Education 2012, 2(5): 155-159
DOI: 10.5923/j.edu.20120205.08

Children’s Who are Blind VVoices Concerning Science

Yiannoula Andreou®’, Spyridon-Georgios Soulis®, Panagiota Andreou’, Pinio Xristodoulou?

primary education, Ministry of Education, Larnaca , Cyprus
2Primary education, University of loannina, Greece

Abstract The purpose of the present paper is to elicit views about basic aspects of children’s who are blind perceptions
and knowledge of science in the view of the fact that science education (visual displays, graphical materials, e xperiments and
so on) might pose a number of significant challenges in conditions without vision. Teaching blind children about natural
phenomenon requires a different approach and methodology to the one used for sighted children. Such methods have to take
into account that, by definition, sighted and visually impaired children experience physical phenomenon in different ways[1].
As aresult specific equipment such as assistive technology, accessible instruments, tactile graphics materials and strategies
that could help children meets those challenges in order to acquire equivalent proficiencies as their sighted peers are
needed[2].Taking into consideration the above mention challenges children who are blind were interviewed to find out the
way they viewed science. Examples of their understanding of science issues are presented, as identified fromthe interviews.

The implications for teaching science education are discussed.
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1. Introduction

Findings from a range of studies have found that the way
students observe or interpret the world around them is
affected by their pre-existing ideas ([3],[4],[5], and[6]). In
addition these ideas, which are constructing from the
interactive relationship between children and their natural
and social environment, influence their understanding of
concepts that are going to be taught atschool. Children most
of the time observe, explore, discover, and ask questions
about the world in which they live, so it’s logical to create
their own simplify explanations about how and why things
behave as they do. These explanations are very often
deficient or incorrect. That is why school and teachers have
enormous responsibility to design learning opportunities and
experiences in order to relate the scientific knowledge to
children’s experience and moreover to change children’s
deficient interpretations ([1]).

“If science teaching is to influence how children think
about the world as they have experienced it then what is
learnt in school science must be about, or relatable to, that
earlier experience” ([7])

Practical work in science followed by discussion and
interpretation can clarify and strengthen the knowledge of
the realities around us. Especially for children whose
experience of their environment has been limited and whose
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understanding of it confused by visual impairment, these
practical opportunities are of even greater importance.

There is a growing literature on mainstream school
children’s education about science ([7],[3],[4], and[5]) but
there have been only a few systematic studies of children
who are visually impaired and the teaching of science
([11,[2]). As a starting point to address this issue and to elicit
views about basic aspects of children’s who are blind
perceptions and knowledge of science we carried out pilot
qualitative interviews with four boys aged 10 to 13 years
attending two schools for the children who are blind - two
boys from a primary school and two boys from a secondary
school.

2. Method and Procedure

The main criteria for selecting children to participate in
the present study were that the children should have a visual
acuity level of total blindness or light perception only;
should be in the 10 to 13 years age range and have no
additional disabilities ([8],[9]). This age range was used by
another study[10] which examined science teaching of
mainstream school children. The same age range was used
by reference[1]. These researchers[1] investigated how blind
and sighted children understand the basic physics that they
experience in their everyday lives.

The boys in the present study had been blind since birth:
Bill (aged 10), Bob (aged 11), Ben (aged 12) and Brian (aged
13). Ben had no light perception at all while the other boys
had light perception. All four of them used Braille to read
and they had science lessons two to three times a week.
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Table 1.  Background information
. Age of
Students A_gte atflrst Sex onset of \ﬁsuii_l
interview blindness perception
Bill 10 male Birth Light
perception
Light
perception.
Bob 11 male Birth Recognizes
some well
saturated
colors
Ben 12 male Birth No v;:on a
Brian 13 male Birth nght-
perception

The schools were visited by the first author of this paper
and the aims of the study were discussed with the relevant
professionals and the children themselves. Schools obtained
parental permission for the children that were identified as
meeting the above criteria to be involved in the research. It
was explained to those concerned that the children were to be
visited by the researcher who would spend time getting to
know them and observing them in their science lesson
activities for four months ([8]).

