
devices (Buzzard et al., 2011), be able to copy the learning information, be able to construct the learning model,
and be able to develop the learning system (Zhang, 2021). Moreover, it can optimize and expand the students’
learning (Henderson et al., 2017). It is also able to attract students’ attention, improve their focus, create fun
learning, and provide learning motivation (Damirkan, 2019) because the technological media is not only the
source of information, it also provides opportunity to express themselves in forms of broader imaginations
(Buckingham, 2007).

Result of study on the implementation of digital learning material reveals that it is potential and practical in
the learning process (Gong, 2021), the students’ motivation is improved when the digital learning material is
implemented and it becomes the learning technology (Florez-Aristizabal et al., 2019). The digital learning
material is proven to be more effective than traditional learning material in encouraging students to join the fun
learning (Hughes-Roberts et al., 2020). Its implementation is able to maximize the use of educational tools
(Hassell et al., 2021) and strengthen the relationship of classroom learning and social environment (Chen, 2022).
Based on those results, the digital learning material is stated to be useful in learning, it provides students’
motivation and attention, and it also optimizes the educational tools in learning.

The success of using digital learning material cannot be separated from how it is arranged and designed to
meet student’s and teachers’ needs. It is designed comprehensively from the knowledge and the use of
appropriate technology to create broader teaching and learning (Quintero et al., 2007). The examples of digital
learning materials which can be used by teachers are digital whiteboards, digital portfolios (Kreijns et al., 2013),
and visual technology that facilitate students in the learning process (Calandra & Lee, 2005). In addition, the use
of digital learning material can be arranged by reacting to abundant learning management system (Robinson et
al., 2019), for instance making digital learning material using Kodular (Syarlisjiswan & Wahyuningsih, 2021).

Kodular is a website that makes the users to be easier to create the application without coding or
programming language (Firdaus & Hamdu, 2020). It becomes a platform that is enhanced to create the
application (Saputra et al., 2020) for the Android devices using browser and connected smartphones (Wahyuni et
al., 2021). Kodular can be considered as website for making android-based application without coding and block
programming (Ronaldo & Ardoni, 2020). It also provides places to make application quickly (Alda, 2020). It can
be concluded that Kodular is a website that can create an android application without going through a
complicated programming process, so it is easier to be used by its users.
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Kodular is a part of computer program that provides facilities to create new software (Sutrisno & Hamdu,
2020) which also has several tools in creating application easier (Kholifah & Imansari, 2022). This website has a
function to develop learning through android smartphones to improve students’ skills (Rismayanti et al., 2022).
It is also as a medium for monitoring and storing information (Alfian et al., 2020). Kodular has the function of
improving the application builder to make it more efficient and can be used as database storage (Kumala &
Winardi, 2020). In conclusion, Kodular is the creator of new software in form of android-based application
which can store the data without coding process.

The function of Kodular in creating application easier becomes one of its advantages. Other advantage of it
is its simple appearance, so it is easier to be understood (Supanji et al., 2021) with the principle of making
application from components and features based on the user’s desire (Sutrisno & Hamdu, 2020). In addition,
Kodular can develop learning materials so the students can understand it easier (Rizqiyani et al., 2022). It is also
used as teaching-learning media that is easy to be understood (Kasma & Siaulhak, 2022). Moreover, Kodular has
an advantage of online and free access method (Rismayanti et al., 2022).

The success of making digital learning material using Kodular has been proven by many researchers. A
study in which a learning assisted by Kodular using smartphones reveals that it encourages students to have
independent learning anywhere and anytime (Fauziyah et al., 2022). Another research shows that Kodular
provides satisfactory result in creating valid, effective, and practical learning (Rizqiyani et al., 2022). Moreover,
learning using Kodular is acceptable and has no access constraint (Setiawan, 2020). The learning which is
supported by Kodular is fairly good because its features are very useful (Kasma & Siaulhak, 2022, so it is able to
create adequate and interesting results (Rismayanti et al., 2022).

