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Abstract—Electronic games have an important role in con-
temporary society, affecting it economically, socially and 
culturally. With a huge market, a proportional number of 
games, in all flavors, have been offered for all ages, especial-
ly for kids, who are patently fond of them. Observing this 
fact, researchers and teachers realized that games might 
develop cognitive abilities that formal study could not. Tak-
ing advantage of this situation, this paper proposes and 
presents the development of an educational game for mobile 
devices aiming to aid small children in the process of litera-
cy, making it playful and engaging, trying at the same time 
to entertain and to teach, keeping students motivated and, in 
best cases, leading them to study on their own. The game is 
composed by several activities involving the alphabet. The 
activities vary from games that order the alphabet, connect 
an image to a certain character letter, complete words and 
unscramble words. There is also a trophy room, in which 
the student may check the trophies collected during the 
activities to follow their development. 

Index Terms—educational methodologies, educational moti-
vation, mobile application games and entertainment. 

I. INTRODUCTION 
Electronic games have an important role in contempo-

rary society, affecting it economically, socially and cultur-
ally; and notably the youngsters, who spend a substantial 
part of their leisure time playing them. One can assume 
that a child under 10 years old who has access to comput-
ers and mobile devices has been raised surrounded by 
computer games and it can also be inferred that this child 
is perfectly able to manipulate them with ease.  

With a huge market, a proportional number of games, 
in all flavors, have been offered for all ages, especially for 
kids who are patently fond of them. Moreover, they are far 
more appealing than other activities.  

Observing this fact, researchers and teachers realized 
that games might develop cognitive abilities that formal 
study could not. Taking advantage of this situation, they 
are using or creating educational games that can, at the 
same time entertain and teach, keeping students motivated 
and, in best cases, leading them to study on their own, 
without requesting.  

This paper proposes and presents the development of an 
educational electronic game for mobile devices aiming to 
aid small children in the process of literacy, making it 
playful and engaging. The ABC Game, as it is called, 
consists of a collection of different activities related to 
exercising and familiarizing the alphabet and the Portu-
guese language. Besides, it also helps to develop cognitive 

abilities, such as touching the screen and moving pieces 
around (coordination), listening the sounds of words and 
visualization of images and words. Furthermore, it also 
helps improving object identification, spelling (ordering of 
letters) and memory. To motivate the children, each suc-
cess is awarded with a virtual trophy related to each activi-
ty and level. A trophy room is available so that the student 
may check the collected trophies. 

A preliminary version of this game was presented in [1] 
and following the suggestions from the participant re-
searchers, some enhancements were developed, mainly a 
new level was added as well as some design and structural 
modifications in order to improve the learning experience.  
Besides the complete version of the ABC Game, a free of 
charge version was also developed and it is also available 
on the Google Play Store.  

II. FUNDAMENTALS 
Many research works, e.g. [2-5], point that the actual 

model of learning employed by schools is not following 
the speed of the children’s reasoning, besides the fact that 
most of the time it does not motivate them. In fact, this 
model was made by a generation of educators who were 
not familiarized with a technological apparatus neither 
electronic games. This gap seems to be decreasing as 
more research has been published (studies on the subject 
have began more than 20 years ago) and some consensus 
has been reached, despite the fact that some authors as 
Katie Salen warn the overly polemic and shallow debates 
[6]. 

Slowly, schools and teachers have begun to adopt 
games in classes and good results have been observed, 
especially among the students with weak performance on 
the traditional methodology [7]. Other aspect observed, 
and applied, is that the game does not need to be educa-
tional, COTS (Commercial Off-The-Shelf) games as Civi-
lization, Sim City, RollerCoaster Tycoon, may work well 
if the class is carefully prepared and managed.  

Previous research work, e.g. [7-10], point that certain 
types of games work better in certain situation: 
• Jeopardy-style: learning of verbal information; 
• Card games: ability to match concepts, manipulate 

numbers, recognize patterns; 
• Arcade-style: speed of response, automaticity, visual 

processing; 
• Adventure games: hypothesis testing, problem solv-

ing. 
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Prensky mentions in [2], that as a game developer, he 
used to employ well-known computer games to create 
new challenges. One example was the popular game 
Doom, of which he picked the 3D-labirinth-style levels to 
create his educational/instructional software, making it 
easy, even natural, for most of the students to learn how to 
play, and adding some thrill as bonus. 

In favor of computer games, Van Eck, in [3], indicates 
that they can be effective learning environments, as they 
are immersive, have clear goals, require important deci-
sions, adaptability, and may involve social networks. 
Extremely boring and dry or extremely complicated sub-
jects can become more palatable for students and teachers. 
Beyond that, games allow learners to develop a set of 
skills, knowledge, values and an innovative ways of think-
ing. 

