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SMART CHEMIST:THE MEDIA FORCHEMISTRY 
LEARNING ON  ATOMIC STRUCTURE AND PERIODIC 

SYSTEM OF ELEMENTS 
 

Ari Wahyu Saputro1, Jaslin Ikhsan2 
 

Faculty of Mathematics and Natural Sciences, Yogyakarta State University 
Karangmalang, Yogyakarta, Indonesia, 55281 

1a.wahyusaputro@gmail.com, 2jikhsan@uny.ac.id 
 

Abstract 

 

This research developedthe mobile game “Smart Chemist” as chemistry learning media for senior 

high school on atomic structure and periodic system of elements. The media was evaluated by 
chemistry teachers for the eligibility of use as learning media. The game was developed using 
ADDIE (Analysis, Design, Development, Implementation, and Evaluation) model. First product of 
the game was reviewed and commented by supervisor lecturer, a chemistry expert, amultimedia, 
technology and information expert, and 3 peer reviewers. Product revision was done based on the 
comments, and evaluated by 5 Chemistry teachers on the aspects of subject matter, language, 
operational process, audio-visual, and software designby using a Lykert quistionnaire. Finally, the 
mobile game was produced and easily played on Android mobile phone.Based on teachers 
evaluation, the score of criteria was X̅ = 109.2 (X̅ > 105.1). The criteria suggest that the mobile 
game was very good, close to ideal learning criteria, as indicated by the ideal percentage of 87,36%. 

 

Keywords: Learning Media, Mobile game, ADDIE,Android, Atomic structure, Periodic system of 
elementer 

 

 

1. Introduction 

Within the past five years, the use of 
mobilegames as learning media has 
snowballed. [1].Games can now be played 

everywhere in technology-rich environments 

equipped with laptops, smart phones, game 

consoles (mobile and stationary), set-top 

boxes, and other digital devices. From this 

phenomenon, it is believed that the intrinsic 

motivation that young people show towards 

games could be combined with educational 

content and objectives into what Prensky 

calls “digital game based learning [2].  
Based on observation in Magelang 

regency, The use of mobile game as learning 
media is still fairly new. Mostteachers have 
not used a mobile game as a learning media 
yet. The use of mobile game is expected to be 
an interesting learning media. It introduces 

chemistry lesson. Learning process 
byusingmobile gamemakes the students 
interestedandfun. The learning processwill 
beeffectivewhenstudentsarehappycondition 
[3]. 

Therefore, it was necessary to make 
learning media that can simpifly the learning 
material. The research was to develop 
Android Mobile Game as chemistry learning 
media on atomic structure and periodic 
system of elements. The mobile game was 
evaluated by 5 chemistry teacher to determine 
the quality of mobile game. 

 

2. Literary Review 

 Research and Development 

Research and development (R and D) is 
a method that used to result a certain product 

mailto:1a.wahyusaputro@gmail.com
mailto:2jikhsan@uny.ac.id
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and to review the effectiveness of the product 
[4]. There are two models in research and 
development. They are conceptual model and 
procedural model [5]. 

 ADDIE Model 

ADDIE is one of procedural model in 
research and development. In this model, 
there are five phase to result certain product. 
There are analyze phase, design phase, 
development phase, implementation phase 
and evaluation phase [6]. 

 Learning Media 

Learning media is something that used 
to deliver information between teacher and 
students [7].Learning mediacanrepresentthe 
role of teacher. Evenlearningmaterials can be 

made more tangible bythe presence ofthe 
media. Thus, the studentsmore 
easilyunderstand the material. The level of 
difficulties of materials can be reduced by 
using learning media[8]. 

 Chemistry lesson 

Chemistry is a branch of science that 
learn the chemical and its changing. 
Elements and solution are the component 
that include in chemical changing [9]. The 
first material of chemistry in senior high 
school is atomic structure and periodic 
system of elements. 

 

3. Diagram of research methods 

 
 

  

Design Phase 

Software design 

Collecting material 

Arranging the material, exercise and the 
discussion 

Logical validation of the material 

Audio and Visual design 
 

Evaluation Instrument design 

Development phase 

Analyze phase 

Indicator Analyze 

Instructional Analyze 
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4. Result and Discussion 

 Result 

 
The mobile game was evaluated by 5 

chemistry teachers. The aspect that evaluated 
were subject and matter, language, 
operational, audio visual, and software 
design.The evaluation data of each aspect by 
teachers can be seen at Table 1. 