In the present study we used in-depth interviews as the
main tool for the data collection. We also used observation
data. Although it should be noted that observations were
primarily used as a means of deepening understanding of the
setting rather than as a means of data collection ([8],[9]).
However in practice they did provide interesting additional
evidence, especially in terms of reinforcing and checking
initial understanding gained from interviews about how
children were thinking and acting when engaged in science
lessons.

As apilot study, it was designed to elicit views about basic
aspects of visually impaired children’s perceptions and
knowledge of science as the potential foundation for the PhD
of the first author of the present paper. In the event, the PhD
took a different direction but we felt that the data as
preliminary as it is would be of interest to those concerned
with science, pedagogy and its application to vision impaired
children. We hope that the reporting here of our findings
might spark the interests of those who will want to take the
research further.

3. Findings

Research ([6],[7],and[10]) has provided a useful overview
about traditional notions of teaching mainstream children
about science and the critiques of these notions. Is been
discussed the view that one of the goals of teaching young
children about science is to enable them to become
scientifically ‘literate’ as a means of equipping them to be
able to take part in debates about science. That this end might
have been achieved with the boys in our study is suggested
by the way that they defined science in terms of specific
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topics such as electricity, magnetism, plants and the human
body while the eldest child also defined it in terms of the
main disciplines of physics, chemistry and biology. In other
words, their ability to differentiate conceptually at a young
age between the main strands of science suggested that they
have basic science literacy.

Reference[6], also described the idea that to become
science literate, children need to be given structured
instruction in basic scientific ideas but for this to be
complimented with experience in the use of scientific
methods through experiment. And to avoid any
misunderstanding about scientific concepts, they should be
encouraged to express their opinion and to test themthrough
experimentation. However, these approaches have been
questioned. In particu lar, the nature ofscientific activity is so
diverse and complex that it cannot possibly be replicated in
the classroom. However, as observed,[6], this has not
changed the core aspiration in teaching that science literacy
is seen as a ‘good thing” and a desirable goal in its own right.

3.1. Children Ascribed Social Value to Science

A study,[6], of mainstream children found that they did
not see any relationship about the science they learnt in the
classroom and its relevance to their everyday lives. This is
very different to the children in ourstudy who ascribed social
value to science either in terms of it being a means of
developing knowledge as an end in itself or of use to humans.

“...itis really good...information ... you can learn about
the world around you...”” (Bob aged11)

...you need to learn about your body and about the
different foods your body needs to eat” (Bill, aged 10)

When asked about the personal value of science to them,
the children’s answers barely referred to their visual
impairment. Their perceptions of its value was illustrated
with examp les such as the need to knowabout electricity, gas
and the aroma of decaying food as matters of personal
protection and safety. Some also described the value of
science in terms of the inherent value of knowledge. For
example, one child told us that it is:

*“...good to know about the world around you and how
everything works...it is important.” (Ben aged 12)

And the eldest child told us:

“...generally you learn about the world around you, about
planets... everything are the way they are because there are
certain rules they follow... and some rules cannot
change ...like gravity...we cannot change that ... otherwise
we wouldn’t be able to have balance.”” (Brian aged 13)

The youngest child, though, was the exception as he
questioned whether it was necessary to need to know how
plants grow as food can be purchased and neither could he
see the necessity of understanding the climate cycle.

3.2. Children’s Enjoyment of doing Science

A pilot study,[10], of children’s perceptions of science
education compared those at the end of their primary school
education (i.e. at ages 10— 11) and those at the start of their
secondary school education (i.e. at ages 11 -12). They found
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that a high proportion of both groups of children reported a
high level of enjoy ment of doing science. The most common
view of the two groups about the purpose of practical science
classes is that they enabled themto develop their knowledge
aboutscience. A less common but equally held view of both
groups is that the lessons are a fun and enjoyable way of
learning. All the children in our study said that there was not
any part of science that they did not like except, perhaps, for
the eldest child who said that he did not like some parts of
chemistry. They all identified aspects of physics as their
favourite scientific subject. Two chose electricity, one light
and shadow and one enjoyed to learn about cosmology and
gravity. With such asmall sample, we cannot of course know
whether their preference for physics is typical of vision
impaired children.