Finally, studies presented in [7, 11-13] also observe that 
educational games claim players to dominate new literacy 
practices, something not done only through individual 
mental act but socially. James Paul Gee mentions, in [14], 
the need of practicing for some time an activity in order to 
master it, and that this fact can create some barriers for 
learning in school as students cannot learn deeply by be-
ing told things off-context. Computer games act in this 
sense, involving learners in a world of action and interac-
tion, making them drill diverse skills, repeatedly, relevant 
to playing the game. Thus, educational games are ex-
pected to teach and entertain at the same time, keeping 
students motivated and, in best cases, leading them to 
study on their own, without requesting. 

III. METHODOLOGY 
The development of the ABC Game was especially 

challenging. Since it is a mobile game, for the Operating 
System Android, it was necessary to optimize animations 
and interactions, provide ways to motivate children to 
play, offer a growing knowledge experience and plan the 
structural part very carefully.  

Before start coding, our group searched for similar 
games available on the market and on papers and books 
by experts. The group members gave several contributions 
to form a game set based on the concept of drag-and-drop, 
the most natural way to interact in a mobile platform.  

While providing challenges and engagement to chil-
dren, our team also wished to reach the maximum number 
of smartphones as we could. Thus, the Android OS was 
chosen and despite the fact it is currently on version 4.4, 
the ABC Game was developed having in mind version 
2.3.3 and up, since there are still a large number of An-
droid users on that version. Figure 1, from the Android 
developers’ forum [15], shows the percentage of users on 
each available Android version. Note that version 2.3.3 
still holds a high number of users. 

A. The ABC Game 
The ABC Game is composed by a set of six different 

games, each of one aim to help children to better under-
stand the alphabet, recognize words and to improve litera-
cy. All the games, except the Alphabet game, are com-
posed by ten different questions. Some of them need drag-
and-drop actions, while others just need a button click as 
an answer. At the end of each game, a grade is printed on 
the screen and a trophy is awarded and added to the Tro-
phy Room. Figure 2 depicts the initial screen of the ABC 

Game, in which the user can choose to setup the music 
and sound effects volume or start to play. Figure 3 shows 
the main screen, in which the user can choose which game 
to play or visit the trophy room. 

One pedagogical enhancement made in this second ver-
sion of the ABC Game relates to the use of different col-
ors to easily differentiate the vowels from the consonants 
and from special characters like accented vowels (á, ã, etc) 
and altered consonants (ç). This is the technique adopted 
to draw the attention of small children to the grammatical 
differences. 

 
Figure 1.  Android OS Versions and distribution. From the Android 

Developer Forum [14]. 

 
Figure 2.  Initial game view. 

 
Figure 3.  Main game view. 
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The first game is named the Alphabet Game. It is a 
drag-and-drop game in which the player must drag the 
scrambled letters of the alphabet (Latin based) placed on 
the bottom of the screen to the chalkboard above. If the 
player drags and drops the correct letter inside the chalk-
board space, it is automatically put in sequence and a 
sound pronouncing the letter is played. In case of errors, 
wrong letter or letter placed outside the chalkboard, the 
piece returns to its original place. Figure 4 shows this 
game being executed. 

In the second game the user has to relate an object de-
picted in a figure with its name. Each session contains ten 
different questions, showing one distinct image per ques-
tion and three words, encapsulated in buttons. When each 
image appears on the screen, the sound of the pronounced 
word is heard. The player must choose the right word to 
go to the next question. In case of errors the image is 
shaken and the pressed button becomes unavailable. Fig-
ure 5 shows a question of this game. 

The third game is similar to the previous one. An image 
is also provided; so that the user knows what word he/she 
needs to spell, however this time the goal is to complete 
the word provided. It also presents ten different questions, 
each one with a single picture and the incomplete spelling 
of it. A set of letters is positioned at the bottom of the 
view, some of them being the right ones, which should be 
dragged and placed on the correct spot. If the player 
chooses the wrong letter or the right letter is misplaced, a 
message appears and a sound is played. Figure 6 shows a 
random question of this game. 

The fourth game is the Scrambled Word game. In each 
question a sound representing a word is played and the 
correspondent word is presented in a scrambled manner. 
The user has to unscramble the word to get to the next 
question. Figure 7 depicts a random question of this game. 

In the fifth game, a random letter and 4 images by its 
side are presented. The player has to choose the image or 
images in which the word begins with that presented let-
ter. Figure 8 depicts a question of this game. 

