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Abstract— This research aims to develop learning 

media for educational games based on Adobe Flash in 

biology. This study is also aimed to determine the 

feasibility of an adobe flash-based educational game 

based on the assessment from material experts, media 

experts, practitioners and students. This research is a 

research development (R&D) adapted and modified 

from the development model of Borg & Gall. The 

stages include: the preliminary study stage, the 

planning stage, the initial product development stage, 

the initial trial stage, the first product revision, the 

limited field trial stage and the second product 

revision. In the initial product development stage, 

material validation was carried out by one material 

expert (lecturer), media validation by one media 

expert (lecturer) and one expert practitioner (teacher). 

This educational game was tried out on students in two 

stages, namely the initial trial stage (10 students) and 

the limited field trial stage (20 students). The data 

collection technique in this study was a questionnaire. 

The data obtained from the questionnaire were then 

analyzed descriptively, qualitatively and 

quantitatively. The feasibility level of learning media 

for educational games based on Adobe Flash for 

biology subjects based on the following assessments: 1) 

Material Experts obtained an average score of 4.05 

which is included in the Eligible category, 2) Media 

Experts obtained an average score of 4.114 which is in 

the Eligible category, 3 ) Practical experts obtained an 

average score of 4.05 which is included in the Eligible 

category, 4) The Initial Trial obtained a score of 4.52 

which is in the Very Appropriate category, 5) Limited 

Field Trials obtained a score of 4.72 in the Very 

Appropriate category. Thus, this educational game 

development is suitable to use as a media for learning 

biology 

Keywords—Biology Learning Media, Educational 

Games, Adobe Flash, Biology 

I. INTRODUCTION  

The development of science and technology runs 
so rapidly. This situation demands that life in this era 
cannot be separated from the latest technology. The 

technologies developed must have benefits for 
human life, namely to facilitate and assist human 
daily activities in various fields. People must be able 
to adapt and use technology so that existing 
technology can be useful. Education, for example, 
brings a positive impact to the development of 
technology. In the past, when technology was not as 
sophisticated as it is today, the learning process was 
very dependent on the teacher as a sole learning 
resource. Computer technology has been 
experiencing a quite rapid development in which it, 
in turn, has also caused a change in life styles. The 
tangible example is in the use of computer 
technology [1]. Now, the learning process is no 
longer relied upon the presence of teachers. In fact, 
current technology allows students to study 
anywhere, anytime, and with anyone[2]. This 
technological development also encourages the 
world of education to always strive to make updates 
and take advantage of existing technology in the 
learning process. For schools, the use of this 
technology is realized by providing information 
technology facilities to support the learning 
process[3]. Information technology has a huge 
impact on education in Indonesia in particular. As 
such, teachers can get the latest and most up-to-date 
references in terms of material and in learning media.  

One school that already has information 
technology-based facilities is Madrasah Aliyah 
Negeri 1 Sumbawa Besar. Each classroom at MAN 1 
Sumbawa Besar is equipped with a Liquid Crystal 
Display (LCD) projector. In addition, the school also 
has a computer laboratory. The use of this 
technology, provided by the school, must also be 
optimized by teachers as educational subjects who 
play an important role in the direction of the learning 
process. Teachers are required to be able to use 
technology-based facilities that have been provided 
by schools to support teaching and learning 
activities. In addition to being able to use the 
available tools, teachers are also required to develop 
learning media. Based on the results of observations 
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conducted at MAN 1 Sumbawa Besar towards class 
X students, it shows that teachers have yet to utilize 
the learning media. They only employ worksheets 
and power point slides in the classroom. One way to 
create effective and fun learning is by implementing 
interactive learning media[4]. Interactive learning 
media are all tools or materials to achieve learning 
objectives that can engage students in the learning 
process, one of which is by using LCD. 

Games as computer-based interactive learning 
media have good potential. Currently, the use of 
games as learning media has not been developed 
much, especially in biology learning media adobe 
flash. Meanwhile, it is a difficult lesson because of 
its rote nature with many use Latin words so that 
with the help of developed media it can increase 
learning motivation because it creates pleasant 
learning conditions. With increased learning 
motivation, it can encourage student achievement 
[5]. If it is developed properly, it can be used as a 
very interesting alternative learning media. This is 
because games are in great demand because they are 
fun and entertaining. This can be used as a basis for 
teachers to try to package learning with games [2].   

The educational game that the author has 
developed is a form of audio-visual learning media, 
namely media that can be seen and heard, because 
besides having an image element it also has a sound 
element so that this media is considered better and 
more interesting. The educational game that will be 
developed by the author is educational which is 
included in the type of game and educational. Quiz 
game is a game where players will act as participants 
in a quiz.  

