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 
ABSTRACT 
 
This paper discusses the technical point of view from 
designing until testing the development of application which 
can be used as a tool for learning Javanese letter interactively 
for primary school student. The main objective of the work is 
to provide computer application which can be used as a tool 
for learning Javanese letter and to gain its degree of 
acceptance of the user. In order to make sure that application 
covers all learning materials, experienced Javanese letter 
teacher was involved in the design process. The resulted 
application has two main parts, i.e. learning media and 
educational game. This is a multi-platform application which 
can be run on operating systems available in the market either 
for personal computer, laptop or mobile devices. Challenges 
provided in the educational game part of the application were 
including different kind of gameplay, score as a reward 
systems, and ”life” or number of attempts given before game 
over. Blackbox testing results of the application showed that 
all functions and menus were working well as expected. 
When tested for mobile devices which have different 
technical specification, application were working well for all 
kind of mobile devices with have RAM capacity 512 MB or 
above. However, in order to display it in full screen, the screen 
of the mobile device must have aspect ratio 16:9. User 
acceptance test results score was 91% in average which 
showed that the application could be described as user 
friendly, attractive, useful and able to increase user’s 
motivation in studying Javanese letter. 
 
Key words : Aksara Jawa, educational game, interactive 
learning media, Javanese letter, local language.  
 
1. INTRODUCTION 
 
Indonesia consists of many tribes which have their own local 
languages. Total number local languages are 652 local 
languages [1]. Among them, Javanese tribe is the largest 
population so that Javanese language is the most spoken local 
language in Indonesia. Javanese language has its own 
alphabet type called as Aksara Jawa (Javanese letters) which 
is different from latin letters. Currently, Javanese language is 
used in informal communication among the society in the 
daily life including traditional ceremony. 
 

 

Javanese language and letters are taught in the primary and 
junior high schools (student age between 6 and 15 years old) 
in Javanese speaking provinces such as Central Java, East 
Java, and Yogyakarta special region. The teaching learning 
process for Javanese language and letters at schools are 
mostly using classical methods where teachers giving lecture 
in front of the class. Learning materials used are mostly 
paper-based materials such as books, tutorials and worksheet. 
Additional activities such as game could be integrated in the 
teaching learning process. A game which is designed for 
educational purpose is called as educational game. 
Integrating game into lecture or class offers some benefits 
such as increasing motivation and of the student, providing 
joyful environment, and increasing material absorption 
[2]-[5]. For physical training activities, although not always 
able to improve student skills, a computer-based game 
increases student motivation to be physically active [6]. The 
advantage of computer game to traditional game was showed 
in a study by [7] and also research by [8] which showed that 
although provide almost the same learning outcome 
achievement but computer-based game was preferred to play 
by most student compared to traditional game. Moreover, 
study showed that game could enhance student learning [9], 
[10]. 

In the past years, computing devices such as personal 
computers (PCs), laptops, personal digital assistances (PDAs) 
have been seen as a potential learning tools to be used in 
education [11]. Unlike paper-based learning material, a 
computer-based learning material could be presented 
interactively in the form of educational game so that able to 
stimulate the development of cognitive, spatial intelligence, 
and creativity [12]. Educational game also provide a joyful 
learning environment by involving some visual aspects such 
as its story, graphical display, challenge and competition 
systems [13].   

According to forecast, the number of smartphone used in 
Indonesia will be more than 100 million units [14]. The usage 
of moblie computing devices for supporting learning has 
attracted interest from researchers. Research results in [15] 
found that most of parents are very supportive of the usage of 
mobile learning for children in education. From the side of 
children, the study showed that all children in the age of up to 
14 years old would be able to adapt with the usage of  mobile 
learning media eventhough they do not have experience in 
using the technology before [16]. 

