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Abstract  
Introduction - In Brazil the deaf population is around 9.7 million and only less than 0.02% ever go to 
university and, of those, an almost derisory minority dedicates themselves to a career in the field of 
science. Worldwide it has been found that little emphasis is placed on science education for the deaf 
and this may contribute to the low demand for this area of knowledge. On the other hand, since 2005, 
the Deaf Project at the Federal University of Rio de Janeiro and the Federal University of Paraiba, 
both in Brazil, have attempted to motivate deaf youngsters toward science believing that  the data 
cited above are not related to a lack of interest, but to lack of access to the scientific field.  

Purpose – To create strategies to attract signing Deaf adolescents toward science. For this, they were 
invited to participate in a course given in a research lab at the university to make them understand and 
value laboratory activities. 

Method - As a first step, an introductory course on safety management and practices in a biological 
research laboratory was developed, aiming at introducing the students to a research environment and, 
at the same time, arousing curiosity about scientific research. This was done using a group dynamics 
approach having as facilitators postgraduate students that normally worked at the laboratory. The 
course lasted one week and the students were divided into groups that received each a team task. 
Initially, they should draw in normal size either a man or a woman and their tasks were divided: some 
should draw what they should not wear in a lab whereas other should draw what they must wear. 
Then they needed to identify in a real research laboratory the science safety symbols that they could 
find, such as toxic, corrosive, explosive, inflammable, etc. Then they needed to explain what the 
symbols meant and what care should be taken. The next step was to explore the necessity to 
use personal protective equipment such as lab coat, safety spectacles, face shield, gloves, masks, 
chemical apron, etc. For this, they were given experiments to perform such as working with an 
(innocuous) microorganism. It was their original decision what kind of protection they should wear but 
they should explain why, being corrected if they were wrong. Equally, they were given the task to 
prepare a chemical solution and they should wear protective equipment. They were also introduced to 
the concept of acid, basic and neutral substances. At the end of the course, they were asked to bring 
household chemicals and food such as vinegar, shampoo, milk, water, detergent, lemon, apple juice 
etc. to test the acidity or alkalinity of the substances using red cabbage as an indicator. This was 
important to approximate chemistry and everyday life.  

Conclusion -  The need to accomplish a specific goal created a sense of belonging that could not be 
achieved in normal classes. The need to think about the safety precautions that were necessary to be 
able to perform some experiments led to a clear understanding of the problem they were facing as 
opposed to just performing a task. Wearing a “uniform” (white coat, gloves etc.) made them feel 
important and increased their self-esteem. An analysis of their opinions after the course indicated that 
they developed a very positive attitude toward science, the first step into becoming really interested in 
the subject. 

Keywords: Science, Deaf, special education, laboratory safety. 

1 INTRODUCTION  
Worldwide it has been found that little emphasis is placed on science education for the deaf and this 
may contribute to the low demand for this area of knowledge [1,2]. This situation is similar in Brazil 
were the deaf population is around 9.7 million and only less than 0.02% ever go to university. Among 
those, an almost derisory minority dedicates themselves to a career in the field of science. 
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Attempts to address this problem in other countries have indicated that inquiry-based laboratory 
classes are a good approach to develop science understanding by both hearing [3] and Deaf 
students [4,5]. Since 2005, the Deaf Project at the Federal University of Rio de Janeiro and the 
Federal University of Paraiba, both in Brazil, have attempted to motivate elementary and secondary 
school Deaf youngsters toward science by offering thematic practical courses in different fields of life 
sciences [6,7] and many other activities [8,9]. Our experience suggests that there is no lack of interest 
but a lack of access to the scientific field. 

We realized that in our earlier courses, sometimes it was necessary to stop while conducting 
experiments to explain the need of safety precautions and atitudes in a laboratory. Because the 
emphasis at that moment was being given in the continuation of the experiment, most of the time the 
reason for the necessity of these precautions was not even discussed. However, discussion on topics 
such as contamination by microorganisms goes beyond what is being done at the laboratory and may 
explain some measures taken at times of epidemics. The understanding of toxic substances may 
protect children from home accidents with household chemicals etc. These notions are particularly 
important for the deaf community who lack information in many subjects. 

Our challenge was to create a course that could at the same time be inquiry-based, involve 
observation, data recording, discussion among peers, conduction of experiments, arising enthusiasm 
in scientific issues while providing notions of risks involved in lab work and the need to know good 
laboratory practices. 