II. METHODS 

This research employs Borg & Gall's model 
development procedures (1983). Borg & Gall 
explained that R&D research is a process used to 
develop and validate educational products that can be 
learning, learning media, and systems management. 
This research is focused on media product 
development learning in the form of games which 
has been integrated in Biology lessons at MAN I 
Sumbawa Besar. The subject of this study is a 
validator material expert, instructional media expert, 
expert practitioner, 10 students on the trial starters 
and 20 students on the test try a limited field. The 
object of this research is game eligibility. The data 
collection technique in this study used a 
questionnaire. The data obtained from the 
questionnaire were then analyzed descriptively, 
qualitatively and quantitatively  

III. RESULT AND DISCUSSION 

Educational games developed are included in the 
types of games and educational. Quiz games are 
games where players will act as participants in a quiz 
using the Borg & Gall (1983) development model 
which includes material development, media and 

evaluation. The product results can be seen in the 
following image: 

  

 

Fig. 1. Main Course 

The main menu is the initial display that is used 
as a map to open all the menus in the game. This 
menu is made attractive and, of course, very clear, so 
that students are interested in using it. 

 

Fig. 2. Menu Material 

The material menu is presented aims to help 
users to make it easier to complete existing games. 
The material is presented in text form  

 

Fig. 3. Menu Video 

 The video menu is presented to assist users in 
understanding the previously presented material. So 
that the explanation obtained is broader  

Advances in Social Science, Education and Humanities Research, volume 556

108



 

Fig. 4. Menu Test Games 

The question menu is the menu used by students 
in the game that has been adjusted to the material 
that has been studied and what is already in this 
educational game. 

 

Fig. 5. Menu Score 

The score menu is used to find out the score that 
can be obtained from the results of the game. The 
values displayed on this menu are in the form of 
numbers, making it easier for users to see the results 
being done  

A. Eligibility for Interactive Games 

• Eligibility by Material Experts 

 The material feasibility assessment is carried out 
by one material expert. The material expert is a 
lecturer in Biology Education, Faculty of Teacher 
Training and Education, Samawa University. The 
assessment score by material experts can be seen in 
Table  I. 

TABLE I.  MATERIAL EXPERT 

VALIDATION RESULTS 

 

• Material Expert Validation Results 

The media feasibility assessment was carried out 
by one media expert. The media expert is a lecturer 
in Physics Education at the Teacher Training and 
Education Faculty, Samawa University. The 
assessment score by material experts can be seen in 
table II  

TABLE II.  MEDIA EXPERT VALIDATION 

RESULTS 

 

• Eligibility by Expert Practitioners 

A practitioner's eligibility assessment is carried 
out by one practitioner expert. The expert 
practitioner is a teacher at MAN 1 Sumabawa Besar. 
The assessment score by material experts can be seen 
in table III. 

TABLE III.  PRACTITIONERS EXPERT 

VALIDATION RESULTS 

 

B. Initial Field Trials 

The preliminary trial was carried out after the 
author made revisions to the games developed based 
on the validation results of material experts, media 
experts and practitioners. The initial trial was carried 
out on 10 students of MAN 1 Sumbawa class XI IA 
2. This was done to determine the assessment of 
interactive games. The test results can be seen in 
table IV.  

TABLE IV.  RECAPITULATION OF 

PRELIMINARY TRIAL RESULTS 

 

C. Limited Field Trials 

Limited field trials were carried out after the 
author finishing evaluation phase on the preliminary 
trial. This trial was conducted on 20 students of 
MAN 1 Sumbawa class XI IA 2. The test results can 
be seen in table V.  
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TABLE V.  RECAPITULATION OF LIMITED 

FIELD TRIAL RESULTS 

 

In this discussion, a revised review of the product 
development results is presented, including the 
suitability of the resulting product in accordance with 
the research objectives, the advantages and 
disadvantages of the developed products, as well as 
the relevant research results. The purpose of this 
research on the development of learning media for 
learning games based on adobe flash is to determine 
the feasibility of an adobe flash based educational 
game based on the assessment of material experts, 
media experts, practitioners and students. 