 
Developing Computer Application for Interactive Javanese Letters Learning 

Heru Supriyono1, Rifqi Fauzi Rahmadzani2, Muhammad Syahriandi Adhantoro3 
1Universitas Muhammadiyah Surakarta, Indonesia, Heru.Supriyono@ums.ac.id  

2Universitas Muhammadiyah Surakarta, Indonesia, rifqifai@gmail.com  
3Universitas Muhammadiyah Surakarta, Indonesia, muhammad.syahriandi@hotmail.com  

    ISSN 2278-3091              
Volume 8, No.6, November – December 2019 

International Journal of Advanced Trends in Computer Science and Engineering 
Available Online at http://www.warse.org/IJATCSE/static/pdf/file/ijatcse72862019.pdf 

https://doi.org/10.30534/ijatcse/2019/72862019 

 

 



Heru Supriyono et al.,  International Journal of Advanced Trends in Computer Science and Engineering, 8(6), November - December 2019, 3112 - 3119 

3113 
 

 

Potential usage of computer-based learning media and 
educational game has been explored by researchers in broad 
areas such as in the environmental education [7], study 
english as a foreign language [17], children with cerebral 
palsy treatment [18], surgical training [19], tourism 
education [20],  preventing children from anxiety [21]. 

Based on information searching, mainly information that 
available on internet, the computer application development 
for assisting local language learning in Indonesia, especially 
Javanese letter, has not been investigated intensively yet. So 
that, from the advantages and usefulness of computer game in 
education shown in above papers, here the development 
computer application for learning Javanese letters will be 
presented. The blackbox testing results, performance for 
different mobile devices and user acceptance test also will be 
discussed. The objectives of the study are: (1) to provide 
learning media for Javanese letters introduction including 
their shapes, transliteration in latin letters, voice how to speak 
every letter, (2) to provide an educational game for all 
Javanese letters including Aksara Carakan, Aksara 
Pasangan, Aksara Sandhangan, Aksara Swara and Aksara 
Wilangan, (2) to implement reward systems in the 
mobile-based game, (3) to know the performance of the game 
involving their features as well as for mobile devices which 
has different technical specification, and (3) to gain view of 
the user including Javanese language teachers and students of 
primary school. 
 
2. METHOD 
 
Research results published in [11] showed that the usage of 
handheld-based learning media provides greater impact on 
student learning performance in comparison to laptops. Also, 
in general, the effective mobile-based learning media should 
have characteristics such as support informal education with 
short and medium duration. Besides, mobile-based learning 
media for children should has secure environment, cover all 
material to study, use official or local language of student to 
maximize student understanding, and very user friendly [22].  
Based on these results, here the learning media and 
educational game would be developed for both personal 
computer and mobile devices especially smartphone. 

Developing a mobile-based learning media needs 
appropriate methodology because every mobile device usually 
has different technical specification such as processors, 
memory, storage, screen size and resolution as well as 
operating systems [23]. As used in [24], in this published 
work, the educational game has several components as story 
or narration, the environment or world, the problems or 
challenges to solve, material or content to study,  the way how 
to assess the performance of the student. So that, steps 
undertaken to develop mobile application were including the 
development of displays, characters, storyboard, background 
sound, voice how to speak the Javanese letters, game design, 
reward systems, and game termination. 

2.1 General Concept of the Application 
 
According to [25] the major weakness of computer-based 
educational game is the game does not appropriately designed 
because the expertise of knowledge from learning content 
expert, expertise of game developer and expectation of the 
children as prospective user do not well integrated. In order to 
result effective game, users should be involved in the design 
process as a co-designers [26]. In line with these results, 
Javanese language teachers have been asked to contribute in 
the game development process as experienced users. 