When the children in our study were asked to describe
their favourite science topic, one of them explained his
choice in terms of being visually impaired. For example,
learning about the positive and negative ends of a battery for
that child meant that:

“My favourite is electricity ...for example | know how it
works and because | can’t see it is very useful...what | mean
is If | need to put batteries in something | know where it will
go, because | can’t see but | can feel it...I use batteries in my
brother’scar,and we play together and the carworks.” (Ben
aged 12)

But the eldest child saw his preferred interest in gravity in
terms of the general value of knowledge and the beneficial
value of this knowledge to all people, irrespective of whether
they are visually impaired. Perhaps this was because the
child was studying at a more advanced level than the other
children. They also described the general importance of
science with barely any mention of their visual impairment.
Indeed, one child did not see this as especially relevant to the
understanding of science:

“You don’t really have to see things around you if you
know how they are made of and how they are working” (Bob
aged1l)

3.3. Vision Is Not Central to Understanding Science But
Concepts And Processes Are

And when asked to describe the aspects of science that
they found the hardest, three of the children described things
where vision was not central to understanding but concepts
and processes were. The topics so described were the climate
cycle of water evaporation and rain; the weights of solids,
liquids and gases; and mathematical equations. The instance
of where vision would otherwise be an important part of
learning was the child who found it difficult to remember the
diagrammed of the human heart. Consistent with the
children’s ability to understand phenomenon that had a
strong visual component, were the experiments that two of
the children spontaneously recalled when asked to describe
and explain them. These were experiments to understand
photosynthesis by growing seeds in light and dark conditions
and to understand how using heat turns solids into liquids
and then into gas.
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3.4. The Value of Professional Science

When the children in our study were asked whether they
wanted to become scientists, three of the children
specifically referred to their vision as a reason for not
becoming one or of being a significant issue, especially in
the risks, challenges and dangers of a visually impaired
person carrying out experiments. For example, one child
said:

“l cannot see ... | mean it’s going to be very difficult and
maybe dangerous to do all these experiments ...”” (Ben aged
12)

However, they also gave other reasons for their choice
such as their preference for music or their difficulty with
equations. The exception was the youngest child who said he
wanted to become a scientist, although his motives were
probably not ones that most would encourage!

“ifthey discover everything there is not much work left for
me ...so | will have lots of free time.” (Bill, aged 10)

Reference[6], found that about a third of the children in
both their age groups believed that those who do science as
part of their jobs do so because they enjoy doing it and
finding out about new things. A similar proportion of the
younger group see that the purpose of science is discovery,
such as finding new medicines, while half of the older group
share this opinion. They also found that younger children can
have an “interesting and perhaps unexpected” sophisticated
understanding of science. They quote 10 toll year old
children that told them:

“People get paid for it and the people do stuff that is
important.”

“The practical science that people do in their jobs is a bit
different because they know that they might make a
difference to the world.”

These researchers[6] expressed their surprise that the
younger children held strong views about the value of
professional science and that those who practice it enjoy it
which makes them motivated to do it. The children in our
study shared similar views. The children in our study were
asked to describe the role of scientists and the strong
common perception was that the job of scientists is about
discovery by being able to understand new things such as
how things work or by being able to predict natural
phenomenon. And their perceptions of scientists reflected
their recognition of the scientific method and of the task of
discovery by describing scientists as “clever” and those who
want to “discover things.” In talking about discovery, one
child saw the potential contribution that science could make
to visual impairment:

“...who knows they might also discover something for
blind people so that they will help them to see visual images.”
(Brian aged 13)

3.5. Stereotypical Perceptions of Scientists

Barman (1996) found that the mainstreamschool children
that they interviewed had largely stereotypical perceptions of
scientists as being white and male. Perhaps unsurprisingly
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the children in our study also had stereotypical views of
scientists as wearing white robes, working in laboratories
and universities and writing books. Some of their answers
also had the innocent charm of children of this age. For
example, Ben (aged 12) said that:

“ldon’t know if they have time to have fun and if they are
happy because they must spend the most of their time in their
laboratories ...but certainly they must be very clever
otherwise they wouldn’t make discoveries.”

And Bob (aged 11) said that:

“...they are not like ordinary people, they are very
clever.”