Based on those explanations, it needs a strategy in compiling digital learning material using Kodular. So,
the compiled digital learning materials really help elementary school students to read.

5. Method

This study is descriptive qualitative exploratory research based on depth interview. The aims of this study
are to collect as much data as possible and investigate the new relationships which show that Kodular can create
digital learning materials. The analysis result creates hypothesis on whether the Kodular can be utilized in
compiling digital learning materials.

The primary data is in form of field notes taken from interviews to the user of Kodular, the elementary
school teachers, and the questionnaire results on the teachers’ needs in the elementary school.

The research subjects are selected using purposive sampling. The subject criteria are: 1) Subject A as the
users of Kodular who have ever created various applications, 2) Subject B as elementary school teachers in East
Java, Indonesia.

The procedures of preparing digital learning materials are 1) analyzing the needs of teaching materials, 2)
designing the concepts of teaching materials, and 3) developing teaching materials based on the structure of each
learning material (Kosasih, 2020).

6. Results and Discussion

Results The strategy to compile digital learning materials of early reading for elementary school students
using Kodular utilizes the strategy developed by Kosasih. It is started from 1) analysing the needs of teaching
materials, 2) designing the concepts of teaching materials, and 3) developing teaching materials based on the
structure of each learning material (Kosasih, 2020). It is described as follows:

3.1. Analysing the needs of teaching materials

To investigate the needs of teaching materials of early reading for elementary school students, the
researchers distributed questionnaires to the elementary school teachers especially in the first grade of it. The
teachers are in five districts at East Java, namely Bojonegoro, Tuban, Lamongan, Mojokerto, and Jombang.
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The questionnaire is stated “Based on the development of science and technology, do you think that the
availability of early reading teaching media for elementary school students needs to be developed? [In
accordance with the development of science and technology, do you think the availability of peer reading
learning media for elementary school students still needs to be developed?]”. Based on that question, the
teachers’ responses can be viewed in figure 1.

@ Perlu
@ Tidak

Figure 1. Teachers’ responses on the availability of teaching media
Source: Researchers’ Data taken from Google forms

In figure 1, it can be viewed that the percentage of teachers who say ‘Yes’ are 100% and ‘No’ are 0%. In
other words, the elementary school teachers agree that teaching media of early reading for elementary school
students needs to be developed.

Their reasons are almost the same. It needs to be developed because in line with the development of
science and technology, the teaching media has to be developed. To get more reasons, the researchers conduct
interview. The interview transcript with one of the teachers in elementary school at East Java can be viewed as
follows.

P :‘“Assalamualaikum, Mam.”

SB : “Waalaikumusalam, Sir.”

P :“We would like to confirm your response in the questionnaire that you have submitted.”
SB : “Sure. Go ahead!”

P : “You say that ‘every year the technology is developed. The application is also updated once in a
month. So, the teaching media for elementary school students has to be developed’. We would like to ask you, in
what fields the relationship of technology and teaching media for elementary school students?”’

SB : “The thematic materials can be combined with the current technology. For example, the material of
singing together for the first-grade students can utilize audio visual media such as YouTube or the video edited
by teacher which is shown using an LCD Projector and sound to make the students follow the song played”

P :“Then how about the materials of early reading, Mam?”

SB : “Absolutely the children are created audio visual media. The teachers are able to read various recorded
alphabets. It is edited attractively by adding animations, music. The students will be motivated to learn.”

P : “So, what form can these teaching materials be packaged in to keep up with technological
development?”

SB : “The learning materials can be created in form of short videos that can be added into the application.”
P :“Thank you for your information, Mam.”

SB : “My pleasure, Sir.”

The results of interview with the elementary school teacher are strengthen by the research which reveals
that the Android application in form of education games based on Nusa Tenggara Timur local wisdom can be
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utilized as teaching media of early reading for the first-grade students of elementary school (Kharisma &
Arvianto, 2019). Another study states that digital learning media which is popular to be used is based on website
and Android (Astuti et al., 2020).

