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Abstract 
 

This article presents an education game called ALERV 

based on teaching tasks which help children with 

problem in reading and writing, in which resources 

such as mouse, keyboard, console XBOX 360, Sensor 

Kinect and voice recognition are used to accomplish 

the teaching tasks proposed by the game. 
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1. Introduction 

A program to assists reading and writing learning 

process has been developed since the 80s in Brazil. 

Program’s purpose is to improve academic 

performance of children which have problems in 

writing and reading in Portuguese, with or without 

academic failure history [Souza and Rose 2006]. 

Children who show these kinds of problems frequently 
have difficulties in some disciplines. So, an early and 

efficient resolution of these difficulties has been the 

main objective of this teaching program. 

Reading and writing are distinct repertoires that 

involve a series of different relations, they are 

considered different and demand specific training to be 

mastered. Additionally traditional teaching methods 

hardly will be equally efficient for all students 

[Azevedo and Marques 2001]. Therefore, there is a 

continuous need for effective and personalized 

instruction to attend those who have more learning 

difficulties. 

The main focus of this reading teaching program is 

the acquirement of the basic relations among printed 

words, pictures that represent them and the spoken 

words (sonorous stimulus). Our aim is the 

consolidations of the basics repertories needed to 

acquire generalized reading. Experimental 

investigations on reading teaching produced an 

individualized program for teaching these skills, [Rose 

et al. 1996; Souza and Rose 2006]. The original 

version of the program, applied with conventional 

materials, has originated a computerized version that 
ensures standardized application to all learners and has 

shown equally efficient into laboratory studies. 

However, there are indications that these proceedings, 

when transposed from labs to the classrooms, do not 

promote a motivated behaviour for some children, 

what decrease its efficiency [Santos 2001]. 

The information technologies have been used as a 

motivation to teaching-learning process. Making use of 

new user interaction resources, such as voice synthesis, 

recognition, movement sensors and more traditional 

devices as keyboards, mouse, and joysticks [Tori and 

Kirner 2006]. 

As result, the educational games are an option as 

motivations tool for teaching and learning process. 

Several researchers point out the importance of the 

games as a resource in the children's education and 

development. Since these games keep the pedagogical 
characteristics and are playful. The games provide a 

place to improve children's curiosity, language skills, 

initiative, and self-confidence.  

This paper presents a computer educational game 

that intends to remediate children's reading and writing 

disability using teaching tasks embedded in a game. 

2. Related Work 

There is an extensive list of publications related to 

Games Based Learning. Particularly worthy of note is 

[Scardovelli et al 2004] the game "Aventuras de Jack" 

(Figure 1). The process of identification of words 

occurs over the choice of a letter, one-by-one. Right 

spelling of the word allow the child to continues the 

normal flow of the game. 

 
Figura 1: The process of writing in the Game.  

Previous works in literature have the same focus. 

They teach to recognize and to write words in a playful 

way. But there are weak points in these works: they 

don’t promote any learning in reading; and there's no 

diversification of teaching tasks within these games, 

making the child lose interest in the game. 

This work uses the learning process of the previous 

works and also the voice recognition engine a 

specialist teaching program and Sensor Kinect. 

Therefore suppressing the weak points previously said, 



providing consistent software in terms of learning 

reading and writing. 

3. About the Teaching Program and 
the GEIC. 

The game presented in this work uses a set of 

characteristics which may be considered as educational 

and motivational. One of them, is the teaching 

program. The other one is the use of a computer system 

called GEIC. 

3.1 Teaching Program 
 
The curriculum “Aprendendo a Ler e Escrever em 

Pequenos Passos” [Souza and Rose 2006], points out 

some characteristics designed to help children's reading 

and writing disability. The first characteristic is that the 

program is individualized, and allows each child 

carries out the learning activities according to its own 

pace. Another characteristic is the division of 

repertories, to be taught in small units. Not mastered 

units are repeated, bounding the progress to the 

conclusion of previous repertories and making the 

program a product of an arrangement of contingencies 
to promote the learning. 

The program teaches the reading’s relations using a 

sequence of matching-to-sample (MTS) taks.  Learning 

by exclusion methods are used to teach the relations 

between pictures, printed and spoken words. MTS 

procedure involve choose one of two or more 

comparisons correlated with a sample stimulus (e.g. 

pointing just one picture, or word, among a set of 

them). 