4. Discussions

Our study raises general questions about educational
research methods with children in general. We saw how the
focus on one ssue in the early part of the interview led
shaped their answers in a subsequent part of an interview.
The structure of the interviews was designed to elicit
children’s views and we kept in mind the principle that the
questions should be brief and simple and unfold like a
normal conversation. Thus rather than asking strongly
focused questions, which might inhibit the flow of the
conversation; we asked questions that did not always follow
the sequence laid down in the interview guide. The questions
sometimes followed the sequence we deemed best based on
the information that emerged during the interview; for
example when the actual flow of the discussion led naturally
towards a question that came later in the set order. That
strategy provided the opportunity for topic areas to be
revisited and enhanced the depth of the information obtained
for analysis. In addition, although the children guided the
conversation in relation to the specific questions, a set of
standard value-free prompts (such as “What makes you think
s0?”, “Can you tellme more about that?”, “goon” etc.) were
developed for children who found difficulties in beginning or
completing their answers. The significance of this is for
research methods[8].

As far as concern children’s views on science, many
researchers ([2],[10], and[11]) found a strong association
between children’s enjoyment of practical science lessons,
the social value they attach to science and positive attitudes
to the subject. Our sample was too small to test this
connection but our findings are consistent with it and it is a
relationship worthy of future exploration. Children’s
enjoyment of science might reflect on the way these children
are taught science. For example the choice of topics which
might be relevant and interesting to them, understanding of
science as a process of learning that has applications in
everyday life, understanding that these applications might be
beneficial but can also be damaging and so on[12].

A study,[11], of mainstream school children found that
children largely see science as a lesson where they would be
taught about how to use scientific skills, such as observation
and measurement, in their everyday lives. Children in our
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study also suggested that it was necessary to have a good
grasp of mathematics to be a scientist and gave examples of
the use of maths in counting, measuring and equations and
mentioned the specific mathematical skills of addition,
division and mu ltiplication. Towards the end ofthe interview
the children were asked to give examples of measuring and
estimation. Each of their answers was directly linked to their
earlier examples of scientific activity. Forexample, the child
who described the life cycle of plants described the need to
measure water to carry out an experiment on the life cycle of
plants and the child who described gravity as an example of
science described the gravitational measurement of Newtons
as a means of measuring weight. Two of the children also
emphasized the methods of experimentation, observation
and comparison.

A line of argument running through these four children’s
account about science is the largely marginal role that vision
has to their understanding and perceptions ofscience. Vision
is not central to their specific enjoyment of the subject
although they referred to their blindness as abarrier for them
to become scientists. They referred to the challenges that
they might need to encounter. This may suggests that at a
young age they readily accommodate their limited vision
into a subjective appraisal of their future career choices. This
raises a question about the extent to which adult career
choices are constrained by visually impaired children’s
perceptions oftheir potential at a young age. In the context of
this study, there may be positive examples to show vision
impaired children of scientific activity where vision is not a
necessary prerequisite. Perhaps the most distinguished
mathe maticians who is blind is Professor Abraham Nemeth,
a former professor of mathematics at the University of
Detroit. He conceived and developed the Nemeth Braille
Code for Mathematics and Science Notation to enable blind
children to learn mathe matics. Perhaps examples such as him
and his method could be used to inspire vision impaired
children about science as a career option.

That they did not see themselves as scientists in the future
may also reflect the stereotype they had about scientist.
Children in the present study perceive scientists as white
males, wearing white robes, performing experiments and
practicing science in a laboratory. Thus educators have
responsibility to help students realize that scientists are
everyday people and are represented by both genders and are
froma variety of ethnic backgrounds[11].

Our primary purpose in reporting the findings from this
small scale study was the hope that other researchers in the
field will want to investigate our tentative findings in more
depth. For example, such a study might help to refine the
methods of teaching science to visually impaired children.
For example, one of the children in our study said that he
struggled with understanding the daigramme of the heart.
This child was as would the others taught the structure of the
heart and other diagrammatic representations using tactile
diagrammes. The question then ik the extent to which
visually impaired children struggle with these diagrammes
and whether the related teaching methods need to be refined.
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The conclusions from our study can only be indicative,
however all the children seemed to enjoy science education
enormously and their experiences challenge any myths that
there might be about visually impaired children’s enjoyment
of things that might otherwise be seen as visual experience.
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