In general, the application has a landing page or or “home” 
page which is the first page seen by the user after starting to 
run the application program. In the landing page, there are 
two main parts or menus. The first part is Javanese letters 
learning menu. The learning content of application covers all 
five main materials in Javanese letters involving: Aksara 
Carakan, Aksara Pasangan, Aksara Sandhangan, Aksara 
Swara, and Aksara Wilangan. The second part is games 
menu. This menu provide interactive games for all Javanese 
letters learning materials. The main objective of the game is 
focused on increasing student’s memory on Javanese letters. 
A computer game for children should be designed attractively 
because student game performance is highly correlated with 
engangement level [27]. In order to attract student interests, 
the games provide challenges and reward systems for student. 
The challenges are implemented in five types of game while 
the reward systems are implemented in the form of score, i.e 
current score and the highest score achieved. Research results 
by [28] showed that reward systems make children play 
longer computer game session. 

The learning and game menu were implemented in 
two-dimensional (2D) environment. The background sound 
and event-generated sound also were provided to make 
student more engaged. The user-application interaction could 
be performed either by mouse click (for personal computers 
(PCs) and laptops) or touch screen for mobile devices. As 
suggested by [22], in order to maximize children’s 
understanding, the game should used children’s mother 
language so that Bahasa Indonesia and Javanese language are 
used throughout the developed application. The general 
concept of the application could be seen in the Figure 1. 

 
Figure 1: The General Concept of the Application 
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2.2 Storyboard Development 
Storyboard developed in this published work consists of 
displays for every menu from landing page or “home” page to 
the last display of the application. 

A. Landing Page 

Once user start run the application, the landing page of the 
application would be displayed. The landing page has 
background display and background sound which was 
designed to represent Javanese culture. The main background 
display is a Borobudur Temple, the biggest temple in Central 
Java, the origin place of Javanese language. The background 
music is the traditional Javanese folk song which was usually 
sung by the Javanese children in the past. The background 
music could be turned off by using available button. The 
application is called as “Pandawa”. The design of the landing 
page including all main buttons could be seen in the Figure 2. 

 
Figure 2: Design of the Landing Page  

 
The main components of landing page are involving: (1) 
button for exit the application, (2) button to go to Javanese 
letters learning menus, (3) button to go to Javanese letters 
game menus, (4) button for showing game scores, (5) button 
for turning off background sound. 

B. Learning Media Menus 

When learning menu button in Figure 2 is pressed, the five 
buttons for choosing learning materials page will appear, i.e. 
Aksara Carakan, Aksara Pasangan, Aksara Sandhangan, 
Aksara Swara and Aksara Wilangan. If one of five buttons, for 
example button for Aksara Carakan, is pressed then the 
display of learning page will appear. The component of every 
learning page would be involving display of Javanese letters 
character, tag showing name of Aksara, buttor for back to 
landing page, and button for help. Every Javanese letter 
character was built based on a button component. When the 
character or letter is pressed, the new display will appear. The 
new display shows the zoomed version of character or letter, 
its transliteration in latin alphabet, sound button how to speak 
it and button for exit the character display. 

C. Games Menu 

If the button for choosing games in Figure 2 is chosen then 
the application displays the games menu. There are five 
games menu available representing five learning materials 
which can be used by pressing the symbol and home button. 
All types of the game were designed to strengthen student’s 
memory of Javanese letter. 

D. Game for Aksara Carakan 

The game for Aksara Carakan was designed in the form of 
object shooting game, student used bounced ball to target a 
Javanese letter object. Student needs to activate the bar in by 
pressing left click of the mouse (for computer) or touch the 
screen for mobile devices/smartphones in order to bounce the 
ball while the objects are static. Children will get the score as 
a reward for every collision between ball and the object. After 
the object was collided, then it would disappear and new 
object representing another Javanese letter emerge. To 
increase its attractiveness, a special sound will be generated 
when either the ball colliding the object or the ball falling 
down and hit the bar. All the Javanese letter successfully 
collided would be displayed in both sides of the playing area. 
The challenging side of this game is player has to keep the 
ball bouncing and while the ball is fail to be bounced by the 
bar, i.e. the ball falling down, there will be a game over. 
Another challenge is the reward systems because players are 
motivated to achieve the highest score by displaying current 
score and the highest score achieved. 