3.2. Designing the concepts of teaching materials

Designing the concepts of digital teaching materials of early reading for elementary school students is
started from 1) preparing the material compositions to be written such as picture design, voices, animations
about reading which are suitable for elementary school students, 2) making the sequence of materials from the
casiest to the most difficult, for instance, recognizing the alphabets so the students are able to read story. It can
be viewed in figure 2.

6
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4
2 membaca cerita
membaca || kalimar
L membaca kata
membaca | suku kata
mengenal huruf
alfbet  kensonan

dan vokal

Figure 2. The sequence materials in digital teaching materials of early reading
Source: Researchers’ Data

Moreover, 3) designing a digital teaching material container for early reading by utilizing free or paid
websites which can produce digital teaching material. The three stages are the main parts in designing the
concepts of teaching materials. A study reveals that the concepts have a function to relate one material with other
materials which can be used in Maple (Yenti, 2016). Other study shows that the concepts make the students to be
able to find and understand the sequences and development of structured language teaching and learning theories
(Irfadila, 2020).

3.3. Developing teaching materials based on the structure of each learning material

The digital teaching materials of early reading for elementary school students can be developed using
Kodular website. It can be accessed through the link https://www.kodular.io/ . The homepage of Kodular can be
viewed in figure 3.

KODULAR

Figure 3. The sequence materials in digital teaching materials of early reading
Source: Researchers’ Data
To access Kodular, the user has to register as follows:

1. Create an account in Kodular website by clicking ‘Create Apps!’ in the right corner or in the centre of the
screen.

2. Enter the email and password.

3. Click the button ‘Create Account’ to make a new account, or ‘Sign in’ when the user has had the Kodular
account.
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4. The first page of Kodular website can be viewed in figure 2.

Figure 4. The first page of Kodular website
Source: Researchers’ Data

After successfully registering, the second step is to start in compiling teaching materials. The ways to
create digital teaching materials of early reading using Kodular are as follows:

1. Selecting the button ‘Create Project’ in the lower left corner. The button ‘Import Project’ is used to send
project to another devices. In the ‘List project’, there is a project logo that has been created before. So, the
user is able to find project easily because it is equipped with a description of time manufacture. To edit the
project which has been created, the user needs to click the menu button based on the project image.

2. The Kodular will direct the user to give a name to the project that will be created. Pay attention to make the
project name, so it is accepted by the system. The example of giving name that is rejected by system can be
viewed in figure 5.

pend dikan Literas:

Project names mus stas with a lefier and car corsain only lesers, numbers, and underscores

Figure 5. The way to provide name to the project
Source: Researchers’ Data

It should use ‘underscore’, so the name is not rejected by system. The example of project name which is
not suitable is “Literacy Education” (9), the appropriate project name should be “Literacy Education” (o).

3. Configuring the project that will be created. In the configuration window, the user is asked to fill the theme,
min SDK, package name, primary colour, primary colour dark, and accent colour. The functions of the menu
are explained in table 1.

Table 1. Functions in the configuration window

Source: Researchers’ Data

Menu Function

Theme There are three choices in this menu, namely default, light theme, and dark
theme. Choose one of them!

Min SDK This menu is suitable for Android level 4.4 -4.4.4 (API 19) to Android 10.0
(API129)

Package name This menu is used to fill the name of company or its user

Primary color This menu is used to choose the basic color of the application

Primary color dark This menu is used to choose the color of the application

Accent color This menu is used to choose the color of the application
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When the setting has done, the user should click ‘Finish’.
4. The main project screen of Kodular will show ‘screen 1° that is ready to be filled in.

5. To add the next screen, the user has to click the button ‘add screen’. The user can rename ‘screen 2’ as he
wants. After that, he has to click the button ‘create’. The screen that has been added can be viewed in the
menu of ‘screen 1’ by clicking it. In this case, there are two screens that have been created. One screen means
that one screen on Android smartphone. The more screens are created means more materials that have to be
prepared and designed.

