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Absract:

This research is to examine the effect of science teaching, supported by technologically
based applications, on the perception of science and scientists of preservice primary
school teachers. The research was carried out with 28 students enrolled in the "Science
and Technology Laboratory 1" course in Mersin University Faculty of Education
Classroom Teaching Department undergraduate program in the fall semester of the
2019-2020 academic year. In the application process, the subjects related to science,
the nature of science and scientists were processed using materials prepared with Web
2.0 tools. In the research, “Draw a Scientist Test" (DAST), developed by Chambers
(1953) data collection tool, and the interview form of eight open-ended questions
developed by the researchers were used. The analysis of the drawings was also carried
out using guantitative research technique within the scoring according to coding Ruiz-
Mallen Escales Checklist "RME-C “index developed by Ruiz-Mallen and Escales
(2012). Content analysis and description analysis method were used in the analysis of
interview questions. In the analysis of RME-C coding for the similarities of the
preliminary and final test drawings in practice, chi-square test was applied. In practice,
differences were observed in the perceptions of science and scientists in the drawings of
prospective classroom teachers. As a result, it has been observed that classroom teacher
candidates express contemporary views regarding the scientist's personal
characteristics and the problems experienced in science and scientific processes. In
addition, while classroom teacher candidates expressed the traditional scientist view
towards the research discipline only in the scientist perception, they expressed the
contemporary scientist view in all other codings.
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INTRODUCTION

Today, technology integration in education has become an indispensable element that
profoundly influences pedagogical paradigms and transforms traditional classroom dynamics.
Throughout history, the relationship between technology and science has pushed societies
forward, manifesting itself in numerous inventions that have revolutionised human existence.
As science has progressed, technological studies have led to the emergence of different methods
and techniques as an enlightening guide in the field of education (Engin & Kirpik, 2009). The
methods keep up with the present day and they also blend education and technology together.
In this way, children become familiar with concepts related to science and technology earlier
and they also begin to learn scientific concepts earlier- which is a positive outcome (MoNE,
2013). Improving the general understanding of science is possible through contributing to the
understanding required for participation in discussions about scientific subjects and to the
decision-making process. Therefore, understanding the subjects of science requires
understanding not only knowledge about the content of science but also knowledge about the
nature of science and of scientific knowledge (Lederman, 2006). The way science makes
explanations on the basis of applications and observations as a result of valid and reliable
processes increases the value of science; and labelling an idea, a claim and a study as
“scientific” affects the value of science directly ((Uslu, 2011). Science, scientific processes and
scientific products create a realm of existence preceding everyone in daily life in today’s world.
This reality has also a counterpart in the concept of modern education. Individuals are expected
to be able to evaluate the value, power, validity and limits of scientific knowledge due to the
fact that individuals’ education is no longer considered only as learning scientific facts, laws
and theories (Akgay, et al., 2010).

Accurate portrayal of scientists in the minds of individuals depends on a thorough
understanding of the nature of science (Kaya, Dogan & Ocal, 2008). The nature of science
encompasses the basic principles and methodologies that support scientific research and
emphasises the iterative and evidence-based process of knowledge generation (Lederman, et
al., 2002). It involves recognising the provisional nature of scientific theories, the importance
of empirical evidence, and the role of creativity and scepticism in scientific inquiry (Lederman
et al., 2002). Various factors contribute to the shaping of students' perceptions of scientists.
Kara and Kefeli (2020) conducted a study investigating students' perception of science,
specifically focusing on the mental image of the scientist in the context of science education.
The study reveals that students' perceptions closely reflect the perceptions of pre-service
teachers and have a traditional perception of scientists (Kara & Kefeli, 2020). The formation of
students' perceptions of science is a complex process influenced by various factors. Studies
underline the important roles played by the media, family, peers, textbooks and teachers in
shaping these perceptions (Kara & Kefeli, 2020; Mallinckrodt & Scott, 2005; Tiirkmen, 2008).
The portrayal of scientists in these influential settings and educational contexts can influence
students' conceptualisation of science and highlights the importance of developing a more
accurate and comprehensive understanding of the nature of science to improve perceptions of
scientists and scientific endeavours (Mallinckrodt & Scott, 2005). Understanding the nature of
science is therefore crucial to challenge stereotypes and promote more informed perceptions of
scientists in society. A basic understanding of the nature of science is necessary to effectively
equip teachers with the necessary competences to educate students in science. In order to
effectively instil these competences in students, teachers need to undergo a paradigm shift in
their understanding of science that will align it with the evolving nature of scientific practices.
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This realignment enables them to guide students in asking relevant questions and understanding
the verifiability of scientific results, i.e. understanding the fundamental aspects of a well-
rounded scientific education (Lederman et al., 2002).

The science course was included in the programme of third grades with a modification made to
the curriculum in 2013. Thus, it was stressed that teachers who were to teach children who
became familiar with the concepts of science at earlier ages should have the teacher competence
specified by MoNE (Kurnaz & Yaz, 2017). Of the competence available in the curriculum,
digital competence and competence in science and technology are considered as the competence
that students should have and that are very important. Teachers should correct their
misperceptions of science and should improve themselves so that they can teach students how
to ask questions correctly and the provability of the results of science. Competence in
technology aims to combine students’ knowledge with methodology and to meet human needs
and demands (MoNE, 2018). It is the teacher’s responsibility to teach students the knowledge
and the ability to use the methodology. Teachers should be trained with application skills so
that students can put their knowledge into practice and so that they can use the knowledge in
real life. To that end, the accuracy of teachers’ knowledge is important. inaccurate knowledge
or perceptions will influence the dimension of application in negative ways. Therefore, it is
important to correct the way pre-service primary school teachers perceive scientist and their
misconceptions-if there are any- while they are undergraduate students at university. It is
extremely important for us to consider scientists as female as well as male in teaching science
thinking of the presence of women and men who are concerned with science (Clark, 2015).
Digital competence involves using information and communication technologies safely and
critically for work, daily life and communication purposes. the competence is supported through
basic skills such as evaluation, storage, production, information delivery by using computers
and shopping and through communication on the internet with the participation of joint
networks (MoNE, 2018). It is possible for children to have this competence through teachers’
use of these networks and technologies. Several technology-based applications such as web 2.0
tools enable users to produce, evaluate and obtain the knowledge they need rather than just
access to it. these tools and applications enable to communicate with other users to configure
and to broaden the information and also contribute to exchange of information. Teachers who
are good at technology and who can blend education and technology together will keep students
desire to learn at the maximum and will give primary school students the opportunity to
concretise their learning even in abstract subjects especially at concrete operational stage, and
thus, they will help students to attain more achievement. Primary school teachers are the
teachers who will make students familiar with physical sciences for the first time during their
career. It is possible for those teachers to make their students like science and science courses
only if they themselves like science and if they receive appropriate education in the area.
Teachers’ ability to provide students with good quality teaching environments is undoubtedly
associated with the education they receive in faculties of education and with self-development.
Educational environments interwoven with technology should be offered to pre-service
teachers in educational faculties and the curricula they can use in their future classes should be
taught to them carefully. This study makes evaluations by using the method of quantitative
analysis so as to identify pre-service primary school teachers’ perceptions of science and
scientists, and the study was supported with qualitative analysis. Thus, a great deal of
knowledge concerning pre-service primary school teachers’ thoughts on the perceptions of
science and scientists was obtained, and in-depth analysis of the perceptions was made in this
study. In this context, the problem statement of the research was determined as "What is the
effect of technology-based applications on the perception of science and scientist of pre-service
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primary school teachers?". The sub-problems are as follows: "How is the pre-practice science
perception of prospective primary school teachers, how is the post-practice science perception
of pre-service primary school teachers, how is the pre-practice scientist perception of pre-
service primary school teachers, how is the post-practice scientist perception of pre-service
primary school teachers?"

METHOD

Research Design

This study was designed as a pretest-posttest quasi experimental study with no control group
(McMillan & Schumacher, 2006). The fact that the initial state for the situation considered had
not been known increased the usability of the design which made it possible to determine the
change between pre-test and post-test (Akgiin, Biiyiikoztiirk, Demirel, Karadeniz & Kilig
Cakmak, 2013).

Validity and Reliability

In the study, the Draw a Scientist Test (DSTST) developed by Chambers was used as a data
collection tool for drawing (Chambers, 1983). The participants' drawings were analysed
quantitatively with the RME-C coding chart developed by Ruiz-Mallen and Escales (2012) and
the results were supported by qualitative data. In order to increase the validity of the research,
the interview questions were piloted, attention was paid to make them as clear and
understandable as possible, and the problem situation was analysed. Opinions were obtained
from the participants for the questions developed and controlled within the scope of the
research. The interview questions were found meaningful by the participants. The themes of
the study were compared with the existing data to determine the consistency with the existing
literature. External consistency was verified by evaluating whether the identified themes formed
a meaningful whole. In addition, the categories and themes were checked by field experts. In
addition, in order to ensure the reliability of the research, the data set based on the categories
and themes identified during the research was analysed by field experts. The drawings made by
the students were coded and Miles and Huberman's (1994) reliability formula was used to
analyse the interview questions and drawings. One of the coders was a classroom teacher and
the other was a science expert faculty member in the department of classroom teaching. Inter-
coder reliability was calculated using the formula "(agreement / agreement + disagreement) x
100" and a coder reliability coefficient of 82.4% was obtained. According to Miles and
Huberman (1994), a coder reliability coefficient exceeding 70% indicates high reliability. As a
result, it was determined that the study had invariance and repeatability factors and confirmed
its validity and reliability.

The Study Group

The study group was formed through purposive selection in this study- which was supported
by qualitative data (Creswell, 2012). The study group was composed of 28 second year students
20 of whom were female and 8 of whom were male at Mersin University in 2018-2019
academic year. The distribution of the pre-service primary school students included in the study
group according to gender is shown in Table 1.

Table 1. The distribution of the pre-service primary school teachers according to gender

Gender f %
Female 20 714
Male 8 28.6
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Data Collection Tools

The data used in the study were collected with Draw a scientist test (DAST), RME-C coding
index, an interview form of open-ended questions on participants’ perceptions of science and
scientists and a face-to-face-interview form. The open-ended question on the interview form
were prepared so as to collect the data for the six-sub-problems of the study. The interview
form also included some closed-ended questions (gender, academic grade point average) to
collect information about the demographic characteristics of the participants. The data
collection tools were administered to the participants in the fall semester in 2018-2019
academic year during the classes.

Draw a Scientist Test (DAST) and RME-C

Draw a scientist test (DAST) developed by Chambers (1953) was used for the participants’
drawings. The analyses following the drawings were scored with coding index RME-C
developed by Ruiz-Mallen and Escales (2012). Accordingly, the scores in the RME-C index
received for the drawings before and after the application were compared and were analysed.
The existence of properties reflective of traditional image of a scientist was scored as 1 point
while the non-existence of such properties was cored as 0 point during the analyses.

The Interview Form of Open-ended Questions

Two lecturers of teaching physical science in the department of primary school teaching were
consulted for expert opinion for the six-question interview form. The questions were prepared
in relation to perceptions of science and scientists. Three weeks before the start of the
application, a pilot scheme was carried out in the faculty during free lesson hours with 5 students
who volunteered to participate by contacting the primary school teaching students in another
branch continuing to the 2nd grade. As a result of the pilot application, the interview form was
applied to all pre-service teachers participating in the study after receiving the opinion that the
questions were understandable.

Semi-structured Interview Form (Face-to-Face Interview Form)

The semi-structured interview form, which was used in collecting the qualitative data, was
prepared by the researcher based on the literature. Two lecturers of teaching physical sciences
in the department of primary school teaching were consulted for expert opinion for the 3-
question form. The questions prepared on the basis of relevant literature were given to six
female and male students who had different academic averages. The students’ views were
collected through voice recording.

The Implementation Process

The researcher and the thesis advisor were present in the classroom throughout the
implementation. The necessary permission for the implementation was received from the dean’s
office of Mersin University Faculty of Education. The research for the study was lasted for 3
weeks and 6 hours (2 hours a week). The participants were informed of the study in detail and
they were assured that participation was based on volunteering. A great number of and different
types of Web 2.0 tools were used in content prepared in relation to science and scientists. Using
the applications such as VVoki in lesson presentations was taught in classes. The participants had
the opportunity to various Web 2.0 tools and to join the activities individually and in groups.
Table 2 below shows the application groups’ application process according to weeks.
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Table 2. The pre-service primary school teachers’ 3-week presentation programme, weeks, web 2.0 tools used

Weeks
and
Lessons

Teaching the lessons

Web 2.0 tools used

Week 1

Week 2

« Data collection tools were given as the pre-test.

e The question “who comes first into your mind on hearing the word
scientist?” was asked and word cloud was created according to the most
commonly written scientists with the application Mentimeter

o It was explained that large font size in the word cloud represented the most
frequently mentioned scientists.

o Why they might have written those scientists, what does a scientist look
like and how they live were discussed.

e They were asked to watch a Powtoon presentation on the subject.

o A conversation was made on their perception of science and scientists after
the Powtoon presentation.

e They were asked to watch the materials prepared on Voki application in
which characters were created and were made to speak. The materials
contained examples for Turkish female scientists.

¢ The students were divided into groups and each group was given a booklet
prepared by the researchers. Reinforcement was made through the
questions available in the booklet. Applications such as Linkreader bar
code and Discoveryeducation.com were used in the booklet.

e The students were bought together again in the same groups and their
booklets were given.

e Each group watched videos on scientists by reading the bar codes in the
booklet

e Links for the jigsaws prepared with Jigsawplanet.com Web 2.0 tool were
sent to the groups and each link was given a number such as 1, 2, 3.

e Each group was assigned a task such as you do the first one and you do the
second one. They were made to do the jigsaw puzzles. At the end of the
jigsaw puzzles, they were asked who the scientist was.

e They were asked to watch the Voki character of a scientist which was
prepared through Voki- a Web 2.0 tool.

¢ Questions such as “Which scientist affected you and how did he/she affect
you? What affected you about the scientist?” were asked, an environment
of discussion was created in the classroom and students’ views were
obtained.

¢ The question “what do you think about calling a person who is concerned
with science as a scientist? Was asked and the students’ views were
obtained.

e Views on scientists’ areas of expertise, gender, Turkish and international
scientists and the equipment and clothes used by scientists were obtained.

e The game “Hangman” which was prepared in relation to scientists was
played on the site learningapps.org- a Web 2.0 tool.

e The game “Who wants to be a millionaire?” prepared in relation to
scientists was played on the site learningapps.org- a Web 2.0 tool.

e The activity of matching the names which was prepared in relation to
scientists was done on the site learningapps.org- a Web 2.0 tool.

¢ The lesson was reinforced through the questions in the booklet. Linkreader
barcode application and the site Discoveryeducation.com were used in the
booklet.

Linkreader bar

code apllications,

Mentimeter,
Powtoon, Voki,

Discoveryeducati

on.com

Linkreader bar

code application,

Voki,
LearningApps,

Jigsawplanet.com,
Discoveryeducati

on.com
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Week 3 e The question “what are the factors which influence the work of scientists?”  Voki, Powtoon,
was asked and the responses were received. LearningApps,

e The students were asked to watch the Powtoon presentation. They were discoveryeducatio
informed of science and the development of science in the Powtoon n.com, Triventy
material.

e The booklets were distributed to the groups and were completed in the
classroom. feedback was given to the questions taken from the site
puzzlemaker.discoveryeducation.com and to the questions prepared by the
researcher.

o How to use Voki- a web 2.0 tool- was taught.

e “Gallop” which was prepared by the researcher was played on the site
learningapps.org- a web 2.0 tool.

¢ The game of word matching prepared by the researcher was played on the
site learningapps.org

o The game “who wants to be a millionaire?” prepared by the researcher was
played on the site learningapps.org

e The link for Triventy programme- a web 2.0 tool- was sent to the group.
The participants connected to the link on which the questions prepared
beforehand by the researcher were available, and the students answered the
questions about scientists’ areas of expertise. Thus, the teaching of
different areas of expertise was evaluated

¢ \Voki animation assignment was given to the participants for preparing at
home and presenting in the classroom. the participants were asked to
express their thoughts on the lesson through a Voki character. In this way,
the voki application which was taught in the class was evaluated.

