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ABSTRACT 

Students are immersed in a society with many possibilities of interaction, either computer or smart phones. In 
addition, students demand more innovation, dynamism and interactivity in classrooms. The form of education 
that can motivate students to engage in the learning process can get them to be interested in the lessons and not 
prematurely abandon schools. On the other hand, educational materials based on Virtual Reality (VR), as 
computer games, have been considered an important educational tool for making dynamic, motivating, 
innovative, in addition to achieving those areas where traditional methods are not reaching its goal. Motivated 
by the above, and given the competence developed by the Virtual Reality Laboratory of the Instituto de 
Engenharia Nuclear / CNEN and the collaboration of the University Center UniCarioca, was developed a digital 
game based on virtual reality tools for the teaching of a subject of area of science that needs to be addressed to 
society more contextualized way: the different applications of nuclear energy. It is expected that this digital 
game is an important tool for the dissemination, teaching and learning the benefits of nuclear energy. 

1. INTRODUCTION 

Many disciplines that are not considered attractive by students. Some basic principles of these 
disciplines are studied in dissociated form of the student becoming reality insignificant to 
him. Therefore, there must be a form of education that can hold the attention of students and 
motivate them to get involved in the learning process. 
In science education, although there are exceptions, it is known that some schools facing 
problems such as poorly trained teachers, lack of adequate material for classes, unmotivated 
students , devaluation of discipline, use of textbooks with outdated content, erroneous, 
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disjointed and far firom the reality of the student as well as the gap between what the student 
knows and what the teacher thinks that students know or not (Hunsche; AULER 2012 ; 
Delizoicov; SLONGO 2011; NETO; FRACALANZA, 2003; Krasilchik, 2000 1996 1992 
BASTOS, 1998BIZZO, 1998 MORTFMER, 1988). 
Therefore, it is urgent to overhaul the curriculum, think about the teaching and learning 
strategies and also promote scientific literacy in all classes, age and gender to contribute in 
improving the quality of science education (UNESCO, 2003). To this end, researchers have 
struggled to produce alternative and supplementary materials for this purpose such as the use 
of science history as a construction mechanism of knowledge, the use of games, videos or 
instruments for practical activities around a scientific knowledge (LEGEY ET AL, 2013A, 
2013B, LEGEY, 2012, MACIEL, 2103, MAYAN, 2012, GUFMARÃES, 2012, FREITAS et 
al, 2011, CHELLES et al, 2012). 
The educational materials are important in pedagogical practice. Carraher (1985) and Vargas 
et al. (2000) define the importance of the suitability of this material in the construction. 
Eichler (1999) and Selles (1999) emphasize that learning materials should use everyday 
topics such as thread that allow students to build their knowledge and engage the teacher in 
this process. 
The materials must provide dialogue, criticism and reflection, pointing information, but at the 
same time, generating doubts, questions and different answers from students (GIAMELLO, 
2000). As pointed out by Mendes et al. (2000), any educational support instrument to the 
teacher in how he can use a strategy, leaving him select and create the best condition of your 
use for a good educational achievement (LEGEY et al, 2013 , LEGEY et al, 2013b, LEGEY 
et al, 2012b; CHELLES et al, 2012).. 
On the other hand, educational materials based on Virtual Reality (VR) have been considered 
an important source of communication and are increasingly present in the daily lives of 
people, beyond what has been used as potential learning tools (LEGEY et al, 2013 A, 2013b, 
CHELLES et al., 2012, FREITAS et al., 2011). Teixeira and Brandão (2003) report that the 
use of technology fits perfectly to the activities related to education in that the act of teaching 
and learning is, above all, in a communication relationship. The use of new technologies 
serves as an aid in teaching and pedagogical activities as a tool for planning and carrying out 
interdisciplinary projects. The technology also works as motivating and challenging element 
in the emergence of new practices to make the teaching-learning process an innovative, 
dynamic, participative and interactive activity (Teixeira and Brandão, 2003). 
In this sense, computer games created from VR techniques, are designed in three-dimensional 
environments on the computer with a high degree of realism as tools that are not only 
innovative forms of learning, but a way to reach those areas where traditional methods are not 
reaching the goal (FREITAS et al, 2011; CHELLES, 2012; LEGEYET AL, 2013; LEGEY et 
al, 2013B). 
In this way, the researchers of IEN tried to ally technology and teaching methodologies to 
become learning more attractive to the students for the teaching, of a subject area of science 
that has a large importance and needs to be addressed to society more contextualized way: the 
applications of nuclear energy. 
Nuclear power has been considered an important energy source for today's society. Every day, 
new nuclear techniques are developed in various fields of human activity. In this sense, power 
generation, medicine, industry and agriculture has been the most benefited areas. However, 
his achievements, despite being present in the daily lives of people, often go unnoticed and 
still face a lot of prejudice by the same society that enjoys their contributions. Prejudice it 
originates mainly from lack of knowledge of nuclear energy benefits to population. Thus, the 
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State and institutions related to the nuclear area must change this prejudice and show their 
achievements across a broad spread of its activities. 
Science & Technology presents itself as a mainstay in the development of a society, it should 
be understood as a strategic factor for the nation to strengthen its present and create your 
future. However, their achievements even being present in everyday life of the people (grains 
of sand transformed into glass cups and computer chips, natural resources transformed into 
electricity, the production of radiopharmaceuticals for cancer treatment, etc), much of the 
often go unnoticed for these people. In particular, the nuclear area, and see their achievements 
go unnoticed, still face a lot of prejudice by the same society that enjoys their contributions. 
This prejudice, arising mainly by non-peaceful use of nuclear energy; I use this that our 
country does not share. Therefore, it is up to the institutions related to nuclear area break this 
prejudice and show their achievements, through a broad spread of its activities. 
In recent years the Nuclear Engineering Institute (IEN) has sought to disseminate the 
applications of nuclear area through participation in public events to disseminate Science & 
Technology, and through agreements with public schools where they send their students to 
the IEN to know the various activities the institute (Legey et al, 2013b). However, this form 
of disseminate all nuclear applications, nor achieve any desired public and does not include 
all students of primary and secondary education in the State of Rio de Janeiro, especially the 
state of the inside of schools and even those located in the vicinity of the nuclear plant Angra 
here in the city of Rio de Janeiro. 
This work aims to present a digital game, developed by Virtual Reality techniques, to 
disseminate and demystify the nuclear energy applications to population. Immersive Virtual 
Reality (simulators) can be seen as a three-dimensional environment based on computer, 
highly interactive, in which the user becomes a participant in a virtual world, manipulating 
and interacting with objects that are part of the environment. 

