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The purpose of this study is to determine to what extent the personality traits based
on the Five Factor Theory (extraversion, neuroticism, agreeableness,
conscientiousness, openness to experience) predict loneliness levels of university
students. The study group of the research was composed of 433 students (260 female
and 173 male students) who were attending Inonu University and Nigde University in
the academic year of 2013-2014. As the data collection tools, the UCLA Loneliness
Scale and the Five Factor Personality Inventory were used in the study. The data
analysis was performed using correlation and multiple regression analysis methods.
According to the findings of the research, the personality traits of extraversion,
neuroticism, agreeableness, and openness to experience are significant predictors of
university students' loneliness levels. Consequently, the personality traits based on the
Five Factor Theory explained 28% of the variance in loneliness scores of university
students.

Universite Ogrencilerinin Yalnizlik Diizeylerinin Yordayicisi Olarak Kisilik
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Universite 6grencileri

Bu arastirmanin amaci, Bes Faktor Kuramina dayali kisilik 6zelliklerinin (disadontklik,
nevrotiklik, uyumluluk, sorumluluk, deneyime agiklik) Gniversite 6grencilerinin yalnizlk
dizeyleri Gzerindeki yordama glictini belirlemektir. Arastirmanin galisma grubunu
2013-2014 egitim-6gretim yilinda inéni ve Nigde Universitesinde &grenim gérmekte
olan 433 (260 kiz ve 173 erkek) 6grenci olusturmustur. Calismada, veri toplama araglari
olarak UCLA Yalnizlik Olgegi ve Bes Faktor Kisilik Envanteri kullanilmistir. Arastirmada,
veri analizi korelasyon ve c¢oklu regresyon analizi yontemleriyle gergeklestirilmistir.
Arastirma bulgularina gore disadontkliik, nevrotiklik, uyumluluk ve deneyime agiklik
kisilik ~ ozellikleri ~ Universite 6grencilerinin  yalnizhk diizeylerinin anlamli  bir
yordayicisidir. Sonug olarak, Bes Faktér Kuramina dayali kisilik 6zellikleri Gniversite
ogrencilerinin yalnizlik puanlarindaki varyansin % 28’ini agiklamistir.
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The scientific literacy requires ability to use scientific knowledge, to comprehend the
world through identifying problems and making results based on evidence, and to
make decisions as to the changes caused by human activities. Each person fulfilling the
requirements of scientific literacy can be scientifically literate. However, there is a
prejudice in the society that visually impaired person cannot not be scientifically
literate due to the lack of power of vision. Therefore, a descriptive case study was
conducted to identify the perceptions of academicians (teacher educators) regarding
the development of scientific literacy by visually impaired people. Semi-structured
interviews were conducted with teacher educators and data gathered from interviews
was analyzed and presented in descriptive manner. According to the results, there is a
consensus among teacher educators which visually impaired people can be
scientifically literate provided that necessary training is provided.
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Gorme Yetersizligin

den Etkilenen Bireylerin Bilimsel Okuryazarliklar

Hakkinda Ogretmen Egitimcilerinin Goriisleri
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GoOrme yetersizligi olan 6grenciler.

Bilimsel okuryazarlk bilimsel bilgiyi kullanabilmeyi, problemleri tanimlayip kanita
dayali sonuglar ¢ikararak dinyayl anlamayi ve insan faaliyetlerinin neden oldugu
degisimler konusunda karar verebilmeyi gerektirmektedir. Bilimsel okuryazarlk igin
gereklilikleri yerine getiren her birey bilimsel okuryazar olabilecek potansiyele sahiptir.
Fakat gérme yetersizligi olan bireylerin gérme yetisine sahip olmayisi, toplumumuzda
gérme yetersizligi olan bireylerin bilimsel okuryazar olamayacaklari hatta
okuryazarliklarinda bile sikinti olabilecegi 6nyargisini olusturmaktadir. Bu nedenle
6gretmen egitimcilerinin bilimsel okuryazarhk hakkindaki diistincelerinden yola gikarak
gorme yetersizligi olan bireylerin bilimsel okuryazarliklarinin 6gretmen egitimcileri olan
akademisyenler tarafindan nasil algilandigi betimsel bir durum g¢alismasi yapilarak
ortaya konulmaya calisiimistir. Gorme yetersizligi olan 6grencilerde bilimsel
okuryazarlk olgusunun olusturulmasinda gérme yetersizligi olan 6grencileri yetistiren
ogretmenlerden o6nce 6gretmenleri yetistiren 6gretmen egitimcilerinin goruslerinin
oldukga 6nemlidir. Bu amagla egitim fakiltesinde ders veren 6gretmen egitimcileriyle
yari-yapilandirilmis gériismeler yapilmis ve gériismeler sonucunda elde edilen bilgiler
icerik analizine tabi tutulmustur. Elde edilen verilere gore 0gretmen egitimcilerinin
gerekli alt yapilarin (gérme engelli bireylerin eksik kalan yanlarini tamamlayacak
materyallerin saglanmasi; moral motivasyon; anlamalarini kolaylastiracak materyaller
gibi) saglanmasi durumunda gérme yetersizligi olan bireylerin de géren bireyler kadar
bilimsel okuryazar olabilecekleri konusunda hem fikir olduklari gérilmustir.

*
Author: leventzorluoglu@artvin.edu.tr
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Introduction

Knowledge is constantly progresses and changes. This comes up at us as a benefit of the era and
individuals should have the ability to access, use and generate information, which is available for
keeping up with the times (Guler, 2013), that is to say, have the high level cognitive skills (Hsu, 2004).
Individuals with these skills will contribute to formation of society and the nation to reach a modern and
scientific level. Scientific literacy stands out in individuals accessing, using and comprehending the
knowledge. Scientific literacy covers the processes of comprehending and using scientific concepts,
comprehending the world by defining problems and drawing conclusions based on evidence and
deciding on changes caused by human activities (Bybee, 1997; Mertoglu & Oztuna, 2004).

A scientifically literate person displays more sensitive attitude and behaviors against what is
happening in their social environment; has the knowledge and skills containing science and technology
responsibility; understand science and its applications; suggests concrete and rational ways of solution
towards the problems they encounter and lives in harmony with the cultural environment; can access
knowledge, contribute the creation of new knowledge, use modern technologies effectively and
efficiently, develop new systems and technologies; can present their opinions and thoughts on current
issues or problems faced in both natural and social environment (Geng, 2015; Hurd, 1985; Kilig,
Haymana and Bozyilmaz, 2008; Norris and Phillips, 2003; Yasar, 2009). In short, scientifically literate
individuals gather, evaluate, interpret the knowledge and draw a conclusion by themselves instead of
obtaining it ready (Ryder, 2001). Thus, scientific literacy starts with the education of individuals received
in primary school rather than developing later. Besides the education process, informed teachers or
parents being with individuals also contribute to formation of foundations of this process. As for the
later stages, huge responsibility falls on to universities and instructors working in universities, in raising
and educating of these individuals. Accordingly, teachers, parents and even academicians educating
individuals working in many professions of life should have sufficient knowledge regarding scientific
literacy and be able to infuse scientific literacy to individuals for making them raised as individuals who
improve themselves and know to make sense of life, in accordance with expectations and requirements
of society.

The number of studies regarding the individuals without any disability related to the fact of scientific
literacy being more (Akgiin, 2010; Dogan and Yilmaz, 2013; Godek, Kaya and Polat, 2015; Kili¢ et al.
2008), causes us to think that scientific literacy is for individuals without disabilities. However, according
to research results of World Health Organization (WHO) and Prime Ministry Department of the
Administration of the Disabled (BOIB), about 12% of our nation's population consists of individuals with
physical and mental disabilities (BOIB, 2006). As is seen, there are a considerable number of individuals
within society, who have been affected with various disabilities. Including these individuals who are part
of the society into education researches and addressing their problems in a scientific framework is
highly important in terms of solving problems and ensuring effective participation of them into society
(Kizilaslan, Zorluoglu, Yicel and Sozbilir, 2016).

Individuals with visual impairment among the physically disabled individuals: are characterized as
individuals who can't utilize visual perception or whose visual acuity is less than normal individuals
(Ozyiirek, 1981). About 0.5% of the individuals in our nation constitute individuals with visual
impairment (Oguz, 2015). Individuals with a considerable potential of visual impairment are obliged to
carry out the requirements of education programs in training processes in the same way as their peers.
But, in cases when the accessibility difficulties resulting from disabilities are not taken into
consideration, they may be disadvantaged compared to their peers and become disabled most of the
time. Because it is presumed that 83-85% of the information in the learning process are obtained by
means of vision (Cavkaytar and Diken, 2012; Kizilaslan and Zorluoglu, 2015). This causes a serious
disadvantage for individuals affected by visual impairment. But, lack or impairment in the visual senses
does not mean these individuals are obtaining less information compared to individuals with normal
vision. An individual affected by visual impairment tries to learn by using other sensory organs. Thus,
although they cannot see like normal individuals, they are using education methods where tactile and
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aural senses become prominent to obtain and make sense of the information. But, since there are not
many studies on how to prepare an educational environment in the field of science towards other
senses in the case of visual impairment, neither in our nation nor in the world, they way to do this is
mostly provided with approaches deprived of scientific systematicity developed by means of trial and
error. Therefore, science education for visually impaired individuals is important in terms of ensuring
development of scientific literacy of these individuals.

In this era, in which science and technology is progressing rapidly, it is becoming impossible for
individuals to learn all kinds of scientific knowledge and follow closely the developments in the field of
science-technology. To access and use scientific knowledge, it is necessary not to stay away from science
and technology, every individual, disabled or not, to become scientifically literate to keep up with the
times. Therefore, scientific literacy of disabled individuals who live in the life shaped by science and
technology should be improved to prevent them from becoming estranged, prevent psychological
disorders to form in relation to becoming estranged and to make sense of the life they are living. By this
means, they will use the nature of science and technology in appropriate ways by comprehending the
basic science concepts, principles, laws and theories; use scientific process skills when solving problems;
understand the interaction between science, technology, society and environment; show that they have
the scientific attitude and values (Ministry of National Education (MEB), 2006).

For the students with visual impairment to learn science and scientific knowledge in a meaningful
way, suitable learning on the nature of science is needed like normal individuals (Karaman and Apaydin,
2014). The role of observation, thinking, experimentation and proving regarding how the ideas and
concepts about physical world changes and develops in this process should be explained to individuals
with visual impairment. In this case, it is the important task for teacher educators training the teachers
of individuals with visual impairment.

The beliefs of a teacher and teacher educator regarding the nature of science, attitudes regarding
scientific attitude and method affects the attitudes of students against science. As a result of literature
review, majority of the studies conducted on the nature of science are about the teachers’
understanding of the nature of science. One of the subjects, of which the teachers and teacher
educators should have command on the nature of science, is what the foundation of scientific
knowledge and science are, how it is explained and how individuals can understand this. Teachers
grasping the nature of science and scientific knowledge very well and transfer these concepts in in-class
practices with appropriate strategies is very important for the training of scientifically literate students
and development of scientific literacy (Tuan and Chin, 1999; Godek, Kaya and Polat, 2015). Accordingly,
the thoughts of teacher educators, who are the highest step in training of individuals, regarding the
scientific literacy and opinions on likelihood of individuals with visual impairment to become
scientifically literate, will be of the characteristic to form a base to scientific literacy works concerning
the individuals with visual impairment. Because, the expert opinions on a subject forms the base of that
subject.

As a result of literature reviews, no studies were found on scientific literacy of individuals with visual
impairment. However, studies such as application of education program to visually impaired students
used for normal students and the effect of material use on success are frequently encountered:

Navarro and Millan (2007) have studied the inferential abilities of visually disabled children towards
making inference in facts and events in an event presented visually and verbally. As a result of research,
the inferential diversity of children with visual impairment was identified to be more than children with
normal vision. It was identified that children with visual impairments use verbal clues and children with
normal vision use visual inference. Tuncer and Altunay (2009), in the study they conducted to examine
the effect of structured and traditional homework to learning performances of visually impaired
students in science lesson, have presented the students with traditional and structured homework and
examined the effects of these two situations in obtaining information. Aydin (2012) have researched the
sources of information used by visually impaired university students, services they receive from
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university libraries, problems they are having in use of university libraries and problems concerning the
websites. According to research, the results of libraries within the universities in our nation not fulfilling
the needs of students with visual impairment and the accessibility of individuals with visual impairments
are not taken into consideration.

Studies in the literature are studies oriented to increasing the disabled individuals' hold on life who
are isolated or being isolated from society, making sense of lessons they took, suitability of materials in
their environment to visually disabled individuals and receiving effective education. There being no
studies in the literature on the likelihood of visually impaired individuals becoming scientifically literate
and opinions of teacher educators on scientific literacy of visually impaired individuals is thought to be
lead the drive for realize the fact of individuals with visual disabilities may become scientifically literate
just like normal individuals. On the other hand, among the lessons that individuals affected by visual
impairment have difficulty in learning are the lessons such as science and mathematics, which shapes
and drawings are commonly used (Smith and Rosenblum, 2013). According to observations of
researchers during the period of studies carried out on science education to individuals affected from
visual impairment, there is a perception about these individuals that they cannot be scientific literate.
The main reason of this perception is the applications in education environments being designed as
based on mainly visual and aural senses. Therefore, inspection of whether such perception is present in
teacher educators is aimed within scope of this research. In accordance with this purpose, it is thought
to be important in terms of enabling the organization of education environment and methods oriented
to individuals with visual impairment, how teacher educators perceive scientific literacy and revealing
the thoughts on likelihood of individuals with visual impairment to become scientifically literate.

Research Problem

In the study, likelihood of 14.000 individuals that have a considerable number in our society
(Presidential State Supervisory Council, 2009) becoming scientifically literate or likelihood of possessed
scientific literacy being at the same level with individuals without disabilities. In accordance with this, to
find an answer to the question of "What are the opinions of teacher educators on the scientific literacy
of students with visual disabilities?" which forms a base to the purpose of the study, thoughts and
opinions of teacher educators training teachers were consulted.

