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ABSTRACT 

 
The objective of this paper is to inform about the aspects of radiation protection public policies concerning the 

public spheres and the ordinary population. It is known that information has been considered a very important 

good in several knowledge areas. However, the efficiency of their transmission mechanisms should be 

periodically evaluated, checking existing critical and stagnation points. Nuclear area can be mentioned as a 

historically typical case, where the public policies assume relevant importance as tool for divulgation, control 

and education of the population in general. Considering the polemic nature of such subject, it is clear that there 

is a need for conducting the construction of educational contents taking in account the educator training 

necessities. The addressing of radiation protection aspects applied to nuclear techniques conducts, for example, 

to the awareness on the benefits of radiation and its industrial and medical applications, which are established 

considering the worldwide adopted basic principles of radiation protection. Such questions, concerned with (or 

related to) public policies, establish a link between radiation protection and education, themes explored in this 

article to provide a better view of the current Brazilian scenario. 

 

 

1. INTRODUCTION 

 

The various aspects associated to ionizing radiation phenomena usually arouse different 

reactions in the public in general. Some persons know the value and relevance of the involved 

science and technology as well as the great potentiality of the practical applications, such as 

energy production by means of nuclear power plants. On the other hand, others usually 

associates this subject with disasters, accidents and radioactive contamination. It is true that 

ionizing radiation implies in risks to health of living beings, but many individuals do not 

know that it is widely used in medical diagnostics, radiotherapy and is also applied in 
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industry and agriculture. In this context, questions naturally emerge from the ignorance of the 

population on the nuclear theme. In this article, the authors assume that it is essential to 

inform the population about the potentiality and benefits of the ionizing radiation. This goal 

can be achieved with the inclusion of adequate contents to the conventional grid presently 

offered for elementary and high school students. As a result of a theoretical study 

considerations are here presented, taking in account: 

 

 The technical aspects of the ionizing radiation; 

 The application of ionizing radiation; 

 The population and its interaction with this subject; 

 The State and the public policies for nuclear and educational areas. 

 

In education processes some individuals are generally considered as mere spectators. Others 

bring their own ideas. Content addressed by school subjects should be brought to the students 

revealing new concepts and demystifying some issues, such as those related to the nuclear 

area. Curricula should be established in a way that point to the reality of each country, its 

integration with the world and globally adopted concepts. 

 

Issues about nuclear energy and radiation are in vogue today. They are frequently presented 

by the media with no commitment to submit serious and truthful information on that subject. 

Instead of informing the population, some fear and repulse feelings are obtained. As a 

consequence a balanced critical common sense is not created.  

 

In this way, generalized or specialized formation of educators can be considered an essential 

requirement to be applied for each specific subject [1]. So, each chemistry, physics or 

geography teacher should be able to assimilate and teach their students on the nuclear 

subjects in adequate format. Other possibility is the creation of a specific discipline for 

clarification of the society on this theme of notable public interest. 

 

Considering these issues some thoughts about ionizing radiation and its introduction into 

school curricula are proposed in this article, taking in account the Brazilian scenario to 

achieve a better comprehension of this subject. 

 

 

2. RADIATION PROTECTION PUBLIC POLICIES 

 

Public policies can be understood as the sum of governmental actions that act, directly or by 

delegation, and influence the life of the citizens.  From this definition, it can be said that the 

government is responsible to follow the continuous development of science and to inform the 

population about the usage and risks of scientific technologic innovations.  

 

Considering the diversity of ionizing radiation applications, the State (and other organizations 

such as the International Atomic Energy Agency - IAEA, universities, research centers, etc.) 

must prevent or minimize, through a radiation protection policy, the risks of the somatic 

effects of radiation. Furthermore, all activities involving ionizing radiation must be justified 

according to the basic principles of radiation protection [2]. 

 

A public policy applicable to radiation protection must control the workers, the radiation 

sources, the generated wastage and the equipment of nuclear and radioactive facilities, as 
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well as the environment and the population in general. In Brazil such policy is established 

and conducted by  the National Nuclear Energy Commission – CNEN.  

 

The radiation protection aims to appropriately limit the radiation doses, considering the 

application of three basic principles prescript in the regulation CNEN-NN-3.01 (Radiation 

Protection Basic Directives) described as the justification, the optimization and the individual 

dose limitation principles [3]. 

 

The principle of justification assumes that any activity that involves radiation or exposure to 

radiation must be justified in relation to other possible alternatives and produce a positive 

benefit to the society. 

