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ABSTRACT

The implementation of PPKn learning is still fixated on conventional methods, and the lack of interactive
learning media that utilizes technology in elementary schools makes students feel bored. Most
elementary school students have difficulty understanding PPKn material because they tend to perceive
PPKn as a subject with a lot of memorization, especially on the history of the formulation of Pancasila.
The rapid development of technology is expected teachers to be able to bring up innovation in Pancasila
and Civic Education learning to increase student learning motivation. This study aims to develop learning
media, namely educational game media based on Computer Assisted Instruction (CAl) material, on the
history of the formulation of Pancasila in PPKn learning for fourth-grade elementary school students.
The type of research used by researchers is development research or R&D with the ADDIE development
model. Observation, interview, questionnaire, and documentation methods were used for data collection
in this study. Quantitative and qualitative techniques are helpful as data analysis techniques. Based on
the validation results of media experts, a percentage of 84.5% met the very feasible criteria, material
experts obtained a percentage of 100% completed the very feasible criteria, as well as user responses,
namely student responses, obtained an average score of 93% meeting very feasible criteria and
response teachers obtained a percentage of 96.2% very feasible criteria. So it can be concluded that
educational game media based on CAIl is appropriate to be used as PPKn learning media for fourth-
grade elementary school students.

1. INTRODUCTION

Pancasila and Civic Education (Pendidikan Pancasila dan Kewarganegaraan/PPKn) is one of the
compulsory subjects at the elementary school level. Pancasila and Civic Education in the independent
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curriculum are separate from other subjects as in the 2013 curriculum, namely thematic learning.
Independent learning aims to provide opportunities for teachers to freely design learning activities
according to learning needs and targets (Khoirurrijal et al., 2022; Widodo & Al Muchtar, 2020). Pancasila
and Civic Education / PPKn subjects are helpful in developing students to become competent citizens
according to national education based on Pancasila and the 1945 Constitution. According to the Law of the
Republic of Indonesia, Number 20 of 2003 concerning the National Education System, Article 1 Paragraph
(2) confirms that national education is education based on Pancasila and the 1945 Constitution of the
Republic of Indonesia, which is rooted in religious values, Indonesian national culture and is responsive to
the demands of changing times (Hasanah et al., 2020; Raisita et al,, 2021). The role of the teacher is needed
so that learning becomes more meaningful so that students learn actively in Pancasila and Civic Education
learning to increase their knowledge and form strong characters. One of the Pancasila and Civic Education
materials in the independent curriculum is historical material for the formulation of Pancasila. The purpose
of students studying the history of the formulation of Pancasila is to increase their understanding of the
meaning, and values of Pancasila and the process of its formulation as the basis of the state, the nation's
view oflife, and state ideology. Pancasila must be preserved because it is the basis of the state, ideology, and
philosophy of the Indonesian nation, which is capable of maintaining the integrity of the Unitary State of the
Republic of Indonesia (NKRI) (Ahmadi et al., 2021; Susilawati et al., 2022).

The problem that is often encountered in Pancasila and Civic Education learning is that students
have difficulty learning a material. Low learning outcomes because education is more concerned with
completing the target material each semester rather than paying attention to the implementation of the
learning process (Dewi, 2016; Wang et al., 2013). Most students have learning difficulties because they do
not like Pancasila and Civic Education learning. Pancasila and Civic Education factual material, namely the
history of the formulation of Pancasila, is considered difficult for elementary school students to learn. More
material or memorization in Pancasila and Civic Education causes students to feel heavy in learning, so it is
difficult to remember and even forget about the material taught by the teacher (Halimah & Sungkono, 2021;
Putriningsih & Putra, 2021). The teacher's lack of ability to provide learning variations causes students to
view Civics as boring learning, so learning media is needed to attract interest in education and understand
the material more easily. Pancasila and Civic Education learning paradigm still uses the old paradigm in
which students are given knowledge from the teacher so that students become passive (Musafa, 2018;
Raisita et al., 2021). Teachers explain Pancasila and Civic Education material more by telling stories and
only occasionally using instructional media depending on the learning material. Teachers in elementary
schools are expected to be able to innovate to create exciting learning media so that it will stimulate
increased student motivation and understanding of the material. Learning in elementary schools does not
match the level of development and needs of elementary school students (Dewi, 2016; Sartono etal., 2022).

Based on the results of observations during the learning process and interviews with fourth-grade
teachers at Ngegong Elementary School, it is known that the teacher is dominant in the Pancasila and Civic
Education learning process using the lecture and question and answer method. Even the teacher is more
prevalent in learning with the old paradigm by providing explanations of the material than students are
given assignments (Santoso & Wuryandani, 2020; Silvia et al., 2019). Teachers and students only use LKS
books as printed media for learning resources. Students are less interested and lazy when reading LKS
books because they only contain black-and-white writing and pictures. This causes competence in Pancasila
and Civic Education learning to be not optimal because students are lazy to read or memorize learning
material. In addition, teachers still do not utilize technology as a learning medium. Even though the media
in learning is very effective when used during the learning process, it must be considered systematically
(Cigerci, 2020; Manuaba & Putra, 2021). The media that teachers often use is PowerPoint media in
delivering material and has not maximized the availability of school computers and laptops as support for
Civics learning media. Teachers in the 21st century must have new skills to keep up with changes and
advances in science and technology and adapt them to everyday life.

According to the Law of the Republic of Indonesia Number 14 of 2005 Article 20 regarding the
professional duties of teachers, it is mandatory to improve and develop academic qualifications and
competencies sustainably in line with developments in science, technology, and art. The characteristics of
children who like to play games in this digitalization era are one of the factors for utilizing technology in
developing educational game media fun and adapted to the material and learning objectives. A term that
has just emerged is gamification, a phenomenon during a generation of digitally literate people (Alsawaier,
2018; Nugroho & Ma’arif, 2022). Media use of game education at pedagogical age is very effective in
stimulating children's emotional solving of problems so that children can be encouraged appropriately.
Games play an essential role in the development of the human brain because a person will start thinking
when he is facing a problem (Fayanto et al., 2022; Hermawan et al,, 2017). Game education is designed as
learning media in the form of digital game devices that are educational by combining elements of education
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and elements of entertainment so that learning activities are more attractive, provide motivation to
students and make it easier for students to learn. Advantages of educational games can visualize real
problems and students' memory will increase with the presence of interesting animations so that students
can remember material for a long time rather than using conventional methods (IThami, 2022; Vitianingsih,
2017). This is in accordance with the development of elementary school-age children, which is related to
their cognitive abilities in thinking and problem-solving.