Method
Research Method

Descriptive case study from qualitative case study designs was used in the research method.
Descriptive case study is researcher making descriptions in accordance with a certain framework with
research questions on a predetermined case (Yin, 2003). Accordingly, qualitative research method was
determined as the research method due to interview being the most appropriate tool to identify and
collect the opinions of 10 teacher educators.

Study Group

The study group of the research consists of teacher educators working in the fields of science and
mathematics of Hacettepe University and Artvin Coruh University, due to easy accessibility. The
attributes of study group was given in the Table 1 below.
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Table 1.
Attributes of teacher educators constituting the study group

Teacher Gender Branch Status of Knowledge on Visual Working
Educator Having Impairment Term
Disabled
Students
Mathematics No Has general 4
Arif Male Education knowledge
Mathematics No Has small knowledge 4
Cenk Male Education
) Chemistry Yes Has general 10
|zzet Male Education knowledge
Science No Has small knowledge 8
Kazim Male Education
Science No Has general 2
Leyla Female Education knowledge
Mathematics No Has small knowledge 4
Meltem  Female Education
Science Yes Has general 6
Nazli Female Education knowledge
Chemistry No Has no knowledge 3
Pelin Female Education
Physics No Has small knowledge 7
Sevgi Female Education
Physics Yes Has general 3
Zeki Male Education knowledge

The names are aliases and were coded by researchers.

Since academicians working in faculty of education were included in the study, the concept of
teacher educators were used. Due to interviews requiring voluntary participation, 42 teacher educators
working in two universities were asked about their participation status by explaining the purpose of the
interview. Interviews were made with the teacher educators desiring to participate in the interview.

Knowledge levels of the teacher educators forming the study group on visual impairment were
determined according to their answers to the question "What do you know about visually disabled
people?". Those with knowledge about some or all of the classification, education, life, skills, etc. of
visually disabled people were placed in "Has general knowledge" category, those which have knowledge
due to what they have seen or read in general were placed in "Has small knowledge" category and those
who didn't provide an answer or provided a wrong answer to this question were placed in "Has no
knowledge" category.

Data Collection Tools

In the study, data were collected by means of interview technique and semi-structured interview
form (Appendix 1) as used for data collection. “In all of these situations, the interview is used to gather
descriptive data in the subjects' own words so that the researcher can develop insights on how subjects
interpret some piece of the world.” (Bogdan and Biklen, 2007, p.103). Interviews allow us to delve into
students’ understandings and views, therefore it is a useful technique for collecting data.
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Following a literature review is made on the subject forming the research problem, interview form
towards revealing the views of teacher educators on scientific literacy was developed. Validity of the
data collection tool was established by developing the items of interview form in parallel to research
question. Also, the interview form was examined by two researchers who are experts on science
education and qualitative research in terms of scope, language and questions being clear and
understandable. In the light of expert opinions, the interview form was revised and the final form was
established.

Before the interviews are conducted, teacher educators were talked face to face and the purpose of
the research was explained and they were asked whether they would like to participate in the interview
voluntarily or not. The interviews were carried out in a quiet place, care was taken for the environment
to be silent and conversations were recorded by a voice recorder to prevent data loss and ensure a
reliable analysis in the research (Bogdan and Biklen, 2007). For the teacher educators to present their
opinions comfortably, they were told before the interview that their names will not be used in the study
and the interviews will take 30 to 45 minutes. In order to ensure the internal validity, conceptual
framework was used as a guidance in preparation of data collection tools and collection of data. As for
the external validity, attributes of the study was defined (Bogdan and Biklen, 2007). Thus, generalization
of research results to similar environments will increase.

Data Analysis

Content analysis technique was used in analysis of the data, which was obtained by means of semi-
structured interviews. Content analysis required in-depth analysis of data collected and enables
revealing the themes and dimensions that were previously not distinct (Creswell, 2007; Yildirrm and
Simsek, 2011). The main purpose of content analysis is to gather similar data within framework of
certain concepts and themes and organize these in a way which reader can understand and interpret
(Buytkoztirk et al., 2008). Therefore, the data obtained are described systematically and clearly
(Yildirnm and Simsek, 2011). According to McMillan and Schumacher (2010), content analysis consists of
collection of data, coding of collected data, establishing coded categories and themes and visualization
of data. The codes as a result of analysis of interview data were gathered and categories were formed.
The findings found in the last stage of the interview data were presented in tables and interpreted.

Findings

In this section, according to the purpose of the study, analysis results of the interviews conducted
with teacher educators are found. Findings on each item and sub-items of these items were summarized
in tables. There are categories regarding each item in the tables. Categories regarding each item are
found under the relevant research question. Interview results were analyzed by using research
guestions as base and presented:

Opinions of Teacher Educators on Literacy

In the interviews made with teacher educators, the question "What is literacy?" was asked to collect
data about scientific literacy and identify whether there is misunderstandings resulting from
misconceptions about scientific literacy?". According to the responses given to the questions: four
teacher educators has made a "simple definition" by telling basic concepts required for literacy, five
teacher educators has made "interpreted definition" on the basis of lexical meaning.

In the opinions taken on literacy, teacher educators have made the following explanations for simple
definition of literacy:
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Arif: “Procedures, which are possible for person who have earned the reading and writing
ability and can read and write as a whole.”

Cenk: “We can think of it as a child to learn reading and writing as in the primary school.”
Kazim: “Being able to read and write.”

izzet: “If we think in simple dimension, err, literate is an individual who reads.”

Meltem: “Literacy is a component of being able to read and write.”

Teacher educators who have made the interpreted definitions of literacy as not only consisting of
reading and writing have expressed as such:

Zeki: “Reading and writing is important but comprehending and interpreting what he
reads is more important.”

Pelin: “Reading and comprehending, and put into sentences or explain what you
understood.”

Nazli: “Literacy is reading, writing, comprehending, explaining.”

Leyla: “comprehending something and also producing a return as well as comprehending.
Reading reminds me of comprehending, writing producing what you understood,
producing a product.”

As for a teacher educator confusing literacy with scientific literacy has expressed an
opinion as such:

Sevgi: “lI am thinking it is being able to make research on the subject, access any
publication, having an opinion on the subject.”

Knowing the meaning of literacy is important in terms of how a person defines scientific literacy and
whether they confuse scientific literacy with literacy. In this sense, the teacher educators whose
opinions obtained were asked "What is scientific literacy?". Five teacher educators, who have defined
scientific literacy similar to the definition in literature, have used "general scientific literacy" definition
and six teacher educators, who have suggested that it is required for only those making academic works
or for making academic works, have used "academic scientific literacy" definition.

Those who have made both definitions of literacy are found in the study. These have defined literacy
as “having the knowledge background to be able to understand scientific products and being able to
produce a scientific product when necessary. Scientific knowledge background is not a must for
scientific literacy.”

Those who have made the general scientific literacy definition, have put emphasis on individuals
comprehending nature, events around them and life rather than scientific explanations:

Pelin: “A literate person being interested in science, even a little, or comprehending what
is being told when there are scientific words present, even though he is not interested.”

Nazl: "People who are related or not with science comprehending when they read a
scientific paragraph, even apply or understand the events of life. Examining with cause
and effect relation.”

As for those who made Academic scientific literacy definition, made the following
definitions by only focusing on science:

Meltem: “We can read what we get write what we think but | think scientific literacy will
be in any of these having a scientific quality.”
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Cenk: "What | understand from scientific literacy is a person forming a certain background
related to the field of interest. That is to say, | think forming of a certain scientific
infrastructure.”

To learn the requirements of scientific literacy, answers were searched to the question "What are
the requirements to be scientifically literate?" and the results were presented in Table 2.

Table 2.
Requirements for being scientifically literate

Category Frequency*
Scientific knowledge systematic 2
Curiosity 3
Literacy 3
Reading comprehension and interpreting with life 4
Infrastructure and prerequisite knowledge 15

*Shows the number of instructors expressing opinion on frequencies. Due to participants expressing different
opinions in similar subject, total frequency may exceed number of participants.

Suren (2008) has reported that having scientific process skills is required for scientific literacy.
Teacher educators in our study have expressed scientific process skills as scientific knowledge
systematic:

Zeki: "In the past, there were people who didn't have scientific knowledge but scientific
knowledge systematic. These are people who can interpret events and improve the works
they perform like a scientifically literate despite not being scientifically literate, such as
platers or tinsmiths.”

Cenk: "For scientific literacy, one has to know the rudimentary first, then it is a must to
form new things based on rudimentary, analyze and synthesize."

Scientific literacy is interest, attitude and knowledge required for sustaining the curiosity which is
necessary to comprehend how the events around us are happening. So, it is understood that the theme
of curiosity is a required condition for scientific literacy. The opinions of teacher educators on curiosity:

Leyla: “In my opinion, the most basic requirement of scientific literacy is curiosity. A
curious person will make effort to comprehend what are the scientific methods to satisfy
his curiosity.”

Meltem: "Snowflakes falling in different shapes | won't have the urge to research the
reason for this without knowing this event. Thus, | have to have knowledge first, then | will
wonder about this why it falls in different shapes.”

When we say scientific literacy, literacy comes to one's mind due to the term literacy in it. Although
literacy category was not mentioned much, it was defined by our teacher educators in different ways:

Pelin: "Scientifically literate, as the name implies, being literate is an important condition.
It can't be expected that an illiterate person being scientifically literate.”

izzet: “Anyone who can read and write can be scientifically literate”

Arif: “Knowledge and skills towards basic literacy should be established, so that he can be
scientifically literate.”

Comprehending what you read and associating this comprehension with the environment you live in
is one of the basic conditions of scientific literacy as much as establishing infrastructure. This condition is
expressed by teacher educator in different ways:
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Pelin: "It should establish scientific structure, even for a little bit. And should associate
scientific knowledge with daily life”

izzet: "Reading comprehension is also important for scientific literacy. That is to say, we
may not comprehend everything we read. To comprehend something scientific by reading,
we need to have scientific infrastructure. 10. You can't have a child in a class read
something on quantum. It is very difficult for him to understand its contents and interpret
with life.”

Nazli: "In my opinion, a certain accumulation of knowledge on the subject or subjects is
required. Only accumulation of knowledge is not even enough, experience to use the
accumulation of knowledge in comprehending the life is also needed.”

In the interviews, opinions on mostly there should be background about the subject to be interested
and if more special subjects will be interested in, pre-requisite knowledge should be available were
presented:

Arif: “Pre-requisite knowledge and skills are required. When we consider pre-requisite
skills, primarily operational skills or information should be available. If we consider this in
knowledge dimension, knowledge and skills towards basic literacy should be established.
Then, the skill of researching the scientific skills according to this subject to become
scientifically literate can be established.”

Kazim: "In my opinion, a repertoire is required about that subject. However, this
repertoire should be at a useable level and in a way to be interpreted, so that they won't
have difficulty in comprehending what they use.”

Nazli: "A certain accumulation of knowledge on the subject or subjects is required.”

Meltem: “To be scientifically literate, knowledge about a subject is required.”, “Putting
forward an idea without knowing, namely, without an infrastructure, would be empty.”

Cenk: “One has to know the basic knowledge. If have to speak for my own department: if
we keep this at the lowest level for a mathematics department, being able to perform four
operations, being able to define is required. If we think as high level, they are equations,
derivative and availability of such pre-requisite knowledge is a must for scientific literacy.”

To reveal the scientific literacy opinions of teacher educator a bit more and to learn the effect of
demographical attribute age on scientific literacy term “Do you think there is an age limit in scientific
literacy?” question was asked. As a result of the answers provided to the question, Table 3 was created.

Table 3.
Opinions on scientific literacy age limit

Category Frequency
Literacy is not required (reading and writing) 1
Having started primary school

2
No age limit being literate is important 3
No age limit infrastructure is important 7

Those defending the literacy is not required for scientific literacy category:

Zeki: “One can be scientifically literate without being literate. If one has knowledge on
science and can systematize the events in life, age limit is not needed.”

Those defending the having started primary category:
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Pelin: “I guess it would be fine if | said it is the time when he starts reading and writing and
comprehends what he reads and writes. So it is of course age 7 and above.”

Zeki: “The requirement of having started primary school and being able to read and write
must be fulfilled.”

Those who suggest no age limit, being literate is important category:

izzet: "We can start scientific literacy by the child learning reading and writing. If we turn
this into literacy then | believe this will start together with the individual reading and
writing.”

Kazim: "If the repertoire of a person is sufficient, no age limit, but if the repertoire is
insufficient then that person needs to know reading and writing for a repertoire to form.”

Those who suggest no age limit, infrastructure is important category:

Arif: "Age limit for scientific literacy and people who has the abilities to recognize the
circumstance of scientific problem, collect data about the problem situation, being able to
analyze these data and interpret before literacy may become scientifically literate."

Leyla: "There is no age limit in scientific literacy. A curious child may also be scientifically
literate but also an adult without curiosity may also not be a scientifically literate. Thus,
along with this curiosity, self-improvement, receiving necessary training and such
processes are also needed”

Nazli: "Even a small child can be scientifically literate if raised well. As long as he
comprehends why it happens, knows and infers the same in similar events.”

To learn the thoughts on who may become scientifically literate and to form a base for their
thoughts on scientific literacy of individuals with visual impairment, teacher educators were asked the
question "Who may become scientifically literate?" and according to the answers provided, the Table 4
below is created.

Table 4.
Opinions of teacher educators on the question Who may become scientifically literate?

Category Frequency
Housewives and people with disabilities cannot become scientifically 1
literate
There is a interprofessional level differentiation 6
Scientific literacy can be differentiated by type of disability 6
People with pre-requisite learning 8

Housewives and people with disabilities cannot become scientifically literate:

Sevgi: "l believe housewives and people with mental retardation, people with visual
impairment and people whose physical disabilities are very advanced cannot be
scientifically literate.”