E. Game for Aksara Pasangan 

Aksara Pasangan is the way how to make consonant. In 
this game, children are asked to choose objects of 
predetermined Aksara Pasangan. The objects are in the form 
of tagged ball which can move slightly. For every 
predetermined Aksara Pasangan, a group of objects will be 
falling down. Children should choose the right object by 
clicking it. The challenge of this game is in its “life” or 
number of false attempts. In this game, children are to be 
given limited false attempts. If the number of mistakes equal 
to the number of limit then it will be game over. Reward 
system is implemented in the form of score, i.e. current score 
and the highest score achieved. The game has background 
sound and special event-triggered sound for both correct and 
incorrect answer. 

F. Game for Aksara Sandhangan 

Aksara Sandhangan is an additional symbol which could 
be added to Aksara Carakan for producing sound “i”, “u”, 
“e”, special sound, and punctuation. The game design for 
Aksara Sandhangan was similar to game for Aksara 
Pasangan except there is an additional voice of 
predetermined Aksara Sandhangan that should be found. 
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G. Game for Aksara Swara 

Aksara Swara is Javanese letter which is used to represent a 
vowel such as “A”, “I”, “U”, “E”, “O”. In this game, children 
are asked to choose a correct vowel which represents an 
Aksara Swara embedded in the falling object in the form of 
the ball. Player chooses the answer by clicking the available 
vowel. The challenging side of this game is children have one 
opportunity only to choose the correct answer. If children 
make a mistake then it will be game over. Special 
event-triggered sound for correct and incorrect answer is 
provided in the application. A score is used as a reward 
system, both current score and the highest score achieved are 
displayed to motivate player to achieve the highest score. 

H. Game for Aksara Wilangan 

Aksara Wilangan is used to represent numbers between 0 and 
9. In general, the design of game for Aksara Wilangan is 
similar to that of Aksara Swara, however, more challenge is 
added in the form of more objects falling down. 
 
3.  RESULTS AND DISCUSSION 
 
The application was designed for multi-platform of operating 
system both for desktop and mobile devices used by society in 
Javanese-speaking area in Indonesia so that all instruction 
and display of application are in Bahasa Indonesia and 
Javanese language. Actual display samples of some stages of 
the application are depicted in Figure 3-10. 

 
Figure 3: Actual Display of Landing Page (main menu) 

 
Figure 4: Learning Material Menu Display 

 
Figure 5: Aksara Carakan Learning Media Menu 

 
Figure 6: Display Example One of Chosen Javanese Letter 

 
Figure 7: Display of Games Menu 

 
Figure 8: User Interface for Aksara Carakan Game 

 
Figure 9: Score for Game as a Reward System. 
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Figure 10: User Interface for Aksara Swara Game 

 
3.1. Blackbox Testing 
Blackbox testing or functional testing was carried out to 
assess validity performance of all functions and menus of the 
application [29]. For each functions, the test was performed 
by defining input, description of actual output and conclusion 
whether the test results is accepted or not. The blackbox 
testing results showed that the actual output of the application 
were as expected. 
 
3.2. Testing the Application for Various Mobile Devices   
Mobile devices available in the market and used by society 
have many varieties of technical specification including: 
processor’s performance, memory capacity, screen size and 
resolution as well as operating systems. Currently, the biggest 
population of mobile devices used in Indonesia is using 
Android operating systems. Based on this actual condition, in 
order to asses application’s performance, the test for various 
mobile devices or smartphone, mainly for Android-based, 
was carried out. The test results suggested that all functions of 
the application could be running well on available devices 
which use processor with clock speed 1 GHZ or above and 
have memory with capacity of 512 MB of above. However, its 
display was affected by aspect ratio of screen, i.e. if the aspect 
ratio of the screen is not 16:9 the application could not be 
displayed in full screen. 
 