Based on the results of observations, Ngegong elementary school has computer and laptop support
facilities at school, making opportunities for innovation in designing instructional media packaged in the
form of computer-based games so that students can carry out learning activities while playing.
Technological changes and advances affect the development of educational technology in the 21st century
towards computer-based learning or Computer Assisted Instruction (CAI) as an innovative learning
medium. Digitalization of the independent curriculum to achieve regionally competitive students by
implementing computer-based learning so as to encourage students' literacy towards technology
(Khoirurrijal et al.,, 2022; Nugraha et al., 2020). The process of using CAl is when students interact with
computers, information is displayed, simulations are monitored, and students receive feedback. On CAI-
based media, a digital game can be developed to aid learning. One of the products of CAI technology is digital
games which are developing and changing quite rapidly (Hermawan et al.,, 2017; Susilawati et al., 2022).
Educational game media based on CAI innovations are suitable for Pancasila and Civic Education learning
fourth-grade elementary school, especially material on the history of the formulation of Pancasila. Students
can understand the content of learning material by seeking their knowledge, especially the subject of
Pancasila and Civic Education in the independent curriculum, by using educational game media based on
CAL Learning in the independent curriculum wants students to process their thoughts independently in
supporting their understanding of their knowledge. Previous research has shown that CAl-based interactive
multimedia effectively increases student interest and learning outcomes (Priskila et al., 2018). CAI presents
an innovative and more independent learning system, increases student motivation to learn, and students
can visualize material that was previously difficult to understand and explained only through conventional
methods (Febriyanto & Sulistiowati, 2018; Japar, 2018).

Previous research has developed educational game media for learning the history of Indonesian
independence, which is more fun with the Android-based Construct 2 application so that students can
understand the material in the lessons carried out by the teacher (Dias et al, 2021). Furthermore, the
second study showed the results that CAl-based learning media was able to convey abstract material into
computer animation so that students understood the material (Rahma & Fatimah, 2020). In this study, the
researchers were interested in updating by developing a Computer Assisted Instruction (CAI) -based
educational game media as a solution in helping students and teachers in teaching and learning activities
focusing on historical material for the formulation of Pancasila for the Pancasila and Civic Education
learning class in the independent curriculum of fourth-grade elementary school. Game education developed
is computer-based or CAI because it is based on computer ownership from the school for fourth-grade
students, especially Ngegong elementary school. This media can be run without an internet connection,
except when working on evaluation questions, you have to be connected to the internet. Students can
understand abstract material by visualizing it more simply through educational game media based on CAl,
making it easier for students to learn. This media will likely become an alternative solution to overcome
various problems in Pancasila and Civic Education learning for elementary school students.

2. METHOD

Research is a type of research conducted by researchers developing educational game media based
on CAI through the ADDIE development model. The stages of the ADDIE model are (1) Analysis, (2) Design,
(3) Development, (4) Implementation, and (5) Evaluation (Branch, 2010). The ADDIE model was chosen by
researchers because this model is effective and efficient as a model for developing learning media, the
results of which are evaluations from each stage that will be developed in the next stage and end up in ready-
to-use products for mass distribution (Haky et al., 2018). The stages of developing the ADDIE model can be
seen in Figure 1. The research was conducted at Ngegong Elementary School. The subject of this
development research is the media game education based on CAI on Civics learning material on the history
of Pancasila formulation for grade IV elementary schools. Learning media as a subject in the study was
tested by experts, students, and teachers of fourth-grade elementary school to determine the feasibility of
the media being developed. The expert consisted of 1 material expert, namely a lecturer at the PGRI Madiun
University who was competent in the field of elementary school PPKn, and 1 media expert, namely a lecturer
at the PGRI Madiun University who was competent in the field of educational technology. Experts aim to
validate the feasibility of the product being developed before being tested on users. In addition, this study
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also involved 34 grade 1V students and 1 grade 1V teacher at Ngegong elementary school to find out user
responses to the feasibility of educational game media based on CAI as learning media.
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Figure 1. ADDIE Model Development Stage
(Branch, 2021)

Data in this development research were obtained by observation (nonparticipant), interview
(unstructured), questionnaire, and documentation. Observations were carried out during fourth-grade at
Ngegong elementary school, interviews were conducted with fourth-grade teachers at Ngegong elementary
school at the analysis stage to find out learning problems, and documentation was used to collect
photographs during the research and to record the name documents of fourth-grade students at Ngegong
elementary school. The questionnaire sheet is used when conducting a media needs analysis containing
statements regarding suggestions for media to be developed, expert validation sheets, and user responses.
Expert validation questionnaire sheets and user responses as a measure of the feasibility of the product
developed by researchers from the assessment of material experts, media experts, student responses, and
teacher responses. The instruments are presented in Tables 1, Table 2, Table 3, and Table 4.

Table 1. Material Expert Validation Questionnaire Instrument

No. Assessment Aspects Item Number
1 Content material 1,2,3,4,5
2 Presentation of material and feedback 6,7,8,9,10,11,12,13, 14, 15,16,17, 18, 19, 20, 21, 22

Table 2. Media Expert Validation Questionnaire Instrument

No. Assessment Aspects Item Number
1 Appearance 1,2,3,4,56,7,8
2 Instructional 9,10,11,12,13
3 Program 14,15,16,17,18, 19
4 Audio and Visuals 20,21, 22

Table 3. Student Response Questionnaire Instrument

No. Assessment Aspects Item Number
1 Appearance 1,2
2 Submission of Materials 3,4,56,7
3 Instructional 8,9,10
4 Program 11,12,13
5 Audio and Visuals 14,15

Table 4. Teacher Response Questionnaire Instrument

No. Assessment Aspects Item Number
1 Appearance 1,2,3
2 Content Material 4,5,6,7
3 Submission of Materials 8,9,10,11,12,13
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No. Assessment Aspects Item Number
4 Instructional 14,15, 16,17
5 Program 18, 19
6 Audio and Visuals 20,21

Qualitative and quantitative techniques were chosen as data analysis techniques in research. The
Guttman scale was used on the media needs analysis questionnaire with “yes-no” answers which were
analyzed using qualitative techniques. Data with a Guttman scale are calculated according to the number of
respondents in each choice of needs analysis questionnaire answers. The Likert scale is used as a measuring
tool for data validity from expert validation sheets and response questionnaires with a range of answers
from 1 to 5. Data analysis techniques with a Likert scale are carried out by analyzing quantitative and
qualitative data. The average score of the due diligence based on the expert validation sheet and response
questionnaire is quantitative data, while the critical review, comments, and suggestions from the expert
validation sheet and response questionnaire, as well as the final feasibility assessment obtained, are
concluded as qualitative (Riduwan, 2010; Sugiyono, 2015). After the data obtained from the validation
questionnaire and response questionnaire were analyzed using a Likert scale score assessment, then the
percentage score was calculated using the percentage formula. Likert scale score criteria is show in Table
5. The results of the final calculation of the media feasibility assessment are concluded or converted as
qualitative data by looking at the eligibility criteria of learning media. Learning media eligibility criteria is
show in Table 6.

