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ABSTRACT

The low interest in learning among students has resulted in poor learning outcomes, which is partly due
to the lack of learning media that align with students' characteristics. This study aims to develop an
educational game media based on self-regulated learning to improve the learning outcomes of Balinese
language for fourth-grade elementary students. The development process follows the ADDIE model and
focuses on Balinese script content. Three experts were involved in the study: one content expert, one
learning design expert, and one media expert. The product was tested with 3 students in individual trials,
9 students in small groups, and 20 students in field trials. Data were collected through interviews,
observations, questionnaires, and tests, and analyzed using both qualitative and quantitative methods.
The results show that the expert evaluations rated the product very positively, with content expert
evaluation at 92.85%, learning design expert at 98.75%, and media expert at 97.64%. The product trial
results also demonstrated excellent quality, with individual testing at 90.33%, small group testing at 90%,
and field testing at 91.5%. Effectiveness testing revealed a significant improvement in learning
outcomes, with pretest scores averaging 47.5 and post test scores averaging 80.75. This study
highlights the potential of educational game media, incorporating gamification elements, to enhance
student learning outcomes, deepen the learning experience, and make learning more enjoyable.

1. INTRODUCTION

The development of science develops over time. Likewise, new technologies are created as a result
of the development of science which is a sign of the progress of the times. The rapid development of
technology makes the role of technology in all areas of life, one of which is in the field of education (Boateng
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et al,, 2024; Nurillahwaty, 2022). The role of technology in education is a major change and innovation in
the learning process. Digital technology is a powerful instrument to help improve education in many ways,
such as making it easier for teachers to produce learning materials and providing new methods for learning
and collaboration (Haleem et al., 2022; Sembey et al.,, 2024). Utilizing technology in the world of education
can have a positive impact on the learning process (Ambarwati et al., 2022; Miasari et al., 2022). Thus,
technological innovation in education is something that can bring good influence and impact to learners and
also learners. Technology has a myriad of advantages that make access to information faster and without
limits, with this students will find it easier to find learning materials. In addition, teachers must also be able
to adjust the learning process with all changes caused by rapid technological developments in order to guide
their students. In applying technology in the learning process, teachers must also pay attention to the
characteristics of students. The use of innovation in educational game learning media is one of the choices
of technology in learning that can help teachers in teaching students (Candra & Rahayu, 2021; Lopez et al.,
2021). Educational games are games designed to improve and support the digital learning process (Hang et
al,, 2023; Oktariyanti et al., 2021).

In reality, learners still have problems in applying the benefits of technology in the learning process.
This is supported by the facts described in previous research which states that teachers must be able to
facilitate students with digital innovation in the learning process in order to create a smart learning
environment (Dewi et al., 2023; Nguyen et al.,, 2022). Based on the results of observations and interviews
conducted at SD Mutiara Singaraja, it was found that teachers have not been able to facilitate students with
learning media that utilize digital technology to increase the effectiveness of the learning process. In the
learning process, teachers are prone to using lecture methods that tend to have an impact on students’
boredom and loss of motivation and low interest in learning. To design a good learning environment,
students must be interested, motivated, and involved in an active learning environment (Iskandar et al,,
2024; Jaaska et al,, 2022). From the results of interviews conducted with grade IV teachers, it was stated
that students' daily values in local Balinese language content were still low. In addition, teachers' abilities
in creating digital learning media that are fun and can be used by students to support their independent
learning process are still limited. This is in contrast to the reality where teachers should have responsibility
for everything that happens in class and be able to provide a fun but meaningful learning atmosphere that
is poured into digital learning media that is in accordance with student characteristics in order to support
students' ability to learn independently and encourage student learning effectiveness (Garini et al., 2020;
Jorgensen & Skovbjerg, 2024).