Data Analysis

Quantitative data analysis was carried out in this study and it was supported with qualitative
data analysis. The quantitative analysis was done within the drawing test analysis. The analysis
of the pre-service primary school teachers’ drawings in the draw a scientist test (DAST) was
done by means of the coding index (RME-C) developed by Ruiz-Mallen and Escales (2012).
RME-C was used in detailing the drawings since it makes the data more meaningful. The expert
opinions of 2 lecturers of physical sciences in the department of primary school teaching were
consulted in using the RME-C. considering the feedback coming from the experts, decision was
made to include in the index 14 independent variables descriptive of traditional image of a
scientist. In coding the variables, the existence of properties reflective of a traditional image of
a scientist was coded as 1 whereas the absence of those properties was coded as 0. The
participants were asked to draw a scientist both prior to and after the application. Their
perceptions of a scientist in the drawings was evaluated on the basis of RME-C coding index,
and thus, their scores were calculated. The drawings were analysed by comparing the
differences between the pre-test and post-test drawings. The descriptive statistics and chi-square
test were done on the basis of scores the participants had received from the RME-C by using
the SPSS 20 package programme. Descriptive analysis and content analysis were used in
analysing the data collected through the open-ended questions and through the interviews.
Direct quotations were made from the statements participants made in the interviews in the
content analysis. The participants were assured that their names would be kept confidential to
make them answer the questions intimately; and codes such as DO1, DS1, DS2, etc. were used
for this purpose. 1n coding the names in the application, “D” represented application while “O”
represented t pre-test and “S” represented post-test. And the participants were numbered by
giving them numbers such as 1, 4, 10 and so on. All the questions in the interview form and the
answers given to them were recorded as word documents on the computer.  Qualitative
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analyses were done through MAXQUDA Analytics Pro 2020 package programme, themes
were distinguished with categories and they were coded. The repeated iterative design was
monitored so as to read the data again and again carefully. Relevant literature was reviewed to
distinguish the categories and the themes and the method of continuous comparison was used.
Having distinguished the categories, themes and sub-codes, expert opinion was consulted and
the analysis was carried over. The frequency data were transferred by using the statistics for
codes and sub-codes created in the MAXQUDA package programme. The face-to-face
interview was used in the study to support the analysis of the drawings and of the interview of
open-ended questions and to strengthen the analyses with participants’ views. The subject
matter of the study was explained to the participants and the researcher introduced herself to
the participants prior to the face-to-face interviews with them. They were assured that the
conversations during the interviews and their names would be kept confidential, and their
permission was received for voice recording. The 3-question interview form was administered
to the 6 participants, and the interviews were terminated by thanking the participants for stating
their opinions.

FINDINGS, COMMENTS AND DISCUSSION

The data coming from the open-ended questions, the draw a scientist test and the face-to-face
interview form are presented in this section by taking the perceptions of science and scientists.

Data Concerning the Responses to the Interview (Open-ended) Questions

Sub-codes were created for the data concerning the perceptions of science collected through the
interview form of open-ended questions by setting out from the sub-problem “how do pre-
service primary school teachers perceive science prior to and after the application?” and the
analyses were done. Themes and codes were distinguished according to the analysis of the
participants’ responses. Table 3 below shows the data for the analysis.

Table 3. The frequency distributions of the pre-service primary school teachers’ descriptions of their perceptions
of science

Sub-themes (Codes) Categories Pre-test Post-test
f f
New inventions (logical 1 3
thinking)
Describing the Revealing the knowledge 2 1
universe Observation-based 8 4
studies
Systematic studies 4 4
The development of 2
Providing benefits to society
society Society which develops 3 -
in parallel to thinking
Social and cultural 1 -
development
Nature of scientific Technological 1 2
studies developments
Proving benefits to 2 5
humanity
Making people’s lives 4 5
easier
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It is evident from Table 3 that the participants’ descriptions and perceptions of science are found
as new inventions (n=3), revealing the knowledge (n=1), observation-based studies (n=4),
systematic studies (n=4) in the sub-theme of describing the universe; as the development of
society (n=2) in the sub-theme of providing benefits to society; as technological developments
(n=2), providing benefits to humanity (n=5) and making people’s lives easier (n=5) in the sub-
theme of nature of scientific studies in the post-test. The categories which were available in
the pre-test but were not available in the post-test were the development of society, social and
cultural development and society which develops in parallel to thinking. Besides, the category
of observation-based studies fell to 4 from 8 but the category of providing benefits to humanity
rose to 5 from 2 and the category of new inventions rose to 3 from 1.

Similar properties were found in perceptions of science according to the responses given to the
semi-structured interview form- which was supported in consistence with the findings
mentioned above.

D1: “Yes. | would consider it important to mention our scientists and with teaching
science. Generally, |1 want to teach in my classes most of the scientist we have learnt about. |
would like to convey my students that all of us can become scientists and can do science.”

D2: “l will investigate more. | have always wondered the lives of scientists and how they
do science. | want to investigate in detail and to share the knowledge with my students. ”

D3: “We should train our students in such a manner that they should be able to do
science altogether. They can also do it on their own. But greater things can be revealed if it is
done altogether, and more things can be produced from one thing. What is important is to
know what science expects from us.”

The data obtained from the interview form setting out from the sub-problem “problem “how do

pre-service primary school teachers perceive scientists prior to and after the application?” were
coded, divided into sub-codes and then were analysed.
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Table 4. The frequency distribution of the pre-service primary school teachers’ perceptions of scientists personal
properties

Pre-test Post-test

Indicators (Codes f f

[y

Curious 12
Patient 11
Enquirer

Obijective

Interrogator

Organised

Studious

Clever, rational and knowledgeable
Decisive

Open to criticism and to innovations
Ethical

Far sighted

Never content with less

Sceptical

Creative

Pragmatic and helpful

Dependable

Observer

Impartial

Responsible

Ambitious

Self-sacrificing and careful
Sociable

Watchful

Modest

Well qualified

[ep]
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According to Table 4, the participants’ perceptions of the personal properties of scientists were
found as curious (n=11), ethical (n=6), studious (n=6), enquirer (n=5), objective (n=3),
interrogator (n=5), organised (n=5), patient (n=4), clever (n=2), decisive (n=11),
knowledgeable (n=4), open to criticism and to innovations (n=1), far sighted (n=1), sceptical
(n=1), pragmatic (n=3), dependable (n=1), observer (n=1), responsible (n=3), ambitious (n=2)
and careful (n=1) according to the post-test. The most frequent perception was the properties
of curiosity and decisiveness in the post-test findings. Personal properties mentioned in the pre-
test but not mentioned in the post-test were “never content with less”, “creative”, “impartial”,
“sociable”, “watchful”, “modest” and “well-qualified”. The property of being patient- which
was mentioned by 11 participants in the pre-test- fell to 4 in the post-test. Another property,
being decisive, rose to 11 in the post-test from 5 in the pre-test.

Findings for the Analysis of the Drawing Test

The DAST data obtained on the basis of the research sub-problem for the pre-test and post-test
drawings were coded with the RME-C coding index and the research discipline of scientists
was analysed.
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Table 5. The DAST codes of the application group according to scientists’ research discipline

Indicators (Codes) Pre-test Post-test

f % f %
Chemistry 7 15.2 1 12
Biology 2 4.3 1 1.2
Physics 12 26.1 2 44
Mathematics 2 4.3 2 44
Educator 4 8.1 14 311
Philosophy 1 2.2 - -
Technology design 1 2.2 1 2.2
Astronomy 2 4.3 4 8.9
Bioengineering 2 4.3 - -
Medicine 10 21.7 19 425
* Human diseases 6 85.7 12 92.3
o MS (disseminated sclerosis) 1 25.0 - -
o Diabetes 1 25.0 - -
o Chronic diseases - - 3 50.3
o physics and treatment - - 1 33.3
o Cancer 2 50.0 2 16.7
*Animal diseases(animal health) 1 14.3 1 1.7
Solution to wars 2 4.3 2 1.4
Solution to violence 1 2.2 2 1.4

According to the DAST drawing codes, the participants perceived scientists’ research
disciplines as medicine (n=19), educator (n=14), human diseases (n=12), astronomy (n=4),
chronic diseases (n=3), physics (n=2), mathematics (n=2), solution to wars (n=2), chemistry
(n=1), biology (n=1), technology design (n=1) and solution to violence (n=1) according to the
post-test.

Table 6. The RME-C Pearson Chi Square fit analysis fort he areas of scientists’ research discipline in the pre-test
and post-test drawings

X2 Ss Sd p*
Research Discipline 6.152 127 1 0.020
(P*>0.05)

Because there was fit between the participants’ drawings of scientists according to the RME-C
drawing indicators in the pre-test and the post-test (p>0.05), correlations were found. Thus, it
became evident that the drawing indicators in the pre-test and the post-test were consistent and
that the indicators in most of the drawings concerning scientists were similar. Besides, the
above-mentioned indicator drawings in the pre-test and in the post-test were not different and
perceptions were not different, either.

The data on the DAST coming from the drawings in the pre-test and in the post-test were coded
through RME-C coding index and scientists’ places of research were analysed.

Table 7. The DAST drawing indicators concerning scientists’ places of research

Indicators (Codes) Pre-test Post-test

f % f %
Indoors (Conferences, labs, 4 14.3 12 42.9
classrooms, libraries)
Outdoors (Nature, 24 85.7 16 57.1

unspecified)
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The participants’ DAST drawing indicators for scientists places of research were found as
indoors (conferences, labs, classrooms, libraries) (n=12) and as outdoors (nature, unspecified)
(n=16).

Table 8. The RME-C Pearson Chi Square fit analysis for scientists’ places of research- indoors and outdoors-
according to the pre-test and post-test

X2 Ss Sd p*
Places of Research 1.248 .064 1 0.381
(Indoors and
Outdoors)
(P*>0.05)

As clear from Table 8, it is apparent from the pre-service teachers’ RME-C drawing indicators
that the drawings of indoors and outdoors are not correlated (p>0.05) according to the the pre-
test and the post-test. The dissimilar indicator drawings, pre-test and pot-test drawings are
different and the perceptions are also different.

The DAST data for the group’s pre-test and pot-test drawings collected by means of the research
sub-problem were coded with the RME-C coding index and the codes for scientist gender were
analysed.

Table 9. The DAST drawing indicators for scientists’ gender reflected in pre-service primary school teachers’

drawings
Scientists drawn ~ Female 11 39.0 14 50.0
Male 12 43.0 6 21.4
BICS — The emphasis that 5 18.0 8 28.6
science cannot be limited to
gender

The participants’ DAST drawing indicators for scientist gender were reflected into drawings as
male (n=6), female (n=14) and BICS (n=8) according to the post-test.

Table 10. The RME-C Pearson Chi Square fit analysis for scientist gender according to the pre-test and post-test
drawings

X2 Ss Sd p*
Scientist gender 1.207 .065 1 0.375
(P*>0.05)

According to Table 10, there are no correlations between the participants’ drawings of scientist
gender and RME-C indicators in the pre-test and the post-post (p>0.05). Thus, it became
apparent that the dissimilar indicator drawing was different in the pre-test and in the post-test
and that perceptions of gender were also different.

Views on the importance of perceptions of scientists and on scientist gender were stated in the
responses given in the semi-structured interview form- which were supported consistently with
the above-mentioned findings. The views stated by participants D1 and 2 were as in the
following:
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D1: “I first tell my students not to perceive scientists as male while teaching them a
lesson about scientists. That is to say, | say that there are also women who are scientists. |
consider it important to teach this in order to change their perceptions.”

D2: “What I teach and what I transfer to students differ according to where I teach. If 1
teach in the east of the country, I try to bring female scientists into prominence. You know
why. Girls in that region mostly lack self-confidence.”

The pre-service primary school teachers’ perceptions of scientist gender were revealed through
a semi-structured interview form, and it was pointed out that there were not only male scientists
but there were also female ones and that activities which brought female scientists into
prominence would be done. It was found in the participants’ drawings that there were similar
perceptions and that the drawings were made according to those perceptions. The finding
demonstrated that the responses to the questions in the interview form were supportive of the
analysis of the drawings.

The participants’ drawings of well-known scientists were analysed and the pre-test and post-
test analysis of the drawings are shown in Table 11.

Table 11. The frequency distribution of the well-knonw scientists the participants had in their mind

Dilhan Eryurt

Galileo Galilei

Gazi Yasargil

Remziye Hisar

I don’t know any scientists
Burcu Ozsoy

Indicators (Codes) Pre-test Post-test
f f
Albert Einstein 4 3
Aziz Sancar 2 6
Nikola Tesla 1 2
Canan Dagdeviren 3 4
Thomas Edison 1 2
Isaac Newton 1 -
Oktay Sinanoglu 1 3
Stephan Hawking 2 1
Ibn-i Sina 2 1
Cahit Arf 1 2
Marie Curie 2 -
Afet Inan 2 2
El Cezeri 1 -
Feryal Ozel 1 1
- 1
1 -
1 1
- 1
1 -
- 1

The participants were found to draw such present day male and female Turkish scientists as
Aziz Sancar, Canan Dagdeviren, Oktay Sinanoglu, Afet Inan, Feryal Ozel, Dilhan Eryurt,
Remziye Hisar, Burcu Ozsoy, Cahit Arf, and Gazi Yasargil in their post-test drawings. The
drawings indicated that pre-service primary school teachers also recognised or were aware of
Turkish scientists and that they reflected their awareness into their drawings. The finding
demonstrated that the participants had the ability to teach about those scientists to their students
in the future. Similar responses were received also in relation to perceptions of well-known
scientists in the semi-structured interview form-which was consistent with and supportive of
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these results obtained in the analysis of the drawings. The views of participants D1, D2, D3,
D4 and D5 quoted below provide evidence for this:

D1: “Afet Inan studied history and anthropology. The scientist travelled through the
country and investigated 65 thousand people and identified the structure of Turkish people-
which affected me a lot.”

D2: “I remembered Feryal Ozel because you handed out the booklet about her first
while handing out the booklets. And Voki animation was nice. | kept it in my mind since it was
a bout a present day scientist.”

D3: “The one who interested and affected me the most was Oktay Sinanoglu. 1t was
because he attained plenty of achievement and because he was interesting to me... He learnt
to read at very early ages. It attracted my attention.”

D4: “We talked about Feza Giirsey but she has a daughter called Deha Giirsey and she
Is a psychologist. She is also worldwide famous. What affected me was that most of the scientists
we learnt about were pioneers in a way. ”

D5: “Stephen Hawking was the scientist who influenced me the most. Mete Atatiire
also caused a difference not due to what he had done but due to his physical appearance. He
was very different. He did not look like a scientist who was wearing a white uniform, glasses
and carrying test tubes in his hand- an image of a scientist in our head. ”

The participants’ perceptions of well-known, famous scientists by whom they were influenced
were interpreted by considering the scientists such as Afet Inan, Oktay Sinanoglu, Feryal Ozel,
Feza Giirsey, Mete Atatiire and Stephen Hawking available on the semi-structured interview
form. It was found that the participants primarily mentioned contemporary scientists and
Turkish scientists. They stated that they learnt about the scientists about whom they were taught
after the application and that they heard about some of them for the first time. They said that
they also reflected those scientists into their drawings. The situation indicated that the pre-
service primary school teachers would make their students in the future aware that they were
also Turkish and female scientists.

The data coming from the pre-test and post-test drawings were coded through RME-C coding
index and the indicators for scientists’ research symbols were analysed.
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Table 12. The DAST drawing indicators for scientists’ research symbols reflected by the participants into their

drawings
Themes Indicators(Codes) Pre-test Post-test
f % f %
Research Beaker 8 28.57 3 10.71
symbols Table 4 14.28 5 17.85
Planets 1 3.57 3 10.71
Test animal 1 3,57 - -
Telescope - - 2 7.14
Magnifying glass 1 3.57 1 3,57
Light bulb 1 3.57 - -
Medicine 1 3.57 1 3.57
Alternative Smoke coming out 3 10.71 1 3.57
symbols Object of thought 3 10.71 - -
Signs of danger 1 3.57 - -
Heroising 1 3.57 - -
Display of endearment 1 3.57 1 3.57
Reward - - 2 7.14
Knowledge Books 6 21.42 5 17.85
symbols Cupboard - - 2 7.14
Formula 2 7.14 3 10.71
Blackboard - - 7 25.0
Pencil - - 6 21.42
Notes taken 2 7.14 2 7.14

The participants’ perceptions of scientists’ research symbols were found in the post-test as
beaker (n=3), books (n=5), table (n=5), smoke coming out (n=1), telescope (n=2), blackboard
(n=7), reward (n=2), magnifying glass (n=1), medicine (n=1), planets (n=3), formula (n=2),
display of endearment (n=1), pencil (n=6), notes taken (n=2) and cupboard (n=2).

Table 13. The RME-C Pearson Chi Square fit analysis for scientists’ research symbol indicators

Research 0.16 .007 1 0.615
symbols
(research
symbols,
alternative
symbols,
knowledge
symbols)
(P*>0.05)

According to Table 13, there are no correlations between the participants’ drawings of research
symbols and RME-C drawing indicators according to the pre-test and post-test (p>0.05). thus,
the dissimilar drawings of indicators demonstrated that the drawings in the pre-test were
different from the ones in the post-test and that the perceptions of research symbols were also
different.