Another procedure is a MTS variant, constructed-

response (CR) task. In this case, the response should be 

constructed by selecting letters (or syllables) in a 
correct sequence.  

 

3.2 About GEIC 
 

GEIC [Orlando et al. 2009] is a Java system that allows 

the authoring and the remote appliance of the 

previously mentioned teaching program by 

presentation of discrete trials (topic 3.1).  GEIC has 

human resources components (domain specialists, 

tutors, and students) and allows score check and report 

generation. This system has a fundamental rule for this 
project, once it has to pass the structure of tasks into 

the game. 

4. Communication Architecture 

There was a need to develop an interoperable 

environment (using Web Services), once the game uses 

the teaching tasks, mentioned in the topic 3.1, located 

at GEIC. So, the game system (implemented in 
Microsoft .NET platform) is a client that consumes 

GEIC services. The Figure 2 shows the infrastructure 

of the communication between systems. 

  
Figure 2: Diagram Infrastructure of communication 

5. About The Game 
 

This work presents ALERV (Aprendendo Ler e 

Escrever com Reconhecedor de Voz) game. The game 

was built using the C# language and XNA Game 

Studio 4.0 framework (XNA 2010) and implements a 
voice recognition engine pt-BR (Brazilian Portuguese). 

XNA permits the possibility to operate the game in 

XBOX 360, allowing use the motion sensor Kinect to 

increase game’s interaction. The game imports the 

teaching tasks from GEIC and customizes them for a 

game ambient. Moreover, the scenario challenges 

(small labyrinths, map exploration and MiniGames) 

and character evolution characteristic are used for 

motivate the player.  

Below, it is showed the game’s general 

functionalities. 

 
Figure 3: Use case of the game's functionalities 

5.1 Voice Recognition 

For voice recognition engine was used an application 

programming interface (API) called Coruja [Klautau, 

Batista, Silva and Neto 2010], developed in the C++ 

programming language with the common language 

runtime specification, which enables communication 
between the languages supported by the Microsoft 

.NET platform. The proposed API allows the real-time 

control of the Julius speech recognition engine and the 

audio interface. Figure 4 shows the applications 

interacting with the Julius decoder through the API.  

The API hides from the user the low level details of 

the engine operation. 



 
Figure 4: Interaction Model with the API (Klautau, Batista, 

Silva and Neto 2010). 

 

The operation of the speech recognizer in the game 

is accomplished in this way: the user emits a sound 

through the microphone. The sound emitted is 

compared with the words defined in the Grammar 

XML. At this moment, the engine emits the confidence 

level of the sound emitted by the user, then the 
application (ALERV) checks if the confidence level is 

satisfactory. 

5.2 Kinect Sensor 
 
With the objective to increase interactivity in the game 

we used the spatial detection device called 'Kinect 

Sensor" developed by Microsoft Research Labs. It uses 

for spatial positions recognition of the body (hands, 

feet, arms and legs) the features such as a RGB 

camera, depth sensor and multi-array microphone, 

which provide body motion capture, facial recognition 

and voice recognition capabilities [Leyvand et al. 2011]. 
Through the inferred parts, is possible localize with 

good accuracy a distribution spatial of body, generate 

possibly several the 3D locations of each skeletal joint. 

 For integration the device in the game was utilized 

the beta Software Development Kit (SDK) from 

Microsoft Research. The beta SDK provides a software 

library and tools to help developers use Kinect-based 

natural input, sensing and reacting to real-world events. 

The Kinect sensor and associated software library 

interact with the application, as shown in Figure 5. 

A NUI Library is a set of APIs that retrieves data 
from the image sensors and controls the Kinect 

devices. The NUI API is the library main of the Kinect 

for Windows. It supports fundamental image and 

device management features, including: the access to 

the Kinect sensors that are connected to the computer, 

access to image and depth data streams from the Kinect 

image sensors and data capture of image and depth to 

support skeletal tracking. 

 
Figure 5: Hardware and software interaction with an 

application (SDK Kinect, 2011). 

