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Abstract

STEM (Science, Technology, Engineering, and Mathematics) Education has become a necessity for a science and
technology-driven world. There is an increasing emphasis on STEM education from the economic, political, and education
sectors. The success of STEM education is possible with the effective implementation of STEM teaching strategies applied
by teachers. Thus, teachers’ practices and understanding of STEM education are crucial. As an effort to understand,
teachers’ practices of and opinions about STEM, this study explored science teachers’ perceptions about STEM education.
Ten science teachers working in primary schools in Tirkiye participated in the study. Semi-structured interviews were
conducted with the participants. The data obtained from semi-structured interviews were analyzed by using content analysis.
Teachers’ perceptions were examined under four categories: Teachers’ perception of the integration of science, the
applicability of STEM in Tlrkiye, the benefits of STEM education, and the barriers to effective STEM education. While
teachers mainly addressed the need to integrate different disciplines in science education and the importance of introducing
STEM to science classes, they aligned several factors such as schooling structure, resources and technology infrastructure,
student characteristics, teacher readiness, and cultural appropriateness as potential barriers.

Keywords: Integration, perceptions, science teachers, STEM education.
INTRODUCTION

STEM (Science, Technology, Engineering, and Mathematics) Education has become a necessity for a
science and technology-driven world. Moreover, numerous reports (such as Ministry of National
Education [MoNE], 2016; National Research Council [NRC], 2011) acknowledged the importance of
STEM for raising active citizens who will face the challenges of this science and technology-driven
world. The term STEM (abbreviation of science, technology, engineering, and mathematics) was first
used in the United States by the National Science Foundation in the late 1990s. The acronym was first
SMET, but after receiving negative feedback, it was changed to STEM (Sanders, 2009; Williams,
2011). Since its introduction, it has evolved and changed constantly. While its emergence rested on a
political agenda (government calls for increasing the number of students selecting STEM disciplines
as a career path) in the 1990s, it was enacted as S.T.E.M in schools (separate teaching of each
discipline rather than integrating STEM disciplines) (Blackley & Howell, 2015). The definition of
STEM education has been debated for a while for numerous reasons (Honey, Pearson, &
Schweingruber, 2014; Sanders, 2009). One reason is that the disciplines in the acronym are not
usually pedagogically related (Hallstrom & Ankiewicz, 2019) and these disciplines tend to be taught
separately (Pearson, 2017). Another reason that Bybee (2010) stated is that engineering is not a
subject being taught in primary and secondary school curricula. One last reason is the role of
technology in the acronym is often confusing (Williams, 2011). Still, there is an ongoing effort to
define STEM education. According to Sanders (2009), STEM education implies ‘teaching and
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learning between/among any two or more of the STEM subject areas, and/or between a STEM subject
and one or more other school subjects’ (p.21).

Consequently, STEM education emerged as a meta-discipline that emphasizes invention, problem-
solving, and technology use (Kelley & Knowles 2016). Students participate in authentic contexts for
meaningful learning and applying science and/or mathematics to produce technologies (Kelley &
Knowles 2016; Moore et al., 2014). According to Stohlman et al. (2012) integrated STEM education
is an approach to combine STEM disciplines in a meaningful way within the class while it is not
necessary to involve all STEM disciplines at once. The key point is making integration intentional and
relevant to students' lives (NAE & NRC, 2014).

The impact of STEM education on students is varied in the literature: Learning (Kelly & Knowiles,
2016; Moore et al., 2012; 2014), achievement (Becker & Park, 2011; Eroglu & Bektas, 2022; Guzey
et al., 2017; Sayilgan, Akkus & Yildirim, 2022; Yildirim & Altun, 2015), attitudes (Gilhan & Sahin,
2016, Karisan & Yurdakul, 2017; Simsek, 2019); motivation (Aktamig & Higde, 2022; Gokbayrak &
Karisan, 2017; NAE & NRC, 2014; Pearson, 2017; Tillman et al., 2014), student engagement
(Shernoff, 2013; Simsek, 2019), science process skills (Higde & Aktamuis, 2022; Uysal & Cebesoy,
2018; Simsek, 2019), higher level thinking skills (Moore et al., 2012), engineering design skills
(Ozkizilcik & Cebesoy, 2023), problem-solving skills (Ozkiziletk & Cebesoy, 2020) and scientific
creativity (Dogan & Kahraman, 2021; Eroglu & Bektas, 2022) were reported to be affected positively.
From relevant literature, we can conclude that STEM education has important premises for students.
However, it must be noted that successful STEM education requires effective instructional practices
(Breiner et al., 2012; Wang et al., 2011). While instructional practices are reported to be crucial
factors, the curriculum structure and teachers’ lack of skills and preparation for teaching STEM are
two key factors for failure in the successful integration of STEM education in school settings
(Blackley & Howell, 2015).

STEM Education and Teachers

Teachers® perceptions about STEM, understanding and knowledge in STEM is linked to their
classroom applications (Bell, 2016). However, the literature acknowledges that teachers need better
preparation for effective integrated STEM education (DeCoito & Myszkal, 2018; Guzey, Moore &
Harwell, 2016; Guzey et al., 2014). However, traditional discipline-based teaching is still dominant in
the schools which is an important barrier for transforming discipline-based teaching to integrated
STEM teaching (Nadelson & Seifert, 2017; Shen, Liu & Sung, 2014). Moreover, moving towards
integrated STEM education is often acknowledged as difficult by teachers (Guzey et al., 2016; Margot
& Kettler, 2019; Radloff & Guzey, 2016). Lack of understanding (Stohlman et al., 2012), lack of
integrated curriculum materials (Guzey et al., 2016; Nadelson et al., 2013; Roehrig et al., 2012),
limited content knowledge (Eijwale, 2013; Sanders, 2009; Nadelson et al., 2013; Ring, Dare, Crotty &
Roehrig, 2017), limited STEM knowledge of teachers (Nadelson & Seifert, 2017), confidence and
efficacy for teaching STEM (El-Deghaidy & Mansour, 2015; Nadelson et al., 2013; Zeldin, Britner, &
Pajares, 2008) were frequently reported as barriers for teachers to implement integrated STEM
activities and lessons. One way to overcome these aforementioned difficulties is through professional
development (PD) programs for in-service teachers. Indeed, the relevant literature report that PD
programs enhanced teachers’ task-specific engineering and scientific skills (Hardre et al., 2013) and
positive perceptions of STEM education (Herro & Quigley, 2017; Wang et al., 2011), implementation
of engineering design-based STEM skills (Guzey et al., 2014), reduced their perceived barriers for
effective STEM teaching (Herro & Quigley, 2017), increased content knowledge of, confidence for,
comfort with, and efficacy for teaching STEM content (Nadelson et al., 2013). In a similar vein,
Shernoff, Sinha, Bressler, and Ginsburg (2017) reported that teachers also acknowledged the
importance of teacher preparation during undergraduate education. Consequently, it was reported that
preparing teachers to teach STEM can be accomplished through teacher preparation programs (Bybee,
2013; English, 2016; Shernoff et al., 2017).
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STEM Education and Turkiye

STEM education is a relatively new terminology for the Turkish Education system. The first report
about STEM education in Turkiye reported that there is a decrease in the number of students pursuing
STEM careers in the university (Akglndiz et al., 2015). Accordingly, MoNE (2016) published a
report and presented the trends in STEM education all around the world and the need for STEM
education in the Turkish Education System. Turkish Industry and Business Association (TUSIAD)
also published another report for showing the need for STEM professionals in Turkish industry
through 2023 (TUSIAD, 2014). Altogether these reports have culminated in a curriculum change in
primary and secondary science and mathematics curriculum in Turkey in 2018 (MoNE, 2018). As a
result, a new skill set ‘engineering and design skills’ is explicitly addressed in the revised science
curriculum. Students are expected to integrate science with math, engineering, and technology to find
interdisciplinary solutions to problems by inventing and creating innovative products (MoNE, 2018).
Consequently, teachers’ own preparedness for implementing the curriculum change became a
question. Bell (2016) indicated that teachers’ perceptions of STEM, their understanding of STEM and
their expertise in implementation are crucially important in successful STEM delivery. Indeed, there
were numerous efforts to explore science teachers’ perceptions about STEM and its applicability in
Tirkiye to date. For instance, Eroglu and Bektas (2016) investigated perceptions of science teachers
who joined a STEM education workshop about STEM education. The teachers associated STEM-
based activities with physics and they could make explicit connections among mathematics and
engineering. Dogan and Saragoglu (2021) also explored science teachers’ perceptions of STEM after
participating a local workshop provided by research and development team of regional Provincial
Directorate of National Education. They reported similar findings about teachers’ willingness to
implement STEM-based activities in their classrooms in addition to the need of similar PD programs
for teachers. In another study, Ozcan and Kostur (2018) explored early career science teachers’
perceptions of STEM. The study reported that science teachers with one to two years of experience
were knowledgeable about the definition of STEM. Bakirci and Kutlu (2018) also explored science
teachers’ views about STEM education who were working in a city located in eastern region of
Tirkiye. In another study, Timur and Inancli (2018) explored pre-service science and in-service
science teachers’ perceptions of STEM and reported that pre-service science teachers were more
aware of STEM education. A more recent effort by Atalay and Oner Armagan (2023) explored
perceptions of teachers working in the city of Turkiye about STEM education. They reported that
while teachers were able to make explicit connections between science and other disciplines, they
were able to make connections among STEM activities and concepts in physics such as simple
machines, electricity, and energy. All the aforementioned studies reported barriers in front of
successful STEM implementation in schools such as lack of material (Atalay & Oner Armagan, 2023;
Bakire1 & Kutlu, 2018; Dogan & Saragoglu 2019; Eroglu & Bektas, 2016), time (Bakirc1 & Kutlu,
2018; Dogan & Saragoglu 2019; Eroglu & Bektas, 2016), student readiness (Atalay & Oner Armagan,
2023), teacher preparation (Atalay & Oner Armagan, 2023; Ozcan & Kostur, 2018), lack of
knowledge in STEM education (Bakirc1 & Kutlu, 2018; Timur & inangli, 2018), crowded classrooms
(Dogan & Saragoglu 2019), the inconsistency between the curriculum and the STEM objectives
(Ozcan & Kostur, 2018) and the difficulty in measuring and evaluating STEM activities (Dogan &
Saracoglu 2019). These studies were either conducted with science teachers after participating in a PD
program (Eroglu & Bektas, 2016; Dogan & Saragoglu 2019), with science teachers working in a city
in Turkiye (e.g., Bakirc1 & Kutlu, 2018), or with early career science teachers (Ozcan & Kostur,
2018). However, to the best knowledge, we did not encounter any studies focusing on science
teachers’ perceptions of STEM by using maximum variability sampling techniques. Our study
included participants with different teaching experience years (early career to experienced science
teachers) and working in different regions of Turkiye. Consequently, this study aimed to explore
science teachers’ perceptions of STEM, its applicability, benefits and the barriers in front of
successful STEM integration. Specifically, we sought to answer the research questions below:

1. What do the science teachers think about the integration of science with other disciplines?

2. What do the science teachers think about the applicability of STEM education?
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3. What do science teachers think about the benefits of STEM activities for students?
4. What do the science teachers think about the barriers to STEM education?
METHOD
Research Model

For this purpose, in the current study, the phenomenological method, one of the qualitative research
methods, was employed to elicit the opinions of teachers’ practices and opinions about STEM and
science teachers’ perceptions of STEM education.

Phenomenological research, one of the qualitative research designs, is a research design in which, as
mentioned before, a subject or situation that is not known in depth but about what we have some idea
about to the same extent is examined in depth, and individuals' perceptions and interpretations of
phenomena are revealed (Sigri, 2018). Creswell (2013) defines it as “research that determines the
common meaning of the lived experiences of several people about a phenomenon or concept”. The
reason for choosing the phenomenological design in the current study is to examine the opinions of
teachers about the phenomenon of STEM education.

Data Collection, Analysis, and Coding

The main data collection method used in phenomenological research is interviews. Similarly,
Creswell (2013) also mentions that the data collection process in phenomenological research includes
“interviews with individuals who have experienced the phenomenon™. In the current study data
collected by semi structured interview protocol which was developed by the researchers. Before the
interview form was developed, the existing literature was reviewed. On the basis of this literature
review, the draft interview form was created. After constructing interview questions, we sent the
interview question to four external researchers who held PhDs in the field of education who are also
interested in STEM for clarity of meaning. In addition, it was submitted to the review of an expert to
check the language and comprehensibility of the interview items. In line with the feedback from the
experts, the interview form was given its final form. In the interview form, there are items to elicit the
participants’ perceptions about STEM at school in Turkey.

All interviews were conducted face-to-face in the participants' working environments. Each interview
was audio-recorded with a voice recorder after informing the participants. An approximately 25 min.
ongoing interview was conducted with each participant. While conducting the interview, the
researcher tried to follow a systematic way. At the end of each interview, a preliminary analysis was
conducted and researcher notes were taken. When needed, the interviewees were re-contacted. After
the interviews, all the audio records were transcribed and coded. The data obtained from the
interviews were transcribed simultaneously with the data collection process. These transcripts were
coded by each researcher and analyzed by using the content analysis method.

Research Group

It is stated that in phenomenological studies, “a heterogeneous group whose size varies between 3-4
people and 10-15 people” should be focused on (Creswell, 2013). The participants of the current study
are 1o teachers who is graduated from educational faculty participating in the study on a volunteer
basis. Maximum variability sampling, which is one of purposeful sampling methods, was used in
determining the study group. The characteristic of participant is given at the Table 1.

Table 1 Characteristics of Participant

Participant Teaching Current school Previous schools worked Courses given
code experience
T1 4 years Village school Village school Science, elective course

about science

T2 2 years Village school Village school Science, elective course
about science

International Journal of New Trends in Arts, Sports &Science Education 4


http://www.ijtase.net/

> ~IJTASE " it et

International Journal of New Trends in Arts, Sports &Science Education — 2024, volume 13, issue 1

T3 1 year Village school None Science, mathematics
T4 11 years School located in city Village schools Science, technology design,
center information technologies
T5 3 years School located in city None Science, elective course
center (private) about science
T6 7 years School located in city None Mathematics
center
T7 7 years School located in city Village schools Science
center
T8 8 years School located in city Boarding school, School Science
center located in city center
T9 14 years School located in city Village school, boarding Science
center school, School located in city
center
T10 10 years School located in city School located in city center Science, technology design
center

Credibility, Transferability and Dependability

Two researchers coded the verbatim texts separately and then compared each coding to reach a
consensus between coders. In order to ensure the dependability of the study, the researchers analyzed
all the data in two different periods individually and then compared their analyses. After all the codes
were established, the sub-codes were determined and then the codes were revised. In order to ensure
the credibility of the study, while developing the interview form, a conceptual framework was created
by examining the relevant literature. While these interviews were going on, the data obtained from the
interviews were confirmed by the participant confirmation method by asking questions such as "ls it
like this?”, “Have | understood correctly?” After the interviews, the participants’ statements were
analyzed and these analyses were confirmed by the participants. Finally, all the data were first
analyzed by the two researchers together and then individually. To ensure the transferability of the
study, the findings obtained in the data analysis are given in detail by the direct quotation method
without any comment. What has been done in the process is explained in detail. In order to ensure the
dependability of the study, the raw data, and analyses obtained are stored by the researchers so that
they can be examined by others for possible confirmation in the future.

In terms of the ethical dimension, the most important priority of the researchers is the confidentiality
of the participants. The content of the study and the research questions were shared with the
participants before the interview. The participants were verbally re-informed about the study's
framework and ethical codes before the study and their consent was gained through voice recording.
After the completion of the reporting process, the full text was shown to the participants and the
publishing process was initiated after their approval was received. All the participants are coded as
T1, T2, T3, and so on. Any confidential data that could reveal the identity of the participants were
shared.

FINDINGS and RESULTS

Based on the research questions guiding this study, we divided the findings into four sections: (a)
Findings about teachers’ perceptions of integrating science with different disciplines, (b) the
applicability of STEM in Turkiye, (c) the benefits of STEM activities for students and (d) the barriers
to STEM implementation.

Before exploring the findings, we also asked the teachers whether they had ever heard of STEM or
not. While six teachers said ‘yes but partially’, four teachers indicated that they did not hear about
STEM. The teachers who were partially familiar with STEM indicated that they were aware of the
STEM acronym and acknowledged STEM education as an approach that could be used in educational
contexts but were not sure about what STEM education consists of and what activities could be
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regarded as STEM activities. Only one teacher (T7) was aware of STEM and indicated the importance
of STEM in a science and technology-driven society.

I have heard of STEM. As the program has pitfalls, STEM is necessary. In order to improve the
program, it is necessary to have a scientific-mathematical pillar and a verbal-linguistic pillar at the
same time. The reason why it is necessary is that students are already trying to understand nature,
trying to make sense of science, and everything related to science, actually, there must be math to
make it possible, that is, there must be technology today to make math possible, so to put it briefly,
STEM stands out as a very important requirement for the program.

Findings about teachers’ perceptions of integrating science with different disciplines

The first theme was teachers’ perceptions of the integration of science with other disciplines. The
teachers indicated that science itself is related to all disciplines. For instance, T1 indicated that:

We can integrate all disciplines into science education because science is like life itself because
science covers all parts of life. | mean, we can integrate our course into almost disciplines.

In a similar manner T2 indicated:

Science is actually life itself. It covers everything. So let me put it this way. The first question I ask
kids when | explain heat concept is this: ‘How does your mother make pasta at home?’ They are all
surprised. They explain how she does it. She puts the water in, then boils the pasta, and so on and so
forth. | ask again: ‘When does she put the salt in? Does she put the salt at first or after it boils?” They
all say after it boils. That is the experience of mothers: If she adds salt beforehand, the water will boil
later, so she adds salt after the water has boiled to prevent the gas from running out. The mothers do
not know the scientific explanation. But the scientific explanation is this: Salt raises the boiling point
of water, so the water boils later. Life is science. Science is related to everything. This is the simplest
example.