The DAST data coming from the pre-test and post-test drawings were coded with RME-C
coding index and the indicators of scientists’ physical properties were analysed.
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Table 14. The DAST drawing mdicators of scientists’ physical properties reflected by the participants into their
drawings

Indicators (Codes) Pre-test Post-test

f % f %
Laboratory clothes 2 6.3 1 4.0
Lab coat 6 18.8 1 4.0
Is wearing glasses 4 12.5 2 8.0
Has got a 1 31 3 12.0
beard/moustache
Has got pencils in - - 3 12,0
his/her pocket
Untidy 2 6.3 - -
Astronaut - - 1 4.0
Is wearing smart 3 9.4 6 24.0
clothes
His/her hair is not 6 18.8 1 4.0
combed
Shock headed 1 3.1 2 8.0
other drawings of 7 21.9 5 20.0
scientists

The pre-service teachers’ perceptions of scientists’ physical properties were found in the post-
test as laboratory clothes (n=1), lab coat (n=1), is wearing glasses (n=2)has got a
beard/moustache (n=3), has got pencils in his/her pocket (n=3), astronaut (n=1), is wearing
smart clothes (n=6), his/her hair is not combed (n=1), shock headed (n=2) and other drawings
of scientists (n=5).

Table 15. The RME-C Pearson Chi Square fit analysis for indicators for scientists’ physical properties according
to pre-test and post-test drawings
X2 Ss Sd p*
Physical properties  0.949 .060 1 0.619
(P*>0.05)

According to Table 15, it is apparent that there are no correlations between the participants’
drawings of scientists’ physical properties and the RME-CC drawing indicators in the pre-test
and post-test (p>0.05). Thus, the dissimilar indicator drawings demonstrate that the pre-test and
post-test drawings are different and that perceptions of scientists’ physical properties are also
different.

The responses given in the semi-structured interview form were supportive of the drawings.
The views stated by participants D1, D2, D3 and D4- for which the drawing analysis results
were similar- are quoted below:

D1: “When someone said a “scientist”, I used to perceive it as a man. Because the word
for “man’ is present in the phrase for “scientist” in our language. I had a different image of a
scientist but now it is completely different. I think my perception had changed. ”

D2: “I began to follow Canan Tasdeviren on social media. She has a modern, smart
and fashionable style of clothing. She is well-groomed and she has nice physical appearance.
Her pursuit has attracted my attention. She is complete and she is just like us. She is no different
from us. She also drinks coffee and shares the nice view- as we do.”
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D3: “While I imagined people who were old, poorly groomed, in white uniforms,
carrying a beaker their hands and were slightly bald; I noticed after the application that they
were also normal humans. My perception has changed.”

D4. “First I said crazy, different, they must be different from us. But now | have a
totally different perception. Canan Dagdeviren and Mete Atatiire changed my perceptions. |
really liked Canan Dagdeviren. Both are smart and young. I had imagined them differently.”

While the participants’ perceptions of scientists’ physical properties were stated as poorly-
groomed, is wearing white uniforms and untidy prior to the application; they were stated as
modern, fashionable, is wearing smart clothes and as not isolated from the society after the
application.

CONCLUSIONS AND RECOMMENDATIONS

Perceptions of science and scientists were interpreted in this part of the study on the basis of
the findings obtained. The results for the findings obtained in relation to the sub-problems are
described here and recommendations are made for each section.

It was found in this study- which was conducted by using technology-based applications- that
web 2.0 tools used in the study as the tool of application caused differences in perceptions of
science and scientists between the pre-test and the post-test. The results suggested that web 2.0
tools were influential in pre-service primary school teachers’ perceptions. Thus, the findings
made apparent that the activities done by using technology-based applications had effects on
pre-service teachers’ perceptions of science and scientists.

Results for Perceptions of Science

The sub-themes of describing the universe, providing benefits to the society and nature of
scientific studies were analysed in the description of science, and the categories were supported
with the participants’ responses. It may be said on examining the participants’ responses and
the categories and sub-themes distinguished that they had adequate knowledge in terms of
describing science along with perceptions of science they had adopted within the scope of the
course. The category of providing benefits to humanity listed under the heading of the
description of science also demonstrated that the participants were sufficiently aware of the
benefits of science. The findings obtained under the heading of perceptions of science were
similar to the ones obtained in the face-to-face (semi-structured) interview form. Accordingly,
they stated in the face-to-face interview that they considered science important, and the
statements played significant roles in their perceptions of science. They said that technology-
based applications caused great changes in their perceptions of science, that they were more
attentive in classes during the application, that they did not feel bored in classes and that the
classes were retained more in mind. The participants’ getting familiar with Web 2.0 tools and
their learning to use them were influential in the results obtained. It may be predicted that pre-
service teachers’ future students’ perceptions will also be changed thanks to their role of
guidance, not having limited views and thanks to transferring the knowledge accurately. As a
result, the pre-service primary school teachers’ perceptions of science changed with
technology-based applications.
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Results for Perceptions of Scientists

On examining the pre-service teachers’ drawings which were evaluated on the basis of DAST
and RME-C coding index to identify their perceptions of scientists, the results described below
were obtained.

The pre-service teachers were found to make similar statements about scientists’ personal
properties in the pre-test and in the post-test. While they used the words “curious, patient, clever
and knowledgeable, enquirer, objective, interrogator and ethical” from the most to the least
frequently in the pre-test they used the words “decisive, curious, studious, clever, rational and
knowledgeable” in the post-test. The only property available in the post-test but not available
in the pre-test was “responsible”. Apart from that, while 5 students had written down “decisive”
in the pre-test, 11 students wrote down the property in the post-test; and whereas 2 students
wrote down “studious” in the pre-test, 6 students wrote it down in the post-test. The fact that
the scientists were introduced during the application may have been influential in the increase
in the number of participants who had written down “decisive” and “studious”. While 11
participants wrote down “patient” in the pre-test, 4 students wrote it down in the post-test. Yet
the number of students who wrote down “decisive” in the pre-test rose from 5 to 11 in the post-
test. It may have also stemmed from the biographies of scientists. The participants believed
that the most basic personal properties that scientist needed to have were “clever, rational and
knowledgeable”. Cermik (2013) point out that scientists should be curious, enquirer, patient,
critical and decisive in terms of personal properties.

The results of the drawing analysis made it apparent that there were significant differences in
the pre-service teachers’ perceptions of scientists according to the scores they had received in
the DAST and in the RME-C coding index. It was found that the scores that the participants
received in the RME-C coding index differed according to gender and that their drawings also
differed. It was found on comparing the pre-test and the post-test that drawings of new, modern
and contemporary scientists were produced in the post-test. The pre-service teachers made
drawings of female scientists clearly more often in the post-test. They also made drawings of
scientists they had recently learnt about. In addition to that, they were also found to include
Turkish scientists in their drawings especially. Turkish scientists and female scientists became
more prominent in their perceptions of scientists after the application- which was reflected into
their drawings. There was greater number of drawings of male scientists in pre-test drawings
whereas the number of drawings of female scientists was greater in the post-test drawings.
drawings of female scientists were generally made by female participants, but 9 male
participants also made drawings of female scientists. There is a code shortened as BICS- which
means science cannot be limited to gender- used in this study. The participants who caused the
creation of this code refused to draw pictures of male or female scientists or they stated in
writing that they could not describe scientists in terms of gender. The view that there can be
female as well as male scientists and that they can work together began to spread- as Bag and
Kiiciik (2011) state in the findings section. In Onbasili's (2018) study conducted with primary
school students, it was observed that all male students drew a male figure when scientists were
mentioned. It is understood that this perception, which started in primary school, continues in
university students. However, it was also clearly seen that the practices can change the
perception of scientists at all age levels.

It was found that the pre-service teachers’ perceptions did not differ in the drawing test of
drawings about research discipline and that they produced almost the same drawings in the pre-
test and in the post-test. Scientists working in the disciplines of physics, medicine and chemistry
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were the most frequently drawn scientists in the pre-test. The drawings in the post-test, on the
other hand, mostly included scientists working in the area of human health. The discipline of
physics included in the drawings fell from 12 to 2 in the post-test. Educator, another discipline,
rose from 4 to 14 in the post-test. The finding indicated that scientists were no longer perceived
only as people who made inventions or discoveries. The fact that most of the scientists returned
to Turkey and educated students was thought to be influential in this result. While 7 participants
mentioned the discipline of chemistry prior to the application, only one participant mentioned
the discipline after the application. This result was also thought to stem from instilling in the
participants through technology-based applications the perception that scientists are not people
who are only concerned with chemistry and that scientists do not have to work with beakers
and test tubes in their hands wearing laboratory clothes. Another finding remarkable in the post-
test drawings was that the participants mentioned astrophysics separately as a discipline. The
reason for it was thought to be the fact that Feryal Ozel, who was introduced in classes, was
concerned with astrophysics.

Scientists’ physical appearance was also mentioned under the heading of scientists’ physical
properties in the drawing test. Laboratory clothes- which was mentioned by 2 participants prior
to the application- was mentioned by 1 participant after the application. The number of
participants mentioning laboratory coat fell from 6 to 1. Safety clothes worn in the laboratory
were mentioned by 8 students prior to the application- which was mentioned by 2 after the
application. Laboratory coat is generally mentioned in the literature as an indicator of
perceptions of a scientist. It was found on examining the pre-service teachers’ drawings before
and after the application that there was a movement away from traditional perception of
scientists. This was a finding overlapping with the one obtained by Erkorkmaz (2009)- in which
scientists were drawn as people wearing casual clothes rather than laboratory coats. In studies
conducted by Chamber (1983), Kara (2013), Kemaneci (2012) and Ocal (2007), however,
drawings showed scientists as people wearing white laboratory coats. Thus, it was found in this
current study that scientists’ clothes were mostly drawn differently. While 4 participants’
drawings included glasses worn by scientists before the application, only 2 participants’
drawings included glasses after the application. The number of drawings showing scientists as
untidy was 2 before the application, there were no such drawings after the application. There
were 6 drawings of hair not combed before the application. The number fell to 1 after the
application. It was a finding which showed that the number of drawings of modern scientists
increased. Similar findings were found in the study conducted by Kabatas et al. (2020) with
elementary school students, in which daily drawings of scientists with neat clothes and well-
groomed hair were identified. There were no drawings of astronauts’ clothes prior to the
application. The number of drawings of scientists in smart clothes was 3 prior to the application,
and it rose to 6 after the application. The finding indicated that the participants’ perceptions of
scientists’ physical appearance had changed through the use of technology-based applications.
Besides, the participants also supported these findings which emerged in the face-to-face
interview form and said that their perception was not like that, that they were surprised on
seeing some of the scientists and that they had not imagined the physical properties of scientists
like that. The results obtained in this study were found to be different from the ones obtained
in Camci1 (2008), Chambers (1983), Erkorkmaz (2009) and Ocal (2007).

Such codes as beaker and test animal in the research symbols pre-test; light bulb, smoke coming
out, object of thought, signs of danger and heroising in alternative symbols pre-test; and book
in the knowledge symbols pre-test were found. It was predicted in pre-test drawings that the
pre-service teachers’ traditional perceptions of scientists were continuing. Of research symbols,
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beaker was mentioned by 8 participants prior to the application whereas it was mentioned by 3
participants after the application. Test animals were mentioned by 1 participant before the
application but they were not mentioned by any participants after the application. While
telescope was not mentioned before the application, it was drawn by 2 participants after the
application. The test animals used as research symbols were rats and rabbits in the drawings.
smoke coming out was shown by 3 students in drawings before the application whereas the
number fell to 1 after the application.

Obiject of thought was mentioned by 3 students, signs of danger and heroising were mentioned
by 1 student before the application; but they were not mentioned after the application. The pre-
service teachers used exclamation marks, skull, alarm, radiation warning sign, etc. as the signs
of danger in their drawings in the category of signs of danger, and they were found to move
away from traditional perception of scientists. There were no drawings of cupboard, pencil and
blackboard while there were 7 drawings of blackboard and 6 drawings of pencil in knowledge
symbols pre-test. The fact that there were no drawings of blackboard and pencil in the pre-test
but there were in the post-test can be attributed to “educator”-which appeared in the category
research discipline. It was also observed that the books on the table were about social sciences
and Turkish Language and Literature. Another important finding in this study was the category
of reward- which emerged in alternative symbols post-test. One of the participants, who was a
second-year student, said that scientists won rewards with their studies. In one of the drawings
of reward, Feryal Ozel, a Turkish scientist, was drawn while receiving a reward in astrophysics,
and the picture also contained a star and a crescent. These were the findings which demonstrated
that pre-service teachers’ perceptions of scientists included Turkish scientists and female
scientists.

When the participants were asked to write down the names of well-known, famous scientists,
they wrote down the names of 11 Turkish scientists prior to the application whereas they wrote
down the names of 22 Turkish scientists after the application. The drawings of Newton, Albert
Einstein, Stephen Hawking, 1bn-1 Sina, Marie Curie, El Cezeri, Galieo Galilei- which were
available in the pre-test- were drawn less in the post-test, and some of them were not written
down in the post-test. Mentions of Aziz Sancar rose from 2 to 6, Oktay Sinanoglu rose from 1
to 3, Cahit Arf rose from 1 to 3, Canan Dagdeviren rose from 3 to 4 after the application. In
addition to that, Dilhan Eryurt, Remziye Hisar and Burcu Ozsoy were the names which
appeared for the first time in the post-test. Feryal Ozel, Afet Inan and Gazi Yasargil were the
scientists who were mentioned in both the pre-test and the post-test in the same frequency. One
of the significant findings was that a participant wrote the answer “I don’t know any scientists”
to the question related to well-known famous scientists. Yet, the answer did not appear in the
post-test. The interpretation for the situation may be that the participants became familiar with
scientists after technology-based applications and that their perceptions of scientists were
shaped through such applications.

It was found in this study that pre-service primary school teachers’ drawings reflected
differences of perception in their pre-test and post-test according to places of study.
Accordingly, they drew scientists as working indoors such as in the laboratory, in science
workshops or at home in the pre-test; but they drew pictures of laboratories, astronauts, the
earth and the moon in the post-test to show the change of perceptions.

In conclusion, in-class and out-of-the-class activities are thought to make contributions to

changing pre-service primary school teachers’ traditional perceptions of science and to forming
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the conception of contemporary and modern scientists in smart clothes. The activities will also
help them to acquire positive conception of scientists. Recommendations are made on the basis
of the results obtained in this study:

e This study had certain limitations due to the fact that the researcher was not the teacher
of the course and that permission was obtained only for a limited time. Future studies
can be conducted in a longer period of time (for instance, in an academic year).

e Three different tools of data collection were used in this study. More and varied data
could be collected in the future studies by using different tools of data collection (such
as different drawing tests, questionnaires, classroom observations, etc.).

e Using more than one drawing test comparatively may be recommended for use in future
studies (for example, Franck Drawing Completion Test (FDCT), Projective Drawing
Test (PDT) in addition to RME-C drawing test).

e Similar studies could be conducted with different study groups beside pre-service
primary school teachers and the results obtained could be interpreted.

e Subjects related to science and nature of science could be emphasised more not only in
post-graduate studies but also in graduate studies.

e This study is representative of only one class. Therefore, future studies could be
conducted in qualitative and quantitative methods with the participation of more classes
by having a control group.

e Regulations could be made to analyse the concepts and printed resources used in
teaching science and to identify and eliminate misconceptions about the nature of
science.

e Technology-based applications were found to have effects on individuals’ perceptions
of science and on describing especially female scientists. The results also demonstrated
that perceptions of Turkish female scientists had also changed. The life stories of both
male and female scientists could be told and their contributions to science could be
described in detail in future studies so as to change the traditional perceptions of
scientists.

e Pre-service primary school teachers should gain experience in teaching the subjects they
have learnt to their students before starting their professional life. To that end, they are
recommended to take part in relevant scientific projects and seminars.

e Pre-service primary school teachers’ perceptions of scientists changed due to the
education they had received and due to their interaction with their environment. The
change contributes to the creation of rich content about the nature of science. Thus, it is
recommended that the subjects and courses common in physical sciences be determined
and interdisciplinary programmes and activities be developed for those subjects and
courses in order to increase the richness caused by the above-mentioned change.