3.3. User Acceptance Test 
To gather information on user view of “Pandawa” 
application, the user acceptance test or user testing suggested 
in [30] was done using technology acceptance model 
proposed in [31] which include four test variables including 
ease of use, usefulness, attitude toward use, and behavioral 
intention to use of the application. The user acceptance test 
results will show whether the software is in good quality or 
not [32], i.e. whether the software fulfill the requirement of 
the user. The user acceptance test done in this published work 
has been designed from the beginning of the software 
planning or before the coding [33]. 
 
In total, there were 28 randomly selected participants of the 
test involving 15 teachers of Javanese language and 13 
students of primary school (age 8-11 years old). All selected 

teachers have more than 5 years of experience as a teacher. 
All students participate in this test were all Javanese native, 
speak Javanese in daily life, able to write Javanese language 
in latin letter and have attended course on Javanese language 
at class. All participants were familiar with using mobile 
phone with Android operating systems and playing mobile 
games. 
 
There was no control class of the experiment. Firstly, 
participants were separated into two groups, i.e. group of 
teachers and group of students. Secondly, all participants 
were asked to installed the application into their own mobile 
devices and then to use it independently. They were asked to 
try to open all features available in the application and then to 
play all games available. The time allocated for using 
application for every participant was between 45 and 60 
minutes. Researchers assisted participants if there were 
questions or difficulties faced by participants in accordance 
with the usage of the application.  
 
Finally, all participants were asked to fill the predetermined 
questionnaire to measure the view of participants toward the 
application including its user friendliness, attractiveness, 
usefulness, challenges provided in the games, and whether 
the application could increase students motivation in learning 
Javanese letter. These factors were then implemented in the 
form of nine statements in the paper-based questionnaire, i.e. 
(P1) the application is easily operated, (P2) the display layout 
is attractive, (P3) the music used as a background is good and 
matches with the application, (P4) language and instruction 
used in the application is very easy to be understood, (P5) The 
content of the application is complete and attractive, (P6) The 
content of the application is easily studied and understood, 
(P7) the challenges presented in the games are attractive, (P8) 
the application is helpful for Javanese letters introduction, 
and (P9) the application increases user motivation for 
learning Javanese letters. Participants were asked to choose 
one of five answer alternatives which represent the degree of 
agreement in likert scale number between Strongly Not Agree 
(score: 1) and Strongly Agree (score: 5). In order to gain 
personal view, participants were encourgaed to give their 
comment and suggestion. 
 
The degree of acceptance score of every statement, stated in 
per cent, was then calculated relative to the maximum 
probable score using Formula 1. 

%100
5
1 



N

A
S

N

i
ji

j  

(1) 

 
Where jS  is degree of acceptance score for j-th statement, 

jiA  is the answer of j-th statement given by i-th respondent, 5 
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is the maximum score of available answer choices, and N is 
the total number of respondent. The test results showed that 
the S value for every statement were as follow: S1 = 89,28%, 
S2 = 87,85%, S3 = 94,28%, S4 = 92,14%, S5 = 88,57%, S6 = 
90%, S7 = 93,57%, S8 = 93,57%, and S9 = 90%. These test 
results suggested that application gained positive views from 
participants for all measured variable. Afterwards, the 
general of degree of acceptance of the application was then 
calculated by averaging all degree of acceptance of every 
statement using formula 2. 

M

S
S

M

j
j

 1  

(2) 

where S  is the degree of acceptance average score of all 
statements, M is the total number of statements. It can be 
calculated from the value of every S that the averaged degree 

of acceptance score of all statements ( S ) for all participants 
was equal to 91.03%. This score indicates that in general the 
application gains positive feedback and high acceptance from 
the participants so that the application is acceptable to be used 
for learning Javanese letter. 
 