Scientific literacy can be differentiated by type of disability:

Arif: "As long as no mental retardation is present, people with disabilities can be
scientifically literate. Group with aural disability can of course be scientifically literate.
Physician disability does not hinder scientific literacy. We can take out some groups with
mental disabilities but they can also be scientifically literate."

Kazim: "It is quite natural for people with disabilities to become scientifically literate. They
can become scientifically literate by self-improvement. As long as they care about what is
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happening and how, in accordance with their disabilities. If they give a meaning to what
changes when something happens, they can become scientifically literate.”

There is interprofessional level differentiation according to professions using the training they
received and science:

Arif: “In profession groups which use these abilities actively, scientific literacy will happen
differently. For example, scientific literacy skills of an academician and a worker's scientific
literacy skills, or a worker employed in social services or a merchant's scientific literacy
skills will be different”

Nazli: "Individuals who went to university is in an advance point in scientific literacy
because they are trained to better comprehend life and use what they have learned in a
meaningful way. Accordingly, each profession group is scientifically literate on its own.”

Any individual with pre-requisite learning completed can become scientifically literate:

Cenk: "Each individual, housewife included, due to having reached a certain accumulation
in their work, due to being able to do even little scale things, may be considered as
scientifically literate.”

Kazim: "Everyone can be. If they can read and write or improve themselves, everyone can
become scientifically literate.”

Pelin: "Everyone can become that is literate. Of Couse, on the condition of scientific
infrastructure. ”

Opinions of teacher educators on a person with visual impairment and a person without a disability
becoming scientifically literate are given in Table 5.

Table 5.
Comparison of scientific literacy of student with visual impairment and students without a disability

Category Frequency
Individuals with disability can become scientifically literate themselves 1
If the requirements are met, differences are removed 4
Visually disabled are disadvantaged in the process 6
Existence of missing circumstances in individuals with visual disabilities 7

becoming scientifically literate

Individuals with disability can become scientifically literate themselves:

Zeki: "Individuals with disability can become scientifically literate themselves after you
teach them reading and writing. But it is difficult for people with visual impairment to
become scientifically literate even if reading and writing is taught.”

If the requirements are met, differences are removed:

Meltem: "l believe desire is very important in scientific literacy, that is to say, if both are
willing probably the individuals who can see will be more advantageous but | don't think
there are any obstacle for students with visual disabilities to close this gap.”

Kazim: "If there were no families, teachers who formed a strong infrastructure for visually
disabled, they are no different than students who don't want to learn. One can see but
don't want to comprehend, other cannot see and tries to comprehend. Be sure that if they
are given a good education, blind students can be even better scientifically literate.”

Individuals with visual disabilities are disadvantaged in the process:
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Arif: “It is not possible to say that visually disabled cannot become scientifically literate, of
course they can. | can say that visually disabled individual starts the process with a
disadvantage and completes it with a disadvantage.”

Sevgi: “Whatever we do, it would be difficult for both of them to learn at the same level.
Therefore, while the individual with visual impairment learns 1, normal individual will
learn maybe 2, maybe 3 times, thus individuals with visual impairment becoming
scientifically literate is more difficult compared to individuals with normal vision.”

Existence of missing circumstances in individuals with visual disabilities becoming scientifically
literate:

Leyla: “Individuals with visual impairment are physically deficient compared to normal
individuals. While the likelihood of a normal individual becoming scientifically literate is
high, it is certain that theirs is significantly lower compared to normal individuals.”

Cenk: "Activities of a researcher with visual impairment will be different than those of a
normal researcher. May be the same in terms of effort but in terms of science, in terms of
accessing to science, individual with visual impairment will surely have difficulties. This
difficulty will hinder the friend. In this term, it seem that individuals without disability
becoming scientifically literate is easier.”

Nazli: "For a student with visual impairment to comprehend life, he should touch first. But
a seeing student can recognize objects easier, without the need to touch. A visually
disabled person has to listen a few times to comprehend the subject and while he needs
to touch things that will make him grasp the subject, the seeing person watching a video
on the subject while listening, checking education materials, will help him to grasp the
subject. If we consider these, while a person without disability can become scientifically
literate easier, person with visual impairment will be interrupted in becoming scientifically
literate.”

Opinions of teacher educators on what are the requirements for visually disabled to become
scientifically literate and if these requirements are fulfilled, their likelihood of becoming scientifically
literate like individuals without visual impairment are presented in table 6.

Table 6.
Requirements for students with visual impairment to become scientifically literate and likelihood of
becoming scientifically literate

Category Frequency

Different teaching methods and techniques
Aware family and equipped teacher
Computer technologies
Materials suitable for vision level
Infrastructure
Courage and motivation
Tactile and aural teaching materials
Individuals with visual impairment can become scientifically literate but
not as much as normal individuals
If the requirements are fulfilled, people with visual impairment can 7
become scientifically literate
Opinions on different teaching methods and techniques:

Wi o O WN K

Meltem: "Actively including different methods and techniques to enable them to feel the
events, such as drama, will enable people with visual disabilities to actively learn. ”

220



S. Levent ZORLUOGLU , Mustafa SOZBILIR, Aydin KIZILASLAN — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 45(2), 2016, 209-242

Opinions on aware family and equipped teacher:

Kazim: "First of all, they should have a good, attentive and informed family. An
academically aware and methodically full teacher is required.”

Defending the opinion providing necessary computer technologies is a requirement for
individuals with visual impairment to become scientifically literate:

izzet: "I believe the benefits of the technology should be utilized. For example, there is a
program presenting each book electronically or verbally, this is an indicator that visually
disabled people will learn many things with their other dominant sense, hearing.”

Meltem: "Use of technological products and participation of visually disabled individuals
will increase comprehension of them.”

Opinions on materials suitable for vision level:

Zeki: “Materials should be developed for each lesson and should be suitable for vision
level of the student for making definitions.”

izzet: "Materials that will serve the organs that are dominant other than eye should be
developed.”

Nazl: “Materials suitable to the structure of each student should be identified so that
their learning become easier.”

Opinions on providing infrastructure:

Kazim: “Rich and sophisticated accumulation of knowledge to increase scientific literacy
should be established.”

Cenk: “Visually disabled will need to have their own classes, conditions to remove the
disabilities of people with disabilities should be available.”

Leyla: “If popularization of the use of computer technologies for visually disabled,
simplifying the learning infrastructures, establishing required intimate environment and
necessary encouragements, they will become scientifically literate absolutely, it will be
inevitable even to reach the scientific literacy of a normal individual.”

Opinions on encourage and motivation:

Leyla: “Most important of all, making them feel they can do it. Because in our society, a
perception of it is not something everyone can do, suitable for certain communities.”

Nazli: “Making suggestions or increase their self-confidence that they can also become
scientifically literate and being visually disabled is not a very bad thing.”

Opinions on the requirement of providing tactile and aural learning materials to individuals with
visual impairment to fulfill the requirement of scientific literacy in individuals with visual impairment:

Pelin: "Material circumstances which visually disabled can access necessary information
should be improved by improving tools and materials that will let them easier to
understand. In short, something to act as eyes to those without eyes.”

Kazim: “Helpers that would explain the events to those who can't see as if they can see
would let them become scientifically literate.”

There was two categories created about the individuals with visual impairment to become
scientifically literate in case of fulfilling conditions specified by teacher educators. Most of the teacher
educators defend the opinion that if the requirements are fulfilled, they can become as scientifically

literate as individuals without disability:
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Leyla: “In case of the conditions | have specified are fulfilled, visually disabled become
scientifically literate, in fact, reaching the scientific literacy of a normal individual would be
inevitable.”

Kazim: “If an opportunity is provided, | am sure that they would become more
scientifically literate than students who don't want to comprehend life and don't study
their lessons. In fact, if they make an effort, | am sure they can progress scientific literacy
to advanced levels.”

Those defending the opinion individuals with visual impairment can become scientifically literate but
not as much as normal individuals:

Cenk: “People we call visually disabled also have individuals with potential to achieve
scientific literacy. If they are given the chance, they may have a chance but this bar may be
kept low, they cannot be as scientifically literate as normal individuals.”

izzet: “If we care about education of visually disabled and provide necessary conditions, |
believe they can achieve scientific literacy, even though not as much as normal seeing
people.”

Conclusion and Discussion

Current literature indicates scarcity of studies focusing on individuals with visual impairment. In this
study, views of teacher educators on scientific literacy levels of individuals with visual impairment are
investigated. All of the teacher educators participating in the research have some knowledge about
scientific literacy. But their knowledge levels show differences. When asked they were asked "what is
scientific literacy?" the answers obtained from teacher educators are in parallel with the definition of
Yasar (2009), in which scientific literacy was defined as "displaying sensitive attitude and behavior
against what is happening in natural and social environment; suggesting concrete and rational solutions
to problems encountered in daily life; accessing faster to information, generate new information, use
modern technology effectively and efficiently, developing new system and technologies." (p.155) In the
study, Sevgi, who is a teacher educator, has expressed that literacy and scientific literacy is the same
thing. However, it is known that literacy is a must for scientific literacy (Bybee, 1997) and supports
scientific literacy (Oztiirk and Giinel, 2015).

For an individual to attain scientific literacy level, he must have the necessary skills. In the study,
infrastructure and pre-requisite knowledge for scientific literacy, scientific knowledge systematic, skills
like reading comprehension and interpret in life should be obtained was resulted. This is supportive to
the result of Siren's (2008) study, which is that for an individual to become a scientifically literate, he
should know the knowledge and science relation, be able to interpret science, use knowledge in daily
life, have the skills of scientific process and scientific thinking.

In the study, the thought of no age limit in scientific literacy, need for infrastructure for scientific
literacy and this infrastructure should start at young ages is prominent. Holt (1991), children in the age
group of 2-6 are children as curious as a scientist. That is to say, they are willing to carry out the
conditions of researching, learning and create new things, which are the requirements of scientific
literacy. Scientific literacy starts at young ages and increases cumulatively. In other words, scientific
literacy instilled to individuals in early ages will provide an opportunity for their future life due to
expanding their horizons (Kaya, Bahceci and Altuk, 2012). Opinions presented in our study about the
scientific literacy age limit are supportive of the literature.

7 of the teacher educators are of the thought that individuals with pre-requisite learning can be
scientifically literate without their disabilities and professions being important. However, the thought of
scientific literacy levels displaying differences according to professions and disabilities even though pre-
requisite learning is fulfilled was defended. Each individual may become scientifically literate but they
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may not become scientifically literate at the same level. Accordingly, scientific literacy of the individual
with visual impairment and scientific literacy of the individual without visual impairment may be
different. In such case, individuals do not need to have same level of knowledge and skills to be
scientifically literate, they need to be able to use learned knowledge in daily life and have scientific
knowledge sufficient enough to participate in scientific talks (Shwartz, Ben-Zvi and Hofstein, 2006).

The opinion of every individual can become scientifically literate by presenting opportunities to
individuals is being defended. Screen (1988) reports that in case of presenting opportunities to
individuals for improving scientific process skills for scientific activities, individuals can maximize their
scientific process skills. In case of providing knowledge on scientific processes to individuals with visual
disabilities, it is thought that the scientific literacy level of an individual with visual impairment will be
increase. Also, developing tactile and aural materials to ensure or increase the likelihood of individuals
with visual impairment in becoming scientifically literates, establishing computer technologies and
practicing different teaching method-techniques is necessary in accordance with the results of the
study. In addition to these, encouraging and motivating situations should be created to provide self-
confidence to individuals with visual disabilities as reported by teacher educators in the study. Also, the
opinion of families should be informed and equipped teachers should provide education to visually
disabled have emerged.

In the literature (MEB, 2006, Screen, 1988, Turgut, 2007) it is reported that each individual may
become scientific literates. In case of requirements reported by teacher educators for individuals with
visual disabilities to become scientific literates are fulfilled, the opinions of students with visual
disabilities may become as much scientifically literate as individuals without visual disabilities, and even
may achieve the same level as long as they made the necessary effort was focused on.

To train scientifically literate individuals, teachers and teacher educators who know what scientific
literacy and requirements of becoming scientifically literate are needed first (Abd-El-Khalick and
Lederman, 2000; Godek et al. 2015). Because a student is trained by a teacher and a teacher is trained
by teacher educators. So, for a student to become scientifically literate, first teacher educators should
be scientifically literate by knowing what scientific literacy is and accordingly train scientifically literate
teachers. Teachers aware of scientific literacy are expected to train scientifically literate individuals
without making discrimination of sighted or blind student. When evaluated in this respect, providing the
necessary infrastructure for individuals with visual impairment will remove the obstacle in becoming a
scientifically literate individuals by using scientific infrastructure in their natural and social
environments.

Aware teachers are required to increase the amount of scientifically literate individuals and provide
scientific literacy of individuals with visual disabilities. Awareness of a teacher in this subject should be
established in university years with teacher educators. For this, teacher educators should be provided
with scientific literacy seminars in their academic life or it must be ensured that they receive scientific
literacy lessons in postgraduate lessons. Teacher educators equipped in terms of scientific literacy will
ensure training of equipped teachers, equipped teachers in turn will ensure students equipped in terms
of scientific literacy.

For individuals with visual disabilities to become scientifically literate:

¢ Tactile and aural materials that will make education effective,

* Computer technologies to facilitate comprehension of subjects, concepts and facts,
* Education materials suitable to the differences of visual impairment levels,

* Families with awareness in scientific literacy and equipped teachers,

e Encouragement and motivation to make them believe that they can become
scientifically literate,
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« Different teaching methods and techniques to facilitate their learning

would be beneficial. Thus, an infrastructure may be created for the scientific literacy of individuals with
visual disabilities and they can improve their scientific literacy.