We then asked which disciplines specifically they believed that science is related. The disciplines with
which science is associated are shown in Figure 1:

Physical

Education

Figure 1. Teachers’ perceptions about the integration of science with other disciplines

As expected, all the teachers indicated that science was primarily related to mathematics and Turkish
language courses. Besides mathematics and Turkish language courses, the teachers indicated that
science is related to other disciplines such as music, physical education, English, and social sciences.
Sample excerpts explaining how teachers explained that science is connected to other disciplines are
presented in Table 2.
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Table 2. Sample excerpts explaining the connection between science and other disciplines

Teacher
ID

Disciplines
related

Sample excerpt

T3

T5

T1

T9

T1

T8

Mathematics

Turkish
language

Music

Physical
education

Social
sciences

English

We benefit from mathematics. Part of science is numerical and what | mean, one leg is
numerical. Many students have problems with mathematical operations. For example, if there
is a formula, let me explain it with an example. For example, when we calculate density, we
say mass is divided by volume. But if we ask for the volume instead of dividing the density by
the mass, the child cannot deduce it.

Science is related to other fields, especially Turkish and mathematics. First of all, being able to
understand what you read is important. Science questions are now related to being able to
interpret what you read. The student can be successful in science if he/she can understand the
explanations given or if he/she can understand what he/she reads in general.

We also benefit from music lessons: We have a sound unit in 8th grade. How does the pitch,
thinness, thickness, and frequency of the sound in musical instruments affect whether the sound
is thin or thick? For example, we use music class for this. We ask our students who play
musical instruments to bring their instruments. We even try out these musical instruments.
How does it sound when it is tuned, how does the string sound when it is tight, how does it
sound when it is loose? Then, for example, our students who play the darbuka, and how it
affects the sound when the surface is wide, for example, we also used them in our lessons. We
also benefit from the music.

There is a topic on nutrients in the 5th grade. Nutrients are categorized: energizing,
constructive, or restorative Actually, it is also related to physical education. Another example is
at the 6th grade level: the circulatory system... When you run too much, your heartbeat speeds
up. By trying this in physical education class, students can actually discover it there.

In social studies, students learn about natural and historical beauties and the places where they
are located. In science class, there are units on them, or if they know their names and
characteristics well, they can better understand how these living things adapt to the place where
they live and make better inferences when we study species, habitat, and population in science
class.

Since science is a subject at the center of life and human beings, it has common denominators
with all subjects. I think the secret of success in science is to benefit from all subjects. Let me
give you an example from English. We shorten the word "force™ to "f", I tell them that it comes
from the English word force, | make a connection between science and English.

Findings about the applicability of STEM in Turkiye

We asked the teachers whether STEM education can be used in the Turkish education system. Out of
the 10 participants, eight of the teachers said that they believe that it can be implemented in the school
curriculum. Sample excerpts voicing their opinions are provided below:

‘I think it is a good thing to implement this model /referring to STEM education/. Because science is a
subject that prepares people for life. In other words, the children should be able to use the
information that they have learned in their lives after they have left school. It should not just be a
theoretical lesson. That's why | think we should apply it to everyday life. | think we should even
increase STEM activities in science courses. In other words, the science courses should be functional.
When we apply STEM activities more, the science courses can be improved.’ (T1)

‘I think such activities /freferring to STEM activities /will be beneficial because engineering is already
a field related to science and mathematics.’ (T3)

‘I think STEM activities are necessary for the science curriculum. It is always better to concretize the
concepts than to memorize them.’ (T8)

Only two teachers (T2 and T6) were hesitant about the applicability of STEM education in Turkiye.
Their reluctance was due to either inadequate school infrastructure (T2) or the high school entrance
exam (T6). Their excerpts are provided below:
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‘We are renewing the curricula, but these curricula are made according to those in Cankaya /referring
to the city in which MoNE headquarters are found/. They never think about our school or consider the
schools in a village and design the programs accordingly. My school lacks many materials. You will
not believe it, there are not many materials in my school, not even the most basic experimental
materials for conducting simple science experiments.’ (T2)

‘As long as students have that kind of test anxiety /referring to the high school entrance exam/, | do not
think we will be successful in introducing STEM education into our education system. It will be just a
name change as a system.’ (T6)

Findings about benefits of STEM education

The third theme was science teachers’ opinions about the possible benefits of STEM education.
Science teachers were generally positive about the benefits of STEM education. Their opinions were
grouped under four categories: (a) interest, (b) class participation, (c) efficient learning and (d)
learning by doing and experiencing (see Figure 2).

Learning by
doing and
experiencing

Benefits
of STEM
education

Class
participation

Efficient
learning

Student
interest

Figure 2. Teachers’ opinions about possible benefits of STEM education for student participation

All teachers indicated that STEM education in general and STEM activities will enhance student
interest and attention in science classes.

‘I believe that such STEM activities may be more beneficial for students to learn by doing and
experiencing. Moreover, they will easily remember what they have done themselves.’ (T3-learning by
doing and experiencing)

‘I think it is /referring to STEM education/a necessity for our country, because after graduating from
school, students usually cannot transfer what they have learned in school to everyday life, they cannot
use it. In other words, after graduating from school, a student should be able to easily apply the
knowledge they have learned in school to their daily life, they should be able to apply it to their daily
life. This is possible with STEM education.” (T-efficient learning)

‘I think this kind of STEM activities will make the child's brain more active and allow for more
effective learning.’ (T5-effective learning)

‘Such STEM activities allow students to become more engaged in the science classes.’ (78-class
participation)

‘I think it would be good to do STEM activities. It would capture students' attention and interest.” (72-
student interest)

Findings about the barriers to STEM education

The last theme found in teachers’ responses was teachers’ perceptions about barriers to STEM
education. In fact, teachers stated a range of barriers to effective STEM education. These barriers can
be categorized under four major themes as: (a) cultural appropriateness, (b) students related factors,
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(c) school system and (d) school structure. Figure 3 shows the major themes and categories under
these themes:

Student

interest/maotivation

Socioeconomic
status

Family
involvement

e
~

Students related
factors

Resources/
materials

Barriers
intfi:::rzlﬁite School struture tO STEM
Education

Cultural
appropriateness

Classroom size

Scence Teachers'
p:zﬁ:r::‘ workload
High school Teacher
enterance
system preparedness

Figure 3. Teachers’ opinions about barriers to effective STEM education

The school system and school structure were the two most common themes found among teachers’
responses. While classroom size, technology infrastructure, and resources/materials were grouped
under the school structure theme; high school entrance exams, the content of the science program,
teacher workload, and preparedness were grouped under the school system theme. Teachers
frequently stated some concerns rooted in the school system in Turkiye. Sample excerpts are provided

below:

‘Since engineering is already a field related to science and mathematics, such activities /referring to
STEM activities/will indeed be useful. But I think teachers need to be trained. | mean, there are many
science teachers who even do not use the simplest form of a simple electrical circuit in their courses.’
(T3- teacher preparedness)

‘I was a classroom teacher of a class. However, | could not visit the families of the students in the class
during the week, because | was teaching 35 hours a week. | mean, | was teaching 32 hours in science,
and | was also teaching an extra three hours because | had to. When exactly could | do STEM activities
in my class?’ (T6-workload)

‘Of course, in the current examination system, as | said before, students are more test-oriented and
test-successful, and this situation pushes us to solve tests and acquire test-solving techniques. After all,
the number of correct answers is taken into consideration. For example, what is a student's ideal? To
go to a science high school. What should s/he do to go to science high school? S/he has to solve more
questions.’ (T5- high school entrance exam)

‘One of my own students, who was in the 7th grade at that time, did not want to take physical education
course because of this exam [referring to high school entrance exam]. | was his class teacher, but we
made him take the physical education class. He was worried about the exam.’ (T9- high school
entrance exam)
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‘It is important for us to keep up with the topics in class. The content of science courses is very intense,
even though it has been reduced, it is much less intense than it used to be, but it is still very intense.
Because we also try to do experiments, | think there should be a separate hour for conducting
experiments. Since | also have to do the experiments in the class, it is difficult to keep up with the
topics.” (T1-the content of science lessons)

Apart from school system-related problems, science teachers in this study frequently indicated that
school structure-related problems such as classroom size (i.e., high number of students in a class),
insufficient technology infrastructure (i.e., internet connection, up-to-date computers, lack of
technicians who would provide repair support) and resources/materials (i.e., lack of materials to
conduct science experiments or science laboratories). Below, sample quotations representing each
category are presented:

‘I had 42-43 students in a class. How could | able to use STEM activities with these 43 students.’ (T6-
classroom size)

‘There are so many students in my class that it takes time for me to get them to the lab in the most
secluded corner of the school.’ (T2, classroom size)

‘We even have problems connecting to the Internet. Since | work in a village school, | have Internet
connection problems. I can send the tests to the students as homework, and | can follow them from
there. We can get their reports, which student has done it, how many questions have been solved, and
how much of the homework has been done. The reports came to us. But since there is no Internet
access, we cannot use it effectively. ” (T9-technology infrastructure)

‘There are no materials, no materials to do the simplest experiments. The materials have already been
broken here and there, somehow broken while being transported from one place to another.” (T2- lack
of materials)

Another important theme revealed was student-related factors as a barrier to effective STEM
implementation. Teachers stated that student interest/motivation, family involvement, and
socioeconomic status are important factors that could hinder effective STEM implementation.

‘This method /referring to STEM education/ can be successful with students who also receive family
support.” (T4- family involvement)

‘Students need to be interested in these kinds of activities. /referring to STEM activities/ | think they
need to have time to do these kinds of activities.’ (T8-student interest)

‘I work in a suburban school with a low socioeconomic level. The students here do not have the
budget for these activities /referring to STEM activities/.” (T6-socioeconomic status)

The last theme revealed was cultural appropriateness. Few teachers stated that STEM education was
not appropriate for the Turkish education system since it was exported from other countries.

‘Where is the cultural appropriateness? They import it from somewhere else. The bureaucrats in
Ankara also decided that this program is suitable for us. Did they come and see my school?’ (T2)

‘This approach called STEM, must be indigenous. Put the ‘E’ in English and the ‘H’ in Health and
create your own approach. Is that it? There should be some cultural appropriateness.” (T7)

DISCUSSION, CONCLUSION, and RECOMMENDATIONS

The results of this study revealed important points: First of all, the teachers believed that science
courses could be integrated with a range of disciplines including mathematics, literacy, English, social
sciences, physical education, and music. All teachers indicated a visible and strong connection among
science, mathematics, and literacy. Other disciplines were less frequently expressed. This finding is
aligned with existing literature which reported that science is closely related to other disciplines (e.g.,
Atalay & Oner Armagan, 2023; Dogan & Saracoglu, 2019; Eroglu & Bektas, 2016). For instance,
Eroglu and Bektas (2016) reported that science teachers made explicit connections among science,
mathematics, and engineering. Dogan and Saracoglu (2019) also reported a similar connection in their
study. Engineering was not a discipline that was stated by the teachers in our study. As Eroglu and
Bektas (2016) and Dogan and Saracoglu (2019)’s studies were conducted with science teachers who
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participated in the PD program for STEM education, it could be the reason why the participating
teachers were able to make connections with engineering and science. In our case, the participating
teachers did not join any formal training about STEM education.

Another significant finding revealed was that teachers valued the importance of STEM education as it
creates opportunities for students to enhance effective learning, active participation, learning by
doing, and increase student interest in science and technology. This finding was supported by Margot
and Kettler’s (2019) study. In their study, Margot and Kettler (2019) explored teachers’ perceptions of
STEM integration and education by using a systematic literature review approach. They revealed that
science teachers do value STEM education and integration in their classes. In a similar manner, El-
Deghaidy and Mansour (2016) reported that teachers acknowledged the importance of STEM
education by indicating that STEM education can promote skills that are required for the 21 century
including critical thinking, collaboration, and problem-solving. Moreover, Bell (2016)’s study
indicated that teachers’ beliefs about the importance of STEM education could be an indicator of their
classroom practices. Thus, the successful integration of STEM education in science courses could be
possible with teachers who intrinsically believe in the importance of STEM education. The studies
conducted in the Turkish context reported similar findings (e.g., Dogan & Saracoglu, 2019; Eroglu &
Bektasg, 2016). As Eroglu and Bektas (2016)’s study was conducted with science teachers who
participated in the PD program for STEM education, it was an expected outcome to observe these
teachers acknowledge the importance of STEM education. In our case, the participating teachers were
chosen by using maximum variation and had varying teaching experiences. In fact, teaching
experience was a factor that influenced teachers’ perceptions about the importance of STEM
education. Margot and Kettler (2019) revealed that teachers’ experience was a major factor
influencing teachers’ perceptions. In line with this finding, Ozcan and Kostur (2018) who investigated
early-career science teachers’ perceptions of STEM education reported that early-career teachers were
able to give comprehensive, detailed, and accurate answers to the question "What is STEM?". This
might be related to the recent curriculum revision in science teacher education programs. In line with
science curriculum change in 2018, science teacher education programs have also been revised in
2018. Accordingly, a compulsory course entitled ‘Interdisciplinary Science Teaching” which aims to
develop teachers’ capabilities of interdisciplinary teaching was introduced. Thus, it could be possible
that newly graduated science teachers might be more knowledgeable about STEM education. In line
with this, Timur and Inancgli (2018) explored science teachers’ and pre-service science teachers’
perceptions of STEM education and reported that pre-service science teachers were more
knowledgeable about STEM education and its applications. Even though those studies were not
conducted with teachers who graduated after the science teacher education program change, there still
might be a chance to join STEM training provided for pre-service science teachers during their
undergraduate education.

The last theme was related to possible barriers to effective STEM education in schools. Teachers
provided a rich and detailed list of barriers to why STEM education and STEM activities might not be
implemented effectively. The main reason stated by teachers is the school system including teacher
workload, high school entrance exams, content of science courses, and teacher preparedness. While
teacher workload and preparedness were the factors that were found in both national and international
literature as a barrier to effective STEM education (see Margot and Kettler, 2019; Eroglu & Bektas,
2016; Ozcan & Kostur, 2018), the high school entrance exams as a barrier were specific to the
Turkish education system. For instance, Eroglu and Bektas (2016) reported that science teachers were
not feeling ready to teach STEM activities in their classrooms. High school entrance exams were also
frequently found as a barrier to effective STEM education in literature (e.g., Atalay & Oner Armagan,
2023). One last barrier in this theme was the content of science courses. Teachers believed that the
contents covered in the science curriculum were intensive. Indeed, the literature exploring possible
barriers reported that teachers believed that there is a mismatch between STEM activities and the
science curriculum (Ozcan & Kostur, 2018). This finding actually supports our finding as teachers in
our study usually stated that there were too many topics that need to be covered in science courses
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that do not match with STEM education. Supporting this Margot and Kettler (2019) also reported that
science teachers frequently encountered curriculum challenges while teaching STEM activities.

Teachers in this study indicated the existence of school structure-related barriers such as insufficient
material/resources, insufficient technology infrastructure, and class size. This finding is consistent
with the literature reporting barriers to STEM education. Insufficient material and resources were the
most common barriers found in the literature (Atalay & Oner Armagan, 2023; Bakirct & Kutlu, 2018;
Dogan & Saragoglu, 2019; Eroglu & Bektas, 2016; Ozcan & Kostur, 2018; Timur & Inangli, 2018).
This kind of barrier is also evident in some other international studies (Bell, 2016; el-Deghaidy &
Mansour, 2015; Laksmiwati et al.,, 2019; Margot & Kettler, 2019). Insufficient technology
infrastructure including internet connection, and lack of technicians was the second commonly stated
barrier. This finding was supported by relevant literature (Atalay & Oner Armagan, 2023; Bakirc1 &
Kutlu, 2018). For instance, Bakirci and Kutlu (2018) found that teachers in their study frequently
stated a lack of technology integration while conducting STEM activities. One last barrier revealed in
this theme was the classroom size. Supporting our finding, crowded classrooms were reported to be a
hindered in the literature (Atalay & Oner Armagan, 2023; Dogan & Saragoglu, 2019; Timur &
Inangli, 2018).

This study also revealed two more themes: student-related factors and cultural appropriateness as
barriers to effective STEM education. Supporting this, literature reported that student-related factors
(Eroglu & Bektas, 2016). We revealed some teachers indicated that family involvement can be a
barrier to effective STEM education. The national literature exploring science teachers’ perceptions
did not report family involvement (Atalay & Oner Armagan, 2023; Bakirct & Kutlu, 2018; Dogan &
Saragoglu, 2019; Eroglu & Bektas, 2016; Ozcan & Kostur, 2018; Timur & Inangh, 2018). However, a
recent literature review by Gilhan (2023) explored parental involvement in STEM education. The
study revealed that most studies were conducted in the USA and yielded positive outcomes for
students. This finding of Giilhan (2023)’s study partially supports why teachers in our study reported
family involvement as a barrier. It might be the reason why other studies exploring teachers’
perceptions did not reveal family involvement as barrier to effective STEM education. Cultural
appropriateness was theme found in our study (Ozcan & Kostur, 2018). As STEM education mainly
developed in the US and later became an agenda for many countries (Blackley & Howell, 2016),
some teachers stated it could not be appropriate as much intended. Indeed, one study (Ozcan &
Kostur, 2018) supports our finding. Ozcan and Kostur (2018) reported that science teachers indicated
that STEM education was implemented in other countries, there however, were problems in its
implementation in our country. This finding partially supports that the differences in implementation
style might be the reason.