2 METHODOLOGY 
This qualitative research is a result of a collaboration between the DEAF PROJECT at the Federal 
University of Rio de Janeiro (UFRJ), Rio de Janeiro, and the DEAF SCIENTIST PROJECT from the 
Federal University of the State of Paraiba (UFPB) in João Pessoa, both situated in Brazil. The 
activities took place at a laboratory in UFPB. At the end of the course Deaf students gave their opinion 
about the course in Brazilian Sign Language (Libras) and this was recorded in video.  

2.1 Sample 
A total of 15 Deaf youngsters of both genders participated in this study. They were all enrolled in 
secondary school. All participants were severe or profoundly deaf and the mode of communication 
was through Brazilian Sign Language, known as Libras. 

For this course, graduate science students helped as tutors. They were never allowed to give answers 
to the students or to make any kind of indication if what was being suggested was right or wrong, they 
only needed to help the students to perform an activity if necessary and to ensure Deaf students 
would not be exposed to a risk situation as they worked in a laboratory environment. 

Two sign language interpreters were always present.  

2.2 Course Structure 
It consisted of a short experimental course lasting for half a day for five days. It resembled the courses 
organized for Deaf secondary school youngsters and described elsewhere [6], the only difference 
being that it was not a full-time course. It was a bilingual course with both spoken Portuguese and 
Libras being used and simultaneously translated. No lectures were given. The curse was totally 
centered on the students, their doubts, and their solutions. The course took action inside a real 
laboratory of the UFPB. This meant that equipment, chemicals and the real structure of a laboratory 
were present.  

2.3 Activities 
On arrival, the students were asked to divide themselves into two groups and were told they were 
going to participate as a team. Each team should suggest different approaches, formulate questions, 
offer solutions, suggest and perform their experiments, and, analyze the results obtained. After each 
day they should present what they did, disclosing why they did it. Only then they would be corrected, if 
necessary, and an explanation would be given by the coordinators of the course. On the last day, all 
students had to integrate the whole group of information obtained and present what they had learned. 
Details of the activities will be presented in the result section. 
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The first activity involved a group dynamic that aimed at pointing toward the importance of observation 
and proper data recording. This was followed by another activity that reinforced the importance of 
collaboration in defining what was the proper way to be dressed in a laboratory environment for safety 
reasons. The next activity involved observation and interpretation when the two groups needed to 
identify in the laboratory environment the presence of science safety symbols and what they thought 
they meant. They were then told that they were going to perform an experiment with microorganisms. 
To do the experiment they needed to chose what kind of personal protective equipment (PPE) to use 
and explain why. To do this, different protective and non-protective equipment were present on a 
bench top and they needed to pick up what they should wear. For the microorganism experiments, 
postgraduate students explained briefly the idea of sterilization and contamination. Another activity 
involved preparing a chemical solution, again they needed to choose the PPE, and make a risk 
assessment of the safety necessary to do this task. The students were briefly explained about 
endothermic and exothermic reactions and the concept of acid, basic and neutral substances. Using 
non-toxic chemicals such as citric acid, sodium bicarbonate and detergent the groups performed 
chemical reactions. Using red cabbage as a pH indicator the students were encouraged to 
bring household chemicals and food from home to test for acidity or alkalinity. 

3 RESULTS 
The course as a whole was well accepted. Deaf students felt important in being received in a real 
laboratory, surounded by real equipment and glasswear that they could use. They were particularly 
attracted by the fact that they could wear lab white coats and surgical gloves. The fact that the work 
was going to be performed by the group diminished the anxiety of some participants. At the end of the 
course even the most shy was participating and expressing his/her opinion. For this, the graduate 
student acting as the group tutor had to be careful not to let a student with strong leadership to 
dominate the viewpoint of the group. 

The dynamic of the first day did not involve safety or security issues and was organized to show the 
importance of observation and the need for record keeping. This was performed outside of the 
laboratory. A square was drawn on the ground in a place with many ants. The members of the two 
groups were asked to observe and make notes of how many ants entered or left the square during the 
time of the observation. The accounts were then compared. Many lost tracks of the ants' movement. 
This activity also pointed to the value of being patient as well as attentive. During the various activities 
of the course, they were asked to keep a record of what they were doing and were shown the 
importance of data recording. 

Next, each team should draw in normal size a figure of a male and a female. One group should draw 
what they should not wear in a laboratory and the other group should draw what they should wear at 
the moment they are in a lab. Then each group should explain to the other group the reason for their 
choices. In the next days, they should not come to the laboratory wearing the wrong dress code. 

