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The use of games as a means of education is not wrong.
Because games are entertaining. Human psychology is
more like playing than serious study. In games, education
is given through practice or learning by doing (learning by
doing). The aim of this research is to design and build an
Educational Game for learning mathematics, sub-
materials for addition, subtraction, multiplication and
division on integers, Indonesian, Natural Sciences,
Desktop-based IPS, class VI. The purpose of designing this
platform is to conceptualize and build E-learning in
learning math operations, Indonesian language, Natural
Sciences, Desktop-based IPS, sub-material addition,
subtraction, multiplication and division of integers.
Memorizing in history and understanding nature and
others as well as understanding correct punctuation and
language. Data collection methods used are interviews,
literature and documentation. The system development
method used is MDLC (Multimedia Development Life
Cycle). In its manufacture using Adobe Flash Prefessional
CS6, Adobe Photoshop CS6 and Adobe Audition CS6
software. The results of this study are in the form of E-
learning as Learning Media in the Form of Educational
Games for Class VI Students of SD Negeri 03 Karanggude
Kulon
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INTRODUCTION

In the Law on the National Education System of the Republic of Indonesia No. 20 of
2003 states that national education functions to develop capabilities and shape dignified
character and national civilization in order to educate the nation's life, aims to develop the
potential of students to become human beings who believe and fear God Almighty, have
noble character, are healthy, knowledgeable, competent, creative, independent and
become a democratic and responsible citizen[1][2]. According to the Ministry of National
Education, one of the goals of learning mathematics, Indonesian, science, social studies is
for students to have the ability to understand the concepts of mathematics, Indonesian,
science, social studies to explain the interrelationships between concepts and apply
concepts or algorithms in a flexible, accurate, efficient, correct manner. in language, and
precise in solving problems|[3].

Based on the results of interviews conducted by researchers at SD Negeri 03
Karanggude Kulon, information was obtained that the process of learning mathematics,
Indonesian language, science, social studies in class VI had not been carried out optimally
and referred to the goals set in the curriculum. In the learning process, the teacher still
dominates as the main source and the method of delivering teaching material is still
fixated on what is written in the textbook[4].

According to the results of a survey by a computer research and publishing institute,
namely Computer Technology Research (CRT), it is stated that people are only able to
remember 20% of what they see and 30% of what they hear[5]. But people remember
50% of what is seen and heard and 80% of what is seen, heard and done at once[6]. E-
learning is an educational system or concept that utilizes information technology in the
teaching and learning process. Learning is structured with the aim of using an electronic
or computer system so that it is able to support the learning process. The advantages of
E-learning are that it provides flexibility, interactivity, speed, visualization through the
various advantages of each medium|[7].

The use of games as a means of education is not wrong. Because games are
entertaining. Human psychology is more like playing than serious study. In games,
education is given through practice or learning by doing[8]. E-learning is an educational
system or concept that utilizes information technology in the teaching and learning
process. Here are some definitions of E-learning from various sources. Learning is
structured with the aim of using an electronic or computer system so that it is able to
support the learning process[9].

Android-based mobile is one of the leading platforms that runs various types of
games. The Android operating system is an operating system for mobile phones that is
freely available for commercial or non-commercial use[10]. The Android operating
system was introduced in 2010 and in 2020 Android has controlled 59% of the world
smartphone market so that Android is the most popular operating system today[11].

Based on the background that has been described, the authors are interested in
designing and building an E-learning as a learning medium such as educational games in
mathematics, Indonesian, science, social studies. Educational games are games that are
accompanied by learning and are the newest learning media that are expected to increase
understanding quickly because they are supported by interesting games and make
students active[12][13].
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The purpose of designing this platform is to conceptualize and build E-learning in
learning math operations, Indonesian language, Natural Sciences, Desktop-based IPS, sub-
material addition, subtraction, multiplication and division of integers[14]. Memorizing in
history and understanding nature and others as well as understanding correct
punctuation and language[15].