In the game, the Kinect sensor operation occurs this 

way: it allows user to control the mouse pointer 

through right hand tracking, when it perform any 

gesture over an object (letter, word or image) a 

rectangular progress indicator starts to fill up around 

the cursor. When it fills up completely, the command 

executes (e.g. select an object). If user want to cancel 

your gesture before the command executes, it only 

need to move your hand off of the command before the 

rectangular progress indicator completely fills up. In 

addition, moving the left hand at head equals left click 

of the mouse.  

5.3 General Approach of the game 

A nomenclature was defined to name the teaching 
tasks, highlighting the type of the task. A legend was 

adopted in order to facilitate the comprehension of 

sample and comparison presented. In this legend, the 

letter “T” means text, the letter “F” means figure and 

“S” means sound.  Following will be described the 

teaching tasks included in game. A feedback for 

correct answer is emmited in all trials. 

CR Task: this task is a writing exercise. The player 

should use the sample stimulus (that can be an F, T or 

even S stimulus) in order to interact with T type events 

(Figure 6, part a). The player should click (using the 

left Button of the mouse, the X button of the GamePad 
or left hand with kinect) on a letter belonging to the 

mixed letters, associating it to the word at the top of 

the screen (sample stimulus). The clicked words are 

repositioned, below the letters of the reference word 

and it has its colour changed from black to green.  

 

  

 

Figure 6: The teaching tasks. 

MTS task: this task is responsible for learning the 
figures and words, in which the player should use the 

reference selected only in T or F type events (Figure 6, 

part c). In this situation, the comparisons are the three 

words at the lower part of the screen. The interaction in 

this task happens at the same way as in the previous 

task.  

NOM task: this task covers the speak exercises, in 

which the player might just speak the correct answer 

(Figure 6, part b). In this task the voice recognition 

mechanism allows the evaluation of the response. 

6. Results 

a b 

c 



This section presents the results to validate the work. 

The Tests were applied in six experts in the area of 

psychology (two psychologists Study Laboratory of 

Human Behavior of UFSCAR and four psychologists 

Experimental School of Primates of UFPA). The 

ALERV was put to the specialists no information 

without about its dynamics. So was given a 

questionnaire created by [Savi et al. 2010] to the 

specialists with some adjustments using a Likert scale 
between one (strongly disagree) to five (strongly agree) 

in the point scale. The questionnaire with 36 questions 

was divided according with the evaluation model of 

educational games (16 questions - Evaluation of the 

motivation, 17 questions - User experience, 3 questions 

- Knowledge). Below, displays the results through the 

questionnaire application to the specialists: 

Evaluation of the motivation: this item has 

complete agreement among the specialists, because the 

game has great motivational side. 

User experience: the game provides an immersive 

high as it uses virtual reality devices through Kinect 
Sensor. Also, social interaction does not exist once the 

game does not support multiplayer category. However, 

the game offers great challenges and can distinguish 

clearly the teaching tasks and tasks of the game 

because the commands of the input devices (keyboard, 

control and Kinect) are easy (without any difficulties 

for the user). At the level of fun, the game is 

appropriate for children. 

Knowledge: the game reached a fundamental point 

which is promote an effective way the learning process 

of reading and writing, in which uses the teaching tasks 
in different contexts and in a playful manner, so at 

facilitating the children's learning process. 

Through data analysis and the questionnaires's 

feedback, the game shows efficient in what he 

proposes to do because specialists have sufficient 

knowledge to this judgment due they work daily with 

computerized teaching session. 

7. Conclusion 

The ALERV was programmed to arouse the children's 

curiosity and motivation and improve their self-

confidence. It begins with playful situations to provide 

learning on writing, reading and recognition of daily 

objects which are necessary in the first stages of the 

learning. 

Moreover, the use of voice recognition engine and 

Kinect Sensor helped to increase the child's interaction 

with the game. The first helped to evaluate the child's 

emitted sound, checking if child speaks correctly word 
or image displayed by the game and the second 

promotes increased interactivity of the child's body, so 

it provides the child's greater interest by the game. 

The next steps of work involves tests to be 

performed in children who have problems reading and 

writing, so the game can  eliminate or reduce these 

problems and fulfill its social role. 
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