The learning process of elementary school children should be designed with a pleasant, meaningful
and efficient atmosphere. Among children, games are considered as one of the fun and motivating activities
(Sukatin et al., 2019; Sun et al., 2023). Games in this context are games that have educational purposes and
contain content related to learning which is considered more fun, interesting and effective (Suhendar &
Yanto, 2023; Sun et al., 2023). Thus, it means that educational games can have a positive impact on children
because they can improve cognitive skills, and the rewards or positive feedback obtained can motivate
students. The development of educational games based on self-regulated learning is relevant to the
problems experienced. Educational games based on self-regulated learning are digital learning media that
contain materials, exercises and quizzes that are designed by implementing self-regulated learning
components. The educational games developed contain materials about Balinese script supported by
exercises and levels, in addition to being equipped with audio, image and video components, instructions
and goals or objectives which are expected to increase students' motivation and interest in learning both at
school and at home. Instructions and objectives and other gamification elements in educational games can
influence cognitive and motivational outcomes (Hu et al., 2024; Lopez-Fernandez et al., 2023).

Other previous research that is in line with this, states that educational games are able to increase
the effectiveness of student learning (Oktavia, 2022; Vita-Barrull et al., 2024). This also agrees with the
results of other studies which say that educational games can increase students' motivation and learning
achievement (Byusa et al, 2022; Ratinho & Martins, 2023). From this it can be concluded that the
development of educational games can be the right solution to deal with student learning problems. The
difference between this study and previous studies is that this study develops educational games using a
self-regulated learning basis that will make student learning fun but meaningful and can facilitate increased
effectiveness of the student learning process.

The purpose of this study is to develop a Balinese script educational game based on self-regulated
learning for grade IV elementary school students. This study also aims to determine the validity of the
Balinese script educational game media and the effectiveness of the Balinese script educational game when
applied in class. The development of this educational game also aims to improve student learning outcomes
in the Balinese script material for grade IV elementary school. The development of a Balinese script
educational game based on self-regulated learning is expected to be able to help teachers in facilitating the
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student learning process. The novelty of this study lies in the integration of independent learning principles,
such as setting learning goals, monitoring progress, and self-reflection, into an interactive and fun game
mechanism. This study is also a pioneer in the development of local culture-based educational games for
elementary school students with an approach that emphasizes independent learning, which was previously
rarely applied to traditional learning topics such as Balinese script. Thus, GoAk Bali not only contributes to
cultural preservation, but also opens new paths in innovative technology-based learning design.

2. METHOD

This type of research is a type of development research, with the development model applied being
the ADDIE development model (analyse, design, development, implementation, and evaluation). The ADDIE
development model was developed systematically and based on the theoretical basis of learning design
(Tegeh & Kirna, 2010). This educational game learning media was validated by conducting tests on experts
and media users. There were three experts in this study, namely one content expert test, one learning media
expert test, and one learning design expert and three product tests including three people for small group
tests, 9 people for individual tests and 20 people for field scale tests. The methods used in collecting data in
this study were observation, interview, questionnaire and test methods. Observation and interview
methods were used to conduct analysis on students. While the questionnaire method was used to determine
the validity and effectiveness of the application and to measure the feasibility of educational game media.
The test method was used to determine the average learning outcomes of students after using educational
game media. The instrument used in data collection was a questionnaire. The instrument compilation grid
is presented in Table 1, Table 2,Table 3,Table 4, and Table 5.

Table 1. The Learning Content Expert Instrument Grid

No. Aspect Indicator Item No.
1 Curriculum Suitability of material to learning outcomes

Suitability of material with learning objectives flow
Suitability of materials to learning objectives

The concepts presented are in accordance with the material
Completeness of materials

Suitability of materials to student characteristics

Easy to understand material

Depth of material

The material is supported by appropriate media

The language used is appropriate to the characteristics of the
students

Use of appropriate and consistent language 11
Suitability of questions to learning materials 12
The questions given are easy to understand 13
Suitability of the level of difficulty of the questions with the 14
learning objectives
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Table 2. The Media Learning Expert Instrument Grid

No Aspect Indicator Item No.
1 Technical Maintainable(can be maintained and managed easily) 1

Usable(easy to use and simple to operate) 2
Operational learning multimedia (clear instructions for using the 3

media are available)

Choosing the right font

Accuracy in selecting text color

Clarity of text

Accuracy of navigation button selection
Navigation buttons match the material
Presentation of navigation buttons instructions
Clarity of voice