METHOD

The method used for system development in this study is Luther concept of
Multimedia Development Life Cycle (MDLC) which consists of six stages, namely the
concept, design, material collecting, assembly, testing, and distribution. What type of
research should be used, is always based on the problem being studied, not the type of
research first defined and then the problem defined. This is due to the fact that the research
was carried out because of a problem. The reasons for choosing a method are, of course,
based on its suitability with the research problem, research objectives, and appropriate
research procedures, expected results, and conditions of the target group or research
object.

2. Design

3. Material
Collecting

1. Concept

6. Distribution 4. Assembly

Figure 1, MDLC Multimedia Development Stages

The concept stage is to determine the purpose and who are the users of the
program (audience identification), types of applications (presentations, interactive,
etc.), application objectives (entertainment, training, learning and others). Basic rules
for design are also defined at this stage, such as application size and application targets.
The goals and end users of the program affect the feel of multimedia as a reflection of
the identity of the organization that wants information to reach the end user. User
characteristics including user abilities also need to be considered because they can
affect design making.

Design is making detailed specifications regarding program architecture, style,
appearance, and material requirements for the program. The specifications are made
detailed enough so that in the next stage, namely the material collecting and assembly
stages, no new decisions are required, but use what was determined at the design stage.
However, it is common for additional materials or application parts to be added,
removed, or changed at the start of the project.
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Material Collecting is the stage of collecting materials according to the needs being
worked on. These materials include clipart images, photos, animations, videos, audio.
This stage can be done in parallel with the assembly stage. However, it is also possible
that the material collecting stage and the assembly stage will be carried out in a linear
and not parallel manner.

The assembly stage is the stage of making all multimedia objects or materials.
Making applications based on storyboards, flowcharts, and navigation structures. This
stage usually uses authoring software, such as Adobe Flash CS6.

The testing phase is carried out after completing the assembly stage by running
the application / program and seeing whether there are errors or not. The first stage at
this stage is also known as the alpha testing stage (alpha test) where the test is carried
out by the manufacturer or the manufacturer's own environment. After passing the
alpha test, beta testing involving end users will be carried out.

At this stage the application will be stored in a storage medium. This stage can
also be called the evaluation stage for the development of finished products so that they
become better. The results of this evaluation can be used as input for the concept stage
of the next product.

RESULT & DISCUSSION

1. Concept.

In Indonesian language subject matter, the material used in this application is
the main sentence material and drama. This material is made in the form of practice
questions, both about main sentences and about drama. In this part of the exercise
students have to answer the questions before time runs out, to get the highest -score.
Each question consists of four answer choices, and students must choose the most
appropriate answer.

In science subject matter, the material used in this application is material for the
introduction of animals and plants. Each material consists of an introduction and
exercises. The introductory section contains pictures of animals and plants as well as
a brief explanation of the displayed animal or plant images. Whereas in the practice
menu, students must answer the name of the animal or plant from the sound that
comes out of this application quickly before the time runs out and get the highest
score.

In social studies subject matter, the material used in this application is an
introduction to temples in Indonesia, including Borobudur temples, Dieng temples,
Prambanan temples and Clown temples. This material is divided into two, namely
introduction and training in the form of games. The introduction section consists of
pictures of the temples and a brief description of the temples shown. While in the
game part, namely in the form of puzzle games or assembling broken temples into a
complete temple, quickly before the time runs out.

2. Design.

Design or design is the stage of making specifications regarding the program
architecture to be made including style, appearance, and material or material
requirements for the program. After the concept stage is carried out, a clear picture
of what needs to be done has been obtained. After that thought how to form the
system.

Storyboards are used to describe the flow of the display design for math,
Indonesian, science, social studies games and describe a description of each scene by
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including all multimedia objects and links to other scenes. While the determination of
hardware and software is used to determine the hardware and software used in
making educational games for mathematics, Indonesian, science, social studies.

An overview of the scene, the visual form of the audio design, description and
sound will be made in the storyboard design. The results of the storyboard design will
be a reference in making appearances at the implementation stage. The following is a
storyboard table from the Math Education Game, Indonesian, Natural Sciences, Social
Sciences.

Table 1, Storyboard of E-Learning model scenario.