Basically, the application could be used either in the class as a 
complement of formal teaching process in the class or could 
be used informally after class as well as at home. However, in 
some circumstances the use of the application in formal class 
was not practical because students are not allowed to bring 
mobile devices at school. So that, PC version of the 
application is best used as complement tool to formal teaching 
learning process at school while mobile device version is best 
used for informal learning either after class or at home. 

4. CONCLUSION 
An application which facilitates children studying Javanese 
letter interactively has been resulted in this published work. 
This is a multi-platform application which can be run on 
operating systems available in the market either for personal 
computer, laptop or mobile devices. Challenges provided in 
the educational game part of the application were including 
different kind of gameplay, score as a reward systems, and 
”life” or number of attempts given before game over. 
Blackbox testing results of the application showed that all 
functions and menus were working well as expected. When 
tested for mobile devices which have different technical 
specification, application were working well for all kind of 
mobile devices with have RAM capacity 512 MB or above. 
However, in order to display it in full screen, the screen of the 
mobile device must have aspect ratio 16:9. User acceptance 
test results score was 91% in average which showed that the 
application could be described as user friendly, attractive, 
useful and able to increase user’s motivation in studying 
Javanese letter. 

ACKNOWLEDGEMENT 
 
Researchers would like to thank to Research and Community 
Services (LPPM) Universitas Muhammadiyah Surakarta 
which has supported this research and publication with 
Doctoral Research Program Scheme. 
 

REFERENCES 
1. R. Republika. 2017. There are 652 local languages in 

Indonesia (Ada 652 Bahasa Daerah di Indonesia). 
Republika, 28 October 2017, Available Online: 
http://nasional.republika.co.id/berita/nasional/umum/17
/10/28/oyj1s0-ada-652-bahasa-daerah-di-indonesia. in 
Bahasa Indonesia (Accessed: 3 November 2017). 

2. C. G. Von Wangenheim, R. Savi, and A. F. Borgatto.  
SCRUMIA—An educational game for teaching 
SCRUM in computing courses, The Journal of Systems 
and Software, vol. 86, pp. 2675-2687, 2013. 
https://doi.org/10.1016/j.jss.2013.05.030 

3. M. J. Spector. Emerging educational technologies: 
Tensions and synergy, Journal of King Saud 
University–Computer and Information Sciences, vol. 26, 
pp. 5-10, 2014. 
https://doi.org/10.1016/j.jksuci.2013.10.009 

4. A. Khan, and G. Pearce. , G. A study into the effects of 
a board game on flow in undergraduate business 
students, The International Journal of Management 
Education,  vol. 13, pp. 193-201, 2015. 
https://doi.org/10.1016/j.ijme.2015.05.002 

5. E. N. Castellar, A. All, L. de Marez, and J. Van Looy. 
(2015). Cognitive abilities, digital games and 
arithmetic performance enhancement: A study 
comparing the effects of a math game and paper 
exercises, Computers & Education, vol. 85, pp. 123-133, 
2015. 
https://doi.org/10.1016/j.compedu.2014.12.021 

6. J. Edwards, S. Jeffre, N. J. Rinehart, and L. M. Barnett.  
Does playing a sports active video game improve 
object control skills of children with autism spectrum 
disorder?, Journal of Sport and Health Science, vol. 6, 
no. 1, pp. 17-24, 2017.  
https://doi.org/10.1016/j.jshs.2016.09.004 

7. M. Ruchter, B. Klar, and W. Geiger. (2010). Comparing 
the effects of mobile computers and traditional 
approaches in environmental education, Computers & 
Education, vol. 54, pp. 1054–1067, 2010. 
https://doi.org/10.1016/j.compedu.2009.10.010 

8. D. Furió, S. González-Gancedo, M.-C. Juan, I. Seguí, 
and N. Rando. Evaluation of learning outcomes using 
an educational iPhone game vs. traditional game, 
Computers & Education, vol. 64, pp. 1-23, 2013. 
https://doi.org/10.1016/j.compedu.2012.12.001 