Table 5. Likert Scale Score Criteria

Criteria Score
Strongly agree 5
Agree 4
Doubtful 3
Disagree 2
Strongly Disagree 1

Table 6. Learning Media Eligibility Criteria

Percentage Score Information
0% -20% Very Inappropriate
21% - 40% Less feasible
41% - 60% Feasible Enough
61% - 80% Feasible
81% -100% Very Feasible

3. RESULT AND DISCUSSION

Result

This development research resulted in a educational game media based on CAI for Pancasila and
Civic Education learning in the independent curriculum on the history of the formulation of Pancasila for
fourth-grade elementary school. The results of this study are educational game media based on CAI which
is very feasible. This research was developed using the ADDIE development model, which consisted of five
stages, namely (1) Analysis, (2) Design, (3) Development, (4) Implementation, and (5) Evaluation. The
process at the analysis stage is to analyze the needs of the media, learning environment, and materials.
Analysis of media needs through a questionnaire for the needs of teachers and fourth-grade students at
Ngegong elementary school. The purpose of the needs analysis is to identify the need for and availability of
Pancasila and Civic Education learning media in the form of games. The results of the analysis of media
needs are obtained in Table 7, and Table 8.

Table 7. Results of Teacher Needs Analysis

No. Question Analysis
The teacher answered that he did not use learning resources other than the PPKn subject handbook
provided by the school.
2 The teacher answered that he often uses learning media in PPKn subjects in class.
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No. Question Analysis
3 The teacher answered by using technology as an interactive learning medium in the learning
process PPKn.
4 The teacher answered that it was helped by using learning media to convey material to the eyes
PPKn lesson.
5 The teacher answered that at school, there are supporting facilities for using different learning

media utilizing technology (e.g., computers or laptops, LCD, wifi network, and others).
6  The teacher answered that he had never developed learning media in Civics subjects.
The teacher answered that there were no learning media with computers or laptops that students
used to study independently to understand the material history of the formulation of Pancasila.
The teacher answered that he needed interactive learning media in the form of games (e.g,
8 educational game media contains material, games , and evaluation exercises) to make it easier for
students to understand the material history of the formulation of Pancasila.
The teacher answered that he was interested in the educational game media played on a computer
9 or laptop to help students learn independently to understand historical material for the
formulation of Pancasila.
The teacher answered agreed if learning media were developed as educational game media based
10 on Computer Assisted Instruction to help students understand PPKn historical material Pancasila
formulation.

Base on Table 7 from the needs analysis questionnaire results, class IV teachers at Ngegong
elementary school often use media that utilize technology with supporting facilities from schools in teaching
Civics. However, the teacher has never developed media and never used learning resources other than the
school for Pancasila and Civic Education learning. Educational game media based on CAI media is highly
recommended for learning historical material for the formulation of Pancasila for Pancasila and Civic
Education fourth-grade elementary school lessons that can attract students' learning interests. This
learning media is expected to help teachers and students learn, especially in Civics subjects.

Table 8. Results of Student Needs Analysis

No. Question Analysis

1 29 students answered that in PPKn subjects, the historical material for the formulation of Pancasila
needed to be explained.

2 24 students answered that they needed help understanding historical material for the formulation
of Pancasila through the methods and media used by the teacher.

3 20 students answered that they were not enthusiastic during the PPKn learning process on the
history of formulation material Pancasila.

4 25 students answered that they did not use textbooks or other handbooks to study the historical
material formulation of Pancasila.

5 26 students answered that the teacher did not use learning media (video, PowerPoint interactive,
Etc.) to convey material on the history of the formulation of Pancasila in class.

6 31 students answered that they needed alternative learning media that used technology to
help understand the material history of the formulation of Pancasila.

7 29 students answered that they felt happy when learning independently to understand the material
of the history of the formulation Pancasila with a computer or laptop.

8 29 students answered that they had never been given learning media in the form of a game to make

it easier understand the material history of the formulation of Pancasila independently

33 students answered that they were interested if there were learning media in the form of
9 interactive games (e.g., there are images, text, animation, backsound, and video) using a computer

or laptop on the material history of the formulation of Pancasila.

33 students answered agreed that if engaging learning media such as game media were developed
10 education based on Computer Assisted Instruction to help understand material for the history of

formulation Pancasila

Base on Table 8 the results of the questionnaire analysis of the needs of fourth-grade students at
Ngegong elementary school showed that most students had difficulty understanding the historical material
for the formulation of Pancasila, so students were very interested in and agreed with the development of
learning media in the form of computer-based games in PPKn subjects on the history of the formulation of
Pancasila. In addition, the analysis of the learning environment through observation during the learning
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process and interviews with fourth-grade teachers can be concluded that the teacher uses the old paradigm
in teaching material to students using conventional methods, powerpoint media, and learning resources
only from worksheets. The availability of supporting facilities in schools is useful for presenting innovation
in learning media in the form of computer-assisted games. The selection of material in this development
research is based on material analysis in the form of learning outcomes and learning objectives as a
reference in developing material in the media.

The design stage is the second stage in media development through planning activities for the
creation of educational game media based on CAI with reference to the analysis stage. The media is designed
in several stages, including the stage of determining the media maker application using a computer with the
help of the Microsoft PowerPoint 2013 application, Ispring Suite 10, and Canva, determining the material
in making media according to the flow of learning objectives, preparing learning resources as a reference
for the contents of material from books or the internet, and designing the content of learning media by
making flowcharts. Educational game media based on CAI flowchart is show in Figure 2.