This study representing the opinions of a small teacher educators group may be considered as a
restriction. Only one of the teacher educators from those whose opinions are examined, having
experience of working with a disabled student may also be considered as a restriction. Because the
opinions of the participants are based on theoretical knowledge rather than experience. Therefore

repeating of this study with teacher educators who have worked with students with visual impairment
will remove this restriction.
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Tiirkge Siirimui

Giris

Bilgi, surekli gelisim ve degisim gostermektedir. Bu durum ise ¢agin bir getirisi olarak karsimiza
¢ikmakta ve bireylerin ¢aga ayak uydurmalari igin var olan bilgiye ulasma, bilgiyi kullanma ve lretme
becerilerine sahip olmasi (Giler, 2013), yani Ust dilizey bilissel becerilere sahip olmasi gerekmektedir
(Hsu, 2004). Bu becerilere sahip bireyler, toplumun olusumuna katkida bulunacak, tlkenin ¢agdas ve
bilimsel bir seviyeye ulasmasina katki saglayacaklardir. Bireylerin bilgiye ulasmasinda, bilgiyi
kullanmasinda ve bilgiyi anlamasinda bilimsel okuryazarlik 6n plana ¢ikmaktadir. Bilimsel okuryazarlik
bilimsel kavramlari anlama ve kullanma, problemleri tanimla ve kanita dayal sonuglar gikararak diinyayi
anlamayi, insan faaliyetlerinin neden oldugu degisimler konusunda karar verme sireglerini
kapsamaktadir (Bybee, 1997; Mertoglu ve Oztuna, 2004).

Bilimsel okuryazar birey, dogal ve toplumsal ¢evrelerinde olup bitenlere karsi daha duyarh tutum ve
davranislar sergiler; bilim ve teknoloji sorumlulugu iceren bilgi ve beceriye sahiptir; bilimi ve
uygulamalarini anlar; glinlik yasamda karsilastiklari sorunlara yonelik somut ve akilci ¢éziim vyollari
onerir ve kultlrel ¢evre ile uyumlu bir sekilde yasar; bilgiye daha hizli ulasabilir, yeni bilgiler tretebilir,
¢agdas teknolojileri etkili ve verimli kullanabilir, yeni sistem ve teknolojiler gelistirebilir; gerek dogal
cevrede gerekse toplumsal yasamda karsilagilan giincel konu ya da sorunlara yonelik goéris ve
dislncelerini her ortamda yansiz, agik ve anlasilir bir bigimde ortaya koyabilirler (Geng, 2015; Hurd,
1985; Kilig, Haymana ve Bozyilmaz, 2008; Norris ve Phillips, 2003; Yasar, 2009). Ozetle bilimsel okuryazar
bireyler bilgiyi hazir almak yerine veriyi kendi toplar, degerlendirir, yorumlar ve sonuglar ¢ikarir (Ryder,
2001). Dolayisiyla bilimsel okuryazarlik sonradan gelismesinden ziyade bireylerin ilkokul siralarinda
aldiklari egitim ile baslamaktadir. Egitim slreci ile bireylerin yaninda bilingli 6gretmen veya velilerin
bulunmasi da bu siirecin temellerinin olusmasina katki saglamaktadir. Daha sonraki asamalarda ise bu
bireylerin yetistirilmesinde ve yonlendirilmesinde lniversitelere ve lniversitelerde gorev yapan 6gretim
elemanlarina biylk goérevler dismektedir. Bu dogrultuda 6gretmenlerin, velilerin hatta sivil hayattaki
bircok meslek dallarinda gorev yapan bireyleri yetistiren akademisyenlerin bilimsel okuryazarlik
hakkinda yeterli bilgiye sahip olmalari ve toplumun beklentilerine, gereksinimlerine uygun olarak,
kendini gelistiren ve hayati anlamlandirmayi bilen bireyler yetismesi icin onlara bilimsel okuryazarhgi
astlayabilmesi gerekmektedir.

Bilimsel okuryazarlk olgusu ile ilgili herhangi bir yetersizlige sahip olmayan bireylerle ilgili
calismalarin daha gok yer almasi (Akglin, 2010; Dogan ve Yilmaz, 2013; Godek, Kaya ve Polat, 2015; Kilig,
Haymana ve Bozyilmaz, 2008), bilimsel okuryazarhigin yetersizligi olmayan bireyler igin oldugunu
diisindiirmektedir. Ancak Diinya Saglk Orgiitii ve Basbakanlik Ozirliler idaresi Baskanhg [BOIB]’nin
arastirma sonuglarina gore Ulkemiz nifusunun yaklasik %12’sini gesitli sekilde bedensel ve zihinsel
yetersizligi olan bireyler olusturmaktadir (BOIB, 2006). Gérildigi lizere toplum igerisinde
azimsanmayacak bir oranda ¢esitli yetersizliklerden etkilenmis birey mevcuttur. Toplumun bir pargasi
olan bu bireylerin egitim arastirmalarina dahil edilerek sorunlarinin bilimsel cercevede ele alinmasi
sorunlarin ¢6zimu ve onlarin topluma etkin katiliminin saglanabilmesi agisindan son derece énemlidir
(Kizilaslan,Zorluoglu, Yiicel ve Sozbilir , 2016).

Bedensel yetersizligi olan bireyler arasinda goérme yetersizligi olan bireyler: gérme algisindan
yararlanamayan veya gorme keskinligi normal goren bireylerden daha az olan bireyler olarak
nitelendirilmektedir (Ozyiirek,1981). Ulkemizde ki bireylerin yaklasik %0.5’ini gérme yetersizligine sahip
olan bireyler olusturmaktadir (Oguz, 2015). Azimsanamayacak potansiyele sahip olan gérme yetersizligi
olan bireyler, egitim slireclerinde 6gretim programlarinin gereklerini géren akranlariyla ayni sekilde
yerine getirmekle yukimladirler. Fakat yetersizliklerinden kaynaklanan erisim sorunlari dikkate
alinmadigl durumlarda akranlarina nazaran dezavantajli duruma disebilmekte, ¢ogu zamanda engelli
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konumuna gelebilmektedirler. Clinki 6grenme siirecinde bilgilerin % 83-85'inin géorme yoluyla edinildigi
tahmin edilmektedir (Cavkaytar ve Diken, 2012; Kizilaslan ve Zorluoglu, 2015). Bu durum, gbérme
yetersizliginden etkilenen bireyler i¢in ciddi bir dezavantaj olusturmaktadir. Fakat gérme duyularinin
eksikligi veya yetersizligi bu bireylerin normal géren bireylerden daha az bilgi edinmeleri anlamina
gelmemektedir. Gorme yetersizliginden etkilenen bir birey, diger duyu organlarini kullanarak 6grenmeye
calismaktadir. Dolayisiyla normal bireyler gibi géremeseler de bilgiyi almak ve anlamlandirmak igin
dokunsalligin ve isitselligin 6n plana ¢iktigi 6gretim yontemleri kullanmaktadirlar. Fakat hem tlkemizde
hem de diinyada fen bilimlerinin 6gretiminde gérme duyusundan yoksun kalindiginda diger duyulara
hitap eden bir 6gretim ortaminin nasil hazirlanacagl konusunda ¢ok fazla arastirma olmadigindan bu isin
nasil yapilacagi daha ¢ok deneme yanilma yoluyla gelistirilmis bilimsel sistematiklikten yoksun
yaklasimlarla saglanmaktadir. Bu yiizden gérme yetersizlig§inden etkilenen bireylere fen 6gretimi, bu
bireylerin bilimsel okuryazarliklarinin gelisiminin saglanmasi agisindan 6nem arz etmektedir.

Bilim ve teknolojinin hizla ilerledigi bu c¢agda, bireylerin her tiirli bilimsel bilgiyi 6grenmesi
imkansizlasmakta, bilim-teknoloji alanindaki gelismeleri yakindan takip etmesi gliclesmektedir. Bilimsel
bilgiye ulasmak ve kullanabilmek icin bilim ve teknolojiden kopulmamasi; engelli, engelsiz her bireyin
¢aga ayak uydurmasi igin bilimsel okuryazar olmalari gerekmektedir. Bu nedenle bilim ve teknolojinin
sekillendirdigi hayatta yasayan engelli bireylerin toplumda yabancilasmamalari, yabancilagsmaya bagli
olarak psikolojik rahatsizliklarinin olusmamasi ve yasadiklari hayati anlamlandirmalari igin bilimsel
okuryazarlik seviyelerinin arttirilmasi gerekmektedir. Bu sayede bireyler, bilimin ve bilimsel bilginin
dogasini, temel fen kavram, ilke, yasa ve kuramlarini anlayarak uygun sekillerde kullanir; problemleri
¢Ozerken bilimsel slire¢ becerilerini kullanir; fen, teknoloji, toplum ve gevre arasindaki etkilesimleri anlar;
bilimsel tutum ve degerlere sahip oldugunu gosterirler (Milli Egitim Bakanligi [MEB], 2006).

GoOrme yetersizligi olan 6grencilerin bilimi ve bilimsel bilgiyi anlamli bir sekilde 6grenebilmeleri igin,
normal bireyler gibi biliminin dogasina dair uygun 6grenmelere ihtiya¢ vardir (Karaman ve Apaydin,
2014). Fiziksel dinyayla ilgili fikir ve kavramlarin nasil degistigi ve gelistigi ile ilgili gbzlem, disinme,
deney ve ispatin bu sirecteki rolii kapsamli olarak gérme yetersizligi olan bireylere agiklanmalidir. Bu
durumda goérme vyetersizligi olan bireylerin 6gretmenlerini yetistiren 6gretmen egitimcilerine énemli
gorevler dismektedir.

Bir 6gretmenin ve O0gretmen egitimcisinin bilimin dogasi hakkinda sahip oldugu inanglar; bilimsel
tutum ve yontemle ilgili davranislari 6grencilerin bilime karsi tutumlarini etkilemektedir. Alanyazin
taramasi sonucunda bilimin dogasiyla ilgili yapilan ¢alismalarin geneli 6gretmenlerin bilimin dogasiyla
alakali kavramlara hakimiyeti ile ilgilidir. Ogretmenlerin ve &gretmen egitimcilerinin bilimin dogasiyla
ilgili hakimiyet saglamasi gereken konulardan bir tanesi bilimsel bilgi ve bilimin temelinin ne oldugu,
nasil agiklandigi ve bireylerin bunu nasil anladigidir. Ogretmenlerin bilimin ve bilimsel bilginin dogasini iyi
bir sekilde kavrayip, bu kavramlari da sinif i¢i uygulamalarinda uygun stratejilerle aktarabilmeleri,
bilimsel okuryazar 6grencilerin yetistirilmesi ve bilimsel okuryazarligin gelisimi icin olduk¢a 6nemlidir
(Tuan ve Chin, 1999; Godek, Kaya and Polat, 2015). Buna bagl olarak bireylerin yetistiriimesinde en st
basamak olan 6gretmen egitimcilerinin bilimsel okuryazarlik hakkindaki diistinceleri ve gérme yetersizligi
olan bireylerin bilimsel okuryazar olabilirlikleri hakkindaki goérusleri, gorme yetersizligi olan bireyler
hakkindaki bilimsel okuryazarlk calismalarina temel olusturacak nitelikte olacaktir. Clnkl bir konu
hakkinda ki uzman gorisleri o konunun temellerini olusturmaktadir.

Alanyazin incelemeleri sonucunda gérme yetersizligi olan bireylerin bilimsel okuryazarligi ile ilgili
herhangi bir calismaya rastlanilmamistir. Fakat géorme yetersizligi olan 6grencilere de normal 6grenciler
icin uygulanan 06gretim programinin uygulanmasi, materyal kullanilmasinin basariya etkisi gibi
calismalarla alanyazinda siklikla karsilasiimaktadir:

Navarro ve Millan (2007) goérsel ve sozel formatta, sunulan bir etkinlikte gérme yetersizligi olan
cocuklarin olgu ve olaylarla ilgi c¢ikarimlarda bulunmasina yonelik c¢ikarimsal yeteneklerini
arastirmiglardir. Arastirma sonucunda gérme yetersizligi olan ¢ocuklardaki ¢ikarimsal gesitliligin normal
goren cocuklara gore daha fazla oldugu belirlenmistir. Gorme vyetersizligi olan c¢ocuklarin sozel
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cikarimlar, normal goren cocuklarin goérsel cikarimlar kullandiklar belirlenmistir. Tuncer ve Altunay
(2009) yapilandiriimis ve geleneksel ev odevlerinin gérme engelli 6grencilerin fen bilgisi dersinde
0grenme performanslarina etkisini incelemek igin yaptiklari galismada 6grencilere geleneksel ve
yapilandiriimis 6devler sunularak, bu iki durumun bilgiyi edinmedeki etkileri incelenmistir. Aydin (2012)
gorme engelli Universite o6grencilerinin kullandiklart bilgi kaynaklari, kitlphaneler, Universite
katiphanelerinden aldiklari hizmetler, tGniversite kitiphanelerinin kullaniminda yasadiklari problemler
ile web sitelerine iliskin sorunlar arastirmistir. Arastirmaya bagh olarak ulkemizdeki (niversite
biinyesinde bulunan kitiphanelerinin gérme yetersizligi olan 6grencilerin ihtiyaglarini karsilayamadigi,
gérme yetersizligi olan bireylere yetersizligi olan bireylerin erisilebilirliginin géz ©6niine alinmadigi
sonucuna varilmaktadir.