Ethical Text
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violation regarding the article belongs to the author(s).
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Teknoloji Tabanh Uygulamalarin Simf Ogretmeni Adaylarinin Bilim ve
Bilim Insam1 Algisina EtKisi

oz:

Bu arastirmada teknoloji tabanli uygulamalarla desteklenen fen ogretiminin, sinif ogretmeni adaylarinin bilim ve
bilim insani algist tizerindeki etkisi incelenmektir. Arastirma, 2019-2020 egitim égretim yili giiz doneminde Mersin
Universitesi Egitim Fakiiltesi Sinif Ogretmenligi Ana Bilim Dali lisans programinda yer alan “Fen ve Teknoloji
Laboratuvar 17 dersine kayith 28 dgrenci ile yiiriitiilmiistiir. Aragtirmada yart deneysel desenlerden kontrol
grupsuz on test —son test modeli kullamlmigtir. Uygulama siirecinde bilim, bilimin dogasi ve bilim insanlart ile
ilgili konular Web 2.0 araglariyla hazirlanan materyallerden yararlanarak islenmigtir. Arastirmada veri toplama
aract olarak Chambers (1953) tarafindan gelistirilen “Bir Bilim Insam Ciz Testi” (BBICT), arastirmacilar
tarafindan gelistirilen a¢ik uglu alti sorudan olusan goriisme formu kullanimustir. Cizimlerin analizin de Ruiz-
Mallen ve Escales (2012) tarafindan gelistirilen Ruiz-Mallen Escales Checklist “RME-C” gosterge cetveline gore
alinan puanlamalar ddhilinde nicel arastirma teknigi kullanilarak gerceklestirilmistir. Goriisme sorularinin
analizinde igerik analizi ve betimsel analiz yontemi kullanimistir. RME-C kodlamalarinin uygulamada on ve son
test ¢izimlerinin benzerliklerine yonelik analizlerinde ise ki-kare testi uygulanmigtir. Uygulamada sinif 6gretmeni
adaylarimin ¢izimlerinde bilim ve bilim insani algilarinda farkliliklar goriilmiistiir. Sonug olarak sinif ogretmeni
adaylarimin bilim insam algisinda bilim insamnin kisisel ozellikleri, bilim ve bilimsel siireglerde yaganan
problemlerle ilgili olarak ¢agdas goriis belirttikleri goriilmiistiir. Ayrica simif 6gretmeni adaylart sadece bilim
insant algisinda arastirma disiplinine yéonelik geleneksel bilim insani gériisii belirtirken, diger tiim kodlamalarda
cagdasg bilim insani goviisiinii belirtmislerdir. Ozellikle bilim insan: cinsivetinde Tiirk kadin bilim insan: algisinin
swmif 6gretmeni adaylarinda uygulamadan sonra on plana ¢iktigi gériilmiistiir.

Anahtar Kelimeler: Swunif 6gretmeni aday, bilim, bilim insani, algi, teknoloji, Web 2.0.
GIRIS

Gilintimiizde egitimde teknoloji entegrasyonu, pedagojik paradigmalar1 derinden etkileyen ve
geleneksel siif dinamiklerini doniistiiren vazgecilmez bir unsur haline gelmistir. Tarih
boyunca, teknoloji ve bilim arasindaki iligki, insan varolusunda devrim yaratan ¢ok sayida
bulusla kendini gostererek toplumlart ileriye dogru itmistir. Bilim ilerledik¢e teknolojik
caligmalar egitim alaninda da aydinlatici bir yol gosterici olarak ve farkli yontem ve tekniklerin
ortaya ¢ikmasina neden olmustur (Engin ve Kirpik, 2009). Bu yontemler giiniimiize ayak
uydurmakta ve egitim ile teknolojiyi harmanlamaktadir. Boylece, ¢gocuklarin fen ve fen ile ilgili
kavramlarla daha erken tanismasi ve bilimsel kavramlari daha erken 6grenmeye baslamasi
olumlu bir gelisme olmustur (MEB, 2013). Genel bilim anlayisinin gelistirilmesi, bilimsel
konular1 da kapsayan tartismalara katilmak i¢in gereken anlayisa ve karar verme siirecine katki
saglamaktan ge¢mektedir. Bu nedenle, bilimin konularini anlamak, sadece bilimin igerigi
hakkinda degil, ayn1 zamanda bilimin ve bilimsel bilginin dogas1 hakkinda da bilginin
anlasilmasii gerektirir (Lederman, 2006). Bilimin, uygulama ve gozleme dayali gegerli ve
giivenilir bilimsel siirecler sonucunda agiklama yapma bigimi, bilimin ve bilimin degerini
artirmakta, bir fikre, iddiaya veya arastirmaya "bilimsellik" atfedilmesi, bilimin degerini
dogrudan etkilemektedir (Uslu, 2011). Giiniimiiz diinyasinda bilim, bilimsel siirecler ve {iriinler
bir sekilde giinliik yasamda herkesten dnce gelen bir varlik alan1 olugturmaktadir. Bu gergeklik
modern egitim kavraminda da karsilik bulmustur. Bireylerin egitimi artik sadece bilimsel
gercekleri, yasalar1 ve teorileri 6grenmek olarak ele alinmadig i¢in, bireylerin bilimsel bilginin
degerini, giiclinii, gecerliligini ve smirlarim1 da degerlendirebilmeleri beklenebilmektedir
(Akgay ve dig., 2010).

Bilim insanlariin bireylerin zihinlerinde dogru sekilde tasvir edilebilmesi, bilimin dogasinin
tam olarak anlagilmasina baghdir (Kaya ve dig., 2008). Bilimin dogasi, bilimsel arastirmay1

destekleyen temel ilkeleri ve metodolojileri kapsar ve bilgi liretmenin yinelemeli ve kanita
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dayali siirecini vurgular (Lederman ve dig., 2002). Bilimsel teorilerin geg¢ici dogasini, ampirik
kanitlarin 6nemini ve bilimsel aragtirmada yaraticiligin ve slipheciligin roliinii kabul etmeyi
icerir (Lederman ve digerleri, 2002). Ogrencilerin bilim insanlarma iliskin algilarinin
sekillenmesine ¢esitli faktorler katkida bulunmaktadir. Kara ve Kefeli (2020), 6grencilerin
bilim algisin1 arastiran, Ozellikle fen egitimi baglaminda bilim insaninin zihinsel imajina
odaklanan bir ¢aligma yiiriitmistiir. Arastirma, dgrencilerin algilarinin 6gretmen adaylarinin
algilarim1 yakindan yansittigini ve geleneksel bir bilim insani algisina sahip olduguna dair
sonuglar1 ortaya koymaktadir (Kara ve Kefeli, 2020). Ogrencilerin bilim algilarinin olusmasi
cesitli faktorlerden etkilenen karmasik bir siiregtir. Arastirmalar medyanin, ailenin, akranlarin,
ders kitaplarinin ve 6gretmenlerin bu algilarin sekillenmesinde oynadigi 6nemli rollerin altini
cizmektedir (Kara ve Kefeli, 2020; Mallinckrodt ve Scott, 2005; Tiirkmen, 2008). Bilim
insanlarinin bu etkili ortamlarda ve egitim baglamlarinda tasvir edilmesi, 6grencilerin bilimi
kavramsallastirmalarin1 etkileyebilir ve bilim insanlarinin ve bilimsel g¢abalarin algilarini
gelistirmek ic¢in bilimin dogasina iliskin daha dogru ve kapsamli bir anlayis gelistirmenin
onemini vurgulamaktadir (Mallinckrodt ve Scott, 2005). Bu nedenle bilimin dogasini1 anlamak,
basmakalip yargilara meydan okumak ve toplumdaki bilim insanlarinin daha bilingli
algilanmasini tesvik etmek agisindan gok 6nemlidir. Ogretmenleri bilim alaninda égrencileri
egitmek i¢in gerekli yeterliklerle etkili bir sekilde donatmak i¢in bilimin dogasina iligskin temel
bir anlayis gerekmektedir. Ogrencilere bu yeterlilikleri etkili bir sekilde asilamak igin
ogretmenlerin kendi bilim anlayislarinda, bunu bilimsel uygulamalarin gelisen dogasiyla
uyumlu héle getirecek bir paradigma degisikligine gitmeleri gerekir. Bu yeniden diizenleme,
ogrencilere ilgili sorular1 sorma ve bilimsel sonuglarin dogrulanabilirligini anlama, yani ¢ok
yonlii bir bilimsel egitimin temel yonlerini anlama konusunda rehberlik etmelerini saglar
(Lederman ve dig., 2002).

Fen bilimleri dersi 6gretim programinda 2013 yilinda yapilan degisiklikle, Fen Bilimleri dersi
3. simftan itibaren programda yer almistir. Boylece Fen Bilimleri dersi ile erken yaslarda
olmasi gerektigi vurgulanmaktadir (Kurnaz & Yaz, 2017). Programda yer alan yetkinlikler
icerisinde gilinlimiiz ihtiyaglarina uygun olarak; dijital, bilim ve teknolojideki yetkinlikler
ogrencilerin sahip olmasi gereken ve biiyiik nem tasiyan yetkinlikler olarak goériilmektedir. Bu
yetkinlikleri etkili kullanabilmek i¢in 6gretmenler; bilim ile ilgili yanhs algilarini diizeltmel,
ogrencilere dogru soru sorabilmeyi ve bilimin sonuglarinin kanitlanabilirligini 6gretebilecek
sekilde kendisini gelistirmelidir. Teknolojide yetkinlik, 6grencilerin sahip oldugu bilgi ve
metodolojiyi birlestirip insan ihtiya¢ ve isteklerini karsilamay1 amaglamaktadir (MEB, 2018).
Ogrencilere gerekli bilgi ve metodolojinin uygulanma becerisinin verilmesi dgretmenlerin
sorumlulugundadir. Ogretmenler, dgrencilerin bilgilerini uygulamaya dokmesi ve gergek
hayatta kullanabilmeleri i¢in uygulama boyutuna hakim olarak yetismelidir. Bunun i¢in
ogretmenlerin kendisinde bulunan bilgilerin dogrulugu 6nem tasimaktadir. Yanls bilgiler veya
algilar, uygulama boyutunu da olumsuz etkileyecektir. Sinif 6gretmeni adaylarinin daha
tiniversitelerde okurken bilim insani algilarinin nasil oldugu ve varsa yanilgilarin diizeltilmesi
bu nedenle oldukg¢a 6nemlidir. Bilim insanlarini, bilim adami olarak degil de bilim insan1 olarak
anmamiz gerektigini, bilim insanlarinin sadece erkeklerden olugsmadigini pek ¢ok kadin bilim
insaniin da oldugunu algilarimiza dahil etmemiz fen 6gretimi agisindan 6nem arz etmektedir
(Clark, 2015). Dijital yetkinlik; is, giinlik yasam ve iletisim ig¢in bilgi ve iletisim
teknolojilerinin gilivenli ve kritik kullanimim1 kapsar. Bu yetkinlik, hem bilgisayarlarin
kullanimiyla degerlendirme, depolama, liretim, bilgi teslimi hem de aligveris yapma gibi temel
becerilerin yani1 sira ortak aglarin  katilimiyla internet iizerinden iletisim ile de
desteklenmektedir (MEB, 2018). Cocuklarin bu yetkinlige sahip olmasi1 6gretmenlerin de bu
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aglar1 ve teknolojiyi iyi kullanabilmesiyle saglanabilir. Web 2.0 araglar1 gibi bir¢ok teknoloji
tabanli uygulama artik salt bilgi ulasimindan ziyade bilgiyi kullanicilarin iiretmesini,
degerlendirmesini ve kendisine lazim olan bilgiyi alabilmesini saglamaktadir. Bu ara¢ veya
uygulamalar ayn1 zamanda bilgiyi yapilandirmak ve genisletebilmek i¢in diger kullanicilarla
iletisim saglanmasina olanak vermekte ve bilgi alisverisine katki saglamaktadir. Teknolojiye
hakim ve teknolojiyle egitimi harmanlayan 6gretmenler, 6grencilerin 6grenme arzusunu en {ist
seviyede tutabilecek ve ozellikle somut islemler doneminde olan ilkokul ¢ocuklarinin, soyut
konularda bile 6grendiklerini somutlastirmasina firsat vererek daha basarili olmasina imkan
tantyacaktir. Smif Ogretmenleri, meslek hayatlarinda fen bilimleri ile ¢ocuklar1 ilk defa
tanigtiracak Ogretmenlerdir. Simnif &gretmenlerinin, 6grencilerine fen ve bilimi sevdirmesi
oncelikle kendilerinin sevmesi ve dogru bir egitim almalar1 ile dogru orantilidir. Ogretmenlerin
ogrencilere kaliteli 6gretim ortamlar1 sunabilmesi kuskusuz egitim fakiiltelerinde aldig1 egitim
ve kendini gelistirebilmesiyle ilgilidir. Egitim fakiiltelerinde, 6gretmen adaylarina teknoloji ile
i¢ ige bir egitim ortami yaratilmali, derslerinde kullanabilecekleri egitim programlari 6zenle
ogretilmelidir. Bu calismada, sinif 6gretmeni adaylarinin bilim ve bilim insani algilarinin
belirlenebilmesi icin nicel analiz yontemiyle degerlendirme yapilmis ve nitel arastirma
analizinin yapilmasiyla arastirma desteklenmistir. Boylece sinif 6gretmeni adaylarinin, bilim
ve bilim insan1 algisina iligskin disiinceleri hakkinda genis bir bilgiye sahip olunmus, bilim
algist ve bilim insan1 algis1 ortaya ¢ikartilmig ayrica sinif 6gretmeni adaylarinin bilim ve bilim
insani algilariin derinlemesine incelenmesi amaglanmistir. Bu baglamda arastirmanin problem
climlesi, “Teknoloji tabanli uygulamalarin, sinif 6gretmeni adaylarinin bilim ve bilim insani
algisina etkisi nedir?” olarak belirlenmistir. Alt problemler ise su sekildedir: “Sinif 6gretmeni
adaylarimin uygulama oncesi bilim algisi nasidir?, Simif 6gretmeni adaylarimin uygulama
sonrast bilim algisi nasildir?, Sinif 6gretmeni adaylarinin uygulama oncesi bilim insani algisi
nasildr?, Sinif ogretmeni adaylarimin uygulama sonrasi bilim insani algis: nasildir?

YONTEM

Arastirma Deseni

Bu aragtirmada teknoloji tabanli uygulamalarin sinif 6gretmeni adaylarinin bilim ve bilim
insan1 algisina etkisini incelemek amaciyla kontrol grupsuz on test-son test yart deneysel
calisma olarak yapilmistir (McMillan & Schumacher, 2006). Ele alinan niteliklerle ilgili
baslangi¢ durumunun biliniyor olmasi 6n-test ve son-test sonrasi degisimin 6l¢iilmesine olanak
taninan desenin kullanilir olma durumunu artirmistir (Akgiin, Biiylikoztiirk, Demirel,
Karadeniz ve Kilig Cakmak, 2013).

Arastirmanin Gegerlik ve Giivenirligi

Arastirmada Chambers tarafindan gelistirilen ‘Bir Bilim Insan1 Ciz Testi (BBICT) ¢izim igin
veri toplama araci olarak kullanilmistir (Chambers, 1983). Katilimcilarin ¢izimleri, Ruiz-
Mallen ve Escales (2012) tarafindan gelistirilen RME-C kodlama cetveli ile nicel olarak
incelenmis ve sonuglar nitel verilerle desteklenmistir. Arastirmanin gecerligini arttirabilmek
icin gorligme sorularina, pilot uygulama yapilmis, olabildigince agik ve anlasilir olmasina
dikkat edilmis ve problem durumu incelenmistir. Arastirma kapsaminda gelistirilip kontrol
edilen sorular i¢in katilimcilardan goriis alinmistir. Goriisme sorulari, katilimeilar tarafindan
anlamli bulunmustur. Mevcut literatiirle tutarlilig1 tespit etmek i¢in ¢calismanin temalar1 mevcut
verilerle karsilagtirildi. Belirlenen temalarin anlamli bir biitiin olusturup olusturmadigi
degerlendirilerek dis tutarlilik dogrulanmistir. Bununla birlikte, olusturulan kategoriler ve
temalar alan uzmanlan tarafindan kontrol edilmistir. Ayrica, aragtirmanin giivenirliginin

saglanmasi i¢in, arastirma sirasinda belirlenmis olan kategorilere ve temalara dayanan veri Seti,
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alan uzmanlar tarafindan analiz edilmistir. Ogrenciler tarafindan yapilan ¢izimler kodlanmis
ve Miles ve Huberman'in (1994) giivenilirlik formiiliinden, gériisme sorularinin ve ¢izimlerinin
analizinde yararlanilmistir. Kodlayicilardan biri sinif 6gretmeni digeri de simif 6gretmenligi
boliimiinde fen bilimleri uzmani bir 6gretim {iyesi olarak belirlenmistir. Kodlayicilar arasi
glivenirlik "(goris birligi / goriis birligi + goriis ayriligi) x 100" formiilii kullanilarak hesaplandi
ve %82,4'liik bir kodlayici giivenirlik katsayisi elde edilmistir. Miles ve Huberman'a (1994)
gore %70'1 asan kodlayici giivenirlik katsayisi yliksek giivenirligi gostermektedir. Sonug olarak
calismanin degismezlik ve tekrarlanabilirlik faktorlerine sahip oldugu, gegerlik ve giivenirligini
dogruladig1 belirlendi.