 

The principle of optimization is to ensure that radiation exposures are as low as reasonably 

achievable (ALARA). 

 

The principle of dose limitation is to ensure that individual doses (amounts of radiation) for 

workers individuals using radioactive materials and for public individuals must not exceed 

the annual limits established in the guideline CNEN-NE-3.01.  

 

Whit respect to the theme here exposed, practical effects of the existing legislation seem to be 

incipient and a widely and well established radiation protection culture is still missing. A 

possible way to explore this theme further is its introduction into school curricula. This can 

improve the knowledge on ionizing radiation and other related nuclear issues, considering the 

educational process as a base for scientific and safety culture promotion. 

 

 

3. THE CHALLENGES  

 

Science oriented education is an essential element of the present educational process. 

Particularly to the nuclear issue, more than in other knowledge areas, the Brazilian 

experience has shown little success. One of the biggest problems verified is related to the 

absence of effective educational policies, focused in the promotion of science and 

technology, by federal, state or municipal governments. Nevertheless, some initiatives can be 

observed for other themes, such as the health issues, leading the citizen to better understand 

the involved mechanisms and even improving his behavior.  

 

Several social agents, such as educators, government officials, businessmen, private and 

public companies and non-governmental organizations have become aware of significant 

expansion and improvement of the educational system. Education oriented for science, in its 

turn, has been incorporated to some political parties platforms and programs of government, 

usually associated with the idea of "scientific and technological development". However, 

there is unison voices saying that the actions needed to solve the big problems of the 

Brazilian education have been taken at a rhythm still unsatisfactory. Although government 

has policies for expansion of scientific education, they are still masked in someway. 

Effectively, few investments are made for a major popularization of science and science 

oriented education, for the benefit of society. 

 

Among so many technological changes that benefit the population, nuclear technology is a 

topic that should be noted and included in school curricula. The Brazilian society must be 
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aware of relevant topics, such as the one here addressed. To do so, it should be formally 

incorporated to the educational grid, and specially discussed in the classrooms. Much more 

than deliver encapsulated technical and scientific concepts to the student; it is fundamental 

that the educator could give all the necessary knowledge to form a conscientious and critical 

citizen. In such context, the teacher, a recognized opinion maker, is the starting point and the 

active actor in that process. It is strongly important to promote actions I order to change the 

negative image that surrounds the nuclear technology. It is necessary to inform the public 

about the advantages and benefits offered especially in applications such as cancer treatment, 

medical diagnosis, agriculture, food conservation and electricity production. 

 

It can be mentioned that is mandatory to establish a good connection between researchers and 

the rest of the society. This is due to the fact that the actual acceptance of many controversial 

subjects depends more on the comprehension of their relevance by the public than the 

scientific demonstration of their functionality. In the Brazilian case, the society and the 

scientific community are usually kept too much apart.  

 

The lack of an effective public education policy causes a failure in the transmission of 

knowledge. Consequently, most of the Brazilian citizens do not have a critical sense to opine 

on such matters. This leads to an urgent necessity to invest in education, including a kind of 

“scientific literacy” for all agents involved in the teaching process. To be fully successful in 

this task it is necessary to change the traditional education mode and train properly the 

educators [4]. 

 

An approach to be considered is to encourage student to question the use of nuclear 

technologies, and then allow him to build his own opinion on that subject. A candidate 

didactic praxis is to promote a debate, verifying the student’s previous knowledge level.  

This conceptual prospect may be used as a significant pedagogic guide for the teacher [5]. 

Furthermore, the educator should develop more elaborated themes, leading the student to 

think and search for solutions and answers based on his own efforts and the acquired 

knowledge. The teacher can create challenging questions so that their resolution was 

conducted as a scientific research investigation process. So, the student would be encouraged 

to reflect, discuss, explain and report on those problems. Such strategy could be directed to 

both fundamental and high school students.  

 

Students should be oriented to develop a sense of integration, capable to link scientific topics 

to the daily life situations. That approach improves the individual skills and critical sense, 

consequently resulting in more consistent opinions related to the society at all [6]. Living that 

experience may be considered a valid opportunity to make a link between  educational 

activities and the real world. 

 

Student's education is not intrinsically linked to an expensive and sophisticated infrastructure 

to support teaching. In fact it is more dependent on motivating actions able to integrate the 

citizen to the society, since it is impossible to dichotomize the man and the world, because 

there is no one without the other [7]. 

