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ABSTRACT 
 
The objective of this study was to investigate the knowledge and awareness of students from the Liceu de Artes 

e Ofícios localized in Recife-Pernambuco, about the theme radioactivity and environment in an interdisciplinary 

perspective. Thirty first-year high school students participated in this activity. Initially a questionnaire was 

applied to assess the students' prior knowledge on the topic. Following this stage, a lecture about radioactivity 

and its multiple uses for the benefit of society was presented to the students, together with a video about the 

story of radioactivity. A guided visit to the Museum of Radioactivity at the Universidade Federal de 

Pernambuco was also promoted. After these activities the questionnaire was reapplied to evaluate the 

development of students' knowledge. Research in textbooks and in the Internet was also carried out to evaluate 

the teaching resources used worldwide to study the nuclear issue. From this information a booklet, indicating the 

benefits of radioactivity was prepared by the students and later distributed to the community. After the activities 

there was evolution of knowledge on the subject radioactivity. Sixty seven percent of the students were able to 

make the calculations of half-life, 81% correctly explicated the definition of α and β particles and γ radiation. 

Finally, 93% discussed about the contributions of Pierre and Marie Curie and Becquerel as well as their 

importance on the history of radioactivity. Dynamic activities should be encouraged so that students can learn to 

build knowledge with autonomy and, in turn, influence the construction of a new society. 
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1. INTRODUCTION 
 

 

During the XIX century there were major advances in science and in the same period of time 

the study on the atomistic was strengthened. It was observed that atomic structure is formed 

by small particles with enormous amounts of energy. There is no doubt that research on 

radioactivity has been linked to the development of atomic models known today [1]. 
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In 1896 the scientist Henri Becquerel investigated the X-ray emissions and their association 

with the luminescence. He also found that the uranium metal emitted a weaker type of 

radiation that was able to impress photographic plates and ionize the air around it. Becquerel 

(1896) stated that this phenomenon was a kind of invisible luminescence, making a 

misrepresentation about this element. Finally, in 1898 Maria Sklodowska Curie, who was 

born in 1867 in Warsaw in Poland, presented to the French Academy of Sciences his doctoral 

thesis. She presented the results of her research study for radiation emitted from uranium and 

also from thorium, which emitted radiation of the same type [2]. 

 

Another scientist who was fundamental for the studies of radioactivity was Ernest 

Rutherford, who worked in research about ionization of gases under the direction of J. J. 

Thomson. Rutherford developed studies on the atomic disintegration of the elements, in 

partnership with Soddy, between the years 1902 and 1903. In addition, Rutherford studied 

alpha and beta radiation, developed the concept of half-life, and found the existence of the 

positive charge of alpha particles. In 1908 Rutherford received the Nobel Prize in Chemistry 

for his work [3]. 

 

Since its discovery, radioactivity provokes curiosity because it consists of an invisible 

emanation coming from some materials, can ionize the air, cause burns, and complete 

penetration into different objects. The natural radioactivity is present in an integrated manner 

in all compartments of the environment and corresponds to 70% of the total radiation to 

which people are subjected. However, the population thinks radioactivity as harmful to life, 

based on historical events such as the explosion of atomic bombs on the Hiroshima and 

Nagasaki cities in Japan during the World War II [4]. Other events such as the Chernobyl 

nuclear accident in 1986, the Brazilian radiological accident, in 1987, and Fukushima nuclear 

accident in 2010 also built a negative image of radioactivity. 

 

The population does not have real knowledge on radioactivity and on its benefits. In general, 

they divulge a negative image of radioactivity when in fact its practical applications cover 

various areas. The use of radioactive isotopes is important in sectors such as industry, 

agriculture, and medicine [5]. 

 

One way to transform the perception of the population regarding radioactivity and 

environment is to demystify some concepts. With this objective, it is necessary to inform the 

public about the positive and negative aspects of radioactivity. This elucidation may be 

completed in chemistry classes, with activities that provide knowledge and debates on the 

topic. 

 

According to the Brazilian “Parâmetros Curriculares Nacionais”(PCN), the teaching of 

chemistry should enable the student to understand both the chemical process and the 

construction of scientific knowledge in close relationship with the technological applications 

and its environmental, social, political, and economic implications [6]. Making the 

connections of chemistry with everyday life is the challenge that every teacher needs to 

overcome. 

 

The students show more interest in the classes in which tools such as discussion or 

experimentation are used [7]. Thus the students play an important role in the transformation 

of reality, which contributes to the critical and reflective development [8]. 

 



 

INAC 2013, Recife, PE, Brazil. 

 

Another important tool for promoting the teaching of chemistry is to work in the classroom 

with the internet and other technological resources. This new trend promotes the use of more 

interactive tools, which make the classroom more dynamic and the learning process more 

efficient [9]. 

 

Experimentation and technological tools do not guarantee the success of an activity in 

classroom. There are cases in which recreational activities provide an important tool in the 

educational context. Thus, the aim of this study was to analyze how the knowledge about 

radioactivity can be built using ludic activities in an interdisciplinary way. Thus, the issue 

radioactivity and its relationship with the environment were worked with a group of high 

school students. 