Recommendations, Limitations, and Future Research

Our study revealed important clues about science teachers’ perceptions of STEM education, its
applicability, its benefits, and the potential barriers to effective STEM education. While the findings
of this study primarily express the need to support teachers’ readiness to implement STEM education,
there is also room for fundamental changes in school structure and system. Event though this study
was conducted with a small number of teachers, our teachers were working in different schools
(village schools, low socioeconomic schools, and suburban schools). Thus, we were able to get an
depth view of what different teachers coming from different schools think about STEM education and
its applicability. One effort to extend the current study’s findings could be increasing the number of
participants from different regions of Turkiye. We already tried to cover this but reaching 10 teachers
might be not sufficient to get a wider perspective. Another effort could be designing PDs for science
teachers as teachers in our study frequently stated the need of teacher preparation. Indeed, if the
teachers could able to join PDs, they could develop their skills to effective STEM integration.
However, the high school entrance exams still stand a major structural barrier to effective STEM
implementation in Turkiye.
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Oz

Bu arastirmanin amaci, kavram karikatiirleri ile desteklenen argiimantasyon yontemine gore gergeklestirilen temel kimya
kavramlarina iligkin dersler hakkinda biyoloji 6gretmen adaylarinin goriislerinin incelenmesidir. Aragtirmada 6n test son test
tek gruplu yart deneysel desen kullanilmigtir. Arastirmanin Orneklemini Tirkiye’nin batisinda yer alan bir devlet
iiniversitesinin Biyoloji 6gretmenligi boliimiinde 6grenim goren 1.simif dgrencileri olusturmaktadir. Aragtirmac tarafindan
arglimantasyona dayali kavram karikattrii etkinlikleri hazirlanmistir. Etkinlikler, temel kimya kavramlarinin (saf madde,
molekiil, atom, iyon, parcacik, element, bilesik, sulu c¢ozelti) Sgretimine yonelik hazirlannustir. Ogretim sonrasinda
O0gretmen adaylarimin dersler ile ilgili goriislerini 6grenmek igin 6gretmen adaylari ile ikili goriismeler gergeklestirilmistir.
Veriler yar1 yapilandirilmis bir goriisme formu ile toplanmustir. Ogretmen adaylariyla 20 dakika siiren goriismeler ses
kaydina almmustir. Alinan ses kayitlar1 dinlenerek yazi haline dokiilmiistiir. Igerik analizi ile 6gretmen adaylarinin gériisme
sorularma verdikleri birbirine benzeyen cevaplar bir araya getirilip kodlanmis, okuyucunun anlayabilecegi sekilde uygun
kategorilere ayrilarak elde edilen bulgular tablolar halinde sunulmus ve yorumlanmigtir. Aragtirma sonunda, &gretmen
adaylarinin katildiklar1 derslerden hoslandiklari, dersleri eglenceli bulduklari, bu tarz derslerin bilginin kaliciligini artirdigini
ve kimya dersi ile ilgili daha olumlu tutum sergilemelerine neden oldugunu disiindiikleri belirlenmistir.

Anahtar Terimler: Arglimantasyon, kavram karikatiirli, 6gretmen adaylarinin goriigleri.
Abstract

The aim of this study is to examine the views of pre-service biology teachers about the lessons on basic chemistry concepts
carried out according to the argumentation method supported by concept cartoons. Pre-test post-test one-group quasi-
experimental design was used in the study. The sample of the study consisted of first year students studying in the Biology
teaching department of a state university located in the west of Turkey. Argumentation-based concept cartoon activities were
prepared by the researcher. The activities were prepared for teaching basic chemistry concepts (pure matter, molecule, atom,
ion, particle, element, compound, aqueous solution). After the instruction, interviews were conducted with pre-service
teachers to learn their views about the lessons. The data were collected with a semi-structured interview form. The
interviews lasting 20 minutes with the pre-service teachers were audio recorded. The audio recordings were listened to and
transcribed. With content analysis, the similar answers given by the pre-service teachers to the interview questions were
brought together, coded, categorized into appropriate categories in a way that the reader can understand, and the findings
obtained were arranged and interpreted in tables. At the end of the research, it was determined that pre-service teachers liked
the lessons they attended, found the lessons fun, and thought that such lessons increased the retention of knowledge and
caused them to have more positive attitudes toward chemistry.

Keyword: Argumentation, concept cartoon, views of pre-service teachers.
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GIRIS

Gtglii bir gelecek olusturabilmek icin bilim ve teknolojideki degisimlere ayak uydurmaya c¢alisan
iilkeler, fen egitim ve G&gretimine biiylik 6nem vermekte ve fen okuryazari bireyler yetistirmenin
onemli oldugunu belirtmektedirler (Balci, 2015; Ceylan, 2012). Fen okuryazar birey; dgrenmeye
istekli, arastiran-sorgulayan, problem ¢ozebilen, tartisabilen, sahip olduklar1 bilgileri giinliik hayatta
kullanabilen, isbirlikli ¢aligmaya acik ve etkili iletisim kurabilen 6zelliklere sahiptir (MEB, 2018).
Bireylerin diistinen ve iireten Ozelliklere sahip olmalart igin kaliteli &grenme ortamlari
olusturulmalidir (Senemoglu, 1997). Bu ortamlarin olusturulabilmesi yapilandirmaci yaklagimin fen
Ogretim programlarina girmesiyle saglanmaya calisilmaktadir (Yasar, Karadas, & Kirbaslar, 2013).

Ulkeler yapilandirmaci yaklasim ile fen gretim programlarinda yeniden yapilandirma siirecine girmis
ve geleneksel anlayistan uzaklasarak dgrencilerin egitim siirecinde aktif durumda olmalarini saglayici
ortamlar olusturmuslardir (Gengoglan, 2017). Geleneksel yontemlerin 6grencilerde elestirel diisiinme
becerisini saglamamasi fen derslerinin 6gretimini zorlastirmakta; ¢agdas yontemler ise Ogrenciyi
sorgulama siirecinde aktif kilarak yasam boyu yaparak-yasayarak 6grenmesini saglamaktadir (Kaya,
2018). Yapilandirmact yaklasimin fen egitim programlarina girmesi ile Ogrencinin bilgiyi
sorgulayarak kendisinin yapilandirabilmesine firsat veren ve elestirel bakis agisi kazanmasini
saglayan yontem ve teknikler 6nemli hale gelmistir (Alakoyun, 2020). Bilgiyi sorgulamay1 saglayan
onemli dgretim yontemlerinden biri de argiimantasyondur.

Argilimantasyon, bilimsel bir tartisma ve sosyal bir etkilesim siireci olup bu siirecte bilimsel iddialar,
deneysel veya kuramsal deliller ile desteklenip degerlendirilir (Jimenez-Aliexandre & Erduran, 2008).
Bu sosyal siirecte, Ogrenciler aktif bir sekilde tartigmaya katilir, arkadaslarina meydan okur,
iddialarin1 kanitlarla destekleyerek gerekcelendirir ve karsit goriiste olanlar1 ikna etmeye calisirlar
(Evagorou & Osborne, 2013). Argiimantasyonun gerceklestirildigi bu siirecin sonunda &grenciler
goriislerini savunarak {irlinlerini yani argiimanlarini ortaya koyarlar (Kuhn & Udell, 2003).

Fen egitiminde kullanilan etkin bir &gretim yontemi olan argiimantasyon, bilimsel okuryazarlig:
destekleyen onemli bir diisiinme ve tartigma becerisidir (Koseoglu vd., 2008). Arglimantasyon;
ogrencilerde st diizey diistinme becerileri kazandirmay1 saglayan, bilim 6grenmek igin tavsiye edilen
arastirma ve sorgulama temelli bir yontemdir (Kaya, 2018). Fen derslerinde arastirma ve sorgulamaya
dayali etkinlikler ile 6grenciler siirece hem aktif katilir hem de yeni bilgileri bir bilim insan1 gibi
kesfederler (Hand, 2008). Fen siniflarinda argiimantasyon yontemi uygulandiginda, &grencilerin
arglimantasyon siirecinde olusturduklar1 argiimanlar sayesinde bilimsel bilginin nasil olustugunu,
nasil rafine edildigini ve bilimin dilini anlamaya baslarlar (Newton, Driver, & Osborne, 1999).

Fen derslerinde argiimantasyonun uygulanmasini kolaylagtirmak ve desteklemek i¢in ¢esitli teknikler
kullanilmaktadir. Kavram karikaturleri bu tekniklerden biridir. Kavram karikatirleri, yapilandirmaci
O0grenme stratejisine dayanan ve arastirma-sorgulama yapmayi saglayan, 1992 yilinda Keogh ve
Naylor tarafindan gelistirilen (Atasoy & Ergin, 2017) ve argiimantasyon yonteminin fen derslerinde
uygulamasini kolaylastiran bir tekniktir (Osborne, Erduran & Simon, 2004). Kavram karikatira, iki
ya da daha fazla karakterin bilimsel bir olayla ilgili kendi diisiincelerini paylastiklar1 gorsel bir arag
olarak tanimlanmaktadir (Akamca & Hamurcu, 2009; ingeg, 2008). Keogh ve Naylor (2007), kavram
karikatiirleri derslerde kullanildiginda, 6grencilerin 6gretmene bagli olmaksizin kendiliginden motive
olduklarini ve tartigma ortaminin kendigilinden kolaylikla saglandigini vurgulamislardir.

Literatiir incelendiginde, argimantasyon yonteminin ve kavram karikattrlerinin kavram yanilgilarini
tespit etmede ve ortadan kaldirmada basarili oldugu (Karakirik & Kabapmar, 2019; Say & Ozmen,
2018; Sendur, Sapa, Gurer, & Ataseven, 2021; Siswanto, Hartono, Subali, & Masturi, 2022; Tiirkoguz
& Cin, 2013), derse karsi ilgi ve motivasyonu artirdig1 (Demirci-Celep, 2015; inel, 2012; Sekerci,
2013; Kagar, Ormanci, Ozcan, & Balim, 2020), kavramsal anlamay1 gelistirdigi (Akman, 2019; Cinar,
2013; Kulekei, 2019; Okur & Giingdr-Seyhan, 2021; Tola, 2016; Venville & Dawson, 2010; Yaman,
2019; Zohar & Nemet, 2002) ve bilimin dogasina yonelik anlayislarini gelistirdigine yonelik (Acar,
Tola, Karagam, & Bilgin, 2016; Celik, 2016; Sekerci, 2013) bulgular yer almaktadir.
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Arglimantasyonun uygulandigi derslere katilan 6gretmen adaylarmin/dgretmenlerin arglimantasyon
ile ilgili gorislerinin incelendigi ¢alismalarm da yapildigi goriilmektedir (Karaer, Karademir, &
Tezel, 2019; Karakas, 2022; Namdar & Salih, 2017; Timay & Koseoglu, 2011). Bu ¢alismalarda
argiimantasyona dayali 0grenme ortamlarina katilan simif 6gretmen adaylarinin argiimantasyonu
faydali bir yontem olarak gordiikleri, arglimantasyonun kalici bilgi elde etmeyi sagladigini
distindiikleri (Karaer, Karademir, & Tezel, 2019) bunun yaninda Kimya o6gretmen adaylarinin
arglimantasyonu Ogrencilerin derse aktif katilimlarini sagladigi, diisiinme ve sorgulama becerilerini
geligtirdigini (Timay & Koseoglu, 2011) diisiindiiklerini belirtmiglerdir. Namdar ve Salih (2017)
arastirmalarinda fen bilgisi 6gretmen adaylarinin teknoloji destekli arglimantasyonun fen 6gretimi,
bilimin dogasinin 6gretimi, kisilik gelisimi, 6gretim ve dgrenmeyi zenginlestirme acisindan bir¢ok
yonden katki sagladigin1 ancak siif yonetimi, dgrenci diizeyindeki farkliliklar ve teknolojik acidan
yetersizlikler gibi nedenler agisindan bazi problemlerin oldugunu distindiiklerini vurgulamiglardir.
Karakas (2022) calismasinda, derslerinde arglimantasyon tabanli 6grenme yaklasimini kullanan sinif
Ogretmenlerinin yaklasimin 6grencilerin derse aktif katilimini saglama, isbirlik¢i bir sinif ortami
yaratma, konuya dikkat ¢ekme, 6grenme kaliciligini destekleme, etkili iletisim, elestirel diisiinme
becerisi kazandirma gibi konularda katkilar sagladigini ancak ders siirelerinin uzun olmasi, sinif
mevcudunun kalabalik veya ¢ok az olmasi ve oOgrencilerin yaklagimla ilgili deneyimsizlikleri
nedeniyle uygulamada bazi problemlerin oldugunu diisiindiikleri belirlemistir.

Biyoloji 6gretmen adaylar1 ile yapilan ¢aligmalar incelendiginde, Kogak (2014) c¢ozeltiler konusunda
ATBO yaklasimmna gore gerceklestirilen laboratuvar uygulamalarinin biyoloji ve kimya dgretmen
adaylarinin basar1 ve elestirel diisiinme egilimlerine etkisini aragtirmistir. Arastirma sonucunda ATBO
yaklagimina gore gerceklestirilen laboratuvar uygulamalarinin 6gretmen adaylarinin basarisina katki
sagladigi ancak elestirel diisiinme egilimlerinde anlamli diizeyde bir gelisme saglamadigi
belirlenmistir. Acar Erilmez (2019) argiimantasyon tabanli bilim 6grenme yaklagimini biyoloji
laboratuvarinda kullandig1 aragtirmasinda yaklagimin &grencilerin biyoloji dersine karsi tutumlarina,
kavramsal 6grenmelerine, bilimin dogasi ile ilgili goriislerine etkisini ve argiimantasyona yonelik
algilarini belirlemistir. Arastirma sonucunda dgrencilerin ATBO yaklasiminin 6grenmeyi daha kalict
hale getirdigini, derse olan ilgilerini artirdigini, sorgulama ve arastirma becerilerini gelistirdigini
diisiindiiklerini ortaya ¢ikarmiglardir.

Goriilebilecegi gibi, argimantasyonun 6grencilerin kavramsal 6grenmelerine, aragtirma, sorgulama ve
elestirel diistinme becerilerine katki sagladigi ve dersleri hakkinda daha olumlu tutum sergilemelerine
yardimc1 oldugu belirlenmistir. Ancak bu yaymlarda o6zellikle biyoloji Ogretmen adaylariin
argimantasyonun derslerde uygulanmasi sonucu goriislerini arastiran pek fazla ¢alisma olmadigi
gorilmektedir. Biz 6grencilerimizin bu tiir derslere katilimlarini desteklemek istiyorsak bu derslerle
ilgili fikir veya goriislerini goz oniine almaliyiz. Ogrencilerin fen derslerinde argiimantasyonun
uygulanmasi ile ilgili goriislerinin ortaya c¢ikarilmasina yonelik aragtirmalar bize onemli bilgiler
saglayabilir. Bu nedenle, bu ¢alismada kavram Karikatlri destekli argiimantasyon yontemine gore
gergeklestirilen Genel Kimya derslerine katilan Biyoloji dgretmen adaylarinin bu dersler ile ilgili
goriislerinin belirlenmesi amaglanmustir.

YONTEM
Cahisma Modeli

Bu arastirmada deneysel yontem kullanilmistir. Deneysel yontemlerin en 6nemli 6zelligi, gdzlenmek
istenen degiskenler arasindaki neden-sonug iliskisine yonelik 6l¢lim yapma firsati sunmaktadir (Koklii
ve Biiyiikoztiirk, 2000). Bu arastirmada deneysel yontemler igerisinden zayif deneysel yontem ve bu
cercevede tek grup On test-son test desen kullanilmistir. Bu desende tek bir deney grubu bulunur ve
aragtirmaya baslamadan once bu gruba 6n test uygulanir. Bu testten sonra deneysel uygulama yapilir
ve son olarak aragtirmanin etkililigini belirlemek i¢in son test uygulanir.

Cahisma Grubu
Bu aragtirmanin ¢aligma grubu Tiirkiye’de bir devlet {liniversitesinde Biyoloji 6gretmenligi bolimi 1.

sinifinda 6grenim goren dgrencilerden olusmaktadir. Ogretmen adaylar1 14 kadin ve 2 erkek olmak
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lizere toplam 16 kisiden olusmaktadir. Orneklem seciminde seckisiz olmayan 6rnekleme
yontemlerinden uygun 6rnekleme kullanilmustir. Uygun 6rnekleme yontemi, zaman, para, konum gibi
var olan smirliliklar nedeniyle 6rneklemin elverisli durumlara uygun olacak sekilde secilmesi olarak
tanmimlamaktadir (BUyUkoztirk, Kilic-Cakmak, Akgin, Karadeniz & Demirel, 2015). Caligma
grubunu olusturan Ogrenciler arastirma ve Ogretimin gerceklestirildigi Genel Kimya dersini alan
ogrencilerdir Ogretmen adaylarimin kimliklerinin gizli kalmasi icin isimleri kullanilmamistir. Onun
yerine her 6grencinin ismi i¢in harf ve sayilar kullamlarak kodlar olusturulmustur. 16 dgrenci icin O1,
02, 03... seklinde kodlar kullanilmustir.

Veri Toplama Araclari

Bu calismada 6gretmen adaylarinin kavram karikatiirleri ile desteklenen argiimantasyon yontemi
kullanilarak yapilan 6gretim ve hazirlanan etkinlik kagitlart ile ilgili goriislerini 6grenmek igin
ogretmen adaylar ile ikili goriismeler yapilmistir. Aragtirmacilar tarafindan bir goriisme formu
hazirlanmigtir. Goriisme formu kimya egitimi ve argiimantasyon alaninda uzman bir 6gretim iiyesi
tarafindan kontrol edilmistir. Uzmanin verdigi doniitle 1s18inda iki sorunun birbirine benzerligi
sebebiyle bu sorular birlestirilmis soru sayisi 4 olarak belirlenmistir:

1. Kavram Karikatlri destekli arglimantasyon yonteminin genel kimya dersinde kullanimi ile
ilgili ne diisiiniiyorsunuz? Bu dersler énceki kimya derslerinizden farkli miydi? Neden farkli/
farksiz oldugunu diisiiniiyorsunuz?

2. Kimya dersinin kavram karikatiirleri ile desteklenen argiimantasyon yontemi ile islenmesi
hosunuza gitti mi? Neden begendiniz/begenmediniz agiklar misiniz?

3. Derslerde kullanilan ¢alisma kagitlar1 hakkinda ne diisiiniiyorsunuz? Calisma kagitlar1 konuyu
Ogrenmenize katki sagladi m1?

4. Kavram Kkarikatirleri ile desteklenen argimantasyon yontemi ile gergeklestirilen derslere
katiliminiz Kimya dersine karst bakis aginizi degistirdi mi? Eger degistirdiyse nasil degisti?

Verilerin Toplanmasi

Aragtirmanin uygulanabilmesi igin etik kurul izni alimmistir (12.11.2021 tarihli 19928322-302.08.01-
91023 nolu karar). Calismaya katilan 6gretmen adaylar1 uygulamanin amaci, yontemi ve uygulamanin
sonunda elde edilecek verilerin gizliligi konusunda bilgilendirilmis ve uygulama éncesinde ¢alismaya
katilimin goniilliilik esasina bagli oldugu belirtilmistir. Uygulamaya baslamadan once calismaya
katilmak isteyen dgretmen adaylar1 Gontllilik Onam Formunu onaylamislardir. Ogretim sonrasinda
ogretmen adaylarinin  dersler ile ilgili gorislerini 6grenmek amaciyla ikili goriismeler
gerceklestirilmistir. Ogretmen adaylariyla 20 dakika siiren goriismeler ses kaydina alinnstir. Alian
ses kayitlar1 dinlenerek yazi haline dokiilmiistiir.