9. M. Loon, J. Evans, and C. Kerridge. (2015). Learning 
with a strategic management simulation game: A case 



Heru Supriyono et al.,  International Journal of Advanced Trends in Computer Science and Engineering, 8(6), November - December 2019, 3112 - 3119 

3118 
 

 

study, The International Journal of Management 
Education, vol. 13, no. 3, pp. 1-10, 2015. 
https://doi.org/10.1016/j.ijme.2015.06.002 

10. M. Hwang, and K. Cruthirds. Impact of an ERP 
simulation game on online learning, The International 
Journal of Management Education, vol. 15, pp. 60-66, 
2017. 
https://doi.org/10.1016/j.ijme.2017.01.004 

11. Y.-T. Sung, K.-E. Chang, and T.-C. Liu. The effects of 
integrating mobile devices with teaching and learning 
on students' learning performance: A meta-analysis 
and research synthesis, Computers & Education, vol. 
94, pp. 252-275, 2016. 
https://doi.org/10.1016/j.compedu.2015.11.008 

12. M. Simkova. Using of computer games in supporting 
education, Procedia - Social and Behavioral Sciences, 
vol. 141, pp. 1224-1227, 2013. 
https://doi.org/10.1016/j.sbspro.2014.05.210 

13. M. Mortara, C. E. Catalano, F. Bellotti, G. Fiucci, M. 
Houry-Panchetti, and P. Petridis. Learning cultural 
heritage by serious games, Journal of Cultural 
Heritage, vol. 15, pp. 318-325, 2013. 
https://doi.org/10.1016/j.culher.2013.04.004 

14. T. Techinasia. Indonesia are projected has more than 
100 million smartphone users in 2018, fourth in the 
world (Indonesia diproyeksi lampaui 100 juta 
pengguna smartphone di 2018, keempat didunia), 
Techinasia, 23 December 2014. In Bahasa Indonesia.  
Available Online: 
https://id.techinasia.com/jumlah-pengguna-smartphone-
di-indonesia-2018. (Accessed: 2 October 2017). 

15. R. Kraleva, A. Stoimenovski, D. Kostadinova, and V. 
Kralev.  Investigating the opportunities of using 
mobile learning by young children in Bulgaria, 
International Journal of Computer Science and 
Information Security (IJCSIS), vol. 14, no. 4, pp. 51-55, 
2016. 

16. P. Kim, E. Buckner, H. Kim, T. Makany, N. Taleja, and 
V. Parikh. A comparative analysis of a game-based 
mobile learning model in low-socioeconomic 
communities of India, International Journal of 
Educational Development, vol. 32, pp. 328-340, 2012. 
https://doi.org/10.1016/j.ijedudev.2011.05.008 

17. P. Rodríguez-Arancón, J. Arús, and C. Calle. The Use of 
Current Mobile Learning Applications in EFL, 
Procedia - Social and Behavioral Sciences, vol. 103, pp. 
1189 – 1196, 2013. 
https://doi.org/10.1016/j.sbspro.2013.10.446 

18. B. Bonneche`re, B. Jansen, L. Omelina, M. Degelaen, V. 
Wermenbol, M. Rooze, and S. Van Sint Jan. Can serious 
games be incorporated with conventional treatment 
of children with cerebral palsy? A review, Research in 
Developmental Disabilities, vol. 35, no. 8, pp. 
1899-1913, 2014. 

19. T. B. De Araujo, F.R. Silveira, D. L. S. Souza, Y. T. M. 
Strey, C. D. Flores, and R. S. Webster. Impact of video 
game genre on surgical skills development: a 

feasibility study, Journal of Surgical Research, vol. 
201, pp. 235-243, 2016. 