Scene Visual Navigation Sound Keterangan

Initial display or

Loading - - loading to open the
application
1. About - Main menu display on
Dashboard 2. Login/Logout the Application
Menu 4. Layout Main
About i Back - The about view
contains the creator's
‘ brief profile
| information
5 Back - The material menu
Material R — contains material

= contained in the
= application, namely
e J math, science,
Indonesian and social

studies material

loading
Dashboard

‘ Info H Material H Logout ‘

PA Bahasa

‘ Animal H Plant ‘ ‘ Sentences ‘ ‘ Drama ‘

Figure 2, Navigation structure
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3. Material Collecting.

The material collecting process can be carried out in parallel with the assembly
or manufacturing process. The following is a material collection table.

Table 2, Material Collecting

No. File Name Format Size Description

1. Loading : Made using Adobe Flash
Background PNG 753 KB Professional CS6 and
Teks Text - Adobe Photoshop CS6

2. Main course : Made using Adobe Flash
background PNG 753 KB Professional CS6 and
Btn_about Button 17 KB Adobe Photoshop CS6
Btn_out Button 17 KB
Btn_main Button 17 KB

17 KB

3. Menu About : Made using Adobe Flash
background PNG 753 KB Professional CS6 and
Board Box PNG 41 KB Adobe Photoshop CS6
Text Text -
Btn Back Button 17 KB

4. Assembly.

The assembly stage is the stage where all multimedia objects or materials are
made. Game creation is based on the design stage. This stage is the stage of making all
multimedia objects based on the designs that have been made before. The software
used for this stage is Adobe Flash Professional CS6 and the coding program used is

Actionscript 3.0.

# menu

sH FPCRUNDSEGNND /= VO E~H|

= 1E

fon 0.0n T

Figure 3, Make a dashboard menu
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5. Testing.

The choices given to respondents are Strongly Agree, Agree, Enough, Disagree,
Strongly Disagree. There are 5 aspects proposed to respondents and will be calculated

using a Like

rt scale with the following provisions:

Table 3, Question Value

Scale Value Description
Strongly Agree 5 Game has more performance than expected
Agree 4 The game has performance as expected
Enough 3 The game has less performance than expected
Disagree 2 The game has performance that is not as expected
Strongly Disagree 1 The game has very poor performance as expected

The following is the interpretation of the score based on the interval (distance):
1) Number 0% - 19.99% = Strongly Disagree

2) Figures 20% - 39.99% = Disagree

3) Number 40% - 59.99% = Enough

4) Number 60% - 79.99% = Agree

5) Figures 80% - 100% = Strongly Agree

the final results of testing Educational Games for mathematics, Indonesian, Natural
Sciences, Social Sciences can be taken by the average index formula from student
respondents as follows:

(90.63 % + 88.75% + 83.75% + 90 % +53.13 %) / 5 = 81.15 %

The average index formula of teacher respondents is as follows:

(100 % +100 % ) /2 = 100%

So the average index formula of student respondents is 81.15%, which is in the very
agree category, and teacher respondents are 100%, so they are in the agree category.
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6. Distribution.

After the Educational Games for learning mathematics, Indonesian, science,
social studies have been tested, the next stage is distribution. This stage begins with
saving the application on each class VI math teacher's laptop, then the teacher
distributes it to each student who has a PC/laptop in their respective homes.
Distribution of this application can also be done via a flash drive for data transfer or
you can use a data cable as a data transfer medium between PCs/laptops.

CONCLUTIONS

Based on the results of the research and discussion that has been compiled, the
following conclusions can be drawn, (1) E-learning has been created as a learning medium
for class VI students at SD Negeri 03 Karanggude Kulon in a Desktop-based educational
game for mathematical arithmetic operations, Indonesian, Science, Social Sciences. This
game is a media for learning mathematics, material for arithmetic operations for addition,
subtraction, multiplication and division of integers, Indonesian language learning
materials, science learning materials, and social studies learning materials for class VI. (2)
After going through the testing phase using the alphatest, an educational game based on
math, Indonesian, IPA, IPS-based arithmetic operations shows the results are in
accordance with the design. In the beta test, the average index formula was 81.15% with
the strongly agree category, which means that this game has the expected performance
and is suitable for use as a learning medium.
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