T A g |

Figure 2. Educational Game Media Based on CAI Flowchart

The third stage is development. The process in this stage is to make the final product of media game
education based on CAI in Pancasila and Civic Education learning material on the history of Pancasila
formulation for fourth-grade elementary school which was previously designed at the design stage with a
flowchart. Media game education based on CAl consists of six menus, namely the menu of achievements and
goals, songs, materials, videos, games, and evaluation. The game menu for the developed media product
consists of spin games, guess the Picture, true-false, and maze games. This media is packaged in a file format
(- ppsm). Figure 3, Figure 4, Figure 5, Figure 6, Figure 7, and Figure 8 is a display of media developed by
researchers.
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Figure 6. Page View Figure 7. Page View Figure 8. Page View
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After the media has been developed, a validation test is carried out by experts using a validation
questionnaire. Validation aims to test the feasibility of educational game media based on CAI before being
tested on users. Experts in validating products that have been developed by researchers are material
experts and media experts. The validator in this study is a PGSD Lecturer at PGRI Madiun University who is
competent in his field. The following is the data from the validation questionnaire in Table 9 in the form of
material expert assessment scores on educational game media based on CAI
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Table 9. Material Expert Validation Questionnaire Result Data

No. Assessment Aspects Total Score Obtained Maximum Total Score
1 Content material 25 25
Presentation of material
2 and feedback 60 60
Total 85 85
Percentage (%) 100%

Based on the presentation of the data from the material expert validation questionnaire in Table 9,
it can be concluded that the percentage score of the material expert's assessment of educational game media
based on CAI media for material on the history of the formulation of Pancasila is 100% which is classified
as very feasible. The results of this assessment prove that the media developed by the researcher contains
very appropriate material. Material experts do not provide comments and suggestions for revising material
in educational game media based on CAI. Media expert validation questionnaire result data is show in Table
10.

Table 10. Media Expert Validation Questionnaire Result Data

No. Assessment Aspects Total Score Obtained Maximum Total Score
1 Appearance 31 40
2 Instructional 23 25
3 Program 26 30
4 Audio and Visuals 13 15
Total 93 110
Percentage (%) 84.5%

Based on the presentation of validation questionnaire data by media experts in Table 10 regarding
the feasibility of educational game media based on CAI media for material on the history of the formulation
of Pancasila, a percentage of 84.5% was obtained and was declared to meet the very feasible criteria. Media
expert validators provide comments and suggestions for product revisions developed by researchers.

The results of expert suggestions and comments are used as a reference for media revisions so that
they are more perfect and feasible to be tested on students and teachers of fourth-grade elementary school.
The media expert validator provides input on the display of the learning identity page and the display of the
video page. Table 11 show the product revision result according to the validator's comments and
suggestions.

Table 11. Media Expert Revision Results

No. Before Revision After Revision
[ERwedia Pembetajaran Ketas & 50

1 Media Pembelajaran Kelas § 50

A d

©0O0 _ Wata Pelajaran PPkn o
fase 8 -
Kegiatan Belajar 1
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2 FECED)
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SAAGGIA DA GIINAT= 511LAY

> . I Makna dan Nitai-Nilai Pancasila

Based on the results of the media revision in Table 11, the researcher made improvements
according to the validator's comments and suggestions on the display of the identity page by changing the
black color of the learning identity writing to orange, changing the background color of the fourth grade SD
learning media writing background, and equalizing the size of the writing and the space on the learning
identity and adding a picture of the state symbol. Other improvements were made to the display of the video
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page, namely changing the color of the learning video frame to red and adding an "On-Off" button to start
playing the video.

The results of the revised learning media from the suggestions of experts are used in the
implementation stage to be tested on students and teachers. The product trial activity aims to determine
the feasibility level of educational game media based on CAI that has been developed according to user
responses, namely students and teachers. The trial process was carried out using a user response
questionnaire which was distributed to 34 students and fourth-grade teachers at Ngegong elementary
school. The results of the student assessment can be seen in Figure 9.

100
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[J]

X 60
©
8
c

3 40
o
(0]
o

20

0

PP IR IFT TSI TFT IS FTE SIS EITITE TS «Y
Student Response

Figure 9. Student Response Questionnaire Results Data

Based on Table 9 the presentation of the percentage value of each student on the educational game
media based on CA] it can be seen that students give a percentage score of 76% to 100%, which includes
the criteria for feasible and very feasible. The overall percentage results from the combined number of
student response questionnaire data get an average of 93% which is included in the very feasible criteria.
The overall average results of student responses can be concluded that the educational game media based
on CAI that has been developed by this researcher is very suitable for use as a learning medium. However,
students gave suggestions for improving the final stage of the product being developed to make it more
perfect. Students stated that in the educational game media based on CAI in section on the material for the
process of formulating Pancasila, the pictures of the nine committees were not clear, so students had
difficulty getting to know the figures. Table 12 show revisions and results of improvements made by
researchers on educational game media based on CAl according to student suggestions.

Table 12. Results of Revised Student Responses

No. Before Revision After Revision

—— o

In addition to using a student response questionnaire to determine the appropriateness of the
media, this study also used the teacher's response questionnaire results. The following is the data from the
teacher's response questionnaire in Table 13 in the form of the teacher's assessment score on the
educational game media based on CAL

Table 13. Teacher Response Questionnaire Result Data

No. Assessment Aspects Total score obtained Maximum total score
1 Appearance 14 15
2 Content Material 19 20
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No. Assessment Aspects Total score obtained Maximum total score
3 Submission of Materials 30 30
4 Instructional 19 20
5 Program 9 10
6 Audio and Visuals 10 10
Total 101 105
Percentage (%) 96.2%

Based on the presentation of the teacher's response questionnaire data in Table 13 regarding the
feasibility of the media that has been developed by researchers, a percentage of 96.2% is included in the
very feasible criteria. The class IV teacher's comments stated that the educational game media based on CAI
was very good and attracted students' attention to enthusiasm for learning.

The overall average results of the assessment from the expert validation questionnaire, namely
media experts and material experts, as well as user responses, namely the responses of students and
teachers of fourth-grade Ngegong elementary school can be seen in Table 14.