Calisma Grubu

Nicel aragtirma yontemiyle yapilan ve nitel verilerle desteklenen bu ¢aligmada, calisma grubu
amagch se¢im teknigi ile belirlenmistir (Creswell, 2012). Calisma grubu, bilimsel diislince ve
calisma disiplinine yatkin olduklar1 ders kapsaminda 2018-2019 6gretim yili g6z doneminde
Mersin Universitesi 2. sinifa devam eden smif dgretmeni adaylarindan 20’si kadm 8’i erkek
toplam 28 kisiden olugmaktadir. Caligma grubunda yer alan sinif 6gretmeni adaylarinin cinsiyet
dagilimlar1 asagida Tablo 1°de verilmistir:

Tablo 1. Sinif §gretmeni adaylarinin cinsiyet dagilimlar

Cinsiyet f %
Kadin 20 71,4
Erkek 8 28,6

Veri Toplama Araglar

Arastirmada kullanilan veriler, bilim insani1 algisi i¢in “Bir Bilim Insan1 Ciz Testi (BBICT)” ve
RME-C kodlama cetveli, bilim algis1 ve bilim insani algisina yonelik agik-uglu sorulardan
olusan goriisme formu ve yiiz ylize gériisme formu vasitasiyla elde edilmistir. Goriisme (Agik
Uclu) form sorulari, arastirmanin alti alt problemine iligkin bilgileri toplamaya yonelik
hazirlanmistir. Gortisme formunda ayrica, katilimcilarin demografik o6zellikleriyle ilgili
bilgileri toplamaya yonelik bazi kapali uglu sorulara (cinsiyet, akademik not ortalamasi) da yer
verilmistir. Arastirmanin veri toplama araglar1 2018-2019 6gretim yil1 giiz donemi igerisinde
siif 6gretmeni adaylarina ders siireci igerisinde uygulanmustir.

Bir Bilim Insan: Ciz Testi (BBICT: DAST-Draw a Scientist) ve RME-C

Katilimcilarin ¢izimleri igin Chambers (1953) tarafindan gelistirilmis Bir Bilim Insan1 Ciz Testi
(Draw A Scientist: BBICT) kullanilmistir. Sinif 8gretmeni adaylarmin ¢izimleri sonrasindaki
analizlerin puanlandirmasi Ruiz-Mallen ve Escales (2012) tarafindan gelistirilen kodlama
cetveli (RME-C) ile yapilmistir. Bu ¢alismada verileri daha da detaylandirmak amaciyla
BBICT ile ¢izilen ¢izimlerin analizlerinde RME-C kodlama cetveline yénelik puanlar almarak
uygulama 6ncesi ve sonrasi karsilagtirilmis ve analiz edilmistir. Analiz yapilirken geleneksel
bilim insanini yansitan 6zelliklerin varligi 1, yoklugu ise 0 seklinde kodlanmustir.

Goriisme (A¢ik Uglu) Sorular Formu

Aragtirmanin nitel veri siirecinde toplama araclarindan arastirmaci tarafindan hazirlanan alti
soruluk form i¢in simif 6gretmenligi anabilim dalinda fen Ogretimi alaninda ¢aligmalarini
stirdiiren iki uzmandan goriis alinmais, sorular literatiirden bilim ve bilim insan1 algisina yonelik
olacak sekilde hazirlanmigtir. Uygulama baslamadan 3 hafta once 2. sinifa devam eden baska

ile bos ders saatlerinde fakiiltede pilot uygulama yapilmistir. Pilot uygulama sonucunda
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sorularin anlasilir oldugu konusunda goriis alinarak goriisme formu g¢alismaya katilan tiim
O0gretmen adaylarina uygulanmistir.

Yar: Yapulandirilmis Gériisme Formu (Yiiz Yiize Goriisme Formu)

Aragtirmanin nitel veri toplama siirecinde kullanilan yar1 yapilandirilmis goriisme formu,
literatiirden yararlanilarak arastirmaci tarafindan hazirlanmistir. Ug soruluk form igin siif
O0gretmenligi anabilim dalinda fen 6gretimi alaninda ¢aligmalarin siirdiiren alaninda uzman 2
Ogretim iiyesinden goriis alinmistir. Bilim ve bilim insanmi1 algisina yonelik literatiire gore
olusturulan sorular, farkli akademik ortalamalara sahip kadin ve erkek toplam alt1 6grenci
dengeli se¢im yapilarak secilmistir. Yiiz yiize goriisme formu araciyla ses kayitlari tutularak
goriisler alinmastir.

Uygulama Siireci

Arastirmact yliksek lisans tez danismantyla birlikte tiim uygulamalarda sinifta bulundu. Etik
kurallar agisindan Mersin Univeritesi Egitim Fakiiltesi Dekanligindan uygulama yapabilmek
i¢in izin alind1. Arastirma, her hafta iki saat olmak iizere toplam 3 hafta siiresince 6 saat siirdii.
Ogretmen adaylar1 arastirma hakkinda detayli bilgilendirildi ve arastirmanin géniilliiliik esaslh
oldugu vurgulandi. Uygulama siireci kapsaminda bilim ve bilim insanlariyla ilgili hazirlanan
iceriklerde ¢ok sayida ve farkli tiirde Web 2.0 aracindan yararlanildi. Ders anlatiminda
kullanilan Web 2.0 araglarindan Voki gibi bazi uygulamalarin nasil kullanilabilecegi yine ders
kapsaminda 6gretildi. Katilimeilar bireysel ve grup olarak farklt Web 2.0 araglarini kullanarak
etkinliklere katilma sans1 elde ettiler. Ders isleyisine gére uygulama grubunun haftalara gore
uygulama siireci tablo 2’de asagidaki sekliyle verilmistir.

Tablo 2. Smif 6gretmeni adaylarinin, ders uygulama siirecinde 3 haftalik ders isleyis programi, haftalar ve
dersler, kullanilan web 2.0 araglari

Haftalar Ders Islenisi Kullanilan Web 2.0
ve Araglari

Dersler

1. Hafta e Veri toplama araglari 6n test olarak uygulandi. Linkreader

e “Bilim insan1 denilince aklmiza ilk kim geliyor?” sorusu soruldu ve Karekod
Mentimeter uygulamasindan en ¢ok yazilan bilim insanlarindan kelime uygulamasi,

bulutu olusturuldu. Mentimeter,
e Olusan kelime bulutundaki biiyiik puntolarin en ¢ok yazilan bilim insanlarn Powtoon, Voki,
oldugu agiklandi. Discoveryeducati
e Ni¢gin bu bilim insanlarimi yazmis olabilecekleri, bilim insanlarinm ©ON.COM
goriintiisii ve yasayislari iizerine tartigildi.
e Konu ile ilgili hazirlanan Powtoon sunumu izletildi.
e Powtoon sunumundan sonra bilim ve bilim insani algisi {izerine konusuldu.
e Karakterlerin olusturulup, konusturulabildigi Voki uygulamasi ile hazirlanan
materyaller izletildi. Materyal igeriginde Tirk, geng, kadin bilim
insanlarimizdan 6rnekler vardir.
e Ogrenciler gruplara ayrild1 ve her gruba arastirmaci tarafindan hazirlanan
kitapgik verildi. Kitapciktaki sorularla ders pekistirildi. Kitapgikta
Linkreader Karekod uygulamasi ve Discoveryeducation.com sitesi
kullanilmastir.
2.Hafta e Ogrenciler tekrar ayni1 gruplar ile bir araya getirildi. Kitapgiklar1 verildi. Linkreader
e Kitapgiktaki karekodlar ile her grup karekodlar1 okutarak bilim insanlarmin ~ Karekod
tanitim videolarin1 izledi. Uygulamasi,
o Jigsawplanet.com Web 2.0 araci ile hazirlanan bulmaca linkleri sinif grubuna Voki,
atildi ve baglantilarin (linklerin) her birine 1., 2., 3. gibi rakamlar verildi. LearningApps,

Jigsawplanet.com,
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e Her gruba 1.’yi siz, 2.’yi siz yapi gibi gorevlendirmeler verildi. Bulmacalar ~Discoveryeducati
yaptirildi ve bulmaca tamamlaninca ortaya ¢ikan bilim insanlarmin kimler on.com
oldugu soruldu.

e Web 2.0 araci1 olan Voki uygulamasi ile hazirlanan bilim insanlarmin Voki
karekteri izletildi.

e “Hangi bilim insanlar sizi neden etkiledi? Neyi sizi etkiledi?”” gibi sorular
sorularak sinifta tartisma ortami saglandi ve goriisleri alindi.

e “Bilim ile wugrasan kisilere -bilim adami- denilmesi hakkinda ne
disiiniiyorsunuz?” sorusu sorularak goriisler alind1.

¢ Bilim insanlarinin farkli uzmanlik alanlari, cinsiyet degiskeni, Tiirk ve
uluslararasi bilim insanlar1 ve bilim insanlarinin kullandiklari ekipmanlar ve
kiyafetler hakkinda goriisler alindi.

e Hazirlanan bilim insanlari ile ilgili “Adam Asmaca” oyunu Web 2.0 aract
olan learningapps.org sitesinden oynatildu.

e Hazirlanan bilim insanlari ile ilgili “Kim Milyoner Olmak ister?” Web 2.0
aract olan learningapps.org sitesinden oynatildi.

e Hazirlanan bilim insanlar ile ilgili “Isim Eslestirme” Web 2.0 araci olan
learningapps.org sitesinden yaptirildi.

o Kitapgiktaki sorularla ders pekistirildi. Kitapgikta Linkreader Karekod
uygulamasi ve Discoveryeducation.com sitesi kullanilmistir.

3.Hafta e “Bilim insanlarmin g¢alismalarin1 etkileyen faktorler nelerdir?” sorusu Voki, Powtoon,
soruldu. Goriigler dinlendi. LearningApps,
e Arastirmact tarafindan hazirlanan Powtoon sunumu izletildi. Powtoon discoveryeducatio
materyalindeki bilim ve bilimin gelisebilmesi hakkinda bilgilendirmeler ~Nn.com, Triventy
yapildi.
o Kitapgiklar gruplara dagitildi ve smnifta dolduruldu. Kitapgiktaki
puzzlemaker.discoveryeducation.com sitesinden yapilan veya arastirmacinin
hazirladig1 sorulara geri doniitler verildi.
e Bir Web 2.0 arac1 olan Voki programinin nasil kullanilacagi 6gretildi.
e Aragtirmact tarafindan hazirlanan “At Kosusu” Web 2.0 araci olan
learningapps.org sitesinden oynatildi.
e Arastirmaci tarafindan hazirlanan “Kelime Eslestirme” Web 2.0 araci olan
learningapps.org sitesinden oynatildi.
e Arastirmaci tarafindan hazirlanan “Kim Milyoner Olmak Ister?” Web 2.0
aract olan learningapps.org sitesinden oynatildi.
e Bir Web 2.0 araci olan Triventy programinin baglantisi (linki) katilimcilarin
sinif grubuna atildi. Arastirmacinin 6nceden hazirladigi sorularin oldugu bu
linke katilimcilar baglandi ve bilim insanlariin uzmanlik alanlar ile ilgili
sorular 6grenciler tarafindan cevaplandi. Boylelikle bilim insanlarinin farkli
farkli uzmanlik alanlarinin 6gretimi degerlendirildi.
e Katilimcilara evde hazirlayip sinifta sunmalari i¢in Voki-animasyon 6devi
verildi. Bu 6dev igerisinde ders ile ilgili diisiincelerini bir Voki karekteri ile
anlatmalar1 istendi. Bu sayede derste oOgretilen Voki uygulamasinin
degerlendirilmesi yapildi.

Verilerin Analizi

Bu arastirma kapsaminda nicel veri analizi yapilarak nitel veri analizi ile desteklenmistir.
Arastirmanin nicel analiz kismi ¢izim testi analizinde gergeklestirilmistir. Simif 6gretmeni
adaylarmin uygulama siirecindeki Bir Bilim Insami Ciz Testi (BBCT) ¢izimlerinin analizleri
Ruiz-Mallen ve Escales (2012) tarafindan gelistirilen kodlama cetveli (RME-C) yardimu ile
yapilmistir. Bu cetvel verileri daha anlamli hale getirdigi i¢in BBICT ile cizilen ¢izimlerin
detaylandirilmasi igin RME-C kodlama cetveli kullanilmistir. RME-C'nin kullanilabilmesi igin
sinif 6gretmenligi anabilim dalinda fen bilimleri alaninda uzman 2 6gretim iiyesinden de goriis
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alinmistir. Uzmanlardan alinan doniitler degerlendirilerek cetvelin geleneksel bilim insani
imajim1 tasvir eden 14 bagimsiz degisken igermesine karar verilmistir. Bu degiskenler
kodlanirken geleneksel bilim insanini yansitan ozelliklerin varligi 1, yoklugu ise 0 olarak
kodlanmistir. Caligma kapsaminda hem uygulama 6ncesi hem de uygulama bitiminde sinif
O0gretmeni adaylarindan bir bilim insan1 ¢izmeleri istenmistir. Sinif 6gretmeni adaylarinin, bilim
insan1 ¢izimlerindeki bilim insan1 algilart RME-C kodlama cetveline gore degerlendirilmis ve
aldiklar1 puanlar hesaplanmistir. Cizimler, uygulamanin 6n test ve son test ¢izimlerindeki
farkliliklar1 karsilagtirilarak analiz edilmistir. Katilimcilariny RME-C’den aldiklari toplam puan
tizerinden betimleyici istatistikler ile ana ve alt problemlere uygun olarak ki-kare testi SPSS.20
paket programindan yararlanilarak yapilmistir. Aragtirmada acik uglu sorular ve goriismelerden
elde edilen verilerin analizinde betimsel analiz ve icerik analizi kullanilmistir. Icerik analizinde
katilimcilarin goriismelerinden dogrudan alintilar yapilmistir. Katilimcilarin sorulart igtenlikle
cevaplamalarini saglamak igin isimlerinin belirtilmeyecegi ifade edilmis ve kod isimler (DO1,
DS1, DS2 vb.) kullanilmistir. Uygulamaya yonelik kullanilan numaralandirmada “D”
uygulama, “O” 6n test ve “S” son test olarak grup igerisindeki smif dgretmeni adaylari
“17,747.°10” vb. gibi sayilar verilerek numaralandirilmistir. Goriigme formunda bulunan
sorularin ve cevaplarin tiimii bilgisayar ortaminda Word belgelerine aktarilmistir. Nitel
analizler MAXQUDA Analytics Pro 2020 paket programiyla kategoriler araciligiyla temalar
olusturularak kodlanmustir. Ilgili siire¢ zarfinda, verileri tekrar tekrar dikkatlice okumak ve
yorumlamak i¢in yinelenen tekrarli desen izlenmistir. Kategorileri ve temalar1 belirlemek igin
literatiirden arastirma yapilmis ve siirekli karsilastirma yontemi kullanilmistir. Kategoriler ve
temalar, alt kodlar hazirlandiktan sonra uzman goriisii alinarak analiz edilmistir. Arastirmada
kullanilan frekans verileri MAXQUDA paket programi igerisinde olusturulan kodlara ve alt
kodlara iligkin istatistikler kullanilarak aktarilmistir. Arastirmada kullanilan yiiz ylize goriisme,
cizimlerin ve gorliisme (agik uglu) sorularinin analizine destek ¢ikmak ve bu analizleri
katilimcilarin gortisleri ile gliclendirmek i¢in kullanilmistir. Katilimcilarla yiiz yiize ve yalniz
yapilan goriigmeden Once katilimcilara arastirma konusu anlatilmis ve arastirmaci kendini
tanitmistir. Katilimeilara, konusulanlarin ve kimliklerinin gizli kalacagi bildirilmis, ses
kaydetmeye izin verip vermedikleri sorulup izin alinmistir. Aragtirmaci tarafindan 3 soruluk
form, 6 katilimciya uygulanmis ve gortsleri i¢in tesekkiir edilmistir.

BULGULAR, YORUM VE TARTISMA

Bu boliimde agik uglu sorulardan, bir bilim insani ¢iz testinden ve yiiz yiize goriisme formundan
elde edilen bulgular, bilim ve bilim insan1 algis1 dikkate alinarak asagida verilmistir.

Goriigsme (A¢tk U¢lu) Sorularina Verilen Yanitlarin Bulgular

Arastirmada “Smif 6gretmeni adaylarinin uygulama dncesi ve sonrasinda bilim algis1 nasildir?”
alt probleminden hareketle agik uclu sorularin bulundugu formdan elde edilen bilim algisinin
verileri alt kodlar c¢ikartilarak analiz edilmistir. Siif Ogretmeni adaylarinin verdikleri
cevaplarin analizleri sonucunda temalar ve kodlar olusturulmustur. Bu analize iligkin verilere
tablo 3’de yer verilmistir.