Alanyazinda yer alan ¢alismalar, toplumdan soyutlanmis ya da soyutlanmakta olan engelli bireylerin
hayata bagliligini arttirmalarina, aldiklari dersleri anlamlandirmalarina, cevrelerindeki materyallerin
gorme yetersizligi olan bireylere uygunluguna ve etkili egitimler almalarina yonelik ¢alismalardir. Gorme
yetersizligi olan bireylerin bilimsel okuryazar olabilirlikleri hakkinda alanyazinda ¢alisma bulunmamasi ve
gorme yetersizligi olan bireylerin bilimsel okuryazarliklari hakkindaki 6gretmen egitimcilerinin gorusleri,
gorme vyetersizlig§inden etkilenen bireylerin de normal bireyler gibi bilimsel okuryazar bireyler
olabilecekleri gergeginin farkina varilmasina onciliik edebilecegi diisinlilmugtir. Diger taraftan gérme
yetersizliginden etkilenen bireylerin 6grenmekte en ¢ok zorlandiklari dersler arasinda fen ve matematik
gibi sekil ve gizimlerin yaygin olarak kullanildigi dersler yer almaktadir (Smith & Rosenblum, 2013).
Arastirmacilarin gérme yetersizliginden etkilenen bireylere fen 6gretimi tGzerine ylrattikleri calismalar
sirecindeki gozlemlerine gére bu durumdaki bireylerin bilimsel okuryazar olamayacaklari seklinde bir
alginin oldugu anlasiimistir. Bu alginin temel sebebi, egitim ortamlarindaki uygulamalarin agirlikli olarak
gorme ve isitme duyularina dayali olarak tasarlanmasindan kaynaklanmaktadir. Bu yiizden bu arastirma
kapsaminda 0Ogretmen egitimcilerinde de bdyle bir alginin olup olmadiginin incelenmesi
amagclanmaktadir. Bu amag dogrultusunda (llkemizde gorme yetersizligi olan bireylere yonelik egitim
ortam ve yontemlerinin diizenlenmesine olanak saglamasi agisindan 6gretmen egitimcilerinin bilimsel
okuryazarligi nasil algiladiklari ve goérme yetersizligi olan bireylerin bilimsel okuryazar olabilirligi
hakkindaki distincelerini gesitli boyutlarda aciga ¢ikarmak agisindan 6nemli oldugu distnilmektedir.

Arastirma Problemi

Calismada toplumumuzda azimsanmayacak bir saylya sahip olan 14.000 gérme yetersizligi olan
bireyin (Cumhurbaskanhgi Devlet Denetleme Kurulu, 2009) bilimsel okuryazar olabilme durumu ya da
sahip olunan bilimsel okuryazarligin engeli olmayan bireylerle ayni seviyede olabilme durumu
incelenmektedir. Buna bagh olarak, calismanin amacina temel olusturan “Gérme yetersizligi olan
o6grencilerin bilimsel okuryazarliklari hakkinda 6gretmen egitimcilerinin goérisleri nelerdir?” sorusuna
cevap bulabilmek icin Ogretmenleri yetistiren Ogretmen egitimcilerinin dislince ve goérislerine
basvurulmustur.

Yontem
Arastirma Yontemi

Arastirma yonteminde nitel durum calismasi desenleri igerisinde yer alan betimsel durum c¢alismasi
kullanilmistir. Betimsel durum c¢alismasi 6nceden belirlenmis bir durum (zerine arastirma sorulariyla
arastirmacinin belli bir ¢erceve dogrultusunda betimlemeler yapmasidir (Yin, 2003). Bu dogrultuda
calismamizda 10 6gretmen egitimcisinin gorislerini toplamak ve goérislerin belirlenmesinde en uygun
aracin gérisme olmasi nedeniyle arastirma yontemi nitel yontem olarak belirlenmistir.
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Calisma Grubu

Aragtirmanin ¢alisma grubunu erisilebilirligi kolay oldugu icin Hacettepe Universitesi ve Artvin Coruh
Universitesi'nde fen ve matematik egitimi alanlarinda gérev yapan &gretmen egitimcileri
olusturmaktadir. Calisma grubunun 6zellikleri asagidaki Tablo 1’de verilmistir.

Tablo 1.
Calisma grubunu olusturan 6gretmen egitimcilerinin 6zellikleri

Ogretmen  Cinsiyet Brans Engelli Gorme Yetersizligi  Gorev
Egitimcisi Ogrencisi Hakkindaki Bilgileri  Siresi
Olma Durumu

Arif Bay Ma'E(.er.na.tlk Yok Genel bilgiye sahip 4
Egitimi

Cenk Bay Ma’E(.er.na.tlk Yok Az bilgiye sahip 4
Egitimi

izzet Bay Kvlfn'ya. Var Genel bilgiye sahip 10
Egitimi

Kazim Bay Fen Egitimi Yok Az bilgiye sahip 8

Leyla Bayan Fen Egitimi Yok Genel bilgiye sahip

Meltem Bayan Ma’Et.er'na.tlk Yok Az bilgiye sahip 4
Egitimi

Nazli Bayan Fen Egitimi Var Genel bilgiye sahip 6

Pelin Bayan Kvlfn'ya. Yok Bilgi sahibi degil 3
Egitimi

Sevgi Bayan Iv:!z.lk . Yok Az bilgiye sahip 7
Egitimi

Zeki Bay I:!Z.Ik . Var Genel bilgiye sahip 3
Egitimi

Isimler takma isimler olup arastirmacilar tarafindan kodlanmustir.

Calismada egitim fakiltesinde gorev yapan akademisyenler yer aldigindan 6gretmen egitimcileri
kavrami kullanilmistir. Gérismeler gondlli katilim gerektirdiginden dolayi iki Gniversitede gorev yapan
toplam 42 6gretmen egitimcisine goérismenin amaci soylenerek goriismeye katilma durumlari
sorulmustur. Gorlismeye katilmak isteyen 6gretmen egitimcileri ile gérismeler yapilmistir.

Calisma grubunu olusturan 6gretmen egitimcilerinin gérme yetersizligi hakkindaki bilgi diizeyleri
“Gorme engelliler hakkinda ne biliyorsunuz?” sorusuna verdikleri cevaba goére belirlenmistir. Gorme
engellilerin siniflanmasi, egitimi, yasantisi, becerileri vb. durumlarin bir kismi veya tamami hakkinda bilgi
sahibi olanlar “Genel bilgiye sahip” kategorisine, etrafinda gérdikleri ve genel olarak okuduklariyla
aklinda kalanlar “Az bilgiye sahip” kategorisine ve soruya hicbir cevap vermeyenler ya da yanls cevap
verenler “ Bilgi sahibi degil” kategorisine yerlestirilmistir.

Veri Toplama Araglari

Calismada veriler goriisme teknigi ile toplanmis, veri toplamak igin yari yapilandirilmis gériisme
formu (Ek 1) kullanilmistir. Gorlisme, insanlarin olay veya durumlara karsi bakis acilarini, duygularini,
algilarini ve bilgilerini agik bir sekilde ifade ettikleri bir yontemdir (Bogdan ve Biklen, 2007; Akt. Yildirim
ve Simsek, 2011). Gorismede glnlik yasamda kullandigimiz ve iletisim araci olan konusma ile veri
toplanmaktadir.
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Arastirma problemini olusturan konu ile ilgili alanyazin incelemesi yapildiktan sonra 6gretmen
egitimcilerinin bilimsel okuryazarlik hakkindaki dislincelerini ortaya ¢ikarmaya yonelik gorisme formu
gelistirilmistir. Gorisme formunun maddelerinin arastirma sorusuna paralel olarak olusturulmasi ile veri
toplama aracinin gegerligi saglanmistir. Ayrica goriisme formu fen egitimi ve nitel arastirma konusunda
uzman iki arastirmaci tarafindan kapsam, dil, sorularin agik ve anlasilir olmasi agisindan incelenmistir.
Alinan uzman gorisleri ve incelemeler 1siginda gorlisme formu diizenlenmis ve son sekli
olusturulmustur.

Gorisme yapllmadan 6nce 6gretmen egitimcileri ile ylz ylize gorisllerek arastirmanin amaci
anlatilmis ve gorismeye gonilli olarak katilmak isteyip istemedikleri sorulmustur. GorUsmeler,
O0gretmen egitimcilerinin istedigi yerde gergeklestiriimis, ortamin sessiz olmasina dikkat edilmis,
konusmalar &gretmen egitimcilerinin bilgisi dahilinde ses kayit cihazina kaydedilmistir. Ogretmen
egitimcilerine, gorislerini rahat aktarabilmesi igin, ¢alismada kisi ismi kullanilmayacagi ve gorismelerin
yaklasik 30 ile 45 dakika arasinda sirecegi gbriisme oncesi bildirilmistir. Ayrica, arastirmada veri kaybinin
onlenmesi ve glvenilir bir analiz yapilabilmesi icin gériismeler kayit altina alinmistir (Bogdan & Biklen,
2007; Ekiz, 2009; Yildirm & Simsek, 2011). Arastirmanin i¢ gecerliligini saglamak icin veri toplama
araclarinin hazirlanmasinda ve verilerin toplanmasinda kavramsal cergeve rehber olarak kullaniimistir.
Arastirmanin dis gecerligi ile ilgili olarak da ¢alisma grubunun 6zellikleri tanimlanmistir (Bogdan & Biklen,
2007). Boylece arastirma sonuglarinin benzer ortamlara genelleme olanagi artacaktir.

Veri Analizi

Calismada yari-yapilandirilmis gérisme yoluyla elde edilen verilerin analizinde icerik analiz teknigi
kullanilmistir. icerik analizi, toplanan verilerin derinlemesine analiz edilmesini gerektirir ve &nceden
belirgin olmayan temalarin ve boyutlarin ortaya gikarilmasina olanak tanir (Creswell, 2007; Yildirm &
Simsek, 2011). icerik analizinde temel amag, birbirine benzeyen verileri belirli kavramlar ve temalar
cercevesinde bir araya getirmek ve bunlari okuyucunun anlayabilecegi bir bicimde diizenleyerek
yorumlamaktir (BlyUkoztirk vd., 2008). Bu nedenle elde edilen veriler sistematik ve acgik bir sekilde
betimlenir (Yildirnm ve Simsek, 2011). McMillan ve Schumacher (2010)’a gore igerik analizi verilerin
toplanmasi, toplanan verilerin kodlanmasi, kodlardan kategorilerin ve temalarin olusturulmasi ve
verilerin gorsellestiriimesinden meydana gelmektedir. Gorlisme verilerinin analizi sonucu ortaya ¢ikan
kodlar bir araya getirilerek kategoriler olusturulmustur. Gorlisme verilerinin son asamasinda ulasilan
bulgular tablolar halinde sunulmus ve yorumlanmistir.

Bulgular

Bu bolimde arastirmanin amacina bagli olarak, 6gretmen egitimcileriyle yapilan gériismelerin analiz
sonuglari yer almaktadir. Her bir madde ve bu maddelerin alt maddelerine iliskin bulgular tablolarda
Ozetlenmistir. Tablolarda her bir maddeye iliskin kategoriler bulunmaktadir. Her maddeye iliskin
kategoriler, ilgili oldugu arastirma sorusunun altinda yer almaktadir. Gorlisme sonuglari arastirma
sorulari temel alinarak analiz edilmis ve sunulmustur:

Ogretmen Egitimcilerinin Okuryazarlik Hakkindaki Goriisleri

Ogretmen egitimcileriyle yapilan gériismelerde, bilimsel okuryazarlkla ilgili bilgi toplayabilmek,
kavram yanilgilarindan kaynakh bilgi yanhshginin olup olmadigini tespit edebilmek icin “okuryazarlk
nedir?” sorusu sorulmustur. Sorulan sorudan elde dilen cevaplara gore: dort 6gretmen egitimcisi
okuryazarlik i¢in gerekli olan temel kavramlari sdyleyerek “basit tanim”, bes 6gretmen egitimcisi ise
kelimenin anlamindan yola ¢ikarak “anlamlandiriimis tanim” yapmistir.
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Okuryazarlik hakkinda alinan goruslerde, 6gretmen egitimcileri okuryazarlik basit tanimi icin su
aciklamalarda bulunmuglardir:

Arif: “Okuma, yazma becerisini kazanmig ve biitlin olarak okuyabilen, yazabilen kisinin
yapabilecegi islemlerdir.”

Cenk: “ilkokul olarak bir cocugun okumayi, yazmayi 6grenmesi seklinde diisiinebiliriz.”
Kazim: “Okumayi ve yazmayi bilmek geliyor.”

izzet: “Basit boyuttan diistiniirsek 1 okuryazar okuyan bir bireydir.”

Meltem: “Okuryazarhk okuyabilme ve yazabilmenin bir bilesenidir.”

Okuryazarligin sadece okumak ve yazmaktan ibaret olmadigini ve anlamlandirilmis tanimlarini yapan
o6gretmen egitimcileri ise soyle ifade etmislerdir:

Zeki: “Okumasi yazmasi 6énemlidir fakat okudugunu anlamasi ve anlamlandirmasi daha
onemlidir.”

Pelin: “Okuyup anlamak, anladigini da ciimlelere dokmek ya da anlatmaktir.”
Nazli: “Okuryazarlik okumaktir, yazmaktir, anlamaktir, anlatmaktir.”

Leyla: “Bir seyi anlamak, anlamanin yani sira ortaya birde doénit ortaya koyabilmek.
Okumak anlamayi, yazma kismi da anladigini ortaya koyabilmeyi, bir Uriin ortaya
koyabilmeyi aklima getiriyor.”

Okuryazarlik denilince bilimsel okuryazarlikla karistiran bir 6gretmen egitimcisi ise soéyle goris
bildirmistir:

Sevgi: “Konu ile ilgili arastirma yapabilmek, istedigin yayinlara ulasabilmek, o konu ile ilgili
bir fikir sahibi olabilmek diye disiniyorum.”

Okuryazarligin anlaminin bilinmesi bir kisinin bilimsel okuryazarhgl nasil tanimladigi ve bilimsel
okuryazarlikla okuryazarligi karistirip karistirmadigi agisindan onemlidir. Bu anlamda gorisleri alinan
ogretmen egitimcilere “bilimsel okuryazarlik nedir?” sorusu sorulmustur. Bilimsel okuryazarlik tanimini
alanyazindaki tanima benzer yapan bes 6gretmen egitimcisi “genel bilimsel okuryazarlik” tanimi, sadece
akademik galismalar yapanlar veya akademik galismalar yapmak icin gerekliligini 6ne suren alti 6gretmen
egitimcisi ise “akademik bilimsel okuryazarlik” tanimi kullanmistir.