20. A. Adukaite, I. Van Zyl, and L. Cantoni, (2016). The 
role of digital technology in tourism education: A case 
study of South African secondary schools, Journal of 
Hospitality, Leisure, Sport & Tourism Education, vol. 
19, pp. 54-65, 2016. 
https://doi.org/10.1016/j.jhlste.2016.08.003 

21. E. Schoneveld, M. Malmberg, A. Lichtwarck-Aschoff, 
G. P. Verheijen, R. C. M. E. Engels, and I. Granic, I. A 
neurofeedback video game (MindLight) to prevent 
anxiety in children: A randomized controlled trial, 
Computers in Human Behavior, vol. 63, pp. 321-333, 
2016. 
https://doi.org/10.1016/j.chb.2016.05.005 

22. R. Kraleva, V. Kralev, and D. Kostadinova. A 
Conceptual Design of Mobile Learning Applications 
for Preschool Children, International Journal of 
Computer Science and Information Security (IJCSIS), 
vol. 14, no. 5, pp. 259-264, 2016. 

23. N. Paulins, S. Balina, and I. Arhipova. Learning 
Content Development Methodology for Mobile 
Devices, Procedia Computer Science, vol. 43, pp. 147 – 
153, 2015. 
https://doi.org/10.1016/j.procs.2014.12.020 

24. C. D’Apice, C. Grieco, R. Piscopo, and L. Liscio. 
DMS2015short-2: Advanced learning technologies 
for eLearning in the enterprise: Design of an 
Educational Adventure Game to teach computer 
security, Journal of Visual Languages and Computing, 
vol. 31, pp. 260-266, 2015. 

25. L. Malinverni, J. Mora-Guiard, V. Padillo, L. Valero, A. 
Hervas, and N. Pares, N. An inclusive design approach 
for developing video games for children with Autism 
Spectrum Disorder, Computers in Human Behavior, 
vol. 71, pp. 535-549, 2017. 
https://doi.org/10.1016/j.chb.2016.01.018 

26. R. Khaled, and A. Vasalou. Bridging serious games and 
participatory design, International Journal of 
Child-Computer Interaction, vol. 2, no. 2, pp. 93-100, 
2014. 
https://doi.org/10.1016/j.ijcci.2014.03.001 

27. D. Martinovic, G. H. Burgess, C. M. Pomerleau, and C. 
Marin. Computer games that exercise cognitive skills: 
What makes them engaging for children?, Computers 
in Human Behavior, vol. 60, pp. 451-462, 2016. 
https://doi.org/10.1016/j.chb.2016.02.063 

28. M. Ronimus, J. Kujala, A. Tolvanen, and H. Lyytinen 
(2014). Children’s engagement during digital 
game-based learning of reading: The effects of time, 
rewards, and challenge, Computers & Education, vol. 
71, pp. 237-246, 2014. 

29. R. Pressman. Software engineering a Practioner’s 
Approach Fifth Edition. New York, US: McGraw-Hill, 
2001. 

30. I. Sommerville. Software Engineering Ninth Edition. 
Boston, US: Addison-Wesley, 2011. 



Heru Supriyono et al.,  International Journal of Advanced Trends in Computer Science and Engineering, 8(6), November - December 2019, 3112 - 3119 

3119 
 

 

31. F. D. Davis. Perceived usefulness, perceived ease of 
use, and user acceptance of information technology, 
MIS Quarterly, vol. 13, pp. 319-340, 1989. 
https://doi.org/10.2307/249008 

32. L. Rajamanickam, N. A. Binti Mat Saat, and S. N. Binti 
Daud. Software testing: the generation tools, 
International Journal of Advanced Trends in Computer 
Science and Engineering (IJATCSE), vol. 8, pp. 231-234, 
2019. 
https://doi.org/10.30534/ijatcse/2019/20822019 

33. N. Yahya, S. S. Maidin and A. B. Soomro. Factors 
influence novice programmers toward test first 
approach, International Journal of Advanced Trends in 
Computer Science and Engineering (IJATCSE), vol. 8, 
pp. 2283-1288, 2019. 
https://doi.org/10.30534/ijatcse/2019/39842019 
 