 

On the other hand, teacher’s education is a process that must be done so that it can demystify 

some previous lessons poorly learned. Focusing on the nuclear science and technology area it 

is necessary to break with systematized knowledge transmitting models and encourage forms 

of reasoning and arguing. Stimulation of interest of students to basic disciplines such as 
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physics, chemistry, biology, mathematics, among others, showing the practical applications 

of nuclear energy and ionizing radiation is one of the ways to break through barriers and 

reduce or even eliminate the myths on this subject. 

 

 

4. THE RELATIONSHIP BETWEEN RADIATION PROTECTION, SCIENCE AND 

PUBLIC POLICIES IN EDUCATION 
 

It is important that society knows that nuclear technology does more benefit than harm to 

mankind. Human beings should know how to use it. Polemic positions obviously emerge 

from this scenario. Part of that is the manipulation of facts and sensationalism promoted by 

the media in general and some organizations. The fact is that the media gets more audience 

when catastrophic events occur. So, as a radioactive incident, even very simple, is reported, 

those agents highlight the negative aspects of nuclear technology and promote thereby a 

terrifying idea on that event. The result is a distorted vision of the nuclear area which feeds 

the discussion forums and masks its benefits.     

 

With respect to governmental attributions, the encouragement of discussions is expected, 

exploring both technical and political aspects of the theme. Moreover, it is fundamental to 

empathize, in a responsible way, the nuclear technology benefits, removing all 

misinformation and any unfounded fear. The success of all public policies depends 

fundamentally on the structure and comprehension of the population. Therefore, trustable 

information and good quality education are relevant components for their effective 

implementation. Therefore, for the nuclear area all radiation protection aspects and 

assumptions are absolutely necessary for a conscious and responsible use of nuclear 

technologies. Guidelines and other safety and regulatory documents must be elaborated in a 

as clear as possible way, as well as published.  

 

Following this line of though, consistent in education by the Brazilian government and 

society in general can contribute positively to put into practice measures able to improve the 

population quality of life. Therefore, it would be desirable that the academia and the civil 

society organizations do engage in the evaluation of the present educational and radiation 

protection established policies [8]. Is highly desirable to offer to all educator agent, and in a 

special way to those who teach science and technology related disciplines, a continuing 

education involving the various aspects of radiation protection and all contents necessary to 

be understood and, later on, transferred to the students at classroom. 

 

This approach can develop a broader view of how nuclear technology can be interesting for 

the student and at the same time help the educator to become a social being who can look at 

science as part of its culture and an instrument to provide feedback on the events in its daily 

duties [9]. 

 

For the student, it is important the understanding of the subject matter. However, the 

fundamental here is not only the assimilation of theoretical knowledge. The focus must be the 

empowering of the student to understand the relationship between science, technology, 

society and education. Many Brazilians believe that it is not important to deal or interact, 

even in a superficial way, with scientific and technologic subjects. For this reason and all 

other previously exposed, the theme Science-Technology-Society (STS) should be introduced 

in the Brazilian educational curricula [10].  
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5. CONCLUSIONS 

 

Currently, ionizing radiation is present in many daily applications such as scientific research, 

industrial processes, medical diagnosis or treatment. Therefore, is important to inform the 

public about the benefits associated with the pacific use of nuclear technology. 

 

The study of nuclear topics must be inserted into the present primary and secondary 

education structure in Brazil, due to its diversity and interdisciplinary aspects which are 

capable to motivate discussions on the relationship of science and technology with society.   

 

The inclusion of the nuclear issue in classroom is more than just to show the dimension of 

science and technology as transforming agents in the modern world. It is also expected to 

contribute to the development of a “scientific literacy”, which is nothing more than to 

develop in the public the ability to understand the various processes involved in scientific 

research and the awareness of the impact of technology on the society, showing the actual 

risks of the ionizing radiation as well as highlighting its benefits.  

 

The government should promote an expansion of the Brazilian education model, including 

themes and praxis that can offer to the educators and to the students, precise and clear 

information and contents that could demystify the nuclear issues. Thus it will be possible to 

have a conscientious society, capable to opine and interfere in various scientific and 

technologic areas, including the nuclear matter. 

 

Only through effort, planning and critical evaluation of public policies for nuclear techniques 

and education, it will be possible to train people capable of participating in decision-making 

forums within the Brazilian society. 
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