Accuracy of music selection

Image clarity 12

o
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No Aspect Indicator Item No.
d. Accuracy of layout presentation 13
e. Media color matching 14
f. The quality of the images presented 15
g. Ministry of Finance opening 16
h. Accuracy of quiz giving 17
Table 3. The Learning Design Expert Instrument Grid
No Aspect Indicator Item No.
1 Appearance a. Clarity of Game Instructions 1
b. Accuracy of feedback 2
c. The attractiveness of the level presentation 3
d. The appeal of exercises and games 4
2 Learning a. Consistency between objectives, materials, and evaluation in a 5
sequential manner
3 Material a. Easy to understand presentation of concepts 6
b. Quizzes/exercises within the levels can train memory. 7
c. Conformity of presentation of material with facts 8
d. Suitability of exercises to materials 9
4  Strategy a. Supports problem solving skills 10
b. Supporting increased student independence and learning motivation 11
c¢. Canimprove students' learning knowledge 12
d. Train your memory 13
e. Accuracy of presentation of difficulty level 14
5 Evaluation a. Accuracy of quiz presentation 15
b. The exercises can be done repeatedly. 16
Table 4. The Individual, Small Group and Field Scale Test Instrument Grids
No. Aspect Indicator Item No.
1 Interest a. Media appeal 1.2
b. Media design quality 3.4
c. Media presentation quality 5
2 Material a. Ease of material 6
b. Clarity of material evaluation design 7.8
3 Languageand a. Using easy to understand language 9
technical b. Use of instructions 10
c. Audio clarity 11
d. Quality of design elements 12,13,14
Table 5. The Pretest and posttest instrument grid
Learning Outcomes Question Indicator Cognitive
Level
Identifying, understanding Students understand the types of hangers and hangings, C2
and writing words and the types of letters, the types of letters, the types of
sentences related to hanging letters
and hanging Balinese script,  Students identify the types of hangers and pendants, C3
hanging script, and installing  attach the letters to the letters, and hang the letters.
Balinese script pages. Students write words using hangers and gempelan, C4

attach the letters ra repa and lalenga, the letter holder

3. RESULT AND DISCUSSION

Result

The presentation of the research results is presented in three parts, namely describing the process
or design of educational game media development, the validity of educational game media development,
and the effectiveness of educational game media development in Balinese language subjects for grade IV at
SD Mutiara Singaraja.
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The design and development of this educational game media is based on the development model
used, namely the ADDIE development model. Analyze, at this stage the results of the analysis of the
characteristics and learning problems of students are obtained, namely students have difficulty learning
due to the lack of learning media that suits their characteristics, resulting in low learning motivation and
having an impact on learning outcomes below average, this makes 85% of 20 students agree and are
interested in the creation of educational game learning media. In the competency analysis, according to the
discussion with the subject teacher, the material discussed is Balinese script, this material was chosen
because script is the most difficult topic for students to understand. Furthermore, an analysis of the facilities
and student learning environment is carried out, there are school facilities in the form of wifi, computer
labs, projectors, and smartphones owned by each student. Design, at this stage a media storyboard is
designed by preparing concepts, materials, and software to develop media, designing instruments, and
designing teaching modules. Development, at this stage media development is carried out and then testing
is carried out on experts and students to determine the validity of the educational game media.
Implementation, at this stage the educational game media is implemented on students to measure the
effectiveness of the media that has been developed. Evaluation, in this stage, an analysis is carried out on
the input and deficiencies of educational game media to determine the feasibility and evaluate the media
that has been developed. The appearance of educational game media can be seen in Figure 1.

Sedang,
sampai yang
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Figure 1. Opening and Main Page View of Educational Game

The validity of educational game media based on self-regulated learning is carried out through
expert tests and product trials to determine the validity and feasibility of educational game media when
used in the learning process in the classroom or used for independent learning by students. The results of
the validity test are presented in Table 6.