 

 

 

 

 

Table 1. Evaluation data of teachers 

No Aspect 
Average 
Score (X̅) 

1. Subject Matter 26.40 
2. Language 8.20 
3. Operational 18.00 
4. Audio and Visual 33.40 
5. Software design 23.20 

Total Score 109.20 

Software development 

First product”Smart Chemist” 

Development 
phase 

The product was reviewed by 
chemistry expert, IT expert, peer 

reviewer 
 

 The revision of first product 

Mobile game“Smart Chemist” 
 

Evaluation 
phase 

Data analyze 
 

Product quality 
 

Final revision 
 

Final product ofmobile game“Smart Chemist” 

Implementati
on phase 

Product evaluation by 5 chemistry 
teacher 

 

Data of evaluation 
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 Discussion 

The result of this research was the 
product of mobile game “Smart Chemist”.  

This mobile game was developed by using 
Construct 2 program. The first product game 
was reviewed and commented by supervisor 
lecturer, a chemistry expert, a multimedia, 
technology and information expert, an 
instructional design expert and 3 peer 
reviewers. Then, the product was evaluated 
by 5 chemistry teachers. 
a. Subject matter aspect 

Subject matter aspect was only 
evaluated by teacher. Based on the data, the 
average score of subject and matter 
evaluation was 26.40 (X̄ > 25.20). The 

maximum score of this aspect was 30. The 
criteria suggest that subject and matter 
aspects were very good, closed to ideal 
learning criteria, as indicated by the 
idealpercentage of 88%.  It means that subject 
matter provided in the game was appropriate 
and in line to the indicator of curriculum. It 
means that the subject matter in the game was 
good and appropriate as learning materials for 
students in the point of levels of width and 
depth of materials. Each exercise of this game 
has only one answer [10]. 

 
b. Language aspect 

There are 2 indicators in this aspect. 
The maximum score of this aspect was 10. 
Language aspect was evaluated by teachers 
and students. Based on teacher’s evaluation, 

the average score of this aspect was 8.20 
(6.80 < X̄ ≤ 8.39). So, the criteria suggest that 
language aspect is good, close to ideal 
learning criteria. Good languageis language 
that arranged by communicativesentence, 
using good and true Indonesian, does not 
causea doubleinterpretation, and does 
notoffendthe student [11]. 

 
c. Operational aspect 

There are 4 indicators in operational 
aspect. The maximum score of this aspect 
was 20. Based on the evaluation, the average 

score was 18.00. The criteria suggest that 
operational aspect is very good, close to ideal 
learning criteria, because the average score X̄ 

>16.80. 
 

d. Audio visual aspect 
There are 8 indicators in this aspect. 

The result of evaluation, the average score 
was 33.40. The maximum score of this aspect 
was 40. So, the criteria suggest that audio 
visual aspect is good, close to ideal learning 
criteria because the average score 27.20 < X̄ 

≤ 33.59. Based on learning cone of Edgar 
Dale, audio visual was included enactive 
category. Enactive category is the experience 
that people get as the own experience. 
Enactive is placed in the bottom of Edgar 
Dale’s cone. It means that the knowledge that 
people get is higher than ionic or abstract 
category [12].  

 
e. Software design aspect 

Total indicator in this aspect was 5. The 
maximum score of this aspect was 25. Based 
on the evaluation, the average score of 
software design was 23.2. So, the criteria 
suggest that software design aspect is very 
good, close to ideal learning criteria. Because 
the average score X̄ > 20.99. This aspect get 

highest score than other aspect, because in 
software design aspect teachers and students 
assume that the mobile game is the new 
learning media that they have been never 
used before. 

 

5. Conclusion 

The mobile game “Smart Chemist” was 
developed and easily played on Android 
mobile phone. The game was very good 
based the review of teachers.Based on 
teachers evaluation, the score of criteria was 
X̅ = 109.2 (X̅ > 105.1). The criteria suggest 
that the mobile game was very good, close to 
ideal learning criteria, as indicated by the 
ideal percentage of 87,36%. 
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