The notion of science safety symbols was given making an analogy to traffic signs. The two groups 
were then asked to find all the science safety signs in the laboratory, including those in hazardous 
chemicals, explain what they believed was the danger involved and the kind of care that should be 
taken. Some symbols were quite obvious but some symbols were wrongly interpreted and needed 
explanation by the graduate student that acted as a tutor of that group. This helped not only to identify 
the symbols in the laboratory but also to become acquainted with laboratory equipment present in the 
lab. 

The best way to clearly understand the use of certain PPE was the need to perform an experiment 
during which safety and security measures should be taken to protect the worker as well as the quality 
of the results obtained. Therefore, the next step was to explore the necessity to use personal 
protective equipment such as lab coat, safety spectacles, face shield, gloves, masks, chemical apron, 
etc. For this, they were given experiments to perform with an (innocuous) microorganism. A question 
was given to then about life conditions of this particular microorganism. They were asked to do the 
experimental design. At the same time, they were given explanations on how to sterilize the material, 
how to avoid contamination, how to dispose of the used material. It was their decision what kind of 
protection they should wear and what they should do, but they should explain why and were corrected 
if they were wrong. 

Another group of experiments, used for the same purpose, was producing an endothermic or 
exothermic chemical reaction. Again they needed to find the appropriate PPE and take the correct 
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security measures. The chosen reactions did not involve risk but, as they did not know, they were 
asked to make a risk assessment. The students should ask what they should do with spills and how to 
dispose of the used material. 

Many times they forgot that they were wearing gloves and touched their faces with the gloved fingers 
while communicating in sign language. This was brought to their attention. 

Because they received notions on pH and became aware looking (at chemical flasks) that acid could 
be corrosive and bases could be irritant and toxic, they were asked to use a pH indicator and to verify 
the pH of household chemicals and food such as vinegar, shampoo, milk, water, detergent, lemon, 
apple juice etc. to test the acidity or alkalinity, in a way that they could realize that there are different 
pH levels. At the same time this approached what they had learned with real life. 

Every day, at the end of the work, there were discussions within each group with the graduate science 
students that acted as tutors. This was followed by a presentation by each group of they had done and 
why. The other group was encouraged to ask questions and the coordinators used this occasion to 
clarify possible doubts and correct misunderstandings. Furthermore, this was an important moment to 
observe students reasoning and to verify their argumentative and communicative skills. 

4 CONCLUSIONS 
Very few Deaf choose to follow a scientific career in Brazil, a picture similar to that of other countries 
[10]. It is clear that the knowledge gap faced by this group starts with the way science is presented at 
school, being aggravated by the difficulty encountered by Brazilian Deaf with written Portuguese and 
the absence of scientific terminology in Libras, leading to a poor comprehension of the subject. In an 
attempt to attract Deaf students toward science our group started a series of actions including 
experimental, inquiry-based, problem-solving short courses, that mimic the scientific method [6,7,8, 
9].  In the present work, we describe a way of, using a similar approach, introducing the concept of 
safety in a scientific laboratory. It was found necessary to test if it was possible to do this in a way that 
would continue to be attractive to young students and, at the same time, to awaken in them the 
importance and seriousness of the work carried out in a research laboratory. 

The activities developed in a research scientific laboratory are usually a result of teamwork. Therefore, 
our courses are designed to be performed by a group and not focused on the individual. The decisions 
should be collective decisions and all participants are asked to express their opinion and encouraged 
to discuss among themselves what approach they should take. The need to accomplish a specific goal 
created a sense of belonging to a group and, at the same time, reinforced their importance as an 
individual. This feeling could not be achieved when attending lectures or watching practical 
demonstrations. 

The fact that they performed experiments led to a clear understanding of the problem they were facing 
as opposed to just performing a task. By discussing safety procedures the students realized that it 
went beyond their own protection at the laboratory and that some of the knowledge obtained could be 
used to protect the surrounding enviroment, such as the disposal and storage of some household 
items. Furthermore, the Deaf students associated the work with microorganisms with how an infection 
could disseminate in a community. In this occasion some of the members of a group mentioned how 
little health information percolates within the Deaf community, an observation already discussed by us 
[11] and other workers. 

Most important, according to the students opinion at the end of the course, they felt they would like to 
become trainees at the lab, indicating that the course increased their interest in science. 
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