Table 14 . Expert Validation Feasibility Assessment Results and User Responses

No. Respondents Eligibility Percentage Eligibility Criteria
1 Media Expert 84.5% Very Feasible
2 Material Expert 100% Very Feasible
3 Student Response 93% Very Feasible
4 Teacher Response 96.2% Very Feasible

The results of the data obtained on the feasibility assessment of educational game media based on
CAI by experts and user responses are also presented in graphical form as show in Figure 10.
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Figure 10. Graph of Expert Validation Feasibility Assessment and User Response

Based on Table 14, and Figure 10 obtained, the average assessment questionnaire validation of
material experts obtained a feasibility percentage of 100%, including very feasible criteria; media experts
reached a percentage of 84.5 % with very feasible criteria, the average percentage of the overall student
response was 93% included in very feasible criteria, and the teacher's response obtained a percentage of
96.2% with very decent criteria. The results of the feasibility assessment of experts and user responses can
be concluded that the educational game media based on CAI product developed is very suitable for use in
the Civics learning process, especially the historical material for the formulation of Pancasila.

The last stage is an evaluation to find some deficiencies in the media so that it can be refined
according to the suggestions in the product revision. The evaluation consists of formative evaluation and
summative evaluation. Formative evaluations are obtained during the product development process.
References for revisions in the previous stages were obtained from the validation tests of media experts
and material experts. Media experts provide suggestions for revising the learning identity page to change
the size of the writing and spacing and choose a more contrasting color. However, the two experts stated
that the educational game media based on CAl was very interesting and feasible to implement. Summative
evaluation is carried out at the end of the development of educational game media based on CAI media after
carrying out the implementation stage of product trials on students and teachers to obtain a perfect final
product result. This evaluation aims to improve or revise the educational game media based on CAl that has
been developed. Media improvements were adjusted according to comments and suggestions from students
and teachers of class IV at Ngegong elementary school. One of the students suggested that the appearance
of the nine committee figures be enlarged in size, and the rest commented that the educational game media
based on CAI was interesting, very good, and fun, so it was easy to understand the learning material. In
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addition, the teacher also stated that the media was able to attract students' learning motivation and make
it easier for students to absorb the material presented in the form of games.

Discussion

Based on the results of research on the development of educational game media, Educational game
media based on CAI using the ADDIE model obtained very feasible criteria from all respondents so that this
media can be applied to teaching and learning activities, especially Pancasila and Civic Education learning
in the independent curriculum of fourth-grade elementary school. Development of educational game media
based on CAl to be able to facilitate students in studying historical material for the formulation of Pancasila
independently and overcome student boredom with Pancasila and Civic Education learning which
previously used monotonous media. Making this media takes advantage of technological developments in
the era of the industrial revolution 4.0. This is reinforced by the opinion of that state the rapid development
of technology is an opportunity for an educator to take advantage of it to develop an innovation in learning
(Prasasti & Dewi, 2020). Same opinion also state that the quality of national education is expected to
compete on the international stage by integrating technology into learning so that Indonesian human
resources can compete with other countries (Dewi, 2021). Teachers are required to increase their creativity
in choosing learning media for students. Creativity means the ability to make a new product that did not
exist before or to modify it by developing an existing product (Parji, 2022; Syah & Harsono, 2020).

The selection of various learning media by the teacher has a very important function in the learning
process. Learning media makes students able to understand learning material in more depth, creates two-
way communication in the active learning process, and makes teaching and learning activities more
interesting so that students are encouraged to like learning (Dinata, 2021; Kristanto, 2016). Online
gameplay activity in the current era can be one of the innovations to develop learning media that is rife
among students, namely in the form of game education . Students need gamification to be able to motivate
them to learn and create a fun learning atmosphere. This is reinforced by research conducted that games
aimed at education are more popular with students, so students pay more attention to learning when
learning media are presented in the form of educational games (Rosyidah & Lutfi, 2016). The availability of
supporting facilities such as computers or laptops in schools is useful as learning hardware that uses game
education media to train students to learn independently. This is reinforced by research that the use of
computers as learning media has trained students to learn independently in understanding the material
(Lucero, 2021). In line with that other study found the characteristics of CAI are based on independent
learning, the use of media can be in class or study at home, the operation uses computer assistance,
equipped with pictures, sounds, graphic animations, and videos and is interactive for students (Kristanto,
2016). The use of CAI can improve cognitive aspects and children's critical thinking skills. Student interest
has also become more interested in effective computer-based learning (Cain & Pitre, 2019; Solehat, 2018).

Educational game is one of the learning media that is designed or by design. In line with the opinion
state thatlearning media by design is deliberately made by the teacher for learning (Sukmawati etal., 2022).
Innovation in learning can be created by integrating gamification and CAI theory in accordance with today's
modern circumstances. Cognitive learning theory states that the teacher is a promoter of learning because,
in CAJ, the teacher does not only act as a distributor of learning material (Vavropa etal., 2012; Zhang, 2021).
This learning media is different from previous research because there is no educational game media that
contains historical material for the formulation of Pancasila and is computer-based. Gamification is useful
in all lessons because it is easier for students to learn the material, and it becomes a solution for
understanding difficult material in a fun way (Bicen & Kocakoyun, 2018; Mee Mee et al., 2020). Educational
game media based on CAI can be used easily by students and can be accessed offline, except when working
on evaluation questions must be online. Educational game media based on CAI has gone through the
validation test stage by experts before being disseminated to users to find out the user's response to the
eligibility of the media. This is reinforced by study that state media products must have gone through due
diligence from experts from instructional experts, media experts, and material experts and be declared
worthy (Surjono, 2017).

The results of the expert validation test stated that the educational game media based on CAI is
suitable for use as a learning medium so that it can be continued in the implementation stage. Students
commented that educational game media based on CAI was very interesting and fun so that it could help
understand the historical material for the formulation of Pancasila. The grade IV teacher also commented
that the media developed by the researcher was suitable for fourth-grade students because it presented a
fun learning atmosphere and trained students to learn independently in understanding the material. Games
in learning have several advantages, namely helping children to be able to improve the development of
cognitive skills such as thinking and solving problems, increasing children's creativity, training children's
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competitive spirit in games with wins and losses, and increasing socialization (Bicen & Kocakoyun, 2018;
Sabir & Putra, 2021).