334



C. DISCI & The Effects of Technology-based Applications on Pre-service \YT‘\E JENA
U. iZGI ONBASILI Primary School Teachers’ Perceptions of Science and > &
Scientists

Tablo 3. Smif 6gretmeni adaylarinin bilim algisina yonelik bilim tanimi frekans dagilimlar

Alt Kategoriler On test Son test
Temalar(Kodlar) f f
Evreni Agiklama Yeni Bulug (Mantikli Diistinme) 1 3

Bilgiyi A¢iga Cikarma 2 1

Gozleme Dayali Caligmalar 8 4

Sistematik Arastirmalar 4 4

Topluma Yarar Toplumun Gelismesi 2 -
Saglama Diisiindiik¢e Gelisen Toplum 3 -
Sosyal Ve Kiiltiirel Geligmeler 1 -

Bilimsel Teknolojik Gelismeler 1 2
Caligmanin Dogas1  Insanliga Fayda Saglama 2 5
Insanlarin Hayatini Kolaylastirma 4 5

Tablo 3’de smif 6gretmeni adaylarinin bilim tanimlar1 ve bilim algilari, uygulamanin son
testinde evreni agiklama alt temasinda yeni bulus (n=3), bilgiyi aciga ¢ikarma (n=1), gdzleme
dayali calismalar (n=4), sistematik arastirmalar biitiinii (n=4), topluma yarar saglama alt
temasinda toplumun gelismesi (n=2), bilimsel ¢alismanin dogas1 alt temasinda ise teknolojik
gelismeler (n=2), insanliga fayda saglama (n=5) ve insanlarin hayatin1 kolaylastirma (n=5)
olarak belirlenmistir. On testte olup son testte olmayan bilim tanimi kategorileri toplumun
gelismesi, sosyal ve kiiltiirel gelismeler ve diisiindiikce gelisen toplumdur. Ayrica gozleme
dayali caligmalar kategorisi 8 iken 4’e diismiis fakat insanliga fayda saglama kategorisi 2’den
5’e ve yeni bulus kategorisi 1’den 3’e ¢ikmustir.

Yukaridaki bulgulara uygun sekilde desteklenen, yar1 yapilandirilmis goriisme formuna verilen
cevaplarda bilim algisinda, bilim taniminin 6neminde benzer 6zellikler goriilmektedir.

D1. Bilim insanlarimizi aktarmak ve bilimi ogretmeye énem gosterirdim evet. Genel olarak
ogrendigimiz ¢ogu bilim insanini derslerimde, égretmeyi istiyorum. Ogrencilerime, hepimizin
bir bilim insani olabilecegini bilim yapabilecegimizi aktarmak istiyorum.

D2. Ben zaten daha ¢ok arastiracagim, bilim yapan insanlarin hayatlarini nasil bilim
yvaptiklarini ¢ok merak ettim. Kendim iyice arastirip gerekli bilgileri ogrencilerimle paylagsmayi
cok isterim.

D3. Ogrencilerimizi 6yle bir yetistirmeliyiz ki hepsi birlik icinde bilim yapabilmeli tek basina
da yapulabilir. Ama beraber yapilirsa daha biiyiik seyler ortaya ¢ikabilir ve bir seyden birkag
sey de tiretilebilir. Onemli olan bilimin bizden isteklerini bilmek.

Aragtirmada “Sinif 6gretmeni adaylarinin uygulama oncesi ve sonrasinda bilim insani algisi

nasildir?” alt probleminden hareketle goriigme formundan elde edilen veriler kodlanip alt
kodlara ayrilarak analiz edilmistir.
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Tablo 4. Siif 6gretmeni adaylarinin bilim insan1 kisisel 6zelliklerine yonelik algilarinin frekans dagilimlari

On Test Son Test

Gosterge (Kodlar) £ f

=

Merakl 12
Sabirl 11
Aragtirmaci

Nesnel

Sorgulayict

Diizenli

Caligskan

Zeki, Akilci ve Bilgili

Kararli

Elestiriye ve Yeniliklere A¢ik
Ahlakl

Tleri Goriislii

Azla Yetinmeyen

Stipheci

Yaratict

Faydaci ve Yardimci
Giivenilir

Gozlemci

Tarafsiz

Sorumluluk Sahibi

Hirshi

Ozverili ve Ozenli

Girigken

Dikkatli

Algak Goniilli

Donanimli

e R e Rl e eI S B

WNNWPEARW!'" WWNUUINPNDNNOOOIOTON WO OO

Arastirmaya katilan 6gretmen adaylarmin, bilim insaninin kisilik 6zelliklerine yonelik algilari,
uygulama grubu son testine gore ise merakli (n=11), ahlakli (n=6), ¢aliskan (n=6), aragtirmaci
(n=5), nesnel (n=3), sorgulayici (n=5), diizenli (n=5), sabirli (n=4), zeki (n=2), kararli (n=11),
bilgili (n=4), elestiriye ve yeniliklere acik (n=1), ileri goriislii (n=1), stipheci (n=1), faydaci
(n=3), giivenilir (n=1), gézlemci (n=1), sorumluluk sahibi (n=3), hirsh (n=2), 6zenli (n=1) vb.
olarak goriilmektedir. Son test bulgularinda en yiiksek algr merakli ve kararli kisilik
ozelligindedir. On testte yazilan ama son testte olmayan kisilik dzellikleri ise azla yetinmeyen,
yaratici, tarafsiz, girisken, dikkatli, alcak goniillii ve donanimli kisilik &zellikleridir. On testte
11 katilimcinin yazdigi sabirhi kisilik 6zelligi son testte 4’e diismiistiir. Fakat bir baska kisilik
0zelligi olan kararlilik 6n testte 5’ken 11°e ¢ikmustir.

Cizim Testi Analizine Ait Bulgular

Aragtirmada alt problemden hareketle elde edilen uygulama grubu 6n ve son test ¢izimlerine ait
BBICT verileri RME-C gésterge cetveliyle kodlanarak bilim insaninin arastirma disiplini analiz
edilmistir.
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Tablo 5. Bilim insaninin aragtirma disiplinine gére uygulama grubunun BBICT gostergeleri

Gostergeler (Kodlar) On test Son test

f % f %
Kimya 7 15,2 1 1,2
Biyoloji 2 4,3 1 1,2
Fizik 12 26,1 2 4,4
Matematik 2 4,3 2 4,4
Egitmen 4 8,1 14 31,1
Felsefe 1 2,2 - -
Teknoloji Tasarim 1 2,2 1 2,2
Astronomi 2 4,3 4 8,9
Biyomiihendislik 2 4,3 - -
Tip (saglik) 10 21,7 19 42,5
« Insan Hastaliklar 6 85,7 12 92,3
0 MS hastalig 1 25,0 - -
o Seker hastaligi 1 25,0 - -
0 Kronik hastaliklar - - 3 50,3
o Fizik ve Tedavi - - 1 33,3
o Kanser hastalig1 2 50,0 2 16,7
*Hayvan Hastaligi(hayvan sagligi) 1 14,3 1 7,7
Savasa Coziim 2 4,3 2 1,4
Siddete C6ziim 1 2,2 2 1,4

Arastirmaya katilan 6gretmen adaylarinin BBICT ¢izim gostergelerine gore bilim insaninm
calisma disiplini, uygulama grubu son testine gore tip (n=19), egitmen (n=14), insan hastaliklar1
(n=12), astronomi (n= 4), kronik hastaliklar (n=3), fizik (n=2), matematik (n=2), savasa ¢dziim
(n=2), kimya (n=1), biyoloji (n=1), teknoloji tasarim (n=1) ve siddete ¢6ziim (n=1) olarak
algilamaktadirlar.

Tablo 6. Bilim insaninin arastirma disiplini alanlarinin uygulama 6n test ve son testine ait ¢izimlerdeki RME-C
Pearson Ki-Kare uyum analizi

X2 Ss Sd p*
Aragtirma Disiplini 6,152 127 1 0,020
(P*>0.05)

Arastirmaya katilan 6gretmen adaylarinin, RME-C ¢izim gostergelerinden bilim insaninin
arastirma disiplini 6n ve son testine gore bilim insani ¢izimleri arasinda (p>0.05) uyum
oldugundan iligkili ¢iktig1 goriilmektedir. Boylece 6n test ve son testteki gosterge ¢izimlerinin
birbirleriyle uyumlu oldugu ve bilim insani ¢izimlerinin ¢ogunlugundaki gostergelerin benzer
gosterge oldugu anlagilmaktadir. Ayrica bahsedilen benzer gdsterge ¢izimleri, on test ve son
test ¢izimlerinin farkli olmadigini ve alginin da degismedigini gostermektedir.

Arastirmada alt problemlerden hareketle elde edilen &n ve son test cizimlerine ait BBICT
verileri, RME-C gosterge cetveliyle kodlanarak bilim insaninin arastirma yeri analiz edilmistir.

337



C. DISCI & The Effects of Technology-based Applications on Pre-service \fv\ﬁ JENA
U. iZGI ONBASILI Primary School Teachers’ Perceptions of Science and > &
Scientists

Tablo 7. Bilim insaninin arastirma yerine Ait BBICT ¢izim gostergeleri

Gostergeler (Kodlar) On Test Son Test

f % f %
I¢ mekan (Konferans, laboratuvar, smif, kiitiiphane) 4 14,3 12 42,9
Dis mekan (Doga, belirsiz ortam) 24 85,7 16 57,1

Arastirmaya katilan dgretmen adaylarinin, bilim insaninin arastirma yerine ait BBICT ¢izim
gostergeleri, uygulama grubu son testine gore i¢c mekan (konferans, laboratuvar, smnif,
kiitiiphane) (n=12) ve dis mekan (doga, belirsiz ortam) (n=16) olarak goriilmektedir.

Tablo 8. Bilim insaninin arastirma yeri i¢ ve dig mekéan alanlariin uygulama 6n test ve son testine ait ¢izimlerdeki
RME-C Pearson Ki-Kare uyum analizi

X2 Ss Sd p*
Arastirma Yeri (L; 1,248 ,064 1 0,381
ve Dis Mekén)
(P*>0.05)

Tablo 8’de arastirmaya katilan 6gretmen adaylarinin, RME-C ¢izim gdstergelerinden uygulama
grubu 6n ve son testine gore arastirma yeri i¢ ve dis mekan ¢izimlerinin, bilim insan1 ¢gizimleri
ile arasinda (p>0.05) iliskili olmadig1 goriilmektedir. Bahsedilen benzer olmayan gosterge
cizimleri, 6n test ve son test ¢izimlerinin farkli oldugunu ve algimin da degistigini
gostermektedir.

Arastirmada alt problemden hareketle elde edilen uygulama grubunun 6n ve son test ¢izimlerine
ait BBICT verileri, RME-C gdsterge cetveliyle kodlanarak bilim insani cinsiyet gostergeleri
analiz edilmistir.

Tablo 9. Simif 6gretmeni adaylarinin cizimlerde yansittiklari bilim insaninin cinsiyetlerine ait BBICT ¢izim
gostergeleri

Temalar Gostergeler (Kodlar) On test Son Test
f % f %

Cizilen Bilim Kadin 11 39,0 14 50,0

insanlar Erkek 12 43,0 6 21,4

BICS - Bilimin cinsiyetle smirlandirilamayacagi 5 18,0 8 28,6

vurgusu (bilim insani ifadesi vurgusu)

Aragtirmaya katilan smif 6gretmeni adaylarinin, bilim insaninin cinsiyetlerine ait BBICT ¢izim
gostergeleri, uygulama grubu son testine gore ise erkek (n=6), kadin (n=14), BICS (n=8) olarak
cizimlere yansimigtir.

Tablo 10. Bilim insaninin cinsiyetlerinin uygulama 6n test ve son testine ait ¢izimlere gére RME-C Pearson Ki-
Kare uyum analizi

X2 Ss Sd p*
Bilim Insaninin 1,207 ,065 1 0,375
Cinsiyeti
(P*>0.05)

Tablo 10°da arastirmaya katilan 6gretmen adaylarinin, bilim insaninin cinsiyeti ile ilgili
cizimleri ile RME-C ¢izim gostergelerinin uygulama 6n ve son testine gore arasinda (p>0.05)
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iliski olmadig1 goriilmektedir. Boylece bahsedilen benzer olmayan gosterge cizimlerinin
aslinda on test ve son test cizimlerinde farkli oldugu ve cinsiyet algisimin da degistigi
goriilmektedir.

Yukaridaki bulgularla uygun sekilde desteklenen yar1 yapilandirilmis gériisme formuna verilen
cevaplarda, bilim insan1 algisinin 6neminden ve bilim insam cinsiyeti ile ilgili goriislerden
bahsedilmistir. D1, D2 katilimcilarinin goriisleri su sekilde ifade edilmistir:

D1. Ogrencilerime bilim insanlar: ile ilgili ders verirken ilk énce bilim adamlarini, cinsiyet
olarak erkek algilamamalarini séylerim yani kadinlarin da bilim insant oldugunu soylerim
oncelikle algilart degigsin diye bunu égretmeye onem veririm.

D2. Yani agik¢as gittigim yere gore 6greteceklerim ve aktaracaklarim degisiyor. Eger ki dogu
tarafinda bir yere gidersem kesinlikle kadin bilim insanlarini daha ¢ok éne cikartmaya
calisirim. Ciinkii nedenini biliyorsunuz. O yerlerdeki kizlarda oz giivensizlik ¢ok fazla oluyor.

Arastirmaya katilan sinif 6gretmeni adaylarinin bilim insani cinsiyetine yonelik algilarinin, yari
yapilandirilmig goriisme formu ile ortaya cikarilmasi saglanmis ve bilim insanlarinin sadece
erkek degil kadin da oldugu ve kadin bilim insanlarin1 daha 6ne ¢ikarma ¢aligsmalari yapilacagi
belirtilmistir. Smif 6gretmeni adaylarinin ¢izim testlerine aktardiklarinda da alginin benzer
oldugu ve bu algiya gore ¢izim yapildig goriilmiistiir. Bu durum yar1 yapilandirilmig goriisme
formuna verilen cevaplarin, ¢izim analizlerini de destekledigini gostermektedir.

Aragtirmanin bilindik bilim insani1 ¢izimleri incelenerek alt problemlerden hareketle elde edilen,
uygulama grubu 6n ve son testi analizine iliskin veriler tablo 11°de verilmistir.

Tablo 11. Simif 6gretmeni adaylarinin akillarina gelen bilindik bilim insanlari frekans dagilimlart
Gostergeler (Kodlar) On test Son test
f

Albert Einstein
Aziz Sancar
Nikola Tesla
Canan Dagdeviren
Thomas Edison
Isaac Newton
Oktay Sinanoglu
Stephan Hawking
ibn-i Sina

Cahit Arf

Marie Curie

Afet Inan

El Cezeri

Feryal Ozel
Dilhan Eryurt
Galileo Galilei
Gazi Yasargil
Remziye Hisar
Bildigim Bir Bilim Insanim Y oktur
Burcu Ozsoy
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Son test ¢izimlerinde Aziz Sancar, Canan Dagdeviren, Oktay Sinanoglu, Afet inan, Feryal Ozel,
Dilhan Eryurt, Remziye Hisar, Burcu Ozsoy, Cahit Arf, Afet Inan ve Gazi Yasargil gibi
glinlimiiz kadin ve erkek Tiirk bilim insanlarini ¢izdikleri gorilmiistiir. Bu ¢izimler simif
Ogretmeni adaylarinin; Tirk, kadin ve erkek bilim insanlarmi da tamidigini veya farkina
vardigini ayrica bu durumu resimlerle aktardigini géstermektedir. Bu durum sinif 6gretmeni
adaylarinin, ileride Ogrencilerine bu bilim insanlarin1 aktaracak diizeyde olduklarini
gostermektedir. Cizim analizlerinde ¢ikan sonuglar ile uyumlu olan ve ¢izim analizlerini
destekleyen yar1 yapilandirilmig goriisme formunda da bilindik-tamidik- meshur bilim insam
algisinda benzer sekilde cevaplarin alindigi goriilmiistiir. D1, D2, D3, D4 ve D5 kodlu
katilimcilarin goriisleri bu algry1 kanitlar nitelikte ve su sekildedir:

D1. Afet Inan tarih ile ilgili antropoloji ile ilgili calismis. Yurdun her tarafina gidip 65 bin
insani incelemis ve Tiirk insaninin yapisini belirlemis bu beni ¢ok etkiledi.

D2. Kitapciklart dagitirken ik Feryal Ozel’i dagithgimiz icin aklimda o kaldi. Ayrica VoKi
animasyonu ¢ok giizeldi, giincel bir bilim insani da olunca aklimda kaldi. Dikkatimi ¢cekti.

D3. En ¢ok ilgimi ¢eken ve beni etkileyen Oktay Sinanoglu oldu. Ciinkii bir¢ok basar: yapmus
ve samirim ilgi alanima daha ¢ok girdigi icin... Okumayi ¢ok erken yasta 6grenmis. Bu
dikkatimi ¢ekti.