6. In processing the screen into an attractive display, it can utilize the feature ‘designer’. It has a function to
design the screen. While the ‘assets’ menu is used to input the materials in form of pictures, etc. into the
Kodular. In ‘designer’ menu, there are many tools on the left screen, namely user interface, layout, media,
drawing and animation, maps, sensors, social, storage, utilities, dynamic, components, connectivity, Google,
monetization, Lego mind storms, and extension.

7. After the screen has been laid out, the user should make ‘blocks. It is used to provide link to the following
screen. This menu is next to the ‘designer’ menu. There are three main tools on the left side of the layer. In
the ‘built-in’ menu, there are many tools which can appear by clicking the button ‘+” in it. The tools contain
control, logic, math, text, lists, dictionaries, colours, variables, and procedures tools. It can be viewed in
figure 6.
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Figure 6. Tools in ‘built-in’ menu

Source: Researchers’ Data

Those tools provide command to the next screen. This function is exactly the same with coding in
programming language or hyperlink function in a PPT file at Microsoft power point.

8. After all of the materials have been inputted into Kodular and all screens have been blocked to the next
screen, the user has to preview the result by clicking the button ‘test’. This button aims to provide the display
result on the Android-based devices. In this part, the work of application can be monitored. It needs accuracy
in editing, deleting, or adding necessary materials. Both terms of aesthetics and content have to synergize to
provide suitable teaching materials.

9. In the last part, the user is able to convert the materials in form of application using ‘export’ menu. He has to
wait for Kodular to complete the export project. At the end, the menu will be appeared as in figure 7.
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Android App for "pendidikan_Literasi”

Scan the QR code on your phone to install the app or download the APK file to
‘your computer.

Note: This link is valid only for two hours. It is recommended to export your
app as an Android App Bundle for distribution via Google Play.

kodular.app/CQK-ZDI B

Close

Figure 7. The menu of application downloader
Source: Researchers’ Data

The user can download the application directly or scan it using QR Barcode.
10. The export result of application can be moved to Android devices.

11. Digital teaching materials of early reading at elementary school can already be used on students’ Android
devices.

In gaining information about Kodular website, the researchers carry out interview with one of Kodular user
who has created various applications. The interview transcript can be stated as follows:

P : “Assalamualaikum, Sir.”

SA : “Waalaikumusalam, Sir.”

P :“Do you often use a Kodular website?”
SA :“Yes,1do”

P :“Excuse me, Sir. What do you use it for?”

SB : “I often use Kodular to compile teaching material, to make educational game and other simple game in
which the output is based on Android.”

P :“Then, how is the Kodular’s role in early reading of elementary school?”

SA : “Kodular has a role as a media for compiling materials in early reading in which the output of digital
teaching material is in form of application that can be installed in Android smartphones.”

P :“So, what are needed to compile digital teaching material of early reading in Kodular website?”
SA : “the materials in forms of texts, pictures, voices, or animations.”

P :*“You can conclude that Kodular can be utilized in compiling digital teaching material, can’t it?”
SA :“Yes,itcan.”

P :“Thank you so much for your information, Sir.”

SB :“My big pleasure”

The results of interview with the Kodular users are reinforced by a study which reveals that mobile
application is developed using Kodular software (Rosman & Latip, 2022). Other research explains that Kodular
can be used to create application display on smartphones. To display the application on smartphone is carried out
by scanning the QR barcode in the Kodular (Fitriyah et al., 2022).

4. Conclusion
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The conclusion of this study is Kodular can be utilized in compiling digital teaching materials of early
reading for elementary school students by implementing Kosasih’s strategies, namely 1) analyzing the needs of
teaching materials, 2) designing the concepts of teaching materials, and 3) developing teaching materials based
on the structure of each learning material. Kodular has a role as a media for compiling early reading materials in
forms of texts, pictures, voices, or animations. The output of it is the application which can be installed in
Android smartphones.
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