Ogretim

Uygulama toplam 9 hafta boyunca Genel Kimya-1 dersinde gergeklestirilmistir. 1.haftada 6grencilere
uygulama hakkinda bilgi verilmis, ikili gériismeler yapilmis ve sonrasinda Kimyasal gosterim testi
uygulanmistir. 2. haftada Ogrencilere farkli etkinliklerle (“Tarafim1 se¢” ve “Argiiman nedir?”
(Yildirir, 2013) argliman kavrami ve iyi bir argiimanda olmasi gereken oOzellikler tanitilmistir.
3.haftada katilimcilar biyoloji 6grencileri oldugundan hakim olduklar1 biyoloji konusuna yonelik
olarak literatiir de var olan “Oglena: Bitki mi Hayvan m?” (Osborne, Erduran & Simon, 2004) isimli
etkinlik kullamilarak &grencilerin argiimantasyon yontemine daha kolay aligmalari saglanmaya
caligitlmistir. Argliman tanitimi  ve argiimantasyon yontemine alisma derslerinden sonra
arglimantasyona dayali kimya dersleri gerceklestirilmistir. Arglimantasyona dayali kimya
derslerindeki etkinliklerin hazirlanmasinda argiimantasyon stratejilerinden (Osborne, Erduran &
Simon, 2004) yararlanilmis ve etkinliklerde ti¢ farkli kimyasal gosterimin (makroskobik, sembolik ve
altmikroskobik) olmasina dikkate edilmistir. Bunun yaninda alanyazin incelenerek konu ile ilgili en
sik karsilasilan 12 kavram yamilgisi tespit edilmistir. Etkinliklerin igerigi bu kavram yanilgilan
dikkate alinarak olusturulmustur. 4.haftada “Biitiin maddelerde/ canlilarda atom yoktur (Ceylan,
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2015).” kavram yanilgis1 hedef alinarak hazirlanan “Neler oluyor?” ve “Sicak-Soguk” isimli TGA
etkinlikleri uygulanmustir. 5.haftada “Katilar1 olusturan tanecikler arasinda bosluk yoktur (Tatar,
2011).”, “Kat1 haldeki maddelerin molekiilleri hareket etmez (Tsitsipis, Stamovlasis ve Papageorgiou,
2012).” ve “Bir maddeyi 1sittigimizda maddeyi olusturan tanecikler genisler (Brook, Briggs, Driver,
1984).” kavram yanilgilari hedef alinarak hazirlanan Neg), Ozg ve H2O maddelerinin tanecik
yapilarini oyun hamurlar1 gostermelerinin istendigi “Kati-Sivi-Gaz” isimli etkinlik uygulanmustir.
6.hafta icin 4 farkl kavram karikatiiri hazirlanmistir. Birinci kavram karikatiirii (“Saf m1 degil mi?”)
“Seker karisim oldugu i¢in saf madde degildir (Karaer, 2017).” kavram yanilgisina yonelik
hazirlanmistir. Bu etkinlikte maddelerin makroskobik ve altmikroskobik gosterimleri birlikte verilerek
ogrencilerden bu maddelerin hangilerinin saf madde olduguna tartisarak karar vermeleri istenmistir.
Ikinci kavram karikatiirii (“Eslestirelim”) “Katilar sert olduklarindan molekiiller arasindaki uzaklik en
az olur (Cavdar, Okumus ve Doymus, 2016).” kavram yanilgisi hedef alinarak hazirlanmistir. Bu
etkinlikte Ogrencilerden maddelerin altmikroskobik ve sembolik gosterimlerini eslestirmeleri ve
secimlerini agiklamalar1 beklenmistir (Sekil 1). “Molekiil yapili element ve bilesikleri ayiralim.”
isimli {iciincii kavram karikatiiriinde “Ikili ve ii¢lii atomlar molekiilii yani bilesigi olustururlar
(Gokulu, 2017).” ve “Biitiin bilesikler molekiillerden olusur (Talanquer, 2006).” kavram yanilgilar
hedef alinarak hazirlanmistir. Bu etkinlikte 6grencilerden altmikroskobik gdsterimleri verilen molekiil
yapili element ve bilesikleri ayirt ederek dogru ifadeyi se¢meleri ve secimlerini agiklamalari
beklenmistir. “Molekiil yapili bilesikleri ve iyonik bilesikleri ayiralim.” isimli dordiincii kavram
karikatiirii “NaCl bilesigi, NaCl molekiillerinden olusur (Taber, 2001).” kavram yanilgis1 hedef
almarak hazirlanmistir. Bu etkinlikte maddelerin altmikroskobik gosterimleri verilerek 6grencilerden
molekiil yapili bilesikleri ve iyonik bilesikleri ayirt ederek secimlerini aciklamalar1 beklenmistir.
7.hafta icin “Tuz molekiillerine ayrisarak ¢oziinlir (Demirbas, Tanriverdi, Altimisik & Sahintiirk,
2011).” ve “Seker iyonlarina ayrisamadigi i¢in erir (Demirbas, Tanriverdi, Altinisik & Sahintiirk,
2011).” kavram yanilgilarina yonelik “Yarismayr kim kazandi1?” isimli 2 kavram karikatiirii
hazirlanmigtir. 1.kavram karikatiiriinde COp(ag), NaCl(ag) Ve l2ag) ¢Ozeltilerinin dogru altmikroskobik
g0sterimi belirlemeleri ve ikinci kavram karikattrinde ise sembolik gosterimleri verilen Hlg), NH3gg)
ve KClag ¢Ozeltilerinin altmikroskobik gosterimlerini belirlemeleri ve secimlerini agiklamalar
istenmistir. 8.haftada saf madde ve karigimlar konusuyla ilgili “Atom bir maddedir.”, Biitiin bilesikler
molekiillerden olusur.”, “Tek tip tanecik iceren maddeler her zaman elementtir.”, “En az iki farkli
atom belli oranlarda karigiyorlarsa bilesik, rastgele karisiyorlarsa karigimlari olustururlar”, “Su
molekiilii ve su bilesigi arasinda farklilik yoktur.”, “Sodyum kloriir bilesigi, sodyum kloriir
molekiillerinden olusur.”, “Biitiin bilesikler molekiillerden olusur.”, “Bir maddeyi 1sittigimizda,
maddeyi olusturan tanecikler genisler.”, “Atom ve molekiil elementlerin yap1 tagidir.” ve “Atomlar
birbirine bagl olursa, molekiiler yapili element olur.” kavram yanilgilar1 kullanarak “Sepet oyunu”
isimli ifadeler tablosu tiirlinde etkinlik uygulanmistir. Bu etkinlikte ogrencilerden ifadelerin
dogrulugunu tartisarak kararlarini vermeleri buna gore se¢imlerini agiklamalari istenmistir. 9.haftada
ogrencilerle ikili goriismeler yapilmis ve kimyasal gdsterim testi uygulanmustir.

Genel olarak, etkinliklerde 6grencilere bireysel olarak ¢alisma kagitlar verilerek dncelikle etkinlikleri
bireysel olarak gerceklestirmeleri istenmistir. Daha sonra 6grencilerden 4-5 kisilik gruplar halinde
tartigarak fikirlerini paylasmalar1 ve karsilastirmalari istenmistir. Tartismalar sonucunda, gruplar
sectikleri sozciileri ile argiimanlarini sinifa sunmuslardir. Sunumlar sirasinda 6gretmen rehber olarak
ogrencileri sorgulayici sekilde karsit argiiman olusturmaya tesvik etmistir. Ders sonunda, genel bir
simif tartismast ile dogru ve gicli bir arglimanin nasil olacaglr ortaya c¢ikan argiimanlar
degerlendirilerek yapilmustir.

Verilerin Analizi

Ogretmen adaylarinin  gdriisme sorularina verdikleri cevaplarin analizi icerik analizi ile
gerceklestirilmistir. Icerik analizi ile 6gretmen adaylarmin goriisme sorularina verdikleri birbirine
benzeyen cevaplar bir araya getirilip kodlanmis, okuyucunun anlayabilecegi sekilde uygun
kategorilere ayrilarak tablolarda diizenlenmis ve yorumlanmistir (Yildirnm & Simsgek, 2013). Analiz
giivenirligini saglamak igin goriisme sorularindan elde edilen verilere yonelik kategoriler
olusturulurken bir uzman ile ayni zamanda kodlar olusturulmus ve karsilastirilmigtir.
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CALISMA YAPRAGI :"ESLESTIRELIM”

Selma eslestirme &devi icin arkadaslarindan yardim istemektedir,
Tanecik gizimlerinin, masanin Gstindeki sembolik gdsterim kartlar ile eglestirilmesi
gerekmektedir,

“ESLESTIRELIM”

ALP: Mustafa ‘nin
cevabiyanlis.

ELA: Ben Mustafa ve
Alp’ & katilmiyorum.

MUSTAFA: Ben SELMA; Arkadaslar

A=2 B=3 SEretmenim benden

c=4 D=1 tanecik gizimlerini Dogrucevap: Dogru cevap
E=6 F=5 sembolik A=2 B=4 A=2 B=1
seklinde gosterimleriyle C=1 D=3 D=3
oldugunu eslestirmemi istedi E=5 F=6

Bana yardimci olur

disdnGyorum.
musunuz’

Kimin diigiincesine katihyorsunuz?

\_/ MUSTAFA _‘ ALP |

1-) Nigin bu sekilde diisiiniiyorsunuz? Bu sekilde diisiinmenize gerekce
olarak en az iki neden gosteriniz.

2-) Yaptigine eslestirmelere bagh olarak incelediginiz maddeler saf
madde miyoksa degil mi? Agklayinz.

.

Sizden farkh diisiinenleri nasil ikna edersiniz ?

Sekil 1. 6. haftada kullanilan “Esglestirelim” isimli ¢alisma kagidi
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BULGULAR

Ogretmen adaylarmin goériisme formunda yer alan sorulara verdikleri cevaplarin analizine gore
ulasilan bulgular goériisme formunda yer alan sorular isi8inda tablolastirilmistir. Bu tablolarda
analizlere gore elde edilen kategoriler ve katilimci goriislerinden alintilara yer verilmistir.

Tablo 1. Ogretmen adaylarimin kavram Karikatiirii destekli argiimantasyon yénteminin derslerde
kullanimina iliskin goriisleri.

Kod (%) Katihmel Ornek ifade
Ogretici olmasi 14 (32,56) 01, 02, 03, 04, Cunki birlikte tartisip fikirlerimizi birlestirdigimiz igin konuyu
05, 06, 07, 08, daha iyi 6grendik, anladik. (01)
010, 011, 012,
013, 015, 016
Bilginin 6(13,95) 01,03,06,011,  Ciinkii biz lisedeyken kimya dersi islerken 8gretmenimiz
kalicihgim 013, 016 tahtaya ¢ikar ve anlatirdi. Biz o anlatilani ezberlerdik. Yani biz
saglama sadece dinleyiciydik. Sizin yaptiginiz bu derse bizler aktif
olarak katildik ve daha gok aklimizda kaldigini diigiiniiyorum.
(O6)
Katilimi artirma 6(13,95) 04, QS, 09, 014,  Ciinkii tartisarak herkes fikirlerini ¢ekinmeden ortaya koydu,
015, 016 diger derslere gdre bu derslere daha ¢ok katildik. (O5)
Ogrenci 5(11,63) 02, 06,09, 10,  Su ana kadar biz hep dinleyici modundaydik ama bu derste aktif
merkezli olma 014 olarak ders isledik o yiizden giizeldi. (014)
Sorgulatmayi 5(11,63) 02,03,011, 018,  ...Burada ise genellikle bizim diisiinmemiz iizerine oldu biz bir
saglama 015 seyleri buluyoruz en sonda da hoca dogrusunu anlatip bizi
dogruluyor ya da yanlisliyor. Bizde 6grenmis oluyoruz. (02)
Deneyler 4(9,30) 01, 05,010,013  Daha gok deneyseldi detaya inerek ashnda anlamamiz
yapilmast 6nemsendi. (O5)
Gorsel materyal 2(4,65) 01, 67 Farkliydi ¢linkii gorsel seyler kullanarak makro mikro
kullanilmasi gosterimleri 6grendik. (07)
Eglenceli 1(2,33) 010 Burada laboratuvar kullandik. Eglenceli gecti dersler. (010)
olmasi
Toplam 43(100)

Goriigmelerde 6gretmen adaylarina kavram karikatlir(i destekli arglimantasyon yonteminin genel
kimya derslerinde kullanimina iliskin goriisleri sorulmustur. Ogretmen adaylarinin kavram Karikatiiri
destekli argimantasyon yonteminin derslerde kullanimina iligkin goriisleri ile ilgili bulgular Tablo
1’de verilmistir. Tablo 1’de goriildiigii gibi 6gretmen adaylarinin gorisleri ile ilgili olarak 8 kod
ortaya ¢ikmustir. En fazla goriisiin ortaya ¢iktig1 kod “Ogretici olmasi”dir. Ogretmen adaylar1 bu
derslerde kavramlarin tanmimlarin1 ezberletmek yerine bilgiyi sorgulayarak ezberci Ogretimden
uzaklasarak daha iyi bir 6gretim gerceklestigini belirtmislerdir. ikinci sirada “Bilginin kalicigim
saglama” ve “Katilimi arttirma” kodlarma yonelik goriisler ortaya ¢ikmustir. Ogretmen adaylari bu
derslerde ezberlemeden bilgileri sorgulamayi 6grendigimiz icin bilgilerin daha kalict oldugunu
belirtmislerdir. Katilimi artirma ile ilgili olarak grup caligmalar1 sayesinde Ogretmen adaylarmin
birbirleri ile iletisim halinde olduklari, diisiindiiklerini rahat bir sekilde sOyledikleri ve bOylece derse
katilimlarimin arttigini diisiindiikleri goriilmektedir. “Ogrenci merkezli olmas1” Uglnci sirada ortaya
cikmistir. Bu kod altinda yer alan 6rnek ciimleleri inceledigimizde, dgretmen adaylar1 6nceki kimya
derslerini tek diize ve dinleyici olarak islediklerini fakat bu kimya derslerinde aktif olarak rol
aldiklarin1  belirtmislerdir. Ogretmen adaylarinin ciimleleri analiz edildiginde, derste yapilan
deneylerin ve kullanilan gérsel materyallerin bilginin kaliciigimi daha ¢ok sagladigini ifade ettikleri
goralmektedir.
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Goriligmelerde 6gretmen adaylarina kavram karikatiirleri ile desteklenen argiimantasyon yontemi ile
gergeklestirilen kimya derslerini begenip begenmedikleri ve se¢imlerine gore nedenleri sorulmustur.
Ogretmen adaylariin goriisleri ile ilgili bulgular Tablo 2’de yer almaktadir.

Tablo 2. Ogretmen adaylarinin “Dersi begenip/ begenmeme” ile ilgili goriisleri.

Kod (%) Katihmel Ornek ifade

Gorsel materyal  6(33,33) 02, 06, 07,  Evet gitti. Diiz bir anlatim diginda béyle gorselli karikatiir
kullanilmasi 08, 013,014  kullamlmas: giizeldi. (O8)

Bilginin 5(27,77)  04,05,010, Tabii hosumuza gitti. Daha 6nce bilgiler gegici oluyordu
kaliciligini 011, O16 hemen unutuluyordu simdi ise daha kalic1 bir etki birakt.
saglama (016)

Dogru bilgiye 4(22,22) 01, (?3, 012,  Evet gitti. Hem 6nceki bilgilerimizi sorguladik hem de yeni
ulagsma 015 bilgiler ekleyerek dogrusunu 6grenmis olduk. (O15)

Grup 2(11,11) 02, 09 Evet gitti. Ciinkii hem grup halinde ¢alisiyoruz fikir alisverisi
¢aligmasinin oluyor hem de gorsel olarak gordiigiimiizde zihnimizde
olmasi canlaniyor. (02)

Eglenceli 1(5,55) 014 Hosuma gitti. Farkl bir sekilde hem eglenerek hem de gorsel
olmasi olarak Karikatiirler 6grenmem de faydali oldu. (O14)
Toplam 18(100)

Tablo 2’de goriildiigii gibi 6gretmen adaylarinin gorisleri analiz edildiginde 5 kod ortaya ¢ikmustir.
En fazla goriisiin ortaya ¢iktigi kodun “Goérsel materyal kullanilmasi” oldugu gorilmektedir. Buna
yonelik 6rnek climleleri inceledigimizde 0gretmen adaylarinin derslerde diiz anlatim disinda gorsel
materyaller kullanilmasim1  begendikleri gériilmektedir. Ogretmen adaylar1 derslerin kavram
karikatiirleri ile desteklenen argiimantasyon yontemi ile islenmesi sayesinde bilgilerin daha kalic1 hale
geldigini ayrica fikir aligverigi yaparak grup halinde ¢alismis olma durumunun hoslarina gittigini
belirtmislerdir. Ogretmen adaylarinin kullanilan bu ydntem sayesinde eski bilgileri iizerine
sorgulamalarla yeni bilgiler ekleyerek dogru olan ortak bir sonuca ulastiklarini dile getirdikleri tespit
edilmistir.

Gorligmelerde 6gretmen adaylarina kavram karikatiirleri ile desteklenen argiimantasyon yontemi ile
gergeklestirilen kimya derslerinde kullanilan ¢alisma kagitlari hakkindaki goriisleri sorulmustur.
Ogretmen adaylarimin goriisleri ile ilgili bulgular Tablo 3’te yer almaktadir.

Tablo 3. Ogretmen adaylarinin “Calisma Kagitlar1” ile ilgili goriisleri.