 

 

2. EXPERIMENTAL 
 

 

The didactic intervention was performed at the School Liceu de Artes e Ofícios in Recife – 

Pernambuco/Brazil. The study involved a group of 30 high school students (first year). The 

process took place in six stages, which are described in Table 1. Finally, after these steps, the 

students built a booklet indicating the benefits of radioactivity and the association of 

radioactivity and environment, to be distributed to society. The goal was to disseminate real 

knowledge about radioactivity from the perspective of a paradigm shift. 

 

 

Table 1: Steps used in the didactic intervention about radioactivy  
 

step activity objective 

1 Use of an initial questionnaire Assess the prior knowledge 

of students about 

radioactivity 

2 Lecture on radioactivity and its 

uses for the benefit of society 

Cause students curiosity 

about the topic discussed 

3 Video about the history of 

radioactivity 

Provide information on the 

history of radioactivity over 

the years 

4 Visit to the museum of 

radioactivity in the 

Universidade Federal de 

Pernambuco(UFPE) 

Disseminate knowledge 

about the use and peaceful 

applications of ionizing 

radiation and broaden the  

knowledge of students 

5 Research in textbooks and 

internet  

Evaluate teaching resources 

used in the study of the 

nuclear issue. 

6 Initial questionnaire was 

reapplied 

Assess the progress of the 

students’ knowledge about 

radioactivity 
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3. RESULTS AND DISCUSSION 
 

 

The analysis of the responses after the initial application of the questionnaire (step 1) 

indicated that 70% of students related radioactivity with maleficent effects. This result means 

that the lack of information on the subject contributed to a distorted view on radioactivity and 

little relation to the development of society. 

 

With respect to conceptual issues, 73% of students answered that it is difficult to perform 

calculations of half-life and 56% answered they did not know the meaning of gamma 

radiation and alpha and beta particles. On the other hand, 82% of students confirmed that 

they heard about Becquerel, Pierre Curie and Marie Curie, but ignored the contribution of 

these scientists for the history of radioactivity. According to Schnetzler (2004) [10], learning 

has been generally marked by memorizing large amounts of information and this can remove 

the teaching of Chemistry from the cultural and technological world. 

 

In the steps 2 and 3 it was evidenced the interest of students to participate of the activities. 

After watch the video they questioned about different issues related to their everyday lifes.  

For this kind of curiosity to arise it is necessary to use differentiated didactic tools. In this 

sense, the teacher should encourage social and critical development of the student, instead of 

transmitting only ready-made solutions [11]. 

 

The visit to the museum of radioactivity from Universidade Federal de Pernambuco (step 4) 

enabled the contact of students with an important collection for the construction of 

knowledge. According to Fronza-Martins (2006) [12], providing learning in an environment 

which is different from the classroom enables the formation of broader knowledge. Museums 

make possible to get out of the class, plunging students into a learning space which is not 

necessarily formal as a school usually is, activating different strategies which involve them 

differently, under every point of view. 

 

Another important factor that should be highlighted is the correlation between radioactivity 

and biology, through environmental radioactivity. The radioactivity knowledge is built in 

context when the student understands that the radioactive phenomenon is found in soil, water 

and air. The radioactivity and environment was the main content experienced in step 5. In 

addition, interdisciplinarity has assumed a prominent role for building a broad knowledge and 

wide connections for the daily life of the student [6].  

 

After the development of the activities described in Table 1 the evolution of the students on 

the subject radioactivity could be observed (step 6). It was noticed that 67% of the students 

began to make calculations of half-life correctly, 81% of students defined correctly the the 

alpha and beta particles, and gamma radiation. In addition, 93% of students discussed about 

the contributions of Marie Curie to the history of radioactivity. These results show that 

dynamic activities should be encouraged so that students can autonomously build a 

knowledge that contributes to the construction of a new society. Table 2 shows the results 

before and after application of the activities proposed in this study. 
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Table 2: Comparison of the results before and after the activities applied 
 

analyzed topic  

 

Correct answers before 

activities 

(%) 

Correct answers after 

activities 

(%) 

Make calculations of half-life 27 67 

Definition of alpha and beta 

particles, and gamma radiation 

44 81 

Scientists in 

radioactivity history 

18 93 

 

 

Finally, the students built educational booklets about radioactivity and environment to spread 

a citizen practice, with the dissemination of the knowledge acquired. All activities described 

in this work have contributed significantly in the way that students described the radioactive 

phenomena in order to explain to the society that radioactivity is much closer than one can 

think. 

 

 

4. CONCLUSIONS  
 

 

Radioactivity is an important phenomenon for society due the several applications that meet 

the needs of human beings. Unfortunately, for society to stop fearing radioactive phenomena 

a paradigm shift it required. Education is a path that can build ideas and disseminate 

knowledge through the education of young people, more critical and reflective. The 

experience described in this study showed that it is possible to build an understanding of 

radioactivity that is at same time contextualized and interdisciplinary. The challenge leave the 

traditional teaching spaces looking for new spaces and provide tools to build knowledge that 

really makes sense to the student. In addition, discussions about radioactivity and  

environment is a way to promote interdisciplinary and contextualized knowledge in teaching 

chemistry and should be further explored by high school teachers. 
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