The development of educational game media in the previous study was used for learning in class V
SD, while the products developed by researchers were useful for learning in fourth-grade elementary
school. Relevant research conducted found that the existence of innovative and interesting learning media
in the form of games or games can help the learning process by utilizing technological facilities in the form
of computer availability in schools so that students can more easily understand the material, there is
interaction between the media used and students, and overcome boredom in learning (Nurfitriana &
Nugraha, 2019). Educational game media based on CAI made with Microsoft PowerPoint 2013 has different
advantages from PowerPoint media in general because the media contains various games with interesting
audio, visual, and audio-visual for Pancasila and Civic Education learning. This media is distributed to
students via the Google Drive link, saved in PowerPoint Macro-Enaled Slide Show (*ppsm) format. Students
can efficiently operate media and download media that has been shared on Google Classroom anytime and
anywhere. The material in the media can easily be repeated to be studied until students understand the
meaning of the material that has been given (Ajam et al, 2021; Syahputri & Murdiono, 2022). Access
educational game media based on CAI offline, except when working on evaluation questions. It would be
best if you used the internet network, and the value will appear after completing all the questions.

Besides having advantages, educational game media based on CAl also has weaknesses, namely (1)
Media operations can only be done on a computer or laptop that has a PowerPoint application; ( 2 ) The
PowerPoint program cannot display the final score after playing the game activity but only provides
feedback on the selected answer; and (3) The music in the educational game media based on CAI has not
accommodated each student's musical tastes. The implications of creating educational game media based
on CAI are motivating and attracting interest and enthusiasm for student learning by presenting digital
games as learning media that can be run independently with a computer device. Students can solve
challenges in educational game media based on CAl so that they can build their knowledge and help students
understand the material by visualizing attractive media displays so that learning becomes more active. The
limitation of educational game media based on CAI is that this media only contains material on the history
of the formulation of Pancasila for fourth-grade elementary school and is only tested at the feasibility stage
on experts and users. Thus, for further research, it is hoped that it will expand the discussion material in
media development and test the effectiveness of educational game media based on CAI by measuring
student learning outcomes after using the media.

4. CONCLUSION

Based on the results of development research to produce educational game media based on
Computer Assisted Instruction (CAI). The results of the expert validation assessment, namely media experts
and material experts, obtained very feasible criteria, while the effects of product trials on 34 students and
fourth-grade elementary school teachers obtained positive responses with very feasible criteria so that
educational game media based on CAl can be used as learning media. Educational game media based on CAI
can attract motivation and enthusiasm for learning and help understand the material in the Pancasila and
Civic Education learning process, as evidenced by the results of product trials to measure user responses to
media feasibility. Educational game media based on CAI trains students in independent learning in the
independent curriculum according to the Pancasila student profile. Teachers are also helped by using
educational game media based on CAI that supports the distribution of learning materials. Thus, the
development of media game education based on CAI is feasible to be applied to Pancasila and Civic
Education learning activities for fourth-grade elementary school, especially material on the history of the
formulation of Pancasila.

5. REFERENCES

Ahmadi, F., Rochmad, R,, Lestari, F. P., & Harjunowibowo, D. (2021). The Development of Mathematics Comic
Containing Pancasila Values to Develop Character of Elementary School Students: A Case Study of
Indonesia. Journal of Innovation in Educational and Cultural Research, 2(1), 25-34.
https://doi.org/10.46843 /jiecr.v2il.20.

Ajam, Balulu, N. Eko, P, & Daud, A. (2021). Use 0f Computer Assisted Instruction to Improve
Students’comprehension on  Syntax.  Jurnal  Penelitian  Humano, 12(1), 1-10.
https://doi.org/http://dx.doi.org/10.33387 /hjp.v12i1.2759.

Alsawaier, R. S. (2018). The effect of gamification on motivation and engagement. International Journal of
Information and Learning Technology, 35(1), 56-79. https://doi.org/10.1108/IJILT-02-2017-0009.

Kartika Eka Mustika Yani / Educational Game Media Based on CAI in PPKn for Fourth Grade Elementary School



Jurnal Pendidikan Indonesia Vol. 12, No. 4, Tahun 2023, pp. 690-704 702

Bicen, H., & Kocakoyun, S. (2018). Perceptions of students for gamification approach: Kahoot as a case study.
International ~ Journal of Emerging  Technologies in  Learning, 13(2), 72-93.
https://doi.org/10.3991/ijet.v13i02.7467.

Branch, R. M. (2010). Instructional design: The ADDIE approach. In Instructional Design: The ADDIE
Approach. https://doi.org/10.1007/978-0-387-09506-6.

Cain, D. L., & Pitre, P. E. (2019). The Effect of Computer Mediated Conferencing and Computer Assisted
Instruction on Student Learning Outcomes. Journal of Asynchronous Learning Networks, 12(3-4),
31-52. https://doi.org/10.24059/0lj.v12i3-4.1682.

Cigerci, F. M. (2020). Primary School Teacher Candidates and 21st Century Skills. International Journal of
Progressive Education, 16(2). https://eric.ed.gov/?id=E]1249963.

Dewi, C. (2016). Implementasi Metode Bamboo Dancing untuk Meningkatkan Hasil Belajar Ilmu
Pengetahuan Sosial Pada Siswa Kelas V Sekolah Dasar. Jurnal INDRIA (Jurnal IImiah Pendidikan
Prasekolah Dan Sekolah Awal), 1(1), 1-8. https://doi.org/10.24269/jin.v1in1.2016.pp1-8.

Dewi, C. (2021). The Development E-Book Balancing Ecosystem Based on Education Character for Students’
Elementary School.  Jurnal Igra’: Kajian Iimu Pendidikan, 6(2), 83-95.
https://journal.iaimnumetrolampung.ac.id/index.php/ji/article/view/1208.

Dias, L. L., Enstein, J., & Manu, G. A. (2021). Perancangan Game Edukasi Sejarah Kemerdekaan Indonesia
menggunakan Aplikasi Construct 2 berbasis Android. jurnal Pendidikan Teknologi Informasi
(JUKANTI), 4(1), 27-34. https://doi.org/10.37792 /jukanti.v4i1.233.

Dinata, H. (2021). Gamification in Education Context: The Intention, The Design and The Result. Inform :
Jurnal  Ilmiah  Bidang  Teknologi  Informasi  Dan  Komunikasi,  6(2), 75-80.
https://doi.org/10.25139/inform.v6i2.4035.

Fayanto, S., Sulisworo, D., Alkamalia, W. O., & Indrawati, W. 0. (2022). The Technology of Educational Games
for Support Science Learning in the Classroom: A Preliminary Study. / I M P - Jurnal Informatika
Merdeka Pasuruan, 6(1), 1-8. https://doi.org/10.37438/jimp.v6i1.348.