Kod (%) Katilimer Ornek ifade
Gorsel materyal ~ 9(39,13) 02,03, 04,05,  Cahsma kagitlan tek diize yazimdan daha ok gorsellerle
kullanilmasi 06, 09, 010, daha akilda kalic1 oldu. (010)

013, 015

Ogretici olmast ~ 8(34,78) 02,03, 05,07,  Ezber yontemiyle ders islenince eve gittigimizde tekrar
08, 011, 012, sifirdan ¢alismamiz gerekiyor ama bu sekilde ders

014, 616 islendikten sonra siava calisirken zaten biliyordum. (03)
Eglenceli 3(13,04) 02, 07,011 Bence giizel ve yeterliydi. Hem eglendik hem de 6grenmis
olmast olduk. (O2)

Toplam 20(100)

Tablo 3’de goriildiigii gibi 6gretmen adaylarinin gorisleri analiz edildiginde 3 kod ortaya ¢ikmustir.
En fazla goriisiin ortaya ¢iktigi kodun “Gorsel materyal kullanilmasi” oldugu gorulmektedir. Buna
yonelik Ogretmen adaylart c¢alisma kagitlarinda gorseller kullanilmasinin  6gretilen bilgilerin
kalicthigim sagladigini belirtmislerdir. Ortaya ¢ikan diger kodlar ise “Ogretici olmas1” ve “Eglenceli
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olmas1” seklindedir. Ogretmen adaylar1 hazirlanan calisma kagitlarmin  Sgretici  oldugunu
diisiinmektedir. Bunun sebebini ise kalici bir sekilde 6grendiklerini sinavdan 6nce islenen konulara
tekrar ¢aligmaya gerek duymamalarma baglamislardir. Ogretmen adaylar1 ¢alisma kagitlarinda yer
alan sorularin grup i¢inde ve gruplar arasinda tartigma ortami olusturularak cevaplanmasinin dersi
eglenceli hale getirdigini belirtmislerdir.

Goriismelerde 6gretmen adaylarina kavram karikatiirleri ile desteklenen arglimantasyon yontemi ile
gerceklestirilen kimya derslerine katildiktan sonra kimya dersine yonelik bakis agilarinin nasil oldugu
sorulmustur. Ogretmen adaylarinin gériisleri ile ilgili bulgular Tablo 4’te yer almaktadur.

Tablo 4. Ogretmen adaylarinin Kimya dersine yonelik bakis acilari.

Kod (%) Katihme Ornek ifade
Sorgulatmay1 11(68,75) 01, 03,04,07,  Daha once sorgulamiyorduk. Simdi konunun detaymna
saglamast 08, 09, 011, 013,  inebilmek igin sorguluyoruz. (O4)

014, 015, 016
Zevkli 3(18,75) 05, 06, 010 Kimyay1 ¢ok seven bir insan degildim. Bu ders sayesinde
bulunmasi sevmeye basladim. (O6)
Derslere 1(6,25) 02 Cunki ben kimya dersini hi¢ sevmiyordum. Simdi ¢ok
katihm sevdim derslere eksiksiz katilmak istedim. (02)
Dersin zor 1(6,25) 012 Degisti ama bana yine de zor geliyor. (012)
olmasi
Toplam 16(100)

Tablo 4’te goriildiigi gibi, 6gretmen adaylarinin goriisleri incelendiginde “Sorgulatmay1 saglamasi”,
“Zevkli bulunmas1”, “Derslere katilim” ve “Dersin zor olmasi” seklinde 4 kod ortaya ¢ikmigstir. En
fazla goriis “Sorgulatmay1 saglamasi” seklindeki kodda ortaya ¢ikmustir. “Sorgulatmayr saglama”
kodu ile ilgili dgretmen adaylarmin ifadelerine baktigimizda bilgileri yiizeysel ezberlemek yerine
sorgulayarak derine indiklerini ve bu sayede kalic1 6grenmeyi sagladigini diisiindiikleri goriilmiistiir.
“Zevkli bulunmas1” kodu ile kavram karikatiirii destekli arglimantasyona yonelik yapilan 6gretimin
Ogretmen adaylaria kimya dersini sevdirdigi tespit edilmistir. En az frekansta “Derslere katilim” ve
“Dersin zor olmas1” kodlar1 ortaya ¢ikmstir.

TARTISMA, SONUC ve ONERILER

Bu arastirmada, biyoloji 6gretmen adaylarmin Genel Kimya dersinde temel kimya kavramlarinin
ogretimi igin kavram karikatiirii destekli arglimantasyon yontemi kullanilmigtir. Arastirma sonucunda,
Ogretmen adaylarinin kavram karikatiirleri ile desteklenen arglimantasyon yontemi ile gergeklestirilen
kimya dersleri hakkinda goriisleri belirlenmistir.

Elde edilen bulgulara gore, Ogretmen adaylarimin kavram karikatiiri destekli argiimantasyon
yonteminin ogretici oldugunu, arastirilan bilgiyi sorgulatmayr Ogrettigini, bilginin kaliciligini
sagladigini, 6grenci merkezli olup G6grencilerin derse katilimini artirdigini ve eglenceli oldugunu
diistindiikleri belirlenmistir. Bunun disinda 6gretmen adaylarinin bu derslerde deneyler yapildigi ve
gorsel materyal kullamildigr icin diger kimya derslerinden farkli oldugunu disiindiikleri tespit
edilmistir. Argimantasyona dayal: 6grenme ortaminda, 6grenciler iddia ve kanit arasindaki baglantiy1
degerlendirerek bilimsel bir argiimani savunmaya ¢aligirlar ve ortaya konan argiimanlari sorgulamay1
Ogrenirler. Bu siire¢ diislinmenin 6nemli bir bilesenidir (Billig, 1987; akt: Ulugmnar Sagir & Kilig,
2012). Ogretmen adaylar1 argiimantasyona dayali derslerde bilginin nasil sorgulandigini
ogrendiklerini belirtmeleri arglimantasyon ile bilginin derslerde nasil yapilandirildigina dair
bilgilerinin gelistigini gostermektedir. Derslerde arglimantasyonun kullanilmasi, 6grencilerin fen
bilimlerinin sadece kavramlar ve olaylardan olusmadigini diisiince ve sorgulamanin bilimsel yollarini
da igerdigini (Lehrer & Schauble, 2006; akt. McKneill, 2011) gérmelerini saglayacaktir.
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Ogretmen adaylarmin kavram Karikatiirii destekli argiimantasyon ydntemi ile gerceklesen dersleri
sevdikleri belirlenmistir. Ogretmen adaylar1 gorsel materyal kullamldigi, bilginin kaliciligin
sagladigi, grup calismasi yapildigl, eglenceli oldugu ve dogru bilgiye ulasmay1 sagladigi i¢in bu
dersleri begendiklerini belirtmislerdir. Alanyazinda, argiimantasyonun uygulandigi derslerde
ogrencilerin igbirlik¢i bir sekilde arastirma yaparak derslere aktif bir sekilde katildiklari igin
argiimantasyonun uygulandigi dersleri zevkli bulduklari belirlenmistir (Kaya, Erduran & Cetin, 2012;
Martin & Hand, 2009; Newton, Driver & Osborne, 1999; Okumus, 2012; Yal¢gmn-Celik & Kilig,
2014). Ogretmen adaylarnin argiimantasyonun uygulandigi derslerle ilgili bu goriisleri onlarin
argimantasyon surecinin 0Ozelliklerini vurguladiklarini gostermektedir. Cunki argiimantasyonun
uygulandigi siniflarda 6grencinin aktif oldugu aragtirmalar, 6grenci-6grenci ve 6grenci-6gretmen arasi
diyalojik etkilesimler ve isbirlikgi calisma yer almaktadir. Ogretmen adaylari Ozellikle derste
kullanilan kavram karikatiirlerini sevdiklerini, eglenceli bulduklarmi ve gorsel materyaller sayesinde
daha iyi anladiklarini ifade etmislerdir. inel, Balim ve Evrekli (2009) calismasinda dgrencilerin
kavram karikatiirlerini eglenceli bulduklari ve ilgilerini g¢ektigi icin dersi daha iyi anladiklarim
belirlemislerdir.

Calismada ortaya ¢ikan bir diger sonug derslerde kullanilan calisma kagitlart ve bu kagitlarda yer alan
sorularla ilgilidir. Ogretmen adaylarmin ¢alisma kagitlarinda yer alan gérsellerin bilgilerin kalicigin
sagladigini, dgretici oldugunu ve eglenceli bulduklar1 belirlenmistir. Ogretmen adaylarmin calisma
kagitlar1 sayesinde kalict bir sekilde ogrendikleri ve smavdan Once tekrar calismalarina gerek
kalmadigimi diisiindiikleri belirlenmistir. Benzer sonuglar baska arastirmacilarin calismalarinda da
ortaya ¢ikmustir (Aydeniz, Pabugcu, Cetin & Kaya, 2012; Kigiik, Schallies & Balim, 2011).
Argiimantasyona dayali 6grenme ortamlarinda etkinlikler, ¢alisma kagitlar1 ve tartisma sorulari konu
alanina ve yonteme uygun bir sekilde hazirlandiginda 6grenciler hem dogru argiimani yazmay1
Ogrenebilecek hem de ilgili konu alan1 hakkinda kavramsal anlamda gelismeleri saglanabilecektir.
Bunun yaninda dogru etkinliklerle &grencilerin, bilimi bilginin arastirilip, sorgulandigi ve gozden
gecirildigi devamli bir siire¢ olarak algilamalar saglanabilecektir (Shin & McGee, 2003; akt. Girel,
2008). Ogrencilerin bu siireci algilamalar1 sonucunda, Ogrenciler elestirel diisiinerek bir fen
okuryazari olabilecektir (Scholtz, Braund, Hodges, Koopman & Lubben, 2008). Ogrencilerin bir fen
okuryazari olarak derse katilimlarinin saglanmasi ve Ozgiirce bilim yapmalar igin argiimantasyona
uygun stratejiler gelistirilmesi gerekir. Bu stratejilerden biri, uygun igerikli, 6grencinin dikkatini
¢eken ve tartigmalarini saglayan dogru materyaller hazirlamaktir. Buna yonelik olarak Naylor, Keogh
ve Goldsworthy (2004), kavram Kkarikatiirleri, dogru-yanlis ifadeler ve grafik diizenleyiciler gibi
stratejiler onermislerdir (akt. Keogh & Naylor, 2007). Keogh ve Naylor, (2007), 6gretmenlerin bu tarz
stratejilerle Ggrencilerin herhangi bir miidahale veya rehberlik olmadan kendiliginden motive
olabilecegini ve tartismalarin kendiliginden siirecegini vurgulamislardir.

Ogretmen adaylarinin kavram Karikatiirii destekli argiimantasyon yontemi ile gergeklesen derslerden
sonra kimyaya kars1 bakis acilarinin degistigi belirlenmistir. Ogretmen adaylarinin ¢ogunlugunun bu
dersler sayesinde sorgulamayi 6grenmeleri, derslere katilimi artirmasi ve zevkli olmasi nedeniyle
kimyaya kars1 olumlu y6nde bakis acis1 sagladigim diisiindiikleri gériilmiigtiir. Sadece bir 6gretmen
aday1 kimyaya kars1 bakis acisinin degistigini ancak yine de bu dersin zor geldigini belirtmistir. Bu
sonug ile arglimantasyonun uygulandigi dersler sayesinde 6grencilerin kimya ile ilgili bakis agilarinin
olumlu anlamda degistigi anlasilmaktadir. Benzer bir sonugla, arastirmacilar 6grencilerin, kanit ve
gerekgelere dayali argiimanlarin sunuldugu ve diyalojik etkilesimin oldugu bu tarz derslere
katildiklarinda bu derslere yonelik gorislerinin  ve tutumlarmin olumlu yonde degistigini
belirlemislerdir (K6seoglu, Timay & Akben, 2007, McKneill & Pimentel, 2010; Yal¢in-Celik &
Kilig, 2014). Ozden (2007) kimya biliminin soyut dogas1, dgretmen merkezli gretim yéntemlerinin
uygulanmasi, laboratuvar eksikleri, 6grencilerin kimya bilgilerini gereksiz goérmeleri, gretmenlerin
ise motivasyon eksikligi ve program yetistirme kaygisiyla programi tamamlama yoluna gitmelerinin
ogrencilerin kimyaya karst olumsuz tutumlar gelistirmesine neden oldugunu belirlemistir. Ancak
derslerde arglimantasyon uygulandiginda 6grencilere saglayacagi katkilar ile 6grencilerin derse karst
bu tarz olumsuz goriis ve tutumlar olusmasinin Oniine gegilebilir. Arglimantasyonun uygulandigi
derslerde 6grenciler bilimsel bilgiye ulasirken arastirma yapmayi, olaylarin sebebini sorgulamayi,
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fikrini gerekgelerle savunmayi1 ve bilgiye ulagsma siirecini yagayarak bilimin nasil gelistigini
anlayabilecektir (Katchevich, Hofstein, & Mamlok Naaman, 2013). Bdyle bir 6grenme ortaminda
anlamli ve kalict 6grenmeler gerceklesecektir. Bunun yaninda grup igi ve gruplar arasi yapilan
tartigmalar ve arglimanlarin sunulmasi sayesinde, Ogrencilerin iletisim becerilerinin artmasiyla
ogrenciler kimyaya kars1 daha olumlu tutumlar gelistirebileceklerdir.

Arastirmanin bulgularina ve sonuclarina bakildiginda bundan sonra bu konuda calisma yapacak
arastirmacilara cesitli oneriler sunulabilir. Kavram karikatiirii kullanimi derslerin daha ilgi ¢ekici ve
zevkli olmasmi sagladigr i¢in farklt 6grenim seviyelerinde (Or. ortaokul, lise) kullanilabilir.
Ogrencilerin ya da 6gretmen adaylarmin argiiman olusturma diizeylerinin artirilmasi igin derslerde
diisiinme becerilerini gelistirici ¢aligmalar yaptirilabilir.

Etik ve Cikar Catismasi

Bu caligma, birinci yazarin ikinci yazar danmismanliginda yaptigi yiiksek lisans tezinden iiretilmistir.
Arastirmanin yazarlart olarak, verilerin toplanmasi, analizi ve aragtirmanin tiim siireclerinde etik
kurallara uygun davranildigi, yazarlar arasinda herhangi bir ¢ikar ¢atismasi olmadigi beyan edilmistir.
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EXTENDED ABSTRACT

Argumentation is a process of scientific discussion and social interaction in which scientific claims
are supported and evaluated with experimental or theoretical evidence (Jimenez-Aliexandre &
Erduran, 2008). In this social process, students actively participate in discussions, challenge their
peers, justify their claims by supporting them with evidence, and try to convince their opponents
(Evagorou & Oshorne, 2013). At the end of this process of argumentation, students defend their views
and present their products, that is, their arguments (Kuhn & Udell, 2003). Various techniques are used
to facilitate and support the application of argumentation in science lessons. One of these techniques
is concept cartoons. Concept cartoons are a technique developed by Keogh and Naylor in 1992
(Atasoy & Ergin, 2017), which is based on constructivist learning strategy and enables inquiry
(Osborne, Erduran, & Simon, 2004). When the literature is examined, it is found that argumentation
method and concept cartoons are successful in identifying and eliminating misconceptions, improve
conceptual understanding (Akman, 2019; Venville & Dawson, 2010; Zohar & Nemet, 2002) and
develop their understanding of the nature of science (Acar, Tola, Karagcam, & Bilgin, 2016). As can be
seen, it was determined that argumentation provided significant improvements in students' conceptual
learning, research and critical thinking skills and increased their interest in their lessons. However, in
these publications, it is seen that there are not many studies investigating the views of prospective
biology teachers as a result of the application of argumentation in the lessons. Therefore, in this study,
it was aimed to determine the opinions of pre-service biology teachers who participated in General
Chemistry courses conducted according to the concept cartoon supported argumentation method. In
this study, single group pretest-posttest design was used. The study group of this research consists of
students studying in the first year of the Department of Biology Teaching at a state university in
Turkey. Pre-service teachers consisted of 14 females and 2 males, totaling 16 people. The students
who make up the study group are the students taking the General Chemistry course in which the
research and teaching were carried out. In this study, semi-structured interviews were conducted with
pre-service teachers to learn their views about the teaching using the argumentation method supported
by concept cartoons and the prepared activity sheets. The data were collected with a semi-structured
interview form. The interviews lasting 20 minutes with the pre-service teachers were audio recorded.
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Content analysis was used to analyze the data (Yildinm & Simsek, 2013). The treatment was carried
out in the General Chemistry-1 course for a total of 9 weeks. In the 1st week, students were informed
about the application, paired interviews were conducted. In the 2nd week, students were introduced to
the concept of argument and the characteristics of a good argument through different activities. In the
3rd week, since the participants were biology students, the activity titled "Oglena: Plant or Animal?"
(Osborne, Erduran & Simon, 2004) was used for the biology subject they were familiar with, in order
to help the students get used to the argumentation method more easily. Argumentation-based
chemistry lessons were then conducted. Argumentation strategies (Osborne, Erduran & Simon, 2004)
were utilized in the preparation of the activities in this lessons and three different chemical
representations (macroscopic, symbolic and submicroscopic) were considered in the activities. In
addition, the literature was reviewed and the 12 most common misconceptions about the subject were
identified. The content of the activities was created by taking these misconceptions into consideration.
In general, each student was given worksheets and asked to perform the activities individually first.
Then, students were asked to share and compare their ideas by discussing in groups of 4-5 students.
At the end of the discussions, the groups presented their arguments to the class with their chosen
spokespersons. During the presentations, the teacher acted as a guide and encouraged students to
construct counterarguments in a questioning way. At the end of the lesson, a general class discussion
was held to evaluate the arguments that emerged as to how to make a correct and strong argument. In
this study, it was determined that the pre-service teachers thought that the concept cartoon supported
argumentation method was instructive, that it taught them to question the researched knowledge, that
it ensured the retention of knowledge, that it was student-centered and increased students'
participation in the lesson. In addition, it was determined that pre-service teachers thought that these
courses were different from other chemistry courses because experiments were conducted and visual
materials were used. It was obtained that the pre-service teachers liked the lessons realized with the
concept cartoon supported argumentation method. The pre-service teachers stated that they liked these
lessons because they used visual materials, provided retention of knowledge, group work, were fun
and provided access to correct knowledge. Another result of the study is related to the worksheets
used in the lessons and the questions on these worksheets. It was determined that the pre-service
teachers found that the visuals in the worksheets ensured the retention of knowledge, were instructive
and entertaining. It was determined that the pre-service teachers thought that they learned
permanently thanks to the worksheets and that they did not need to study again before the exam. It
was obtained that pre-service teachers' perspectives towards chemistry changed after the lessons
realized with the concept cartoon supported argumentation method. It was seen that the majority of
the pre-service teachers thought that these lessons provided a positive perspective towards chemistry
because they learned to question, increased participation in the lessons and were enjoyable. Only one
pre-service teacher stated that his/her perspective towards chemistry had changed, but he/she still
found this course difficult. With this result, it is understood that students' perspectives on chemistry
have changed positively thanks to the courses in which argumentation is applied. Considering the
results of the study, since the use of concept cartoons makes the lessons more interesting and
enjoyable, researchers who will study on this subject can be used at different education levels.
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Oz