Table 6.The Percentage of results of the validity test of educational game development

No. Test Subject Validity Results Qualification
1  Learning Content Expert Test 92.85% Very good
2 Learning Design Expert Test 98.75% Very good
3 Learning Media Expert Test 97.64% Very good
4  Individual Test 90.33% Very good
5  Small Group Test 90% Very good
6  Field Scale Test 91.5% Very good

Based on Table 6, the validity of the results of the development of educational game media was
obtained from the results of the trial of subject matter experts, trials of learning media experts, and trials of
learning design experts, individual trials, small group trials and field-scale trials with the questionnaire data
collection method. Based on the results of the validity, it can be concluded that this educational game media
is declared feasible to be used in the learning process in the Balinese language subject of the Balinese Script
material. The effectiveness of the results of educational game development is obtained by looking at the
difference in the average of students before using educational game media and after using educational game
media, the formula used to see the difference in 2 groups of the same data in this study is the Correlated T
Test. Before conducting the T test, a prerequisite test is first carried out, namely the normality and
homogeneity test of the data. The results of the normality test are shown in Table 7.
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Table 7.The Results of the Pretest Posttest Normality Test

Group Kolmogorov-Smirnova Shapiro Wilk
Statistics df Sig. Statistics df Sig.
Pretest 0.172 20 0.122 0.928 20 0.144
Posttest 0.192 20 0.052 0.923 20 0.116

Based on Table 7, in the pretest and posttest normality test using the Shapiro Wilk formula, the
significance results were 0.144 for the pretest and 0.116 for the posttest, it can be concluded that the
significance values of the pretest and posttest> 0.05 so that the data is stated to be normally distributed.
Furthermore, the results of the homogeneity calculation using the Fisher test obtained Fcount= 1.27 while
Fuble = 4.41 with a significance level of 5%, so it can be concluded that Fcount <Ftabie Which means the data has
a homogeneous variance. Based on the results of the effectiveness test using the T-test formula on the
pretest and posttest data. The results of the t-test analysis are presented inTable 8.

Table 8. Results of t-test Analysis

Data N Average S$2 (Variance) Db Count Table
Pretest 47.50 64.473 38
Posttest 20 80.75 50.723 38 9719 2.024

Based on Table 8, obtained tcount = 9.719 and teple = 2.024. it can be concluded that tcount > trable
which means Ho is rejected and H1 is accepted. This means that there is a significant difference in student
learning outcomes in the Balinese language subject of Balinese script material between before using media
and after using educational game media. So, this educational game media is declared effective because it is
able to improve student learning outcomes as seen from the increase in the average student learning.

Discussion

Based on the results of the research that has been conducted, the development of educational game
media has gone through a series of development processes and has been validated by experts and has been
tested on students as test subjects. The validity that has been carried out states that educational game media
based on self-regulated learning is declared valid with very good quality and is suitable for use in the
Balinese language learning process for fourth grade students of Mutiara Singaraja Elementary School. This
is because the research on the development of this educational game uses the ADDIE development model
with 5 stages, namely analysis, design, development, implementation and evaluation. Development using
the ADDIE model will be effective because this model provides an opportunity for developers to conduct
evaluations at each stage, so that it will produce good products (Harefa et al., 2023; Safitri & M.Ridwan Aziz,
2022). Likewise, the very good qualification results obtained in this study were obtained because there was
a match between the indicators, objectives and competencies with the material contained in the media so
that there was no gap in the material and it was easier for students to receive the information contained
therein (Fikri et al,, 2021; Zandkarimi., 2013). The concept of gamification contained in the media makes
students more motivated and of course attracts students' interest in learning (Ristiana & Dahlan, 2021;
Zheng et al, 2024). Features contained in the game such as level presentation, providing feedback,
involvement can motivate students and encourage the achievement of desired learning outcomes. (Jaaska
etal., 2022; Tresnawati et al., 2023).

Games Self-regulated learning-based education is appropriate for use as a support for the student
learning process because it is interesting for students, besides that self-regulated learning is important for
success in school, with self-regulated learning individuals are involved in self-determination efforts and are
active in planning, carrying out, and evaluating their actions and regulating their behavior, thoughts and
feelings to achieve goals (Ebbes et al.,, 2024; Hertel et al., 2024)]. Self-regulated learning has an important
role in achieving individual academic achievement, self-regulated learning also contributes to student
success in achieving optimal achievement (Hertel & Karlen, 2021; Xu et al.,, 2023). In addition, the material
presented using an educational game model which contains images, audio and video as components makes
the material delivered in an interesting and clearer way so that students can understand the material more
easily (Hui et al,, 2021; Wira, 2023). The use of visual media can facilitate student understanding, attract
interest and strengthen student memory (Kustandi et al., 2021; “The Influence of Audio Visual Media on
Learning Outcomes of Grade V Elementary School Students,” 2019).