Febriyanto, R., & Sulistiowati. (2018). Pengembangan Media Computer Assisted Instruction Pada Materi
Karakteristik Geografis Indonesia di Kelas V di SD Negeri Lakarsantri 2 Surabaya. Jurnal Mahasiswa
Teknologi Pendidikan, 9(2), 1-7.
https://ejournal.unesa.ac.id/index.php/jmtp/article /view/28980.

Hakky, M. K., Wirasasmita, R. H., & Uska, M. Z. (2018). Pengembangan Media Pembelajaran Berbasis Android
untuk Siswa Kelas X Pada Mata Pelajaran Sistem Operasi. EDUMATIC: Jurnal Pendidikan
Informatika, 2(1), 24-33. https://doi.org/10.29408/edumatic.v2i1.868.

Halimah, N. N., & Sungkono. (2021). Pengembangan Puzzle Berbasis Augmented Reality untuk Penanaman
Nilai Pancasila bagi Siswa Kelas 4 SD IT. Jurnal EPISTEMA, 2(1), 100-112.
https://doi.org/https://doi.org/10.21831/ep.v2i2.42721.

Hasanah, A., Indrawadi, ], & Montessori, M. (2020). Pembelajaran Pendidikan Pancasila dan
Kewarganegaraan (PPKn) di Daerah Tertinggal. Journal of Moral and Civic Education, 4(2), 69-77.
https://doi.org/10.24036/8851412412020223.

Hermawan, D. P., Herumurti, D., & Kuswardayan, 1. (2017). Efektivitas Penggunaan game edukasi berjenis
puzzle, RPG dan Puzzle RPG sebagai sarana belajar matematika. jurnal llmiah Teknologi Informasi,
15(2),195-205. https://doi.org/10.12962/j24068535.v15i2.a663.

[Thami, A. (2022). Implikasi Teori Perkembangan Kognitif Piaget Pada Anak Usia Sekolah Dasar Dalam
Pembelajaran Bahasa Indonesia. Pendas: Jurnal Ilmiah Pendidikan Dasar, 7(2), 605-619.
https://doi.org/10.23969/jp.v7i2.6564.

Japar, M. (2018). The Improvement of Indonesia Students ‘Engagement in Civic Education through Case-
Based Learning.’ Journal of Social Studies Education Research, 9(3), 27-44.
https://dergipark.org.tr/en/pub/jsser/issue/43625/534222.

Khoirurrijal, Fadriati, Sofia, Makrufi, A. D., Gandi, S., Muin, A., Tajeri, & Ali Fakhrudin, Hamdani, S. (2022).
Pengembangan Kurikulum Merdeka. CV. Literasi Nusantara Abadi.

Kristanto, A. (2016). Media Pembelajaran. Bintang Surabaya.

Lucero, R. (2021). Effects of instructional materials in multimedia computer-assisted instruction in teaching
folk dance. Edu Sportivo: Indonesian Journal of Physical Education, 2(1), 40-50.
https://doi.org/10.25299/es:ijope.2021.vol2(1).6364.

Manuaba, G. N. G., & Putra, D. K. N. S. (2021). Learning Video Based on Contextual Approach Science Content
of Grade V Elementary School. Indonesian Journal Of Educational Research and Review, 4(2), 178.
https://doi.org/10.23887 /ijerr.v4i2.39432.

Mee Mee, R. W,, Shahdan, T.S. T., Ismail, M. R,, Abd Ghani, K., Pek, L. S., Von, W. Y., Woo, A,, & Rao, Y. S. (2020).
Role of gamification in classroom teaching: Pre-service teachers’ view. International Journal of
Evaluation and Research in Education, 9(3), 684-690. https://doi.org/10.11591/ijere.v9i3.20622.

JPI P-ISSN: 2303-288X E-ISSN: 2541-7207



Jurnal Pendidikan Indonesia Vol. 12, No. 4, Tahun 2023, pp. 690-704 703

Musafa, A. (2018). Pengembangan Media Berbasis Komputer Dengan Lectora Inspire Untuk Meningkatkan
Pemahaman Siswa Tentang Pengamalan Nilai-Nilai Pancasila Di Kelas III Sekolah Dasar. jurnal
Review Pendidikan Dasar: Jurnal Kajian Pendidikan Dan Hasil Penelitian, 4(3), 836-846.
https://doi.org/10.26740/jrpd.v4n3.p836-846.

Nugraha, L., Athfyanti, N. N., & Prabawa, H. W. (2020). The development of computer-assisted instruction
game on mirror reflection concepts for junior high school students. Jjurnal Inovasi Pendidikan IPA,
6(1), 1-10. https://doi.org/10.21831/jipi.v6i1.28927.

Nugroho, A. W., & Ma’arif, S. (2022). Pengembangan Media Game Edukasi "Marbel Fauna” pada Siswa
Sekolah Dasar. Jurnal Basicedu, 6(4), 6686-6694.
https://doi.org/https://doi.org/10.31004 /basicedu.v6i4.3326.

Nurfitriana, M. A., & Nugraha, . (2019). Pengembangan Permainan Monopoli Berbasis CAI Sebagai Media
Pembelajaran pada Kompetensi Dasar Menganalisis Jabatan, Tugas dan Uraian Pekerjaan Kelas X
MP 1 SMKN Buduran Sidoarjo. jurnal Pendidikan Administrasi Perkantoran, 7(4), 51-58.
https://core.ac.uk/download/pdf/237018344.pdf.

Parji. (2022). Upaya Meningkatkan Kreativitas Guru Dalam Menggunakan Metode Demonstrasi di SD Negeri
03 Buana Bakti Kabupaten Siak. Jurnal PAJAR (Pendidikan Dan Pengajaran), 6(6), 1903-1914.
https://doi.org/http://dx.doi.org/10.33578/pjr.v6i6.9018.

Prasasti, P. A. T., & Dewi, C. (2020). Pengembangan Assesment of Inovation Learning Berbasis Revolusi
Industri 4.0. untuk Guru Sekolah Dasar. Jurnal Ilmiah Sekolah Dasar, 4(1), 66-73.
https://doi.org/10.23887 /jisd.v4i1.24280.

Priskila, M., Umamah, N., & Puji, R. P. N. (2018). Interactive Multimedia Based On Computer Assisted
Instruction: Development Efforts on the Learning Interest and Effectiveness in the History
Learning. International Journal of Humanities and Social Science, 5(6), 43-47.
https://doi.org/10.14445/23942703 /ijhss-v5i6p108.