Kavram yanilgilarini belirlemek i¢in birgok dlgme yontemi gelistirilmis ve bu yontemler 6lgme degerlendirme siireglerinde
kullanilmigtir.  Bu yOntemler; miilakatlar, agik uclu sorular, ¢oktan se¢meli testler, iki agamali, ii¢ asamali, dort agamali
testlerdir. Katilimcilar test maddesiyle karsilastiklarinda iki sekilde cevap verir: hizli tahmin ve ¢d6ziim davranisi.
Katilimcinin hizli tahmin davranisi veya ¢6ziim davranisi gésterip gostermedigini anlamak igin yanitlama siiresine bakmak
o6nemlidir. Bu ¢alismada dort asamali kimya tani testi ve goktan secmeli kimya testinin yanitlama siiresi ve yanitlama
performansinin incelenmesi amaglanmigtir. Bu ¢aligmada betimsel tarama yontemi kullanilmistir. Veri toplama araci olarak,
gaz basinci ile ilgili 9 maddelik Dért Asamali Diagnostik Kimya Testi (DADKT) ve Coktan Segmeli Kimya Testi (CSKT)
kullanilnustir. DADKT, Unsal (2019) tarafindan gelistirilmistir. CSKT ise asamal1 testten uyarlannis olup DADKT nin I.
asamasi test maddeleri olarak kullanilmigtir. Bu ¢alismada DADKT igin bilimsel bilgi giivenirligi KR-20 hesaplanmis ve
0,460 bulunmustur. Ayni zamanda DADKT ig¢in kavram yanilgis1 giivenirligi KR-20 hesaplanmig ve 0,570 bulunmustur. Bu
calismada CSKT’nin KR-20 giivenirlik katsayisi 0,520 bulunmustur. Calisma 2020-2021 6gretim yilinda Dokuz Eyliil
Universitesi, Buca Egitim Fakiiltesi’nde 6grenim goren fen bilgisi dgretmen adaylarmm katilimiyla gergeklestirilmistir.
DADKT, 75 kisiye ve CSKT 74 kisiye uygulanmistir. Calisma sonucunda DADKT’nin I. agamasinin ortalama yanitlama
performansi 3,84 olarak hesaplanirken III. agsamasinin ortalama yanitlama performansi 3,11 olarak bulunmustur. CSKT’nin
ortalama yanitlama performansi ise 3,45°dir. Yanitlama siireleri ise DADKT’nin I. Asamasi ve III. Asamast icin sirastyla
10:47 ve 7:15; CSKT igin 12:52 saniyedir. Bu caligmada katilimcilara test maddelerine geri doniis hakki verilmediginden
dolay1 her katilime1 test maddelerini bir kez cevaplamak zorunda kalmis ve cevabi degistirme hakki olmamustir. Ileriki
caligmalarda test uygulama bigimine gore ¢alismanin kapsami genisletilebilir.

Anahtar Terimler: Kavram yanilgisi, diagnostik test, yanitlama siiresi, yanitlama performansi.
Abstract

Many measurement methods have been developed to identify misconceptions and have been used in measurement and
evaluation processes. These methods include; interviews, open-ended questions, multiple-choice tests, two-tier, three-tier,
and four-tier tests. When participants encounter the test item, they respond in two ways: quick guessing and solution
behavior. It is important to examine the response time to understand whether the participant exhibits quick guessing behavior
or solution behavior. This study aimed to determine the response time and response performance of the Four-Tier Chemistry
Diagnostic Test (FTCDT) and the Multiple-Choice Chemistry Test (MCCT). In this study, a descriptive survey method was
used. As the data collection tool, the 9-item FTCDT and MCCT related to gas pressure were used. The FTCDT was
developed by Unsal (2019). On the other hand, the MCCT was adapted from the tiered test, and the first tier of the FTCDT
was used as a test item. In this study, scientific information reliability KR-20 was calculated for the FTCDT and was found to
be 0.460. At the same time, the misconception reliability KR-20 for the FTCDT was calculated and found to be 0.570. In this
study, the KR-20 reliability coefficient of the MCCT was found to be 0.520. The study was conducted with the participation
of science preservice teachers studying at Dokuz Eylul University, Buca Faculty of Education in the 2020-2021 academic
year. The FTCDT was applied to 75 people, and the MCCT was applied to 74 people. Because of this study, the mean
response performance of the first tier of FTCDT was calculated as 3.84, while the third tier was calculated as 3.11. In
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addition, the mean response performance of MCCT was found to be 3.45. The response times for the first and third tier of
FTCDT are 10:47 and 7:15, respectively. Additionally, the response time for MCCT is 12:52. In this study, because the
participants were not given the right to return the test items, each participant had to answer the test items once and did not
have the right to change the answer. In future studies, the scope of the study can be expanded according to the test application
form.

Keywords: Misconception, diagnostic test, response time, response performance.

GIRiS

Olgme degerlendirme yontemlerinde genellikle coktan segcmeli testler ve acik uglu smavlar kullanilir.
Bu testlerle 6grencilerin bilgi diizeyi belirlenebilir, ancak grenme siireci ile ilgili bilgi elde edilemez.
Ogrencilerde yanlis veya eksik dgrenilmis bilgilerin belirlenmesi dogru bilgiye ulagmalari i¢in dnem
teskil eder. Ogrencilerin kavramlar1 anlama siirecini ve énceden var olan ya da siire¢ boyunca olusan
kavram yanilgilarini belirleyebilmek igin goktan se¢meli testlerin kullanimi yaygindir, ancak ¢oktan
secmeli testlerde sans faktorii olmasindan dolay1 dezavantajlidir. Bu ylizden goktan se¢meli testlerin
dezavantajlar1 g6z onilinde bulundurularak asamali testler gelistirilmistir. Asamali testler sirayla iki
asamali, iic asamali ve dort asamali testler olarak gelistirilmistir. Dort asamali testlerin kavram
yanilgilarini belirlemede etkili oldugu goriilmiistiir (Onsal, 2016). Dort asamali testler, dgrencilerin
bilgiye ulagma siirecinin takibi ile kavram yanilgilarinin ortaya c¢ikarilmasinda diger agamali testlere
gore daha giivenilir sonuglar gostermistir (Kaltak¢i, 2012). Asamali testler 6grenci
degerlendirilmesinde hizli sonug iirettigi halde ¢oktan se¢meli testlerle karsilastirildiginda asamalarin
puana doniistirme zorlugu ortaya c¢ikmis, gecerlik ve gilivenirlik puanlari igin testin asamalar
tartistlmustir. Ozellikle asamali testlerde asamalarin kendi iginde nasil puanlanacagi veya birbiriyle
olan iligkileri, giivenirlik ve gecgerlik puanlarinin nasil hesaplanacagi ile ilgili problemler ortaya
cikmustir.

Bir test maddesinin yanitlama siiresinden yararlanarak katilimcilarin yanitlama performansi veya
motivasyonu ile ilgili durumlar belirlenebilir. Alanyazin incelendiginde yanitlama siiresine bagh
olarak yanitlama performansinin incelendigi ¢aligmalar genellikle ¢oktan se¢gmeli testlerde ylriitiilmis
asamali testler kapsaminda fazla 6rnege rastlanilmamistir (DeMars & Wise, 2010; DeMars, Wise, &
Smith; 2009). Asamali testler kapsaminda Tiirkoguz (2020), esik degerden yararlanarak yanitlama
stiresi ve madde yanitlama performansini incelemistir. Ancak bu aragtirma dort asamali test
kullanimiyla gergeklesmistir. Alanyazinda dort agamali test kullanilarak yanitlama siiresi ve yanitlama
performansinin incelendigi ¢caligmalara rastlanilmamaktadir. Ayrica literatiirde olan ¢aligmalarin ¢ogu
katilimeilarin yiiz yiize katilimiyla gergeklesmistir. Asamali testlerin online yiiriitiildiigli ¢alismalar
cok azdir. Ornegin; Yang ve Sianturi (2019), {ic asamali matematik testini online olarak
yiiriitmiislerdir. Ancak bu caligma {i¢ asamal1 bir ¢aligma olup matematik alaniyla ilgilidir. Alanyazin
incelendiginde dort agsamali kimya tani testinin kullanildigi ve online yiiriitiilen yanitlama siiresi ve
yanitlama performansinin beraber incelendigi arastirmalara rastlanilmamustir.

Asamali testlerin ve ¢oktan se¢meli testlerin puanlanmasi, gegerlik ve giivenirliklerinin saglanmasi
konusunda glinimiizde de tartigmalar devam etmektedir (Taber, 2017, Bademci, 2006; Bademci,
2007). Asamal testin I. asamasinin nasil puanlanacagi II. asamasinin nasil puanlanacagi ve birbirlerini
nasil etkiledigi hususunda belirsizlikler hala devam etmektedir. Ayrica bu testlerin giivenirlik katsayisi
hesaplamasinda problemler bulunmaktadir (Giirel ve Eryillmaz ve McDermott, 2015; Taber, 2017;
Romine, Schaffer & Barrow, 2015; Wang, 2004; Pesman & Eryilmaz; 2010; McClary & Lowery
Bretz, 2012; Stankov, Lee, Luo, Hogan; 2012).

Egitim testlerinde yanitlama siiresi ile yanitlama dogrulugu arasinda iligkilerin incelendigi aragtirmalar
1990 yilina kadar dayanmaktadir (Schnipke & Scrams, 1997; Yamamoto, 1995; Wise ve Kong; 2005).
Madde yanitlama siiresi ile madde yanit dogrulugundan faydalanarak esik deger belirlemesi yapilan
calismalar ve bu esik degerden yaralanarak madde yanitlama performansmi belirleyen g¢aligmalar
bulunmaktadir (Guo, Rios, Haberman, Liu, Wang & Paek, 2016; Setzer, Wise, Heuvel & Ling, 2013;
Weeks, Davier & Yamamoto, 2016; Meyer, 2010; Wise & DeMars, 2010; Wise & Gao, 2017; Bulut,
2015; Wright, 2016; Wise & DeMars; 2006; Lee & Chen, 2011; Ferrando & Lorenzo-Seva, 2007).
Madde yanitlama siiresi ile yanitlama dogrulugu arasinda yapilan gorsel grafiklerde esik degerleri
bulunmaya calisilarak performans belirlemelerine gidilmistir. Lojistik analizlerle madde yanit
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dogrulugu, madde yanitlama siiresi ve esik degere gore yanitlama performanslar kigisel parametre
inclemelerinde kullanilmaktadir (Ranger & Kuhn; 2012; Lee & Chen, 2011; Wise& DeMars; 2006;
Setzer, Wise, Heuvel & Ling, 2013; Ferrando & Lorenzo-Seva, 2007; Bulut, 2015; Elbaum, Golan,
Lupu, Wagner & Braw, 2019; Bolsinova, Boeck & Tijmstra; 2015; Van Der Linden, Klein Entink &
Fox; 2010; Van Der Linden; 2006; Van Der Linden; 2007; Wright; 2016; Weeks, Davier
&Yamamoto; 2016). Madde yanit dogrulugu ile madde yanitlama siiresinin iliskileri iizerine Wise,
DeMars Smith’in ortaklasa yaptiklar ¢aligmalar yaygindir (DeMars & Wise, 2010; DeMars, Wise &
Smith; 2009; Wise, 2014; Kong,Wise & Bhola, 2007; Wise & Gao, 2017; Setzer, Wise, Heuvel &
Ling, 2013; Wise, 2019; Wise & DeMars, 2010; Wise, Pastor & Kong, 2009; Wise, Bhola, & Yang,
2006; Wise & Kingsbury, 2016; Wise, 2019; Wise, 2014; Wise, Bhola, , & Yang, 2006; Wise &
Kong, 2005). Alanyazinda belirtilen c¢alismalarin ¢ogunlugu coktan se¢meli testler kapsaminda
gerceklestirilmistir. Asamali diagnostik testler veya kavramsal anlama testler kapsaminda madde
yanitlama siiresiyle madde yanitlama performanslarinin incelendigi ¢alismalara rastlanilmamaktadir.

Bu maksatla agamali testlerde yanitlama performansi ve yanitlama siiresinin incelenmesi ilerideki
caligmalara rehber olabilecegi diistiniilmiistiir. Bu kapsamda Dort Asamali Diagnostik Kimya Testiyle
(DADKT) Coktan Secmeli Kimya Testinin (CSKT) madde yanitlama performanslari ve madde yanit
stireleri belirlenerek d6grencinin yanitindan emin olma teyiti ve asamali diagnostik testinin asamalar1 da
dikkate alinarak karsilastirilmigtir.

Problem Cumlesi

Bu calismanin problem ciimlesi “Ddort Asamali Kimya Tami Testi ve Coktan Se¢meli Kimya Testinin
yanitlama siireleri ve buna bagli olarak yanitlama performanslar1 arasinda fark midir?” olarak
belirlenmistir. Ana problemin ¢6ziimiine iligkin iki tane alt problem belirlenmistir. Bunlar:

1-DADKT ile CSKT’nin yanitlama performanslari arasinda fark var midir?

2-DADKT ile CSKT’nin yanitlama siireleri arasinda fark var midir?

YONTEM
Arastirmanin Modeli

Bu arastirmada, nicel arastirma yontemlerinden biri olan genel tarama modellerinden iligkisel tarama
modeli kullanilmigtir. Tarama modeli, gegmiste veya su an olan bir durumu oldugu haliyle tanimlayan,
bireylerdeki istendik davranis bicimlerinin gelismesi i¢in uygulanan siireclerdir. Genel tarama
modellerinde, evren hakkinda genel bir yorum yapabilmek amaciyla evrenden alinan bir ¢aligma grubu
veya &rneklem iizerinde tarama yapilmaktadir. ki ya da daha fazla degisken arasindaki degisimi ve
degisim seviyesini belirlemeyi amaglayan aragtirma modeline iligkisel tarama modeli denir
(Karasar,2005). Bu tarama modelinde degiskenler arasinda degisim varsa bunun nasil oldugu
bulunmaya calisilir.

Calisma Grubu / Katihmcilar

Aragtirma; 2020-2021 6gretim yilinda Dokuz Eyliil Universitesi, Buca Egitim Fakiiltesi fen bilgisi
Ogretmenligi  boliimiinde O6grenim goérmekte olan 149 Ogretmen adaymin katilimiyla
gergeklestirilmistir. - Katilimeilarin; 24’4 erkek, 125’ bayandir. Calismaya katilan 0Ogretmen
adaylarinin 14’1 2.s1n1f, 49’u 3.smif, 86°s1 4.s1muf seviyesinde 6grenim gérmektedir. Calismaya katilan
Ogretmen adaylariin 83 (%55,71)’i Ege, 25(%16,78)’1 Marmara, 22(%14,77)’si Akdeniz, 8(%5,37)’i
Ic Anadolu, 6(%4,03)’s1 Giineydogu Anadolu, 4(%2,69)ii Dogu Anadolu, 1(%0,67)’i Karadeniz
Bolgesinde ikamet etmektedir.

Veri Toplama Araci
Dort Asamali Diagnostik Kimya Testi (DADKT)

Unsal (2019), gaz basinci konusuyla ilgili 9 maddeden olusan Dért Asamali Diagnostik Kimya Testini
(DADKT) fen bilgisi 6gretmen adaylartyla gelistirmistir. Unsal (2019), 6gretmen adaylarma testi
yanitlamalari igin 27 dk vermistir. Unsal (2019) testi gelistirirken acik uglu soru olusturma, ¢oktan
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secmeli formata doniistirme ve asamali formata doniistiirme asamalarim izlemistir. Oncelikle testi
gelistirirken O6gretmen adaylarina acik u¢lu 52 soru sorulmus, daha sonra yanitlara gore acik uclu
sorular coktan secmeli teste doniistiiriilmiistiir. Sonrasinda ¢oktan se¢meli testin maddelerine verilen
cevaplardaki segtikleri se¢eneklerin se¢ilme gerekgesini agiklamalarini isteyen bir bosluk birakilarak
ogretmen adaylarmdan (n:88) yanitlarina gerekgeler istenmistir. Ogretmen adaylarnin test
maddelerine verdikleri yanitlarin gerekceleri incelenerek ¢oktan se¢meli teste gerekcelerin oldugu II.
asama eklenmistir. Ogretmen adaylarmin verdikleri cevaplara giiven diizeyini belirlemek igin test
maddesinin soru kokiiniin oldugu 1. asamadan sonra “Verdiginiz yanittan emin misiniz?” ve L
asamanin soru kokiine verilen yanitin gerekgesinin secildigi II. asamadan sonra da yine “Verdiginiz
yanittan emin misiniz?” sorular1 yoneltilmistir. Boylelikle gaz basinciyla ilgili coktan segmeli test dort
asamali diagnostik kimya testine (DADKT) doniistiiriilmiistiir.

Tablo 1. DADKT’nin puanlama tablosu.