D4. Biz Feza Giirsey 'den bahsettik ama Deha Giirsey diye kizi var o da psikolog. O da diinyaca
tinlii bir isim. Beni en ¢ok etkileyen gordiigiimiiz bilim insanlarmmin ¢ogu ilklerden bir seyler
tastyordu. O agidan etkilendim.

D5. Stephen Hawking hep benim en ¢ok etkilendigim bilim adami oldu. Mete Atatiire'de béyle
bir farkhilik yarattt bana ashinda yaptigi seyden degil, daha ¢ok dig goriiniisiinden dolay
Sfarklihk yaratti. Cok daha farkivyd:. Kafamizda kurdugumuz onliiklii, gozliiklii, elinde tiipler
olan bilim adamlar: gibi degildi.

Arastirmaya katilan sinif 6gretmeni adaylarinin etkilendikleri bilindik-tamidik- meshur bilim
insanlarina yonelik algilari, yari yapilandirilmis goriisme formunda Afet Inan, Oktay
Sinanoglu, Feryal Ozel, Feza Giirsey, Mete Atatiire ve Stephen Hawking gibi bilim insanlar
ele alinarak yorumlanmistir. Sinif 6gretmeni adaylarinin, ¢agdas bilim insanlarini ve Tiirk bilim
insanlarin1 6n planda ifade ettikleri goriilmustiir. Stnif 6gretmeni adaylari; uygulama sonrast
aktarilan bilim insanlarinin ¢ogunu ilk defa detayli 6grendiklerini, bazilarinin ismini ilk defa
duyduklarmi ve 6grendikleri bilim insanlarini resimlere de aktardiklarini sdylemislerdir. Bu
durum sinif 6gretmeni adaylarinin, ileride 6grencilerine Tiirk ve kadin bilim insanlarinin da var
oldugunu bilip bu bilim insanlarini fark ettireceklerini gdstermektedir.

Aragtirmada alt problemlerden hareketle elde edilen, uygulama grubu 6n ve son testi

cizimlerine ait BBICT verileri RME-C gosterge cetveliyle kodlanarak bilim insaninin arastirma
sembolleri gostergeleri analiz edilmistir.
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Tablo 12. Sinif 6gretmeni adaylarinin ¢izimlerde yansittiklar bilim insaninin kullandig aragtirma sembollerine
ait BBICT ¢izim gostergeleri

Temalar Gostergeler (Kodlar) On Test Son Test
f % f %
Aragtirma Uygulama Tiipii (Beher kabi) 8 28,57 3 10,71
Sembolleri  Masa 4 14,28 5 17,85
Gezegen 1 3,57 3 10,71
Uygulama hayvani 1 3,57 - -
Teleskop - - 2 7,14
Biiyiiteg 1 3,57 1 3,57
Ampul 1 3,57 - -
Ilag 1 3,57 1 3,57
Alternatif Duman Cikist 3 10,71 1 3,57
Semboller Diisiince Objesi 3 10,71 - -
Tehlike Isaretleri 1 3,57 - -
Kahramanlagtirma 1 3,57 - -
Sevgi Gostergesi 1 3,57 1 3,57
Odiil - - 2 7,14
Bilgi Kitap 6 21,42 5 17,85
Sembolleri  Dolap - - 2 7,14
Formiil 2 7,14 3 10,71
Yazi Tahtasi - - 7 25,0
Kalem - - 6 21,42
Yazili Not 2 7,14 2 7,14

Arastirmaya katilan 6gretmen adaylarinin bilim insanmin arastirma sembollerine ydnelik
algilari, uygulama son testine gore uygulama tiipti (n=3), kitap (n=5), masa (n=5), duman ¢ikis1
(n=1), teleskop (n=2), yaz1 tahtas1 (n=7), 6diil (n=2), biiyiite¢ (n=1), ila¢ (n=1), gezegen (n=3),
formiil (n=2), sevgi gosterisi (n=1), kalem (n=6), yazili not (n=2) ve dolap (n=2) olarak
goriilmektedir.

Tablo 13. Bilim insanin arastirma sembolleri gostergelerinin uygulama 6n test ve son testine ait ¢izimlerdeki
RME-C Pearson Ki-Kare uyum analizi

X2 Ss Sd p*
Aragtirma Sembolleri (Arastirma Sembolleri, 0,16 ,007 1 0,615
Alternatif Semboller, Bilgi Sembolleri)

(P*>0.05)

Tablo 13°de arastirmaya katilan 6gretmen adaylariin, arastirma sembolleri ile ilgili ¢izimleri
ile RME-C ¢izim gostergelerinin uygulama 6n ve son testine gore arasinda (p>0.05) iliski
olmadig1 goriilmektedir. Boylece bahsedilen benzer olmayan gosterge c¢izimlerinin aslinda 6n
test ve son test ¢izimlerin farkli oldugunu ve arastirma sembolleri algisimin da degistigini
gostermektedir.

Aragtirmada alt problemlerden hareketle elde edilen uygulama grubunun 6n ve son test

cizimlerine ait BBICT verileri RME-C gosterge cetveliyle kodlanarak bilim insanimnin fiziksel
ozelliklerinin ¢izim gostergeleri analiz edilmistir.
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Tablo 14. Simf dgretmeni adaylarimin gizimlerde yansittiklart bilim insaninin fiziksel dzelliklerine ait BBICT
¢izim gostergeleri

Gostergeler (Kodlar) On test Son test

f % f %
Laboratuvar giysisi 2 6,3 1 4,0
Laboratuvar Onliigii 6 18,8 1 4,0
Gozliikli 4 12,5 2 8,0
Sakalli-Biyikli 1 3,1 3 12,0
Cebinde kalemleri olan - - 3 12,0
Dagimik 2 6,3 - -
Astronot - - 1 4,0
Sik kiyafet giymis 3 9,4 6 24,0
Daginik Sach 6 18,8 1 4.0
Dik Sagh 1 3,1 2 8,0
Diger -Bilim insani ¢izimi 7 21,9 5 20,0

Arastirmaya katilan 6gretmen adaylarinin bilim insaninin fiziksel 6zelliklerine yonelik algilari,
uygulama son testine gore ise laboratuvar giysisi (n=1), laboratuvar 6nliigii (n=1), gozliiklii
(n=2), sakalli-bryikl1 (n=3), cebinde kalemleri olan (n=3), astronot (n=1), sik kiyafet giymis
(n=6), dagmik sag¢hh (n=1), dik sachh (n=2) ve diger bilim insani ¢izimi (n=5) olarak
goriilmektedir.

Tablo 15. Bilim insaninin fiziksel 6zelliklerine yonelik gostergelerinin uygulama 6n test ve son testine ait
¢izimlerdeki RME-C Pearson Ki-Kare uyum analizi
X2 Ss Sd p*
Fiziksel Ozellikleri 0,949 ,060 1 0,619
(P*>0.05)

Tablo 15°de arastirmaya katilan 6gretmen adaylarinin, bilim insanlarinin fiziksel 6zellikleri ile
ilgili ¢izimleri ile RME-C ¢izim gostergelerinin uygulama 6n ve son testine gore arasinda
(p>0.05) iliski olmadig1 goriilmektedir. Bdylece bahsedilen benzer olmayan gosterge
¢izimlerinin On test ve son test ¢izimlerinden farkli oldugunu ve bilim insanlarinin fiziksel
ozelliklerine yonelik algilarinin da degistigini gostermektedir.

Yar1 yapilandirilmis gériisme formuna verilen cevaplar cizimleri destekler sekildedir. Cizim
analizi sonuglarinin da benzer sonuglar icerdigi D1, D2, D3 ve D4 kodlu katilimecinin goriisleri
su sekilde ifade edilmistir:

D1. Bilim insani onceden cinsiyet olarak daha ¢ok erkek aklima geliyordu. Ciinkii genelde bizim
bilim insam algimizda bilim insani olarak denmiyor da bilim adami deniyordu ondan dolay:.
Goriintis olarak aklimda farkl bir durum vard: fakat su an i¢in tamamen farkl bir profil
olusuyor. Benim algimin degistigini diisiiniiyorum.

D2. Canan Dagdeviren’i sosyal medyadan takip etmeye basladim. Bizim gibi gayet modern,
stk ve modaya uygun giyinebiliyor bakimli bir fiziksel goriiniisii var. Ugraslar: dikkatimi
cekti. Eksiksiz, aynen bizim gibi bizden hi¢cbir fark: yok. Ugras olarak da fark: yok. O da bizim
gibi kahvesini icip giizel manzarasini paylastyor.

D3. Onceden bilim insanlari deyince yagh, bakimsiz, beyaz onliiklii, elinde uygulama tiipii
olan hafif kel gibi insanlar goziimde canlanirken, uygulamalardan sonra fark ettim ki ashinda
normal insanlarmig algim degisti onu anladim.
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D4. Onceden algim ¢ilgin demistim daha farkl, bizden farkl olmali demistim ama su an
bambaska bir algim var. D6. Canan Dagdeviren ve Mete Atatiire benim algimi degistirdi.
Canan Dagdeviren’i gercekten begendim. Ikisi de oldukca sik ve gengler aklimda farkh
canlandirmisim.

Sinif 6gretmeni adaylarinin bilim insaninin fiziksel 6zellikleri hakkindaki algilari, uygulama
oncesinde bakimsiz, onliiklii ve dagmik goriiniislii gibi geleneksel bilim insan1 nitelikleriyken,
uygulama sonrasinda modern, giinliik modaya uygun ve sik kiyafetler giyen insanlar olduklar1
ve toplumdan soyutlanmis kisiler olmadiklar1 belirtilmistir.

SONUCLAR VE ONERILER

Bu kisimda, bilim ve bilim insan1 algist bu arastirma kapsaminda elde edilen bulgulara gore
yorumlanmistir. Alt problemlere yonelik elde edilen bulgularin sonucglari bu bdliimde
aciklanmis ve her boliim igin 6nerilerde bulunulmustur.

Teknoloji tabanli uygulamalar kullanilarak yapilan bu aragtirmada, uygulama araci olarak
kullanilan Web 2.0 araglarinin uygulama 6n test ve son test arasinda bilim ve bilim insani
algisinda, algiy1 farkli bir boyuta tasidigi goriilmiistiir. Bilim ve bilim insan1 algisina yonelik
sonuclar teknoloji tabanli uygulamalarin arag¢ olarak kullanimiyla, sinif 6gretmeni adaylarinin
algilarinda Web 2.0 araglarinin etkili bir ara¢ oldugunu ortaya koymustur. Arastirmadan elde
edilen bulgular sonucunda teknoloji tabanli uygulamalar ile yapilan etkinliklerin, 6gretmen
adaylarinin bilim ve bilim insan1 algisi iizerinde etkili oldugu goriilmektedir.

Bilim Algisina Yonelik Sonuglar

Bilim taniminda; evreni agiklama, topluma yarar saglama, bilimsel ¢alismanin dogasi alt
temalar1 incelenmis ve kategoriler katilimcilarin verdigi cevaplarla desteklenmistir. Sinif
Ogretmeni adaylarinin verdikleri cevaplar, ¢ikan kategori ve alt temalar incelendiginde bilimi
tanilama konusunda ders kapsaminda aldiklar1 bilim algisiyla birlikte, yeterli bilgi ve donanima
sahip olduklar1 sdylenebilir. Bilimin tanimi bashigi altinda gegen insanlia fayda saglama
kategorisi de simif 6gretmeni adaylarinin, bilimin faydalarinin yeterince farkinda oldugunu
gostermektedir. Bilim algist baglig1 altinda ¢ikan bulgular ile yiiz yiize (yar1 yapilandirilmais)
goriisme formu sonucunda c¢ikan bulgularin benzerlik gosterdigi goriilmiistir. Yiiz yiize
goriisme formunda verilen cevaplarda da benzer sekilde bilime 6nem verdikleri ifade edilmis
ve bu ifadeler bilim algisinda 6nemli rol oynamigtir. Siif 6gretmeni adaylari, teknoloji tabanli
uygulamalarin bilim algilarinda biiyiik degisiklikler yaptigini, uygulama siiresinde dersleri daha
verimli dinlediklerini, sikilmadiklarini ve dersin kalic1 oldugunu belirtmislerdir. Aragtirmadan
elde edilen sonuclarda bilim algisinin 6gretilerini gelecek nesillere aktaracak siif 6gretmeni
adaylarinin, Web 2.0 uygulamalari ile tanigmasi ve bu uygulamalar1 6grenmeleri ¢ok islevsel
olmustur. Smif 6gretmeni adaylarinin; her zaman rehber, yol gosteren konumundaki kisi
olmalari, sinirlt goriislere sahip olmamalari, gelecek nesildeki 6grencilerine bilgiyi dogru
aktarmalar1 sayesinde Ogrencilerinde de bilim algisinin farklilasacagir 6n goriilebilir. Sonug
olarak teknoloji tabanli uygulamalarla sinif 6gretmeni adaylarinin bilim algilarinda degisiklik
olmustur.

Bilim Insani Algisina Yénelik Sonuclar
Bilim insam algisin1 belirlemeye yénelik BBICT ve RME-C gosterge cetveline gore
degerlendirilen sinif 6gretmeni adaylarinin ¢izimleri incelendiginde RME-C’de yer alan alt

kategorilere ait sonuglar asagida belirtilmistir.
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Smif 6gretmeni adaylarinin bilim insani kisisel 6zellikleriyle ilgili olarak on test ve son testlerde
benzer ifadeler kullandig1 goriilmiistiir. Katilimeilar bir bilim insaninin kisisel 6zellikleri i¢in
On testte coktan aza dogru; “merakli, sabirli, zeki, akilct ve bilgili, arastirmaci, nesnel,
sorgulayici, ahlakli” gibi cevaplar verirken son testte coktan aza dogru; “kararli, merakli,
caliskan, zeki, akilc1 ve bilgili” gibi cevaplar vermislerdir. On testte olmayip son testte olan tek
kisilik ozelligi ise sorumluluk sahibi kisilik oOzelligidir. Ayrica kararli kisilik 6zelligini
uygulama Oncesi 5 katilimci yazmisken uygulama sonrasi 11 katilimci, ¢aligkan kisilik
Ozelligini ise uygulama Oncesi 2 katilimcr yazmigken uygulama sonrasi 6 katilimer yazmastir.
Uygulama siiresince bilim insanlarinin hayatlarinin tanitilmasinin sorumluluk sahibi kisilik
ozelliginin yazilmasinda, kararli ve caliskan kisilik 6zelliklerinin sayisinin artmasinda etkili
olmus olabilecegi diisiiniilmektedir. Sabirli 6zelligi uygulama 6ncesi 11 katilimci tarafindan
uygulama sonrasi ise 4 katilimci tarafindan yazilmis fakat kararl kisilik 6zelliginin sayisi
uygulama Oncesi 5, uygulama sonras1 11 kisiye yilikselmistir. Bu durumun da yine bilim
insanlarinin biyografilerinden kaynakli oldugu diisinilmektedir. Sinif 6gretmeni adaylarinin,
bilim insanlarinda en temel gordiikleri kisisel 6zellik merakli, zeki, akilct ve bilgili olmast
gerektigi yoniindedir. Cermik (2013), yaptigi calismada bilim insanlarinin kisilik 6zelliklerinde
merakli, arastirmaci ruhunun oldugu, sabirli, elestirel ve kararl kisiler olmasi gerektigini
belirtmistir.