2. METHODS 
2.1. Methodology 

The use of Reality through Games in Education has interdisciplinary character. The 
interdisciplinary involvement is implicit in the modeling and implementation of this type of 
environment there is the need of the researcher seeking partnerships with experts in order to 
overcome the difficulties of understanding the concepts and identification of limits, among 
others. For a project of an educational software implies a series of taken decisions ranging 
from the technical aspect to the pedagogical aspect. And these decisions will directly affect 
the complexity and quality of the project. A computer game can be defined as a system 
composed of three parts: plot, engine and interactive interface. Thus, the development of 
computer games involves a number of important steps that must be planned and executed 
seeking definitions of each of the three parts characterized previously, so as to enable the 
development of a game that meets the expected objectives. 

2.2- UNITY 
Game engine is the central component of the software that makes up computer games and can 
also be adapted and used, if the atom is sophisticated enough for other applications that 
require real-time generated graphics. 
a) The Unity Game Engine: The virtual environment program chosen to fulfill one of the 
objectives proposed in this work is the Unity, a set of core capable of being modified to adapt 
to the needs of this project. The Unity is a very complete set of core, possessing the 
characteristics of professional virtual reality systems, but with much more affordable license 
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fees. Furthermore, the existing experience of our group [Mól et al. 2004, 2005, 2007, 2009, 
2011a, 2011b, 2011c, 2012, 2013, Aghina et al, 2007, 2011, 2012, Jorge et al, 2007, 2009, 
Legey 2013d] using and developing other core games, Unreal Engine can be reused in this 
application. 

2.3 - Method 

• Target audience: elementary and high school students firom public schools in the state of 
Rio de Janeiro, and the surrounding population of the nuclear units (Nuclear Plants of Angra 
dos Reis, Rio de Janeiro). 
• Development of educational games: It was thoroughly defined the program content of the 

game. A game script was conducted to define the history and avatars. The game UNITY core 
to build the scenery and objects were modeled in 3DMAX program was chosen. 

3. RESULTS 

An educational game with playful environment for high school students and also to the 
general public was developed. 
In this virtual environment a virtual city with different buildings was created. In each 
building contained different questions reset options (one correct answer and three wrong 
resposts) and different scores for each question level (easy difficulty level, medium or hard). 
To start the game the player can choose single or multiplayer. 
The content of the questions was: (i) nuclear energy; (ii) nuclear fission; (iii) the operation of 
a nuclear power plant; (iv) the distribution of electric energy from nuclear power plants; (V) 
applications in medicine; (VI) applicattions in agriculture, etc... 
The following figures exemplify the virtual environment of the game built from the game 
engine UNITY 3D. 

Figure 1: Screen that corresponds to the beginning of the game that stundet can choose single 
or multiplayer. 
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Figura 2: A landscape of Virtual City. 

Figure 3: Buildings of the virtual city of the digital game. 
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Figure 4: Avatar in 3rd. Person in the virtual city of the digital game. 

Figure 5: Question and answer example of digital game. 

4. CONCLUSIONS 

In order to disseminate the benefits of the nuclear energy to society in a more contextualized 
way, researchers of IEN, developed a digital game by Virtual Reality techniques that are 
interactive and presents different challenges Virtual reality has been an important tool to 
improve the motivation of the target audience and can be seen as a tool that not only is a new 
way of learning, but a way to reach those areas where traditional methods are failing. The 
game proved to be interesting by presenting different challenges to be met by the student and 
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by to be interactive that motivate answer questions relating to the proposed theme. Surely this 
will be an important method of teaching and evaluation. 
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