I. Asama II. asama I11. asama IV.asama
Cevap Guven dizeyi Cevap Gulven guzeyi
Bilimsel bilgi Dogru Eminim Dogru Eminim
Dogru Eminim Dogru Emin Degilim
Ltip bilgi eksikligi Dogru Emin Degilim Dogru Eminim
Dogru Emin Degilim Dogru Emin Degilim
Yanlis pozitif Dogru Eminim Yanlig Eminim
Dogru Eminim Yanlig Emin Degilim
IL.tip bilgi eksikligi Dogru Emin Degilim Yanlig Eminim
Dogru Emin Degilim Yanlis Emin Degilim
Yanlis negatif Yanlig Eminim Dogru Eminim
Yanlig Eminim Dogru Emin Degilim
II1.tip bilgi eksikligi Yanlis Emin Degilim Dogru Eminim
Yanlig Emin Degilim Dogru Emin Degilim
Kavram yanilgisi Yanlig Eminim Yanlis Eminim
Yanlis Eminim Yanlis Emin Degilim
IV tip bilgi eksikligi Yanlis Emin Degilim Yanlis Eminim
Yanlig Emin Degilim Yanlig Emin Degilim

DADKT’nin Giivenirlik ve Gegerlik Bilgileri:

Bu caligmada kullanilan DADKT nin bilimsel bilgi giivenirligi KR-20 (tiim asamalarin dogru olmasi
durumunda 1 puan alma sartina gore) 0,460; kavram yanilgis1 giivenirligi KR-20 (1. ve III. Asamaya
yanlig cevap verilmesi, II. ve IV. Asamada emin olunmasi sartina gore) 0,570 olarak hesaplanmustir. 9
maddelik DADKT’nin yap1 gecerligi icin aciklayict ve dogrulayici faktdr analizleri
gerceklestirilmistir. DADKT nin 4 faktorlii yap: sergiledigi bu analizler dogrultusunda dogrulanmustir.
DADKT’nin sl, s6 ve s9 maddeleri ideal Gaz kavramini, s3 ve s7, maddeleri Gaz-sivi basinglari
iligkisini, s4 ve s5 maddeleri kapali kaplardaki gaz sistemlerini s2 ve s8 maddeleri barometre
kavramlarim igermektedir. DADKT’ nin test maddeleri i¢in fen egitimi alaninda 4 uzman goriigiine
basvurulmustur. Uzmanlar, 9 maddelik DADKT’de yer alan test maddelerini dgretmen adaylarina
uygunluguna ve kimya ders igerigine 'uygun', 'uygun degil, diizeltilmesi gerekiyor' ve 'uygun degil'
seklinde incelemistir. DADKT nin tiim maddeleri i¢in 1. ve III. agamanin kapsam gecerlilik indeksi
(KGI) sirasiyla 0,98 ve 0,95 olarak hesaplanmistir (Lawshe, 1975). Ayrica bu ¢aligmanin igerik
gecerliligi i¢in yanlis pozitif (YP) ve yanlis negatif (YN) degerleri de hesaplanmistir. Hestenes ve
Halloun (1995), asamali1 diagnostik testlerde dis gegerliligin kanit1 olarak YP ve YN tanimim
onermigtir. Hestenes ve Halloun (1995) YP'yi yanlis bir nedene dayali olarak kendinden emin bir
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tutumla test maddesine dogru yanit olarak tanimlarken, YN'yi dogru nedene dayali olarak kendinden
emin bir tutumla test maddesine verilen yanlis yanit olarak tanimlamislardir. Asamali diagnostik
testlerde dis gecerlilik icin YN, yiizde 10'dan az olmalidir (Giir¢ay ve Giilbas, 2015). Ancak, asamali
diagnostik testlerde YP'yi azaltmak zordur. Bilgi eksikligi olan ogrenciler ¢oktan se¢meli testlerde
dogru cevabi tahmin etme sansina sahip olurlar ve test maddesinin ¢eldiricilerinden dogru secenegi
secmeleri olasidir (Pesman ve Eryilmaz 2010). Tablo 1’in puanlamasinda, 9 maddelik DADKT nin
YP ve YN oranlar sirasiyla %17,9 ve %11,3 olarak hesaplanmistir. Yanlis negatif oranlar, Hestenes
ve Halloun'un (1995) goriislerine gore 9 maddelik DADKT nin gegerli bir ara¢ oldugunu kabul
edilebilir. DADKT’ nin yap1 gecerliginin ¢alismanin 6rnekleminde dogrulanip dogrulanmadiginin
incelenmesi amaciyla dogrulayici faktor analizi (DFA) gerceklestirilmistir. DFA, AMOS 16
(Arbuckle, 2008) programinda en yiiksek olabilirlik yontemiyle (Maximum Likelihood)
gerceklestirilmistir. Faktoriyel yapinin gozlemlenen degerlerle uyum derecesinin belirlenebilmesi
amactyla CMIN/df <5, RMSEA<0,08 ve RMR<0,08 uyum indekslerinin degerleri hesaplanmistir
(Cokluk, Sekercioglu ve Biiyiikoztirk, 2012; Kline, 2011). DFA, DADKT’ nin doért faktorlic DFA
modeli ¢aligma kapsaminda elde edilen verilerle iyi bir uyum gosterdigi saptanmistir (CMIN/DF =
1,490; RMSEA = 0,079; RMR = 0,021).

CSKT’nin Giivenirlik ve Gegerlik Bilgileri:

Bu calismada gaz basinciyla ilgili Coktan Se¢meli Kimya Testi de kullanilmistir. Aslinda CSKT,
Unsal (2019) tarafindan gelistirilen gaz basinciyla ilgili 9 maddelik DADKT’nin I. asamasidir. CSKT,
DADKT’den diger asamalar ¢ikartilarak kullanilmistir. CSKT’ nin KR-20 giivenirlik analizi i¢cin dogru
yanitlara 1 diger yanitlara 0 verilmistir. Bu ¢aligma i¢in CSKT nin KR-20 giivenirlik katsayisi 0,520
bulunmustur. CSKT’nin kapsam gecerligi icin uzman goriiglerine basvurulmustur. Bu nedenle,
Yiiksek Ogretim Kurumu’nun Egitim Fakiiltelerinin Fen Bilgisi Ogretmenligi Programinin Kimya
ders igerigine gore 9 maddelik CSKT’nin kapsam ve goriinlis gegerliligi dokuz uzman (Fen
egitiminden dokuz yiiksek lisans &grencisi) tarafindan yeniden degerlendirilmistir. Uzmanlar, 9
maddelik CSKT’de yer alan test maddelerini 6gretmen adaylarina uygunluguna ve kimya ders
igerigine 'uygun', 'uygun degil, diizeltilmesi gerekiyor' ve 'uygun degil' seklinde incelemistir. Varsa ek
goriiglerini test maddesinin yaninda birakilan bos alana yazmislardir. CSKT ‘nin her bir maddesi igin
madde kapsam gecerlilik oranlar1 (KGOi) ve tani testinin tiim maddeleri i¢in test kapsam gecerlilik
indeksi (KGI), Lawshe (1975) formiilleri kullanilarak hesaplanmigtir: CSKT’nin tum maddeleri igin
kapsam gegerlilik indeksi (KGI) 0,98 hesaplanmigtir (Lawshe, 1975). CSKT’nin yap1 gegerliginin
calismanin Ornekleminde dogrulanip dogrulanmadigimin incelenmesi amaciyla dogrulayic1 faktor
analizi (DFA) gergeklestirilmisti. DFA, AMOS 16 (Arbuckle, 2008) programinda en yiiksek
olabilirlik yontemiyle (Maximum Likelihood) gerceklestirilmistir. Faktoriyel yapinin gézlemlenen
degerlerle uyum derecesinin belirlenebilmesi amaciyla CMIN/df <5, RMSEA<0,08 ve RMR<0,08
uyum indekslerinin degerleri hesaplanmustir (Cokluk, Sekercioglu ve Biiylikoztiirk, 2012; Kline,
2011). DFA CSKT’nin dort faktorlii DFA modeli calisma kapsaminda elde edilen verilerle iyi bir
uyum gosterdigi saptanmistir (CMIN/DF = 1,344; RMSEA = 0,069; RMR = 0,020).

Verilerin Toplanmasi ve Analizi
Verilerin Toplanma Stireci

Veri toplama, Dokuz Eyliil Universitesi Buca Egitim Fakiiltesi Fen Bilgisi Ogretmenligi béliimiinde
ogrenim gormekte olan 6grencilere uygulanan DADKT ve CSKT ile gergeklestirilmistir. Arastirmanin
veri toplama isleminin yapilacagi sirada COVID-19 pandemisi meydana gelmis ve dersler online
olarak bilgisayar iizerinden yiiriitiilmistiir. Bu yiizden bu ¢alismanin verileri bilgisayar ile online test
ortamlarinda toplanmistir. Online test ortamlarinda yanitlanma siiresi toplam testin yanitlanmasina
gore belirlenmekte her test maddesi i¢in kayit tutulmamaktadir. Bu nedenle online test ortamlarinda
her test maddesinin yanitlanma siiresinin belirlenmesi 6nemli bir problem teskil etmektedir. Online
test ortamlart olarak Microsoft Office uygulamasi olan Teams-Form ortami ve Dokuz Eyliil
Universitesi'nin SAKAI uzaktan egitim portali kullanilmistir. Her test maddesi i¢in ayr1 ayri online
test formu olusturulmus ve bu test formlar1 SAKAI uzaktan egitim portalinin test uygulama ortaminda
tek tek sirayla 6grencilere sunulmustur. Boylelikle her test maddesi i¢in yanitlama performansi ve
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stiresi kaydedilmistir. Katilimcilarin geri doniit olarak tekrar test maddelerini gorme ve yanitlama sansi
olmamistir. Her iki test tiirii i¢in testin ilerleme yonii dogrusal olup geriye doniik degildir. Son olarak
SAKAI progranminda her test maddesi i¢in yanitlama siiresine ulasilabildiginden dolay1 bu programla
toplanan veriler arastirma i¢in kodlama ve analiz edilme agsamasina gecilmistir.

Verilerin Analiz SUreci:

[k olarak ¢aligmanin verileri MS Office Excel’de diizenlenmistir. DADKT ve CSKT’nin giivenirligi,
MS Office Excel’de KR-20 formiilii uygulanarak hesaplanmistir. DADKT ve CSKT nin yap1 gegerligi
SPSS istatistik programinda agiklayic1 faktor analizi yapilarak test edilmistir. DADKT ve CSKT
uzman goriislerine sunulmus ve uzman goriislerinin uyum oranlart Lawshe’nin (1975) formiilleri MS
Office Excel’de uygulanarak hesaplanmistir. Yine benzer sekilde DADKT’nin I. ve III. asama
arasindaki yanit uyumlar1 Hestenes ve Halloun’un (1995) “Bilimsel Bilgi”, “Yanlig Pozitif”, Yanlis
Negatif” ve “Kavram Yanilgis1” kodlamasina gére MS Office Excel’de hesaplanarak dis gegerligi test
edilmistir. Son olarak AMOS programi yardimiyla agiklayici faktr analizi ile ortaya ¢gikan DADKT
ve CSKT’nin yapisi dogrulanmigtir. Calismanin ana problemin ¢oziimiinde MS Office Excel’de
yanitlama performanslari hesaplanmis ve bu degerler DADKT ve CSKT test gruplar1 arasinda t testi
ile SPSS istatistik programinda 0,05 anlamlilik diizeyinde karsilastirilmistir. DADKT ve CSKT testleri
icin yanitlama performanslarinin normal dagilim saglayip saglamadigi Kolmogorov-Smirnov ve
Shapira Wilks normal dagilim testleriyle kontrol edilmistir. Ayrica DADKT ve CSKT test gruplart
arasindaki karsilastirmalarda ortalama yanitlama performanslarina ve standart sapmalarma da
bakilmigtir. Calismanin ikinci alt problemi, SPSS istatistik programinda DADKT ve CSKT i¢in
yanitlama siirelerinin ortalama ve standart sapmalari t testi ile hesaplanarak karsilastirilarak
coOziilmiistiir. DADKT ve CSKT testleri icin yanitlama siirelerinin normal dagilim saglayip
saglamadig1 Kolmogorov-Smirnov ve Shapira Wilks normal dagilim testleriyle kontrol edilmistir.

BULGULAR

Bu calismanin ilk problemi “DADKT ile CSKT’nin yanitlama performanslari arasinda fark var
midir?” seklinde ifade edilmis ve bu alt problemde dort asamali diagnostik kimya testi (DADKT) ile
¢oktan se¢meli kimya testinin (CSKT) yanitlama performanslart arasindaki fark incelenmistir.
DADKT’nin soru maddesini belirten I. asama ve neden sorusunun soruldugu III. agamanin yanitlama
performanslar eslestirilerek t testi ile karsilastirilmis Tablo 4’de sayisal degerlerle verilmistir. Daha
sonta DADKT’nin 1. asamasiyla CSKT’nin yanitlama performanslar1 bagimsiz t testi ile
karsilastirilmig ve Tablo 5°de sayisal degerleri gosterilmistir. Daha sonra DADKT nin III. agamasiyla
CSKT’nin yanitlama performanslar1 bagimsiz t testi ile karsilastirilmig ve Tablo 6’da sayisal degerleri
verilmistir.

Tablo 4. DADKT’nin I. asama ve III. agama ortalama yanitlama performanslarinin karsilagtirmasi

Ortalama Yamtlama Standart

Performans: Sapma Eslestirilmis t testi p
DADKT I. ASAMA n:75) 3,84 1,71
6,009 0,000
DADKT III. ASAMA 311 1,62

(n:75)

Tablo 4°’de DADKT nin I. agamasi ile DADKT nin III. Asamasi ortalama yanitlama performansina
gore eslestirilmis t testi ile karsilastirildiginda anlamli bir sonucun oldugu gorilmiistiir (t(zs.2=6,009;
p<0,05). DADKT’nin I. asamasinin ortalama yanitlama performansinin (M=3,84) IIl. asamasinin
ortalama yanitlama performansindan (M=3,11) yliksek oldugu anlagilmstir.

Tablo 5. DADKT ’nin I. asama ve CSKT’nin ortalama yanitlama performansinin karsilagtirmasi

Ortalama Yanitlama Standart - .
Bagimsiz t testi p
Performansi Sapma
DADKT I. ASAMA n:75) 3,84 1,70
1,333 0,185
CSKT (n:74) 3,45 1,90
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Tablo 5’de DADKT nin I. agsamasi ile CSKT nin ortalama yanitlama performanslarina gore bagimsiz t
testi ile karsilastirildiginda anlamli bir sonuca ulagilamamistir (tgse,2=1,333; p>0,05). DADKT nin L
asamasinin ortalama yanitlama performansinin (M=3,84) CSKT’nin ortalama yanitlama
performansindan (M=3,45) yiiksek olmasina ragmen istatistiki olarak farkli olmadig1 seklinde
yorumlanmuistir.

Tablo 6. DADKT ’nin III. asama ve CSKT’nin ortalama yanitlama performansinin karsilagtirmasi

Ortalama Yanitlama Standart o .
Bagimsiz t testi p
Performansi Sapma
DADKT III. ASAMA n:75) 3,11 1,62
-1,171 0,185
CSKT (n:74) 3,45 1,90

Tablo 6’da DADKT’nin III. asamasi ile CSKT’nin ortalama yanitlama performansina gore bagimsiz t
testi ile karsilastirildiginda anlamli bir sonuca ulasilamamustir (t(se,2=-1,171; p>0,05). DADKT nin
II. asamasinin ortalama yanitlama performansinin (M=3,11) CSKT’nin ortalama yanitlama
performansindan (M=3,45) diisilk olmasina ragmen istatistiki olarak farkli olmadig1r seklinde
yorumlanmustir.

Bu calismanin ikinci problemi “DADKT ile CSKT’nin yanitlama siireleri arasinda fark var midir?”
seklinde ifade edilmis ve bu alt problemde oncelikle DADKT nin I. asamasi ve III. asamasinin
yanitlama siireleri arasindaki fark eslestirilmis t testi ile incelenmis Tablo 7’de sayisal olarak ifade
edilmistir. Daha sonra DADKT’nin 1. asamasi ve CSKT’nin yanitlama siireleri arasindaki fark
bagimsiz t testi ile hesaplanmig ve Tablo 8’de gosterilmistir. Daha sonra DADKT nin III. agamasi ile
CSKT’nin yanitlama siireleri arasindaki fark gézlemlenmis Tablo 9’da gdsterilmistir.

Tablo 7. DADKT’nin I. asama ve III. asama yanitlama stirelerinin kargilagtirmasi

Ortalama (dd:ss)  Standart Sapma (dd:ss) Eslestirilmis t testi p
DADKT I. ASAMA n:75) 10:47 05:53
7,206 0,000
DADKT III. ASAMA (n:75) 07:15 05:16

Tablo 7°de DADKT’nin I. asamasi ile DADTKT’nin IIl. asamasi yanitlama siirelerine gore
eslestirilmis t testi ile karsilastirildiginda anlamli bir sonucun oldugu goriilmiistiir (t(75,2)=7,206;
p<0,05). DADKT’ nin I. asamasiin yanitlama siiresi (Msie=10:47 sn.) III. asamasinin yanitlam
stiresinden (Msue=07:15 sn.) yiiksek oldugu anlagilmistir.

Tablo 8. DADKT’nin I. asama ve CSKT’nin yanitlama siirelerinin karsilagtirmasi

Ortalama (dd:ss)  Standart Sapma (dd:ss) Bagimsiz t testi p
DADKT I. ASAMA n:75) 10:47 05:53
-1,928 0,056
CSKT (n:74) 12:52 07:10

Tablo 8’de DADKT’nin I. asamasi ile CSKT nin yanitlama siirelerine gore bagimsiz t testi ile
karsilastirildiginda anlamli bir sonuca ulasilamamistir (tuse2=-1,928; p>0,05). DADKT’nin L
asamasinin yanitlama siiresi (Msure=10:47 sn.) CSKT’nin yanitlama siiresinden (Msire=12:52 sn.) diisiik
olmasina ragmen istatistiki olarak farkli olmadig1 seklinde yorumlanmustir.

Tablo 9. DADKT’nin III. asama ve CSKT nin yanitlama siirelerinin karsilagtirmasi

Ortalama (dd:ss) Standart Sapma (dd:ss) Bagimsiz t testi p
DADKT III. ASAMA n:75) 07:15 05:16
-5,444 0,000
CSKT (n:74) 12:52 07:10

Tablo 9°da DADKT’nin III. agamasi ile CSKT’nin yanitlama siirelerine gore bagimsiz t testi ile
karsilastirildiginda anlamli bir sonuca ulagilmistir (tise 2=-5,444; p<0,05). DADKT nin III. asamasinin
yanitlama siiresi (Msue=07:15 sn.) CSKT’nin yanitlama siiresinden (Msire=12:52 sn.) olduke¢a diisiik
oldugu anlagilmistir.
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TARTISMA, SONUC ve ONERILER

Bu boliimde ilk etapta c¢aligmanin alt problemlerine gore sirastyla ilgili literatiir destegiyle
karsilastirma yapilarak tartisma gerceklestirilmistir. Daha sonra genel olarak sonuglar sunulmus ve bu
sonugclara iliskin olarak oneriler getirilmistir.