Calismada bilimsel okuryazarligin her iki tanimi da yapanlar bulunmaktadirlar. Bu kisiler bilimsel
okuryazarligl “bilimsel Grlnleri anlayabilecek altyapiya sahip olma ve gerekirse istedigi zaman kendisi de
bilimsel bir Grind ortaya koymaktir. Bilimsel okuryazarlik i¢in bilimsel altyapinin olmasi sart degildir.”
seklinde tanimlamiglardir.

Genel bilimsel okuryazarlik tanimi yapanlar bilimle ilgili agiklamalardan ¢ok bireylerin dogayi,
cevresindeki olaylari ve hayati anlamalari tizerine durmuslaridir:

Pelin: “Okuryazar bir insanin bilimin bir kenarindan tutup onunla ilgilenmesi, ilgilenmese
bile bilimsel icerikli cimleler gectiginde soylenilenleri anlamasidir.”

Nazli: “Bilimle alakal olan ya da alakali olmayan kisilerin bilimsel icerikli bir paragrafi
okudugunda anlamasi hatta uygulayabilmesi ya da hayatta olan olaylari anlamasidir.
Neden sonug iliskisi ile irdeleyebilmesidir.”

Akademik bilimsel okuryazarlik tanimi yapanlar ise sadece bilim Uzerine yogunlasarak tanimlar
yapmislardir:
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Meltem: “Elimize aldigimiz her seyi okuyabiliriz kafamizdan gecen herhangi bir seyleri
yazabiliriz fakat bunlarin belirli bilimsel bir niteligi olmasinda bilimsel okuryazarlik olacagini
diistiniyorum.”

Cenk: “Bilimsel okuryazarliktan benim anladigim sey kisinin ilgilenmis oldugu alanla alakali
belirli bir backround’i olusturmasidir. Yani belirli bir bilimsel altyapinin olusturmasi olarak
distntyorum.”

Bilimsel okuryazarligin gerekliliklerini 6grenmek icin “Bilimsel okuryazar olabilmek icin gerekli sartlar

nelerdir?” sorusuna cevap aranmis, elde edilen cevaplar Tablo 2’de sunulmustur.

Tablo 2.
Bilimsel okuryazar olabilmek igin gerekli sartlar

Kategori Frekans*
e  Bilimsel bilgi sistematigi 2
e Merak 3
e  Okuryazarhk 3
e  Okudugunu anlama ve hayatla anlamlandirma 4
e  Altyapi ve 6n kosul bilgiler 15

*Frekanslar ilgili gorisu ifade eden Ogretim elemani sayisini gostermektedir. Bir katiimci benzer
konuda farkli gérusler ifade ettiginden dolayi toplam frekans katilimci sayisini gegebilir.

Stiren (2008) bilimsel okuryazarlik igin bilimsel siire¢ becerilerine sahip olmasi gerektigini soylemistir.

Bilimsel siirec¢ becerilerini calismamizdaki 6gretmen egitimcileri bilimsel bilgi sistematigi seklinde ifade
etmislerdir:

Zeki: “Eski zamanlarda yasayan ama bilimsel bilgiye sahip olmayan fakat bilimsel bilgi
sistematigine sahip insanlar vardi. Bunlar kaplamacilar ya da kalaycilar bilimsel okuryazar
olmamalarina ragmen bilimsel okuryazar gibi olaylari yorumlayabilen ve yaptiklar
¢alismalarti iyilestirebilen kisilerdir.”

Cenk: “Bilimsel okuryazarlk icin bir kisi oncelikle 6n bilgileri bilecek daha sonra
onbilgilerden yola ¢ikarak yeni seyler olusturabilmesi, analiz ve sentez yapabilmesi sarttir.”

Bilimsel okuryazarlik, etrafimizda gerceklesen olaylarin nasil gerceklestigini anlamak icin gerekli olan

merak duygusunun sirdirilebilmesinde gerekli olan ilgi, tutum ve bilgilerdir. Yani merak temasinin
bilimsel okuryazarlik icin gerekli bir sart oldugu anlasiimaktadir. Merak ile ilgili 6gretmen egitimcilerinin
gorusleri:

Leyla: “Bilimsel okuryazarhgin en temel sarti meraktir bence. Merakli olan bir kisi
merakini gidermek igin bilimsel ydntemin ne oldugunu anlamak igin ¢caba sarf edecektir.”

Meltem: “Kar tanelerinin farkli sekillerde diismesini ben bu olayi bilmeden bunun
nedenini arastirma istegim gelmez. Dolayisiyla 6ncelikle bir bilgim olacak, daha sonra
ben bunu merak edecegim neden farkli sekillerde diistiyor diye.”

Bilimsel okuryazarlik denilince icinde okuryazarlik gectiginden dolayr akillara okuryazarlik

gelmektedir. Okuryazarhk kategorisi fazla sdylenmemis olsa da o6gretmen egitimcilerimizce farkh
sekillerde agiklanmistir:

Pelin: “Bilimsel okuryazar adi Ustlinde okuryazar olmak onemli bir sarttir. Okuryazar
olmayan bir kisinin bilimsel okuryazar olmasi beklenemez.”

izzet: “Okuma yazma bilen herkes bilimsel okuryazar olabilir.”

Arif: “Temel okuma yazmaya yonelik bilgi ve becerilerini saglamis olmasi gerekir ki bilimsel
okuryazar olsun.”
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Alt yapinin saglanmasi kadar okudugunu anlama ve anladiklarini yasadigi cevreyle iliskilendirme
bilimsel okuryazarligin temel sartlarindan birisidir. Bu sart 6gretmen egitimcileri tarafindan degisik
sekillerde ifade edilmektedir:

Pelin: “Bilimsel yapiy! az olsa bile olusturmasi gerekir. Ve bilimsel bilgileri glinlik hayatla
bagdastirmasi gerekir.”

izzet: “Bilimsel okuryazarlik igin okudugunu anlama da énemlidir. Yani her okudugumuz
seyi anlayamayabiliriz. Bilimsel bir seyi okuyup anlayabilmek icin bilimsel alt yapimizin
olmasi gerekir. 10. Siniftaki bir cocuga kuantum ile ilgili bir seyler okutamazsiniz. Onun
icindeki bilgileri onun anlamasi ve hayatla anlamlandirmasi ¢ok zordur.”

Nazh: “Bence konu ya da konularla ilgili belirli bir bilgi birikimi olmasi gerekir. Sadece bilgi
birikimi de yetmez, bilgi birikimini yasami anlamak igin kullanacak deneyime sahip
olmalidir.”

Yapilan gorismelerde daha ¢ok éncelikle ilgilenilecek konuyla ilgili alt yapilarin olmasi ve daha 6zel
konular incelenecekse 6n kosul bilgilerin olmasi gerektigi ile ilgili gériisler sunulmustur:

Arif: “On kosul bilgi ve beceriler lazim. On kosul becerileri diisiindiigiimiizde ise dncelikle
islemsel beceri veya bilgiler olmasi lazim. Bunu bilgi boyutunda distinlrsek temel okuma
yazmaya yonelik bilgi ve becerilerini saglamis olmasi lazim. Sonrasinda bilimsel becerilerini
artik bu bilimsel okuryazar olacagi konuya gore arastirma becerisi saglanabilir.”

Kazim: “Bence o konuyla ilgili bir dagarcigi olmahdir. Ama bu dagarcik kullanilabilir
seviyede ve anlam verecek sekilde olmalidir ki kullandigi seyleri anlamada zorluk
cekmesinler.”

Nazli: “Konu ya da konularla ilgili belirli bir bilgi birikimi olmasi gerekir.”

Meltem: “Bilimsel okuryazar olmasi igin bir konu hakkinda bilgisi olmasi lazim.”, “Bir seyi
bilmeden yani altyapimiz olmadan bir fikir yurtitmek bos olur.”

Cenk: “Kisinin temel bilgileri bilmesi gerekiyor. Kendi b6limim adina konusacak olursam:
bir matematik bolimi icin bu isi en alt seviyeden tutacak olursak dért islem yapiyor
olabilmesi, tanimliyor olabilmesi gerekir. Ust diizey olarak disiinecek olursak da iste
denklemlerdir, tUrevlerdir bu tir seyleri ifade ediyor ve kullaniyor olmasi gibi 6n kosul
bilgilerinin olmasi bilimsel okuryazarligin olmazsa olmazidir.”

Ogretmen egitimcilerindeki bilimsel okuryazarlik gérislerini biraz daha agiga ¢ikarmak ve bilimsel
okuryazarlik terimine demografik 6zelliklerden yasin etkisini 6§renmek igin “Sizce bilimsel okuryazarlikta
yas siniri var midir?” sorusuna cevap aranmistir. Soruya verilen cevaplar sonucunda Tablo 3
olusturulmustur.

Tablo 3.
Bilimsel okuryazarhk yas siniri ile ilgili gérisler

Kategori Frekans

e  Okuryazarhk sart degil (okuma ve yazma) 1
e ilkokula baslamis olmak 2
e  Yas sinir yok okuryazar olmak énemli 3
e  Yas siniri yok alt yapi 6nemli 7

Bilimsel okuryazarlk icin okuryazarhk sart degildir kategorisini savunanlar:

Zeki: “Okuma yazma bilmeden de bilimsel okuryazar olunabilir. Eger bilimle ilgili bilgisi
varsa ve hayattaki olaylari sistematiklestirebiliyorsa yas sinir gerekmez.”
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ilkokula baslamis olmak kategorisini savunanlar:

Pelin: “3Gyle desem olur herhalde okuma ve yazmaya baslayip okudugunu anlayip yazdig
zamandir. Bunun igin tabi ki 7 yas ve ustuddr.”

Zeki: “Ilkokula baslamis olup okuma yazmayi ¢cézmek sarti saglanmalidir.”

Yas siniri yok, okuryazarlk énemlidir kategorisini 6ne stirenler:

izzet: “Bilimsel okuryazarlig cocugun okuma yazmayi 6grenmesi ile baslatabiliriz. Onu da
bireysel okuryazarliga cevireceksek bunu bireyin okuyup yazmaya baslamasiyla beraber
baslayacagini distinliyorum.”

Kazim: “Kisinin bilgi dagarcigi yeterli ise yas siniri yoktur ama dagarcigi yetersizse bence o
zaman bilgi dagarcigi olugmasi igin kisinin okuma yazma bilmesi gerekir.”

Yas sinir1 yok, altyapi énemlidir kategorisini 6ne siirenler:

Arif: “Bilimsel okuryazarlik icin yas siniri ve okuma yazmadan 6nce o becerileri bilimsel
problem durumunu tanilayabilme, problem durumu hakkinda veri toplama, bu verileri
analiz edebilme ve yorumda bulunabilme gibi becerileri olan insanlar bilimsel okuryazar
olabilir.”

Leyla: “Bilimsel okuryazarlikta yas siniri yoktur. Meraki olan bir gocukta bilimsel okuryazar
olabilir, fakat meraki olmayan bir yetiskin de bilimsel okuryazar olmayabilir. Dolayisiyla bu
merakin yaninda kendini yetistirme, gerekli egitimleri alma gibi sireclerde gereklidir.”

Nazh: “lyi yetistirildikten sonra kiiglik cocuk bile bilimsel okuryazar olabilir. Yeter ki
yaptigini anlasin neden gergeklesiyor onu bilsin ve ona benzer olaylarda ayni ¢ikarimlara
varabilsin.”

Ogretmen egitimcilerine gére kimlerin bilimsel okuryazar olabilecegi hakkindaki disiincelerini

ogrenmek ve gorme yetersizligi olan bireylerin bilimsel okuryazarlig ile ilgili distincelerine zemin

olusturmasi agisindan

dogrultusunda Tablo 4 olusturulmustur.

Tablo 4.
Kimler bilimsel okuryazar olabilir? sorusuna ait 6gretmen egitimcilerinin gorisleri

Kategori Frekans
e Ev hanimlari ve engelliler bilimsel okuryazar olamazlar 1
o Meslekler arasi seviye farklilagsmasi vardir 6
e Engel cesidine gore bilimsel okuryazarhk farkhlasabilir 6
e  On kosul 6grenmesi olan bireyler 8

Ev hanimlari ve engelliler bilimsel okuryazar olamazlar:

Sevgi: “Ev hanimlari ve engelliler sinifinda zihinsel geriligi olanlar, gorme engeli olanlar ve
bedensel engeli cok ileri olanlarin bilimsel okuryazar olamayacaklarini distiniyorum.”

Engel cesidine gore bilimsel okuryazarlik farklilasabilir:

Arif: “Engellilerde zeka geriligi olmadigi sirece bilimsel okuryazar olabileceklerini
disiniiyorum. Isitme engelli grup tabi ki bilimsel okuryazar olabilir. Fiziksel bir engel
bilimsel okuryazarlik igin bir engel teskil etmez. Bazi zihinsel engele sahip olan gruplari
cikarabiliriz fakat onlarda bilimsel okuryazar olabilir.”

Kazim: “Engellilerin de bilimsel okuryazar olmasi gayet dogal. Kendini gelistirerek bilimsel
okuryazar olabilir. Yeter ki hayatta neler ne sekilde gerceklesiyor engeline uygun olarak

“ Kimler bilimsel okuryazar olabilir?” sorusu sorulmus ve verilen cevaplar
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onemsesin. Ne gerceklesince ne gibi degisiklikler olusuyor bunlara da anlam kazandirirsa
bilimsel okuryazar olabilir.”

Mesleklerin almis oldugu egitimi ve bilimi kullanmalarina gére meslekler arasi seviye farklilagsmasi
vardir:

Arif: “ Meslek olarak bu becerileri aktif olarak kullanan meslek gruplarinda bilimsel
okuryazarlik becerileri farkli gerceklesecektir. Mesela bir akademisyenin bilimsel
okuryazarlik becerileri ile bir iscinin bilimsel okuryazarlik becerileri veya bir sosyal
hizmetlerde galisan iscinin ya da bir esnafin bilimsel okuryazarlik becerileri farkli olacaktir.