GamesEducation can increase students' enthusiasm for learning. Games have their own appeal to
children so that children's enthusiasm for learning can emerge, besides that games have been proven to
increase students' creativity, involvement, critical thinking, and problem-solving skills (Gutierrez et al.,
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2023; Nugroho & Ma'arif, 2022). The gamification component contained in educational games makes
children not easily bored in receiving learning. In addition, growing student interest in the learning process
is important. Interest is the beginning of student movement in the learning process which is used to achieve
goals that have a big role that affects learning outcomes (Ardiana et al.,, 2024; Muliani, 2022). When students
have an interest in learning within themselves, then they will automatically try to achieve their desires and
goals. Learning that is done while playing will create active learning activities, this will certainly encourage
a form of meaningful learning (Lindberg, 2020; “Read & Play Media Based on Educational Games to Cultivate
Reading Interest in Grade 2 Elementary School,” 2022).

The results of previous research stated that developing educational games with the ADDIE model
can attract children's interest in learning while playing (Amanda & Putri, 2019; Maulana & Junianto, 2022).
Other studies also agree that educational games get a very good response from students (Rizky et al., 2022;
Salsabila et al., 2020). It can be concluded that educational games are learning media that can attract
students' interest by presenting the concept of learning as something fun so that it can motivate students.
The advantages of this educational game media that has been developed are that there are levels with
different levels of difficulty and the presentation of quizzes in these levels can increase student retention of
previously studied material and can train students' strategy management. The existence of exercises that
can be done repeatedly is useful for measuring the results of students' understanding of the material. This
educational game media does not need to use an internet network if it is installed on a smartphone, making
it easier to access. There is a reward board, which is useful for fostering students' enthusiasm for learning.
The division of material is clear and there are instructions on each page of the game, making it easier for
students to use the media. And this educational game media uses a self-regulated learning basis where this
will indirectly improve students' learning regulation which will have a good impact on students in the
learning process.

The components of self-regulated learning in this educational game include, introductory video, the
introductory video contains general information about the educational game they will use. With the
introductory video, users can prepare and plan their learning activities in advance. Material division, the
division of material in the educational game allows users to organize their learning activities well according
to their own learning goals. Game instructions, users can instruct themselves in advance so that they can
set strategies and goals in their learning activities. Practice, with practice users can conduct self-evaluation
in their learning activities. The practice menu is designed with a drag and drop model so that users can try
many times and providing an explanation when users succeed in the practice menu will increase user self-
evaluation. Badges (rewards or badges that symbolize user achievements), users can monitor the
achievement of their learning activities.

Level, the presence of levels in educational games allows users to manage their learning. Users can
set whether their learning activities want to be increased if they want to complete all levels. Feedback, giving
feedback when users successfully complete the mission in the educational game makes the user's emotional
reaction more positive towards what they do. Enemies/opponents in the game, enemies or opponents while
playing can make users more observant in making strategies by paying attention to time, speed, and
previously learned material in order to win the game. Heart (life), giving the heart component which means
the user's life is intended to make users aware of the limits of their game. So that users will be more careful
and improve their mastery of strategy. Looking for the key in the game. The existence of victory conditions
in the game supports users to create strategies to complete the goals of the game.

The limitation of this study is that it only focuses on one material, namely Balinese Script for grade
IV elementary school. In addition, the media is not yet available on download platforms such as the Play
Store, so it will be a little difficult for users if they want to download this educational game application. The
implication in this study is that it can be used by teachers and students to facilitate the learning process. To
perfect educational game media, it is recommended for developers who develop similar products to be able
to develop media that have complete components ranging from materials, exercises and evaluations. In
addition, it would be very good if the products developed later can be easily accessed by everyone so that
the products developed can be useful for many people.

4. CONCLUSION

This self-regulated learning-based educational game media is declared effective based on the
results of expert tests and product trials on students with very good qualifications as well as the results of
effectiveness tests. It can be concluded that the development of this self-regulated learning-based
educational game is feasible to be used during the learning process. This educational game media is able to
increase the effectiveness of student learning which has an impact on improving student learning outcomes
and can help teachers in facilitating the learning process.
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