Finally, the new game is a combination of the Alphabet 
Game and the Complete Game, called Trinca (or Triplet), 
where one letter is given and the player should complete 
the two empty spaces with its neighbor letters. The given 
letter may be at any position available in the group. The 
game changes the position and letters showed randomly 
each phase, helping the children memorize the alphabet in 
a different way than the Alphabet Game. An example is 
showed in Figure 9. 

 
Figure 4.  The Alphabet Game. 

 
Figure 5.  Image-word relation game. 

 
Figure 6.  Complete the word. 

 
Figure 7.  Scrambled Word game. 

 
Figure 8.  Choose the correct images. 

6 http://www.i-jes.org



PAPER 
EDUCATING THROUGH MOBILE DEVICES: THE ABC GAME, A STUDY CASE 

 
Figure 9.  Triplet. 

 
Figure 10.  The trophy room. 

As mentioned before, to motivate the player a trophy is 
awarded at the end of each game. The trophy varies from 
gold, to silver, to bronze, depending on the game final 
grade. A trophy room is available for the user to check all 
the trophies he/she has been awarded. Figure 10 shows the 
trophy room. 

B. Development Details 
To develop the game the Eclipse IDE (Integrated De-

velopment Environment), the Android SDK (Software 
Development Kit) and the ADT (Android Developer 
Tools) Plugin were used. 

Some of the games in the ABC Game use the drag-and-
drop system to provide a more natural interaction. The 
Android has in its API 11 the class ‘Drag and Drop’, how-
ever, it is only available in devices that use Android 3.0 or 
higher. The ‘Drag and Drop’ class allows the developer to 
manage the dragging of an element from one view to 
another (from source to destination). Since we decide to 
use Android 2.3.3, the solution was to use a single and 
customized View, in other words, everything that is seen 
by the child on the screen is contained in one View that is 
created and modified dynamically. The whole game hap-
pens inside the class of this View, which wraps all ele-
ments on the screen. 

Since the View is draw programmatically, each user in-
teraction is detected through another internal class of the 
Android API, the MotionEvent class, which is available 
since the API 1, i.e., Android 1.1. With this class it was 
possible to detect touching by using the ACTION_DOWN 
method, dragging with the ACTION_MOVE method, and 
releasing with the ACTION_UP method.  

Another important issue that is involved when develop-
ing games or applications for mobile devices is the great 

variety of sizes and resolution of screens. Therefore, be-
fore the game actually begins, the program verifies the 
dimensions and density of the display. With this infor-
mation, the size of the changeable elements, i.e., images, 
letters and the background is adjusted. 

C. The ABC Game Lite 
Besides the full version of the game, we also made 

available on Google Play a free version called “ABC 
Game Lite”. It has three of the described games above, 
with the same functionalities: The Alphabet, The Figures 
and The Triplet. The player also has access to the Trophy 
Room as in the full version. In the opening screen, there is 
a link for the player to upgrade to the full ABC Game. 

D. Availability 
The ABC Game is available online on the Google Play 

Store. The full version can be downloaded at: 
https://play.google.com/store/apps/details?id=br.com.abcg
ame and the free of charge, the ABC Game Lite, can be 
downloaded at: https://play.google.com/store/apps/details? 
id=br.com.abcgamelite 

IV. CONCLUSIONS 
This paper described the ABC Game, an interesting 

way of providing a tool for supporting learning through 
mobile gaming. The game aims to aid small children in 
the process of literacy and consists of a collection of dif-
ferent activities related to exercising and familiarizing the 
alphabet. Besides, it also intends to help in the develop-
ment of cognitive abilities, such as touching the screen 
(coordination), listening the sounds of words and visuali-
zation of images and words. To motivate the children, 
each success is awarded with a virtual trophy related to 
each activity and level. A trophy room is available so that 
the student may check the collected trophies. 

We made our best efforts to develop a casual game to 
be not only instructional, but also fun and engaging. Alt-
hough it is still a work in progress and it has not yet been 
tested by children, we have great expectations that it will 
have a good reception and, mostly, it will serve as a valu-
able assistance to child literacy. Following the studies of 
many researchers and observing the popularity of educa-
tional games on the App Store and the Google Play Store, 
we hope to give a small contribution to children’s educa-
tion. 

We chose to release only the Android version, as it is 
the most popular OS at this moment in order to fulfill a 
larger portion of mobile users/owners. However, a version 
to another platform is in our plans for future work. At this 
moment the game is only available in Portuguese, but we 
also intend to transform the ABC Game in a bilingual, or 
even multilingual, collection of educational games, taking 
advantage of the already available structure (code, pic-
tures).   
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