Researchers’ material determined based on the 
results of a preliminary study by analyzing the 
results of the 2015/2016 and 2016/2017 National 
Examinations, namely environmental material. As 
well as compiling a media assessment instrument in 
the form of a questionnaire for material experts, 
media experts, learning practitioners (teachers), and 
students. A questionnaire or questionnaire is used to 
assess the feasibility of educational game media. 
Then, the researcher compiled the material 
framework and questions based on the basic 
competencies and learning objectives to be achieved, 
then the researcher developed it into a material 
framework to be delivered in the game. Furthermore, 
the material framework is used as a reference for 
compiling 20 questions. After compiling the material 
and questions, the researchers then compiled the 
flowchart and story board. Flowchart is a game 
flowchart that serves as a reference for writers in 
making games. Meanwhile, the Story board is a 
description for each picture. The story board is 
created to describe all the components in each 
display. To determine the feasibility of the media, 
the next step is validation by experts. The validators, 
namely, one material expert lecturer, one media 
expert lecturer, and one biology learning practitioner 
expert. Researchers made revisions to the learning 
media for educational games based on Adobe Flash 
in order to obtain appropriate media to be tested on 
the test subjects. Educational game learning media 
were tested on the subject of initial trials and limited 
field trials. For the preliminary trial, the number of 
research subjects was 10 students and the field trial 
was limited with 20 students. Field test which aims 
to determine the feasibility of the product being 
developed. The revision stage of the development of 
educational game learning media is to improve the 
results of all suggestions / comments and recapitulate 
the feasibility assessment by material experts, media 
experts, learning practitioners and students. Learning 
outcomes are in the context of video games and are 

viewed from two theoretical frameworks: 
Kirkpatrick's levels of evaluation and the CRESST 
model of learning. These are used to analyse the 
outcomes claimed in journal articles that report 
empirical work, indicating the usefulness of the 
frameworks, and the necessity to consider the role of 
affective learning. The article ends with some 
comments on the relationship of instructional design 
to effective games and learning outcomes [6]. 

The development of learning media for 
educational games based on Adobe Flash starts from 
the preliminary study stage, which is to collect 
various information used as a reference in creating a 
development product. Based on field studies that 
have been carried out by researchers as a means of 
observation, it shows that there is still a lack interests 
in teachers in using learning media as it is only 
traditionally based on the use of student worksheets 
and power point media and the learning media of 
adobe flash based educational games have never 
been applied. These problems certainly affect 
students’ interest and motivation. So this adobe flash 
based game can be an alternative media for teachers 
to teach so that students can be more motivated. 
According to Leonardo et al. quoted in [7], the 
impact of educative games is to train children's 
concentration, teach more quickly and effectively, 
increase understanding and memory, make the 
learning process fun. Meanwhile, according to [8], 
the implementation of games in the classroom have 
had a very positive impact on student learning 
outcomes. In line with the opinion of Dwiyono 
(2017) [9] that through educational games the 
learning atmosphere becomes more interesting. 
Thus, the development of educational games as 
learning media is expected to provide a pleasant 
atmosphere in the learning process. Apart from direct 
action, it can also be applied in formal educational 
activities, of course with various learning media 
developed by educators in the best way to get 
optimal results [10]. In line with the opinion of 
Susanto [11], students can learn independently using 
interactive multimedia student educational games 
and help teachers explain material in a fun way. 

The advantages of developing this product are: 
(1) learning with educational game media can be 
used by science teachers as an alternative teaching 
media that can increase students' interest in learning, 
(2) environmental pollution material that is abstract 
enough to understand, with adobe-based educational 
games. This flash will be more concrete because 
there are questions, material that will be easy for 
students to understand, (3) educational games are 
easy to use because they can be used with computers, 
(4) multimedia educational games based on adobe 
flash are interesting and interactive by providing 
challenging games, materials, videos, which the user 
has to complete.  

Technology and learning media in the classroom 
using multimedia are needed nowadays, especially 
when developed with various innovative learning 
models [12]. According to Nurhabibie , computer 
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games are animations in the form of videos that can 
be moved and games that are made as learning media 
are expected to provide a challenging atmosphere in 
the classroom so that the learning process will not be 
noticed [13]. Based on the result of research by 
Allsop  teacher in England and Italy are interested in 
teaching with digital games as an effective 
educational tool [14]. The weaknesses of educational 
game-based science media products are that the 
material simulation is still incomplete and the 
variation of questions still needs to be further 
developed. Educational games are games that are 
packaged to stimulate thinking and including one 
way to train to increase the concentration of users 
[15]. 

IV. CONCLUSION 

Based on the results of research and discussion, 
the following conclusions can be drawn: Educational 
game development goes through 7 main stages of 
development, namely the preliminary study stage, 
the planning stage, the initial product development 
stage, the initial trial stage, the first product revision, 
limited field testing and the second product revision. 
The feasibility level of educational games is 
reviewed based on the assessment of material 
experts, media experts, practitioners and students. 
The feasibility assessment by the expert declared the 
product in the feasible category while the assessment 
by students in the preliminary and limited trials was 
included in the very feasible category. 
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