Cizim analizinin sonuglarina bakildiginda sinif 6gretmeni adaylarinin bilim insani algisinda
BBICT ve RME-C gosterge cetveline gore aldiklar1 puanlara gére anlamli farkliliklar oldugu
goriilmiistiir. Siif 6gretmeni adaylarinin RME-C gdsterge cetveline gore aldiklarr puanlarin
cinsiyete gore farkli oldugu ve farkli ¢izimlerin oldugu goriilmiistiir. Uygulamanin 6n testi ve
son testi karsilastirildiginda, son testte yeni modern ve ¢agdas bilim insanlarin ¢izimlere
yansidigi goriilmiistiir. Sinif 6gretmeni adaylarinin son testte kadin bilim insanlarini net bir
sekilde daha fazla ¢izdikleri goriilmiistiir. Ayrica uygulama sonucunda yeni 6grendikleri farkli
bilim insanlarina ¢izimlerinde yer vermislerdir. Siif 6gretmeni adaylarinin 6zellikle Tiirk bilim
insanlarina da ¢izimlerinde yer verdikleri tespit edilmistir. Ttlirk ve kadin bilim insan1 algisinin
sinif 6gretmeni adaylarinda uygulamadan sonra 6n plana ¢iktig1 ve cizimlerde ifade edildigi
goriilmiistiir. On test bilim insan1 cinsiyeti ¢izimlerinde bu calismada da erkek bilim insani
cizimlerinin ¢ogunlukta oldugu goriilmiistiir fakat son test ¢izimlerinde bu durum degismis ve
kadin bilim insam1 daha ¢ok ¢izilmistir. Kadin bilim insanlarim1 genellikle kadin 6gretmen
adaylarinin ¢izdigi goriilmiis fakat 9 erkek 6gretmen adayinin kadin bilim insani1 ¢izimi yaptigi
da goriilmiistiir. Bu ¢alismada kadin ve erkek cinsiyeti kodunun yaninda BICS (Bilim Insani
Cinsiyetle Smirlandirilamaz) kisaltmasi ile olusturulan bir kod daha vardir. Bu kodun
olusmasini saglayan katilimcilar, hayallerindeki bilim insanini ¢izmeleri istenince kadin veya
erkek cizmeyi reddetmis ya da “Bilim insanmi bir cinsiyetle belirtemem.” seklinde not
diismiistiir. Bag ve Kii¢iik (2011)’lin bulgular boliimiinde bahsettigi gibi kadin ve erkek bilim
insanlariin olabilecegi ve birlikte calisabildikleri fikri tiim Tiirk toplumuna yayilmaya
baslamistir. Onbagsili (2018) ilkokul 6grencileriyle yaptigi arastirmasinda da tim erkek
ogrencilerin  bilim insam1 denildiginde erkek figiiriinii ¢izdigi goriilmiistiir. ilkokul
donemlerinden baglayan bu alginin {iniversite 6grencilerinde de devam ettigi anlagilmaktadir.
Ancak yapilan uygulamalarin her yas diizeyinde bilim insan1 algisin1 degistirebilecegi de acikga
goriilmiistiir.

Cizim testinde aragtirma disiplini olarak sinif 6gretmeni adaylarinin ¢izimlerinde algilarinin,
uygulama 6n ve son testinde farklilasmadigi, ¢izimlerin 6n test ve son testte hemen hemen ayni
sekilde ifade edildigi goriilmistiir. Uygulama 6n testine gore fizik, tip ve kimya disiplinlerinde
calisan bilim insanlarinin daha ¢ok ifade edildigi goriilmektedir. Calismada son teste yonelik
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cizimlerde ise tip alaninda insan hastaliklar1 {izerinde ¢alisan bilim insaninin daha ¢ok ¢izildigi
goriilmiistiir. Fizik disiplini uygulama oncesi 12 kigiden uygulama sonrast 2 kisiye diigmiis,
Egitmenlik disiplini ise uygulama 6ncesi 4 kisiden uygulama sonrasi 14 kisiye ¢ikmistir. Bu
sonu¢ bilim insanlarinin sadece bulus ve icat yapan kisiler olmadigi algisinin yerlestigi
sonucunu gosterebilir. Derste 6grenilen bilim insanlarinin biyografileri incelenirken ¢ogunun
tilkemize doniip 6grenciler yetistirdigi ve egitmenlik yaptig1 bilgisinin de bu sonucu sagladigi
diistiniilmektedir. Kimya disiplinini uygulama 6ncesi 7 katilimc1 yazarken, uygulama sonrasi 1
katilimer yazmistir. Bu durumun da yine bilim insanlariin sadece kimya disiplini ile ugrasan
insanlar olmadigi, laboratuvar onliigili, beherler, cam tiiplerle ¢alismak zorunda olmadigi
algisinin teknoloji tabanli uygulamalarla verilmis oldugu diistiniilmektedir. Son test
cizimlerindeki dikkat ¢ekici bir bulgu da astrofizik disiplinin ayrica belirtilmesidir. Bunun
sebebinin islenen bilim insanlarindan Feryal Ozel’in uzmanlik alaninin Astrofizik olmasi
tahmin edilmektedir.

Cizim testi sonuglarinda yer alan bilim insaninin fiziksel 6zellikleri baghigi altinda bilim
insanlarmin dis goriiniislerine yer verilmistir. Laboratuvar giysisi uygulama oncesi 2 kisiden
uygulama sonras1 1 kisiye; laboratuvar 6nliigli uygulama 6ncesi 6 kisiden uygulama sonrasi 1
kisiye diismiistiir. Genel olarak laboratuvarda giyilen giivenlik kiyafetleri ise uygulama dncesi
8 kisiden uygulama sonrasi 2 kisiye diigsmiistiir. Literatiirde laboratuvar 6nliigii geleneksel bilim
insani algisinin gostergelerinden biri olarak karsimiza ¢ikmaktadir. Sinif 6gretmeni adaylarinin,
laboratuvar 6nliigli uygulama dncesi ve uygulama sonrasi ¢izimlerine bakildiginda geleneksel
bilim insan1 algisindan uzaklastig1 goriilmektedir. Bu kategori sonucunun, Erkorkmaz (2009)’1n
calismasindaki bilim insan1 laboratuvar onliiklii degil giinliik, spor kiyafetli olarak ¢izilmesi ile
Ortiistiigii goriilmiistiir. Genel olarak yapilan bilim insani algisinda Chambers (1983), Kara
(2013), Kemaneci (2012) ve Ocal (2007)’1n ¢alismalarinda bilim insanlarin beyaz onliiklii
olarak ¢izildigi goriilmiistiir. Arastirma sonucunda sinif 6gretmeni adaylarmin ¢izimlerinde
bilim insaninin kiyafetlerinin cogunlukla farkli resmedildigi sonucu ¢ikmistir. Gozliik ¢izimini
uygulama Oncesi 4 katilimer ¢izerken uygulama sonrast 2 katilimei, dagimik goriintii ¢izimini
uygulama Oncesi 2 katilimci ¢izerken uygulama sonrasi higbir katilimer ¢izmemistir. Ayica
daginik sa¢ ¢izimi uygulama oncesi 6 kisiden uygulama sonrasi 1 kisiye diistiigii goriilmiis ve
bu da modern bilim insani ¢izimlerinin arttigini1 géstermektedir. Benzer bulgular Kabatas ve
arkadaslarmin (2020) ilokul ogrencileriyle yiiriittiikkleri arastirmalarinda giinliik diizgiin
kiyafetli, bakimli saghi bilim insan1 c¢izimleri tespit edilmistir. Astronot kiyafeti ¢izimi
uygulama Oncesi hi¢ olmayip uygulama sonrasi ortaya ¢ikan bulgulardayken sik kiyafetlerle
¢izim uygulama Oncesi 3 katilimcidan uygulama sonrasi 6 katilimciya ytikselmistir. Bu durum
teknoloji tabanli uygulamalarin sinif 6gretmeni adaylarinin bilim insaninin fiziksel goriintiisii
ile ilgili algisinin degistigini gostermektedir. Ayrica katilimeilar yiiz yiize goriisme formunda
da ortaya cikan bu bulgular1 desteklemisler ve algilarinin hi¢ bdyle olmadigini1 bazi bilim
insanlarii goriince sasirdiklarint 6zellikle fiziksel 6zelliklerini hi¢ boyle diisiinmediklerini
belirtmislerdir. Sonuglara bakildiginda bu arastirmanin, literatiirde Camci (2008)’nin,
Chambers (1983)’1n, Erkorkmaz (2009)’1n ve Ocal (2007)’1n, arastirma sonuglarindan farkli
sonuglar yansittig1 goriilmiistiir.

Sinif 6gretmeni adaylarinin ¢izimlerinde arastirma sembolleri 6n testinde uygulama tiipii (beher
kab1), uygulama hayvani alternatif semboller 6n testinde ampul, duman ¢ikisi, diislince objesi,
tehlike isaretleri, kahramanlastirma, bilgi sembollerinin 6n testinde ise kitap gibi kodlar
cikmistir. On test gizimlerinde siif dgretmeni adaylarmin geleneksel bilim insan1 algisinim
devam ettigi goriilmektedir. Arastirma sembollerinde uygulama tiipii (beher kab1) uygulama
oncesinde 8 kisiden uygulama sonras1 3 kisiye, uygulama hayvani uygulama oncesinde 1
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kisiden uygulama sonrasi 0 kisiye diismiis ve teleskop uygulama oncesinde hi¢ ¢izilmemesine
ragmen uygulama sonrasinda 2 katilimci tarafindan c¢izilmistir. Arastirma sembolii olarak
kullanilan denek hayvanlarinin ise fare ve tavsan ¢izimleri oldugu goriilmiistiir. Alternatif
sembollerde duman ¢ikis1 uygulama oncesi 3 kisiden uygulama sonrast 1 kisiye diismiistiir.
Diisiince objesi uygulama oncesi 3 kisi, tehlike isaretleri ve kahramanlastirma da 1 kisi
tarafindan yazilirken uygulama sonrasi hi¢bir katilimci tarafindan yazilmamustir. Tehlike
isaretlerinde “Unlem isareti, kuru kafa, alarm, radyasyon uyari isareti vd.” ¢izimlerine yansitan
siif 6gretmeni adaylarinin tehlike isareti kategorisinde geleneksel bilim insani algisindan uzak
oldugu goriilmektedir. Bilgi sembolleri 6n testinde dolap, kalem, yazi tahtasi hi¢ ¢izilmezken
son testte yazi tahtast 7 katilimei, kalem 6 katilimci tarafindan ¢izilmistir. Yazi tahtasi ve
kalemin On testte ¢izilmeyip son testte ¢izilmesinin, arastirma disiplininde ¢ikan egitmenlik
disiplini ile ilgili oldugu diistiniilmektedir. Ayrica kitaplikta veya masanin {izerinde bulunan
bazi kitap isimlerinin “Sosyal Bilimler, Tiirk Dili ve Edebiyat1” igerikli oldugu da goriilmiistiir.
Arastirmanin 6nemli bulgularindan birisi de son test alternatif sembollerde ¢ikan odiil
kategorisidir. 2 sinif 6gretmeni adayr ¢izdigi bilim insanlarinin yaptigi calismalarla 6diil
aldigini belirtmistir. Bu ddiillerden birisinde bir bilim kadini, Feryal Ozel ‘in arastirma disiplini
olan astrofizik alaninda 6diil almakta, diger ¢izimde ise bir bilim insaninin aldig: 6diilde “Ay-
yildiz” sembolii bulunmaktadir. Bu bulgular, son test sinif 6gretmeni adaylarinin bilim insani
algilarinda Tiirk ve kadin bilim insanlarinin var oldugunu géstermektedir.

Sinif 6gretmeni adaylarinin, bilindik-tanidik bilim insanlarin1 yazmalari istendiginde uygulama
oncesi 11 Tiirk bilim insan1 yazmisken uygulama sonras1 22 Tiirk bilim insan1 yazdiklar1 tespit
edilmistir. Uygulama 6ncesi Newton, Albert Einstein, Stephan Hawking, ibn-i Sina, Marie
Curie, El Cezeri, Galileo Galilei ¢izimleri azalmis, bazi bilim insanlar1 uygulama sonunda hi¢
yazilmamistir. Azalan veya yazilmayan bilim insanlariin yerine Aziz Sancar uygulama 6ncesi
2 katilimcidan uygulama sonrast 6 katilimciya, Oktay Sinanoglu uygulama Oncesi 1
katilimcidan uygulama sonras1 3 katilimciya, Cahit Arf uygulama o6ncesi 1 katilimcidan
uygulama sonras1 3 katilimciya, Canan Dagdeviren uygulama 6ncesi 3 katilimcidan uygulama
sonras1 4 katilimciya yiikseldigi goriilmiistiir. Ayrica Dilhan Eryurt, Remziye Hisar, Burcu
Ozsoy uygulama siirecinden sonra ilk defa son testte yazilan bilim insanlarindandir. Feryal
Ozel, Afet Inan ve Gazi Yasargil 6n test ve son testte ayni sayida yazilmistir. Onemli
bulgulardan birisi de bilindik- tanidik bilim insanlarina bir sinif 6gretmeni aday1, “bildigim bir
bilim insan1 yok” cevabini vermistir. Ancak son testte bu cevap goriilmemistir. Bu durum
teknoloji tabanli uygulamalardan sonra bilim insanlarini tanidigr ve bilim insani algisinin
sekillendigi yoniinde yorumlanabilir.

Siif 6gretmeni adaylarinin ¢izimlerinin ¢alisma mekanlarina gére 6n ve son test ¢izimlerinde
alg1 farkliliklar1 olusturdugu goriilmistiir. Bilim insanlarin1 genelde kapali ortamlarda
laboratuvarda, bilim atolyesinde veya evde calisir seklinde ifade eden smif Ogretmeni
adaylarinin son testte laboratuvar, astronot, Diinya, Ay cizerek ifadelerini net sekilde
yansittiklar1 goriilmektedir.

Sonug olarak smif 6gretmeni adaylariin sinifta ve dis etkinliklerde geleneksel bilim insani
algisini degistirecek ve cagdas, modern ve sik bilim insanlar1 algisinin olusacagi, bilim insanina
yonelik olumlu anlayislarin kazandirilacagint da bilim insani algis1 iizerinde algilanan cagdas
bilim insan1 algisma olumlu katki saglayacagi disiiniilmektedir. Arastirma siirecine ve
sonuglaria dayanarak asagida bazi 6neriler sunulmustur:
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e Bu arastirmada aragtirmact ders sorumlusu olmadig1 i¢in ve siire agisindan sinirl bir
siire i¢in izin alinabildiginden uygulama sinirliliklar dahilinde tamamlanmustir. leride
yapilacak aragtirmalar daha uzun bir siireci (Ornegin bir egitim-6gretim yilini)
kapsayacak sekilde yapilabilir.

e Bu arastirmada 3 farkli veri toplama aracit kullanilmistir. Gelecekte yapilacak
aragtirmalarda farkli veri toplama araclari (6rnegin farkli ¢izim testleri, anketler, sinif
gozlemleri vb. gibi) kullanilarak daha fazla ve ¢esitli veri toplanmasi saglanabilir.

e Gelecekteki aragtirmalarin, katilimcilarin bilim ve bilim insam1 algis1 hakkindaki
diisiincelerini daha net bir sekilde ortaya ¢ikarmak i¢in birden fazla ¢izim (6rnegin,
RME-C ¢izim testinin yaninda Franck Drawing Tamamlama Testi (FDCT), Projektif
¢izim testi (PCT) vb. gibi) testlerinin karsilagtirmasi da onerilebilir.

e Smif 6gretmenlerinin yani sira farkli ¢aligma gruplariyla da benzer ¢caligmalar yapilarak
yorumlanabilir.

e Sadece lisansiistii egitimde degil, lisans programlarinda da sinif 6gretmeni adaylarinin
bilim ve bilimin dogasiyla ilgili konulara daha ¢ok yer verilmesi saglanabilir.

e Bu calisma bir sinifi temsil etmekte ve ilerleyen calismalarda daha fazla sinifla birlikte
kontrol gruplu ¢aligmalarin da nicel ve nitel olarak yapilmasi 6nerilmektedir.

e Fen Ogretiminde kullanilan kavramlarin ve yazili kaynaklarin incelenmesine, bilimin
dogasina iliskin kavram yanilgilarinin tespit edilip giderilmesine yonelik diizenlemeler
yapilabilir.

e Teknoloji tabanli uygulamalarin bilim insan1 algisinda 6zellikle kadin bilim insanlarinin
betimlenmesinde etkisinin oldugu goriilmiistiir. Ayrica sonuglar Tiirk kadin bilim
insanlarma yonelik alginin degistigini gdstermistir. Bundan sonra yapilacak
arastirmalarda kaliplagsmis cinsiyet¢i bilim insan1 algisini degistirmek i¢in ders
kapsaminda hem kadin hem erkek farkli bilim insanlarinin hayat hikayelerine, bilime
olan katkilarina daha detayl yer verilebilir.

e Smif §gretmeni adaylarmin mesleklerine adim atmadan once lisans derslerinde fen
bilimleri kapsaminda bilim insanlari ile O6grendikleri konulari, 6grencilerine
ogretebilmeleri agisindan tecriibe kazanmasi gerekmektedir. Bu amagla sinif 6gretmeni
adaylarina yonelik bilimsel proje ve seminerlere Onemli Ol¢lide katilmalari
onerilmektedir.

e Sinif 6gretmeni adaylarinin almis oldugu egitim ve c¢evresel etkilesimlerin bilim insan1
algisii farklilastirdig1 sonucu goriilmektedir. Farklilasma sonucunda, bilimin dogasina
yonelik  zengin bir igerigin olugsmasmna katki saglanmaktadir. Dolayisiyla,
farklilasmanin getirdigi bu zenginligin daha da artirilabilmesi adina fen bilimleri
acisindan ortak konularin ve derslerin belirlenip, bu konulara ve derslere yonelik
disiplinler aras1 program ve etkinliklerin gelistirilmesi 6nerilmektedir.

Etik Metin

Bu makalede arastirma ve yayin etigi kurallar takip edilmektedir. Makale ile ilgili her tiirlii
ithlalin sorumlulugu yazar/yazarlara aittir.
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