”

Nazh: “Universite okuyan bireyler bilimsel okuryazarlikta ileri noktadirlar giinkii hayati
daha iyi anlamak ve 6grendiklerini anlamh kullanmalari igin egitim aliyorlar. Buna bagli
olarak her meslek grubu kendine gore bilimsel okuryazardir.”

On kosul 8grenmelerin gergeklestigi her birey bilimsel okuryazar olabilir:

Cenk: “Her birey yani bir ev hanimi dahil kendi yapmis oldugu iste belirli bir birikime
ulastigindan dolayi, kendi ¢apinda kiigclik de olsa bir seyler yapabildiginden dolayi, bilimsel
okuryazar olarak degerlendirilebilir.”

Kazim: “Herkes olabilir. Okuma yazma bilirse ya da kendini gelistirirse bilimsel okuryazar
olabilir herkes.”

Pelin: “Okuryazar olan herkes olabilir. Tabi ki bilimsel altyapisi olmak sartiile. ”

Gorme yetersizligi olan bir birey ile engeli olmayan bireyin bilimsel okuryazar olabilirligi hakkinda
o6gretmen egitimcilerinin gorisleri Tablo 5’te verilmistir.

Tablo 5.
Bilimsel okuryazarhgin gérme yetersizligi olan 6grenciyle engeli olmayan 6grencilerin kiyaslanmasi

Kategori Frekans
e  Engeli olmayan bireyler kendileri bilimsel okuryazar olabilirler 1
e  Gerekli sartlar saglanirsa farkhliklar ortadan kalkar 4
e Siiregicinde gorme engelliler dezavantajlidir 6
e Gorme yetersizligi olan bireylerin bilimsel okuryazar olabilmesinde 7

eksik durumlarin varligi

Engeli olmayan bireyler kendileri bilimsel okuryazar olabilirler:

Zeki: “Engeli olmayan bireylere okuma yazmayi Ogrettikten sonra kendileri bilimsel
okuryazar olabilirler. Fakat gorme engellilere okuma yazma Ogretilse bile kendilerinin
bilimsel okuryazar olmasi zordur.”

Gerekli sartlar saglanirsa farkliliklar ortadan kalkar:

Meltem: “Bilimsel okuryazarlkta istegin ¢ok 6nemli oldugunu diisiinlyorum, yani ikisi de
istekli olduktan sonra géren bireylerin daha avantajli olacaktir muhtemelen ama gérme
engelli 6grencilerinde bu acgigl kapatmamasi icin herhangi bir engelin oldugunu
dislinmiyorum.”

Kazim: “Gérme engellilerde saglam bir alt yapi olusturan aileleri, 6gretmenleri olmadi ise
ogrenmek istemeyen 6grencilerden farki yoktur. Birisinin gézii goérliyor ama anlamak
istemiyor, birisi ise kor ve 6grenmeye calisiyor. Emin olun gizel bir egitim verilirse kor
ogrenciler daha bilimsel okuryazar olabilirler.”
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Sireg icinde gorme yetersizligi olan bireyler dezavantajlidir:

Arif: “Gorme engelliler bilimsel okuryazar olamaz demek mimkin degil olabilirler tabi ki.
Sunu soyleyebilirim gérme engelli birey siirece dezavantajli olarak baslamaktadir ve sireci
dezavantajli bitirmektedirler.”

Sevgi: “Her ne yaparsak yapalim ikisinin esit seviyede 6grenmesi gic olur. O ylizden gérme
engelli birey 1 6grenirken normal birey belki 2 belki 3 kati 6grenecek bu ylizden gérme
engellilerin bilimsel okuryazar olmasi normal gorenlere kiyasla zordur.”

Gorme yetersizligi olan bireylerin bilimsel okuryazar olabilmesinde eksik durumlarin varlig:

Leyla: “Gorme engelli kisiler normal kisilerden bedensel olarak eksiktirler. Normal bir
bireyin bilimsel okuryazar olabilme olasiligi yuksekken onlarinki normal kisilere oranla
daha dusuk oldugu kaginilamaz.”

Cenk: “Gérme engelli bir arastirmaciyla normal bir arastirmacinin yapacagi aktiviteler farkh
olacaktir. Belki gayret agisindan ayni olabilir fakat bilim agisindan bilgiye ulasabilme
acisindan goérme engelli birey illaki zorlugu olacaktir. Bu zorluk engelli arkadasi
engelleyecektir. Bu agidan engelli olmayan bireylerin bilimsel okuryazar olmasi daha kolay
gibi gozliktyor.”

Nazh: “Gérme engelli bir 6grenci hayati anlamasi igin dncelikle dokunmasi gerekir. Fakat
goren 6grenci dokunmasina gerek kalmadan daha kolay cisimleri taniyabilir. G6rme engelli
birisi konuyu anlamasi igin birka¢ kez dinlemesi gerekir ve onu kavratacak bir seylere
dokunmasi gerekirken goren kisi bir kere dinlerken ayni anda konuyla ilgili video izlemesi,
egitim materyaline bakmasi onun konuyu kavramasina vesile olur. Bu anlattiklarima 6nem
verirsek sikintisiz bir kisi daha kolay bilimsel okuryazar olabilirken gérmeyen birinin
bilimsel okuryazar olmasi sektelere ugrar.”

Gorme engellilerin bilimsel okuryazar olmasi igin gerekli sartlarin ne oldugu ve bu sartlar saglanirsa
gorme engeli olmayan bireyler gibi bilimsel okuryazar olabilirlikleri hakkindaki 6gretmen egitimcilerinin
gorusleri Tablo 6’da sunulmustur.

Tablo 6.
Gorme vyetersizligi olan 6grencilerin bilimsel okuryazar olabilmesi icin gerekli sartlar ve bilimsel
okuryazar olabilirlikleri

Kategori Frekans

e  Farkli 6gretim yontem ve teknikler 1
e  Bilingli aile ve donanimli 6gretmen 2
e Bilgisayar teknolojileri 3
e  GOrme seviyesine uygun materyaller 4
e Altyapi 6
e (Cesaret ve glidiileme 6
e Dokunsal ve sesli 6gretim materyalleri 8
e  GoOrme yetersizligi olan bireyler bilimsel okuryazar olabilir, fakat 3

normal bireyler kadar degil
o  Gerekli sartlar saglanirsa gérme yetersizligi olan bireyler bilimsel

okuryazar olabilir” 7

Farkli 6gretim yontem ve tekniklerle ilgili gorusler:

Meltem: “Onlara olaylari hissettirebilecek drama gibi farkli 6gretim yontem ve tekniklere aktif
olarak yer verilmesi gorme engellilerin aktif olarak 6grenmesini saglayacaktir.”

Bilingli aile ve donanimh 6gretmen ile ilgili gorisler:
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Kazim: “Gizel, ilgili ve bilgili bir ailesi olmasi gerekir 6ncelikle. Akademik olarak bilingli, yontem
olarak dolgun bir 6gretmeninin olmasi gerekir.”

Gerekli bilgisayar teknolojilerinin saglanmasi gérme yetersizligi olan bireylerin bilimsel okuryazar
olmasi igin gerekli sarttir gorisiind savunan:

izzet: “Teknolojinin nimetlerinden vyararlanmak gerektigini diistiniiyorum. Mesela
distnebilir misiniz her kitabin elektronik ya da s6zli olarak sunan bir program var bu
gorme engellilerin diger baskin duyusu olan isitme ile pek cok seyi 6greneceginin bir
gostergesidir.”

Meltem: “Teknolojik Grinlerin kullanilmasi gérme engelli bireyin buna katilmasi onun
anlamasini arttiracaktir.”

Gorme seviyesine uygun materyaller ile ilgili gorusler:

Zeki: “Her ders icin materyaller gelistiriimeli ve tanimlamalarin yapilmasi icinde 6grencinin
gbrme seviyesine uygun olmali.”

izzet: “Go6z disinda hangi baskin duyu organi var ise o organlara hitap edecek materyallerin

gelistirilmesi gerekir.”

Nazh: “Her 6grencinin yapisina uygun materyaller belirlenmeli ki 6§renmeleri kolaylassin.”
Altyapinin saglanmasi ile ilgili gorusler:

Kazim: “Bilimsel okuryazarhg arttiracak zengin ve igerikli bir bilgi birikimi olugturulmahdir.”

Cenk: “Gorme engellilerin kendilerine goére siniflari olmasi gerekecek, engellerinin
kisithihklarini ortadan kaldiracak sartlar olmasi gerekir.”

Leyla: “Bilgisayar teknolojilerinin kullanimlarinin gérme engelliler icin yayginlastiriimasi,
6grenme altyapilarinin basite indirgenmesi, gerekli samimi ortamin saglanmasi ve gerekli
cesaretlendirmeler saglanirsa kesinlikle ve kesinlikle bilimsel okuryazar olurlar hatta
normal bir bireydeki bilimsel okuryazarliga erismeleri kaginilmaz olur.”

Cesaret ve glidiileme ile ilgili gorugler:
Leyla: “Her seyden 6nemlisi onlara yapabileceklerinin hissinin verilmesidir. Clnku bizim

toplumumuzda herkesin yapamayacagi belirli kitlelere uygun bir seymis gibi algi olusuyor.”

Nazli: “Onlarinda bilimsel okuryazar olabileceklerini ve gorme engelli olmanin o kadar kot
bir sey olmadigini asilamak ya da 6zgliveni saglamak gerekir.”

Gorme yetersizligi olan bireylerde bilimsel okuryazarlik sartinin saglanmasi icin gérme yetersizligi
olan bireylere dokunsal ve sesli 6gretim materyallerinin sunulmasi gerektigi ile ilgili gorisler:

Pelin: “Gérme engellilerin anlamalarini kolaylastiracak ara¢ ve geregler gelistirilerek,
gerekli bilgiye ulasabilecekleri maddi durumlar iyilestirilmesi gerekir. Kisacasi gozleri
olmayana goz olabilecek seyler saglanmali.”

Kazim: “Olaylari gérmeyenlere gorliyormus gibi anlatan yardimcilarin olmasi bilimsel
okuryazar olmalarini saglayabilir.”

Ogretmen egitimcilerinin belirtmis oldugu sartlarin saglanmasi durumunda gérme yetersizligi olan
bireylerin bilimsel okuryazar olmalari konusunda iki farkli kategori olusmustur. Ogretmen egitimcilerinin
biylk bir cogunlugu gerekli sartlar saglanirsa engeli olmayan bireyler kadar bilimsel okuryazar olabilirler
gorisiinl savunmaktadirlar:

Leyla: “Belirttigim sartlarin saglanmasi durumunda goérme engelliler bilimsel okuryazar
olurlar hatta normal bir bireydeki bilimsel okuryazarliga erismeleri kaginilmaz olur.”
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Kazim: “imkanlar saglanirsa suna eminim hayati anlamak istemeyen ve derslere
¢alismayan Ogrencilerden daha fazla bilimsel okuryazar olacaklardir. Hatta gayret
ederlerse eminim ki bilimsel okuryazarligi ileri safhalara ilerletebilirler.”

GoOrme yetersizligi olan bireyler bilimsel okuryazar olabilir, fakat normal bireyler kadar degil goriistinu
savunanlar:

Cenk: “Gorme engelli dedigimiz kisiler arasinda da bilimsel okuryazarliga ulasabilecek
potansiyele sahip bireyler vardir. Onii acgildigi takdirde &nii acilabilir fakat bunun citasi
diistk olabilir, normal kisiler kadar bilimsel okuryazar olamazlar.”

izzet: “Gérme engellilerin egitimlerine &nem verirsek ve gerekli sartlar saglarsak géren
insanlar kadar olmasa da bilimsel okuryazarliga ulasabileceklerini distiniiyorum.”

Sonug ve Tartisma

Alanyazin taramasinda goérme yetersizligi olan bireylere yonelik bilimsel okuryazarlik ¢alismalarinin
olmadig gérilmektedir. Yapilan calismada gérme yetersizligi olan bireylerin bilimsel okuryazar olabilirligi
hakkinda 6gretmen egitimcilerinin gorisleri bulunmamaktadir. Ogretmen egitimcilerinin bilimsel
okuryazarlik hakkindaki gorusleri bilimsel okuryazar &gretmenlerin yetistirilmesi agisindan oldukga
onemlidir.

Arastirmaya dahil olan 6gretmen egitimcilerinin hepsi bilimsel okuryazarlik hakkinda bilgi sahibidir.
Fakat bilgi duzeyleri farklihk géstermektedir. “Bilimsel okuryazarlik nedir?” diye soruldugunda 6gretmen
egitimcilerinden alinan cevaplar Yasar (2009)'in bilimsel okuryazarlk icin yapmis oldugu “Dogal ve
toplumsal ¢evrede olup bitenlere karsi daha duyarli tutum ve davranislar sergilemek; glinlik yasamda
karsilastiklari sorunlara yonelik somut ve akilci ¢6ziim yollari 6nermek; bilgiye daha hizli ulasabilmek,
yeni bilgiler Gretebilmek, ¢cagdas teknolojileri etkili ve verimli kullanabilmek, yeni sistem ve teknolojiler
gelistirebilmektir.” (s.155) tanimini tamamlar niteliktedir. Yapilan calismada 6gretmen egitimcisi olan
Sevgi, okuryazarlikla bilimsel okuryazarligin ayni sey oldugunu ifade etmektedir. Halbuki okuryazarligin
bilimsel okuryazarligin olmazsa olmazlarindan olmadig (Bybee, 1997) ve bilimsel okuryazarligi
destekledigi bilinmektedir (Oztiirk ve Giinel, 2015).