Putriningsih, N. K,, & Putra, M. (2021). Pengembangan Media Pop-Up Book Berorientasi Pendekatan
Saintifik pada Muatan Pelajaran PPKN Kelas V Sekolah Dasar. Jurnal Edutech Undiksha, 8(1), 131-
139. https://doi.org/https://doi.org/10.23887 /jeu.v9i1.32686.

Rahma, & Fatimah. (2020). Pengembangan Media Pembelajaran Berbasis Computer Assisted Instruction
(CAI) Pada Materi Hukum Newton. JEMAS: Jurnal Edukasi Matematika Dan Sains, 1(1), 14-18.
http://journal.umuslim.ac.id/index.php/jemas/article /view/46.

Raisita, N. M. D., Asri, I. G. A. A. S., & Putra, M. (2021). Active Knowledge Sharing Learning Model Assisted By
Mind Mapping Media In Ppkn Competency. Journal of Education Technology, 4(4), 471.
https://doi.org/10.23887 /jet.v4i4.27114.

Riduwan. (2010). Dasar-dasar Statistika. Alfabeta.

Rosyidah, L., & Lutfi, A. (2016). Pengembangan Permainan Dart Periodic Berbasis Computer Assisted
Instruction (CAI) Sebagai Media Pembelajaran Pada Materi Sistem Periodik Unsur. Unesa Journal of
Chemical Education, 5(1), 33-41. https://doi.org/10.26740/ujced.vin1.p%25p.

Sabir, A, & Putra, I. M. (2021). Multimedia Interaktif Berbasis Karakter Sebagai Upaya Meningkatkan
Pemahaman Nilai-Nilai Pancasila Dan Jiwa Nasionalisme Mahasiswa STKIP Muhammadiyah Muara
Bungo. Jurnal Muara Pendidikan, 6(2), 220-227. https://doi.org/10.52060/mp.v6i2.593.

Santoso, R, & Wuryandani, W. (2020). Pengembangan Bahan Ajar PPKn Berbasis Kearifan Lokal Guna
Meningkatkan Ketahanan Budaya Melalui Pemahaman Konsep Keberagaman. Jurnal Ketahanan
Nasional, 26(2), 229. https://doi.org/10.22146/jkn.56926.

Sartono, E. K. E., Ambarsari, R.,, & Herwin, H. (2022). Interactive multimedia based on Indonesian cultural
diversity in Civics learning in elementary schools. Cypriot Journal of Educational Sciences, 17(4),
1192-1203. https://doi.org/10.18844 /cjes.v17i4.7136.

Silvia, M., Hasan, H., & Muzammil, S. (2019). The Role of Teachers’ Pancasila and Civic Education as
Motivator in Political Education. jurnal Iqra’: Kajian IImu Pendidikan, 4(2), 301-319.
https://doi.org/10.25217 /ji.v4i2.548.

Solehat, D. (2018). Penggunaan Model Pembelajaran Computer Assisted Instruction ( CAI ) Berbantuan
Physics Learning Research Group ( PLRG ) Simulator untuk Meningkatkan Penguasaan Konsep
Siswa SMA. Jurnal Pendidikan Fisika, 6(3), 279-286.
https://doi.org/https://doi.org/10.26618/jpf.v6i3.1411.

Sugiyono. (2015). Metode Penelitian Kuantitatif Kualitatif. Alfabeta.

Sukmawati, E., Fitriadi, H., Pradana, Y., Dumiyati, Arifin, Saleh, S., Trustisari, H., Wijayanto, P. A., Khasanah,
& Rinaldi, K. (2022). Digitalisasi Sebagai Pengembangan Model Pembelajaran. Cendikia Mulia
Mandiri.

Surjono, H. D. (2017). Multimedia Pembelajaran Interaktif Konsep dan Pengembangan. UNY Press.

Susilawati, W. 0., Veriyani, F. T. V., Pratiwi, Y., Sari, T. A. N, & Riani, S. (2022). Pengembangan buku ajar

Kartika Eka Mustika Yani / Educational Game Media Based on CAI in PPKn for Fourth Grade Elementary School



Jurnal Pendidikan Indonesia Vol. 12, No. 4, Tahun 2023, pp. 690-704 704

digital PPKn SD terintegrasi profil pelajar Pancasila dalam mendukung kurikulum merdeka. jurnal
Pendidikan, Sains Sosial, Dan Agama, 8(1), 187-201. https://doi.org/10.53565/pssa.v8i1.452.

Syah, M.F.].,, & Harsono, E. R. L. (2020). The development of motion-graphic media in learning: An advanced
use of powerpoint in schools for baby Boomer, X and Y generation teachers. International Journal
of Innovation, Creativity and Change, 12(2), 322-337.
https://www.ijicc.net/images/vol12 /iss2/12225_Syah_2020_E_R.pdf.

Syahputri, N. R,, & Murdiono, M. (2022). The Impact Of Digital-Based Mind Map On Creative Thinking Skills
In Civic Education Learning. JPI (Jurnal Pendidikan Indonesia), 11(1), 78-85.
https://doi.org/10.23887/jpi-undiksha.v11i1.34154.

Vavropa, S., Hladik, Y., & Hrbackova, K. (2012). The Determinants of Self-Regulated Learning Development
in Students of Helping Professions. Procedia - Social and Behavioral Sciences, 69, 332-340.
https://doi.org/10.1016/j.sbspro.2012.11.418.

Vitianingsih, A. V. (2017). Game Edukasi Sebagai Media Pembelajaran Pendidikan Anak Usia Dini. Jurnal
INFORM, 1(1), 25-32. https://doi.org/10.25139 /inform.v1i1.220.

Wang, C.-H., Shannon, D. M., & Ross, M. E. (2013). Students’ characteristics, self-regulated learning,
technology self-efficacy, and course outcomes in online learning. Distance Education, 34(3), 302-
323. https://doi.org/10.1080/01587919.2013.835779.

Widodo, B., & Al Muchtar, S. (2020). The Optimization of Civic Education in Building the Harmony of Religious
Life Through Religious Humanism Approach. 418(Acec 2019), 57-61.
https://doi.org/10.2991/assehr.k.200320.011.

Zhang, ]J. (2021). Computer Assisted Instruction System Under Artificial Intelligence Technology.
International ~ Journal of Emerging  Technologies in  Learning, 16(5), 4-16.
https://doi.org/10.3991/ijet.v16i05.20307.

JPI P-ISSN: 2303-288X E-ISSN: 2541-7207