Bir bireyin bilimsel okuryazarlik diizeyine gelebilmesi icin gerekli becerilere sahip olmasi gerekir.
Calismada bilimsel okuryazarlk icin altyapi ve 6n kosul bilgiler, bilimsel bilgi sistematigi, okudugunu
anlama ve hayatla anlamlandirmak gibi becerilerin elde edilmesi gerektigi sonucu ¢ikmistir. Bu durum,
Stiren (2008)’in galismasinin sonucu olan bireyin bilimsel okuryazar olabilmesi igin bilgi ve bilim iliskisini
bilmesi, bilimi yorumlayabilmesi, bilgileri glinlik hayatinda kullanabilmesi, bilimsel siire¢ becerilerine ve
bilimsel diisinme becerisine sahip olmasi gerektigini destekler niteliktedir.

Calismada bilimsel okuryazarlikta yas sinirinin olmadigi, bilimsel okuryazarlik i¢in alt yapinin olmasi
gerektigi ve bu alt yapinin kiglk yaslarda baslamasi gerektigi diisiincesi 6n plana ¢ikmaktadir. Holt
(1991), 2-6 yas araligindaki cocuklar bir bilim adami kadar merakli olan ¢ocuklardir. Yani bilimsel
okuryazarligin gerekliligi olan arastirma, 6grenme ve yeni seyler yaratma sartlarini yerine getirmeye
isteklidirler. Bilimsel okuryazarlik kigik yaslarda baslayip birikimli olarak artmaktadir. Diger bir deyisle,
erken yasta bireylere asilanmis bilimsel okuryazarlk, bireylerin ufkuna genislettiginden gelecekteki
yasamlari igin firsat saglayacaktir (Kaya, Bahceci ve Altuk, 2012). Bilimsel okuryazarlik yas siniri ile ilgili
olarak ¢alismamizda sunulan goérusler alanyazini destekler niteliktedir.

Ogretmen egitimcilerinin 7’si 6n kosul 6grenmesi olan bireyler engel ve meslek tiirleri &nemli
olmaksizin her bireyin bilimsel okuryazar olabilecegi diisiincesindedirler. Fakat bilimsel okuryazarlik igin
o6n kosul 6grenmeler ne kadar saglanirsa saglansin meslekler ve engel tiirlerine gore bilimsel okuryazarlk
seviyelerinin farklilik gdsterebilecegi diisiincesi savunulmustur. Her birey bilimsel okuryazar olabilir fakat
ayni seviyede bilimsel okuryazar olamayabilir. Buna bagli olarak gorme yetersizligi olan bireyin bilimsel
okuryazarligi ile yetersizligi olmayan bireyin bilimsel okuryazarhig farkh olabilir. Boyle bir durumda
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bireylerin bilimsel okuryazar olmalari igin ayni dizeyde bilgi ve becerilere sahip olmasi
gerekmemektedir, 6grendikleri bilgileri gunlik yasaminda kullanabilmesi ve bilimsel konusmalara
katilabilecek diizeyde bilimle ilgili bilgiye sahip olmasi gerekmektedir (Shwartz, Ben-Zvi ve Hofstein,
2006).

Bireylere imkanlarin sunulmasiyla her bireyin bilimsel okuryazar olabilecegi gorlisii savunulmaktadir.
Screen (1988) bilimsel etkinlikler icin bireylere bilimsel sireg becerilerini gelistirici olanaklar sunulmasi
durumunda, bireylerin bilimsel sireg¢ becerilerini Ust dizeye ¢ikarabileceklerini belirtmektedir. Gorme
yetersizligi olan bireylere bilimsel siireclerle ilgili bilgi verilmesi durumunda goérme yetersizligi olan bir
bireyin bilimsel okuryazarlk seviyesinin arttirilabilecegi disliniimektedir. Ayrica gérme yetersizligine
sahip olan bireylerin bilimsel okuryazar olabilirligini saglamak ya da arttirmak igin altyapilarinin
saglanacagl dokunsal ve sesli materyallerin gelistirilmesi, bilgisayar teknolojilerinin olusturulmasi ve
farkh 6gretim yontem-tekniklerin uygulanmasi gerektigi calisma sonuglarina bagh olarak ¢ikmaktadir.
Bunlara ek olarak galismada 6gretmen egitimcilerinin belirttigi gibi gorme yetersizligi olan bireylerin
ozglivenlerinin saglanmasi icin onlara cesaret verici ve gudileyici durumlar olusturulmalidir. Ayrica
ailelerin bilinglendirilmesi ve donanimli 6gretmenlerin gorme engellilere egitim verilmesi gerektigi
gorusl ortaya cikmistir.

Alanyazinda (MEB, 2006; Screen, 1988; Turgut, 2007) her bireyin bilimsel okuryazar olabilecegi
belirtmektedir. Ogretmen egitimcilerinin belirtmis oldugu gérme vyetersizligi olan bireylerin bilimsel
okuryazar olabilmeleri icin gerekli olan sartlarin saglanmasi durumunda gérme engelli 6grencilerin
gorme engeli olmayan bireyler kadar bilimsel okuryazar olabilecekleri, hatta gerekli ¢cabayi gosterdikleri
slirece ayni seviyeye ulasabilecekleri gorislerinde yogunlasiimistir.

Bilimsel okuryazar bireyler yetistirebilmek icin éncelikle bilimsel okuryazarligin ve bilimsel okuryazar
olabilmenin gerekliliklerinin neler oldugunu bilen 6gretmenlere (Abd-El-Khalick ve Lederman, 2000;
Godek vd. 2015) ve 68retmen egitimcilerine ihtiyag¢ vardir. Clnk{ bir 6grenciyi 6gretmen, 6gretmenleri
ise 6gretmen egitimcileri yetistirmektedir. Yani bir 6grencinin bilimsel okuryazar olabilmesi igcin 6ncelikle
o6gretmen egitimcilerinin bilimsel okuryazarligin ne oldugunu bilerek bilimsel okuryazar olmalari ve buna
baglh olarak bilimsel okuryazar 6gretmenler yetistirmeleri gerekmektedir. Bilimsel okuryazarligin farkinda
olan Ogretmenler gbéren ya da gbérmeyen O6grenci ayrimi yapmaksizin bilimsel okuryazar bireyler
yetistirebilecekleri beklenir. Bu acidan degerlendirildiginde gérme yetersizligi olan bireyler icin de gerekli
bilimsel alt yapi saglandiginda bu bireylerin de edinmis olduklari bilimsel alt yapiyi dogal ve toplumsal
cevrelerinde kullanarak bilimsel okuryazar bireyler olmalarinin éniinde bir engel olmayacaktir.

Bilimsel okuryazar bireylerin artmasi ve gérme yetersizli§i olan bireylerin bilimsel okuryazarlik
farkindahklarini saglamak igin bilingli 6gretmenlere ihtiyag¢ vardir. Bir 6gretmenin bu konuda bilingliligi
ise 0gretmen egitimcileri ile Universite yillarinda saglanmalidir. Bunun icin 6gretmen egitimcilerine
akademik hayatlari sirecinde bilimsel okuryazarlik seminerleri verilmeli ya da lisanslstli derslerde
bilimsel okuryazarlik dersleri almalari saglanmalidir. Bilimsel okuryazarlik konusunda donanimli
6gretmen egitimcileri donanimli 6gretmenlerin yetismesini, donanimli 6gretmenler ise bilimsel
okuryazarlik konusunda donanimli 6grencilerin yetismesini saglayacaktir.

Gorme yetersizligi olan bireylerin bilimsel okuryazar olabilmeleri igin:
o Ogretimi etkili kilacak dokunsal ve sesli materyaller,

e Konulari, kavramlari ve olgularin anlasiilmasini  kolaylastiracak bilgisayar
teknolojileri,

* Gorme yetersizlik seviyelerinin farkhliklarina uygun 6gretim materyalleri,
¢ Bilimsel okuryazarlik konusunda bilingli aile ve donanimh 6gretmenler,

e Kendilerinin bilimsel okuryazar olabileceklerine inanmalari icin gidileme ve
cesaret,
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o Ogrenmelerini kolaylastirici farkli 8gretim yéntem ve teknikler

sunulmasi yararli olacaktir. Bu sayede gorme vyetersizligi olan bireylerin bilimsel okuryazarliklari igin
altyapi olusturulabilir ve bilimsel okuryazarliklar gelistirebilirler.

Bu calismanin kiigiik bir 6gretmen egitimcisinden olusan bir grubun goruslerini yansitiyor olmasi bir
sinirhlik olarak degerlendirilebilir. Ayrica gorisleri incelenen 6gretmen egitimcilerinin sadece birinin
gorme engelli bir 6grenci ile calisma deneyiminin olmasi durumu da bir sinirlilik olarak degerlendirilebilir.
Clnkt katilimcilarin gorisleri deneyime dayali olmaktan ziyade kuramsal bilgiye dayali gérisleridir. Bu
ylzden gorme engelli 6grencilerle galismis 6gretmen egitimcileri ile bu galismanin tekrarlanmasi bu
sinirliigi ortadan kaldiracaktir.
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Ek 1

Arastirma Sorusu: Gorme engelli 6grencilerin bilimsel okuryazarlklari hakkinda akademisyen gorisleri
nelerdir?

Universite:

GoOrlusme tarihi Baslangig ve Bitis zamani:
Gorusmeci:

Gorusilen kisinin akademik bolima:

Merhaba ben Levent Artvin Coruh Universitesinde Arastirma Gorevlisiyim. Gérme engelli 8grencilerin
bilimsel okuryazarlklari hakkinda akademisyen gérusleri Gizerine bir arastirma yapiyorum. Sizinle bilimsel
okuryazarlik, gérme engellilerin fen okur-yazarligi hakkinda konusmak istiyorum. Bu goériismede
amacim, hem akademisyenlerin bilimsel okuryazarlik hakkinda ki gorisleri, hem de akademisyenlerin
gorme engelli bireylerin bilimsel okuryazar olabilirligi hakkindaki dislincelerini gesitli boyutlarda agiga
cikarmaktir. Siz degerli akademisyenlerle gériisme yapmamin asil sebebi: Bilimsel okuryazar 6grenciyi
yetistiren 6gretmen adaylarini akademisyenlerin yetistirmesi dolayisiyla bilimsel okuryazarlik ile ilgili
calismalar yapilacaksa oncelikle akademisyen goruslerinin alinmasidir. Bilimsel konuda yeterlilikleri
arttinlmak istenen gérme engelli 6grencilerin bilimsel okuryazar olup olamamalariyla ilgili akademisyen
gorusleri, gérme engelliyi yetistiren bir 6gretmeni de yetistiren kisinin akademisyen oldugunu bildigim
icin, son derece 6nemlidir. Bu konuda sizin dlstincelerinizi 6grenmek istiyorum.

e Bana gorusme siiresince sodyleyeceklerinizin timi gizlidir. Arastirma sonuglari raporlastirilirken
kesinlikle gériismeci bireylerin isimleri verilmeyecektir.

e  GoOrusmeyi daha iyi analiz edebilmek icin izin verirseniz kaydetmek istiyorum.
e  Goriisme yaklasik 30- 45 dk arasi siirecegini diisiiniiyorum. izin verirseniz baslayabiliriz.
GORUSME SORULARI
Okuryazarlik deyince akliniza ne geliyor?
Sizce bilimsel okuryazarlik nedir?
Bilimsel okuryazar olabilmek igin gerekli sartlar var midir? Varsa bu sartlar nelerdir?

Sizce bilimsel okuryazarlkta yas siniri var midir?

i A W N R

Kimler bilimsel okuryazar olabilir?
e Universite agisindan?
o ilkokul, ortaokul, lise agisindan?
e  Meslek gruplari agisinda?
e  Ev hanimi bilimsel okuryazar olabilir mi?
e Engelliler bilimsel okuryazar olabilir mi?
Engelli 6grencilere egitim verdiniz mi?
Gorme engeli hakkinda ne biliyorsunuz?

Gorme engelli bir 6grenciyle normal bir 0Ogrenciyi bilimsel okuryazar olabilme agisindan
kiyaslayabilir misiniz?

9. Gorme engelli 6grencilerin normal 6grenciler gibi bilimsel okuryazar olabilmesi icin neler yapilmasi
gerekir?

e Gorme engelli 6grencilerin bilimsel okuryazar olabilmesi icin gerekli sartlar saglanirsa
bilimsel okuryazar olabilirler mi?
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In this study, we aimed to improve the levels of teacher candidates’ sense of teaching
efficacy and their attitudes toward teaching. We used non-equivalent control group
design with 17 teacher candidates in control group and 23 teacher candidates in
experimental group. Different from the control group, we adopted the theory-practice
connection as a principle in the experimental group; and we integrated the two
methods courses and field experiences. The results of the analysis of covariance
revealed that theory-practice connection had a statistically significant effect on the
attitude toward teaching but not on the sense of teaching efficacy. Among the
strengths of the treatment are structured observations; and being low-cost.
Consequently, we recommend that teacher educators should compensate for the
limitations of the present study and carry out similar studies.
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Bu calismada, Ogretmen adaylarinin 6gretmenlik yeterlik algilari ve 6gretmenlige
yonelik tutumlarinin gelistirilmesi amaglanmistir. Galismada 17 6gretmen adayinin
kontrol grubuna, 23 6gretmen adayinin deney grubuna katilimiyla denk olmayan
kontrol gruplu desen uygulanmistir. Deney grubunda, kontrol grubundan farkli olarak;
kuram-uygulama baglantisi ilke edinilmis, iki 6gretim yontemi dersi ile okul deneyimi
calismalari birlestirilmistir. Kovaryans analizi sonuglari, kuram-uygulama baglantisinin
o6gretmenlige yonelik tutum tzerinde anlaml bir etki olusturdugunu ancak 6gretmenlik
yeterlik algisi Gizerinde anlamli bir etki olusturmadigini ortaya koymustur. Denel islemin
glcll yanlari arasinda yapilandiriimis gézlemler ve disik maliyetli olmasi sayilabilir.
Sonug olarak, 6gretmen egitimcilerinin, bu ¢alismanin sinirliliklarini gidererek benzer
calismalar yapmalari 6nerilebilir.
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