Bu c¢alismanin ilk alt probleminde DADKT ile CSKT’nin yanitlama performanslar1 arasindaki fark
incelenmistir. Tablo 5’de goriildiigii tizere DADKT nin 1. asamasinda ortalama yanitlama performansi
3,84 ve IIl. asamasinin ortalama yanitlama performansi 3,11 olarak bulunmustur. Coktan se¢meli
kimya testi i¢in ortalama yanitlama performansi 3,45 olarak hesaplanmistir. Bu g¢aligma, agsamali
diagnostik testleri i¢in 6nemli sonuglar vermektedir. DADKT*nin IIl. asamasi nedensel iligkinin
kurulacagi kavram yanilgilarindan olusan bir bdliimdiir. Bu boliimde segenekler kisa ciimlelerden
olugmasina ragmen ortalama yanitlama performansi, ¢éziim igeriginin oldugu I. asamaya gore daha
diisiik ¢ikmustir. Bu durum katilimcilarin kavramsal anlama ve nedensel iliskilerde zorlandiklarini
ortaya koymustur. Katilimcilara soru maddelerine tekrar cevap verme hakki verilmemistir. Ciinkii
daha Once yapilan caligmalarda test maddesine tekrar cevap verme hakki tanindiginda ortalama
yanitlama performanslarinin olumsuz etkilendigi gozlemlenmistir (Tiirkoguz, 2020).

Bu calismanin ikinci alt probleminde DADKT ile CSKT’nin yanitlama siireleri arasindaki fark
incelenmigtir. Tablo 7’ye bakildiginda DADKT nin I. asamasi i¢in yanitlama siiresi 10:47 sn., III.
asamasi i¢in 7:15 sn. bulunmustur. Coktan segmeli kimya testi i¢in yanitlama siiresi 12:52 sn. olarak
hesaplanmistir. Bu sonuglar DADKT ve CSKT icin yanitlama siirelerinin farklilik gdsterdigini
kanitlamigtir. Katilmeilar 1. asamaya III. asamaya gore daha fazla zaman harcamislardir. Bunun
sebebi katilimecilarin DADKT nin 1. agamasini yanitlarken III. asama ile ilgili bilgi edinebilmeleri,
yorum yapabilmeleri, diger asamaya daha kisa zamanda ge¢cmek istemeleridir.

Bu sonuglardan hareketle asamali testler ve ¢oktan se¢meli testlerdeki yanitlama siiresini
karsilastirdigimizda test tasariminin ve test yonetiminin katilimcilarin yanitlama siirelerini ve
motivasyonlarim etkileyebildigini gézlemleyebiliriz. Demars (2000), diisiik riskli testler i¢in yaptigi
arastirmada yapilandirilmis cevap maddelerini igeren testlerde coktan se¢meli testlere gore
katilimeilarin motivasyonlarinin daha diisiik oldugunu tespit etmistir. Wise (2014) arastirmasinda test
maddelerinin uzunlugunun ve maddelerin konumunun katilimcilarin motivasyonlarini etkiledigini
belirtmis ancak madde zorlugunun ve maddelerdeki sekil, tablo, gorsellerin motivasyonu
etkilemedigini belirtmistir. Dort agamali testte testin III. asamasindaki test maddelerinin segenekleri
kisa ciimleler ve kavram yanilgilarindan olusmustur. Ancak bu durumda katilimcilarin test
maddelerine yanit verme siiresinde anormal bir durum gozlemlenmemistir. Buradan hareketle
katilmeilarin = kavram  yanilgist  yasadiklart soru maddelerinde kendilerine gilivendiklerini
sOyleyebiliriz. Katilimcilar dort asamali testin II1. asamasina istikrarli ve makul yanitlar vermislerdir.

Sonug

Bu ¢alismada DADKT ve CSKT icin dgretmen adaylarinin yanitlama performanslar1 ve yanitlama
stireleri incelenmistir. Bu amacgla ¢aligmanin ilk alt probleminde DADKT ile CSKT nin yanitlama
performanslari karsilastirilmistir. DADKT’nin 1. asamasinin ortalama yanitlama performansi 3,84 ve
DADKT’nin III. asamasinin ortalama yanitlama performansi 3,11 olarak bulunmustur. CSKT’ nin
ortalama yanitlama performansi 3,45 olarak hesaplanmistir. Bu degerlere gore Ogretmen adaylar
DADKT’nin I. ve III. asamalarini1 yanitlarken neden boliimiiniin oldugu III. asamada ¢6ziim igeriginin
oldugu 1. asamaya goére yanitlama ortalama yanitlama performanslari daha diisiik ¢ikmistir. Bunun
sebebi 0gretmen adaylarinin nedensel iligki kurarken zorlanmasidir.

Calisgmanin ikinci alt probleminde DADKT ve CSKT’ nin yanitlama siireleri karsilagtirilmistir.
Ogretmen adaylarmin DADKT nin I. asamast i¢in yanitlama siiresi 10:47 sn; III. asamasi i¢in 7:15 sn
olarak bulunmustur. Ogretmen adaylar1 nedensel iliskinin incelendigi asamada daha kisa siirede ¢dziim
davranis1 gostermislerdir. Ogretmen adaylarinin CSKT igin ise yanitlama siiresi 12:52 sn olarak
belirlenmistir. Yapilan hesaplamalardan elde edilen sonuglarda 6gretmen adaylarinin DADKT nin 1.
asamasi ve CSKT’nin yanitlama siireleri birbirlerine yaklagik degerler gosterdigi; ancak DADKT nin
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I. asamasinin ve CSKT’ nin yanitlama siirelerinin DADKT nin III. agamasinin yanitlama siirelerinden
farkli oldugu ve daha uzun siirede yanitlandig1 gozlemlenmistir.

Oneriler

Bu ¢alismada kullanilan testler 6gretmen adaylar1 i¢in diisiik riskliydi. Bu durumun o6gretmen
adaylarmin motivasyonlarini etkiledigi diisiiniilmektedir. ileriki calismalarin yiiksek riskli testler igin
yapilmasi Onerilmektedir. Bu ¢alisma bilgisayar ortaminda online test olarak yapilmistir. Bu yiizden
Ogretmen adaylarmin testi nerede, nasil, ne sekilde cevaplandiginin goézlemlenebilme imkam
olmamustir. Ileriki galismalarda yanitlama siiresi ve yamtlama performansmi gozlemlemek igin akilh
telefon, tablet, akilli kalemler gibi daha teknolojik cihazlar kullanilabilir (Moharkan, Choudhury,
Gupta ve Raj, 2017; Edgecomb, Schaack ve Marggraff, 2014; Mehlhorn, Parrott, Mehlhorn ve
Burcham, 2011). Bu caligmada 6gretmen adaylarina soru maddelerine tekrar dénme ve cevaplama
sans1 verilmemistir. Ancak yapilan calismalarda tekrar cevaplama hakki verildiginde i¢ gecerlik
oranlarmin arttig1 kanitlannmstir (Tiirkoguz, 2020). Ileriki ¢aligmalar igin tekrar cevaplama hakkinin
verilmesi kavram yanilgilari i¢in farkli sonuglar ortaya ¢ikarabileceginden onerilmektedir.
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EXTENDED ABSTRACT

By using the response time of a test item, situations related to the participants' response performance
or motivation can be determined. In the literature, studies examining responding performance
depending on answering time were generally conducted in multiple-choice tests, but not many
examples were found within the scope of diagnostic tests (DeMars & Wise, 2010; DeMars, Wise, &
Smith, 2009). Within the scope of diagnostic tests, Tlrkoguz (2020) examined the response time and
item response performance by using the threshold value. However, this study was conducted using a
four-tiered diagnostic test. In the literature, there are no studies examining response time and response
performance using the four-tiered diagnostic test. In addition, most of the studies in the literature were
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conducted with face-to-face participation of participants. There are very few studies where tiered
diagnostic tests are conducted online. For example; Yang and Sianturi (2019) conducted the three-
tiered mathematics test online. However, this study is a three-tiered diagnostic test and is related to the
field of mathematics. In the literature, no studies were found that used the four-tiered chemistry
diagnostic test and examined online response time and response performance together. Research
examining the relationships between response time and response accuracy in educational tests has
begun since 1990. There are reserach that determine threshold values by making use of item response
time and item response accuracy and accordingly, determine item response performance. The joint
studies of Wise and DeMars on the relationship between item response accuracy and item response
time are quite common. The majority of the studies mentioned in the literature were conducted within
the scope of multiple-choice tests. There are no studies examining item response time and item
response performances within the scope of tiered diagnostic tests or conceptual understanding tests.
The problem statement of this study was stated as 'ls there a difference between the response times and
therefore the response performances of the Four-Tiered Chemistry Diagnostic Test (FTCDT) and the
Multiple Choice Chemistry Test (MCCT)?'. Two sub-problems were identified for the solution of the
main problem. These: 1-Is there a difference between the response performances of FTCDT and
MCCT?, and 2-Is there a difference between the response times of FTCDT and MCCT?. In this study,
the relational survey model, one of the general survey models, which is one of the quantitative
research methods, was used. The study model that aims to determine the change and level of change
between two or more variables is called the relational survey model (Karasar, 2005). The study was
conducted with the participation of 149 pre-service teachers studying in the science education
department of Dokuz Eylul University, Buca Faculty of Education in the 2020-2021 academic year.
Participants consist of 24 men and 125 women. Four-Tiered Diagnostic Chemistry Test (FTCDT) and
Multiple Choice Chemistry Test (MCCT): FTCDT developed by Unsal (2019) was used in the study. The
test consists of 9 items on gas pressure and was developed with a pre-service science teacher. The
measurement tool consists of four tiers, the first tier measures the level of knowledge and the third tier
inquires about the justification of the answer given in the first tier. The second tier measures the
confidence in the first tier and the fourth tier measures the confidence level in the third tier. The
scientific information reliability of the FTCDT used in this study is KR-20 (according to the condition
of receiving 1 point if all tiers are correct) 0.460; Misconception reliability KR-20 (according to the
condition of giving wrong answers in the First and Third Tiers and being sure in the Second and
Fourth Tiers) was calculated as 0.570. Explanatory and confirmatory factor analyses were performed
for the construct validity of the 9-item FTCDT. It was confirmed in these analyses that FTCDT
exhibits a 4-factor structure. MCCT regarding gas pressure was also used in this study. MCCT is the
first tier of the 9-item FTCDT related to gas pressure developed by Unsal (2019). MCCT was used by
subtracting other tiers from FTCDT. For the KR-20 reliability analysis of MCCT, correct answers
were given 1 and other answers were given 0. For this study, the KR-20 reliability coefficient of
MCCT was found to be 0.520. Experts' opinions were taken for the content validity of the
measurement tools. Data were collected by FTCDT and MCCT applied to students studying in the
Science Education Department at Dokuz Eylul University Buca Faculty of Education. During the data
collection process of the study, the COVID-19 pandemic occurred and the lessons were conducted
online via computer. Therefore, the data were collected in computer and online test environments.
Participants did not have the opportunity to see or answer the test items again as feedback. For both
types of tests, the direction of test progression is linear and not retrospective. In the first sub-problem
of this study, the responding performances and response times of pre-service teachers for FTCDT and
MCCT were examined. The mean response performance of the first tier of FTCDT was found to be
3.84, and the mean response performance of the third tier of FTCDT was 3.11. The mean response
performance of MCCT was calculated as 3.45. According to these values, while pre-service teachers
answered the first and third tiers of FTCDT, their mean response performance was lower in the third
tier, which included the why section, compared to the first tier, which contained the solution content.
In the second sub-problem of the study, the response times of FTCDT and MCCT were compared. The
response time of pre-service teachers for the first tier of FTCDT was 10:47 seconds; It was found to be
7:15 seconds for the third tier. Pre-service teachers showed solution behaviour in a shorter time at the
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tier where the causal relationship was examined. The response time of pre-service teachers for MCCT
was determined as 12:52 seconds. According to the results obtained from the calculations, the
response times of the pre-service teachers for the first tier of FTCDT and MCCTT showed
approximate values to each other; However, it was observed that the response times of the first tier of
FTCDT and MCCT were different from the response times of the third tier of FTCDT and were
answered in a longer time. The tests used in this study were low-risk for pre-service teachers. It is
thought that this situation affects the motivation of pre-service teachers. It is recommended that future
studies be conducted for high-risk tests. This study was conducted as an online test in a computer
environment. Therefore, it was not possible to observe where, how and in what way the pre-service
teachers answered the test. In future studies, more technological devices such as smartphones, tablets,
and smart pens can be used to observe response time and response performance (Moharkan,
Choudhury, Gupta, & Raj, 2017; Edgecomb, Schaack, & Marggraff, 2014; Mehlhorn, Parrott,
Mehlhorn, & Burcham, 2011). In this study, pre-service teachers were not given the chance to return
to the question items and answer them. However, studies have proven that internal validity rates
increase when the right to answer again is given (Tirkoguz, 2020). It is recommended to give the right
to answer again for future studies, as it may lead to different results for misconceptions.
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Abstract

With the Coronavirus affecting the whole world, it has caused people to create a new order, and this new order has caused
major changes in many sectors. Among the affected sectors, perhaps the education systems of the countries that have
undergone the biggest change have been. In the new order, people had to carry out their work and education remotely during
the pandemic. It is an undeniable fact that teachers have the biggest role in conducting distance education. Our aim in this
study is to investigate the relationship between the satisfaction levels of prospective teachers, the teachers of the future,
towards distance education based on information technologies and their attitudes towards distance education. In the study,
Pearson Correlation Analysis was the technique used for the purpose of this. The sample of the study consists of 162
pre-service science teachers' studying at the 1rd, 2rd, 3rd and 4rd grade levels in the 2021-2022 academic year. The research
showed that there is a negative and statistically significant medium-level relationship between the attitude scores of
prospective teachers towards distance education and the satisfaction levels of their students. In line with the results obtained
here, it is planned to shed light on future research by suggesting how teacher candidates can better adapt to distance
education and what can be done to prepare themselves for such a problem in the coming years.

Keywords: Attitude, distance education, information and communication technologies, satisfaction level.
INTRODUCTION

In the world of science, distance education has emerged as a very important learning method,
especially in a world shaped by technological developments and intense global connections (Huseyin,
& Kocasarac, 2022). Distance education in science education attracts more attention than other fields
and is greatly affected by technological developments related to distance education. Science education
aims to develop students' scientific thinking skills, understand science subjects, and be able to produce
solutions to various problems using scientific knowledge. Conversely, distance learning offers
students the opportunity to receive education through online platforms when they are not physically in
the classroom (Deshmukh, Forawi, & Jaiswal, 2012). Distance education in science education can
affect students' level of understanding of science subjects, their participation in classes, their
motivation, and their attitudes toward education in general. While difficulties experienced in distance
education can negatively affect students' interest and attitudes toward science courses, a well-designed
and effective distance education program can increase students' interest in science subjects, their
participation in the course, and provide them with greater satisfaction from education (Altawalbeh, &
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Al-Ajlouni, 2022; Bostan Sarioglan, Altas, & Sen, 2020; Giir, & Filiz, 2022; Yazgan, 2022). The
relationship between satisfaction in science education and attitudes toward distance education is a
multifaceted and critical area that needs to be investigated. Research considering students' satisfaction
with the process of distance education, their attitudes toward lessons, their motivation to learn, and
their interest in science subjects has focused on the relationship between satisfaction and attitude
toward distance education in science education. Such studies can provide important clues to
understanding the effects of distance education on science education and to developing more effective
education methods (Alamri, 2021; Aldhahi, Algahtani, Baattaiah, & Al-Mohammed, 2022;
Cleveland-Innes, Gauvreau, Richardson, Mishra, & Ostashewski, 2019; Elfaki, Abdulraheem, &
Abdulrahim, 2019; Ercoskun & Ergiil, 2023).

In the context of distance science education, satisfaction encompasses various dimensions. It relates to
the overall content delivery, technological interface, instructor effectiveness, administrative support,
and the learning experience itself. Fulfilling these issues significantly affects students' perceptions of
the educational process and their satisfaction with the course (Hussein, Abdel-Jaber, Labib, &
Mohammad, 2021; Pandita & Kiran, 2023). One of the key determinants of satisfaction is the
effectiveness of the learning platform. A user-friendly interface, seamless access to training materials,
interactive tools and responsive technical support contribute to a positive learning environment. When
students find technology accessible and helpful to their learning needs, their satisfaction with the
distance education experience tends to be higher (Canbek, 2011; Pandita, & Kiran, 2023).
Additionally, the role of instructors is another important point. It greatly affects students' satisfaction
levels by helping them understand the lessons with interesting and informative lesson plans. Effective
communication, timely feedback, and support in understanding complex scientific concepts are
crucial in shaping students' satisfaction with the learning process (Ahea, Ahea, & Rahman, 2016).

Attitudes towards distance science education include students' perceptions, beliefs and feelings about
this way of learning. It is shaped by various factors such as previous experiences, individual learning
preferences and the content of the education received (Ercoskun, 2022). The perception of the quality
and dependability of education received through online learning is one of the variables determining
attitude. If students believe that the content and instruction, they receive remotely are the same as in
traditional classroom environments, their attitudes toward distance science education tend to be
positive. This perception is generally linked to the reliability of the institution offering the program
and the structure of the program (Kuloglu & Yildiz, 2022). Another important aspect that affects
attitude is the level of interaction and participation present in the distance learning environment.
Opportunities for active participation, collaboration with peers, and access to resources that encourage
the practical application of scientific theories play an important role in shaping a positive attitude
towards distance education in science (Gray & DilLoreto, 2016).

While providing science education via distance education is at the forefront today, it is very important
to examine the effects of this trend on students. The relationship between satisfaction and attitude in
distance science education is intertwined and reciprocal. Higher levels of satisfaction are generally
considered by researchers in the literature to lead to a more positive attitude towards the learning
experience. When learners are satisfied with the way their education is structured, technological
support, teaching quality, and general learning environment, they are more likely to develop a positive
attitude towards distance learning within education in science (Yekefallah, Namdar, Panahi, &
Dehghankar, 2021). Conversely, a positive attitude executed towards distance science courses may
also increase satisfaction levels. Learners that have a positive attitude of this learning style are more
probable to participate actively because perceive difficulties as a learning opportunity and exhibit
greater resilience in overcoming the difficulties they encounter, thus contributing to the increased
level of satisfaction with the learning process (Cobanoglu Aktan, & Oztemiir, 2022). Distance
education is known for offering flexibility and accessibility to students. However, when examining
the effect of this approach on students' attitudes and levels of satisfaction, some important factors
emerge. Students' satisfaction with the distance education environment and their attitudes towards this
process may affect their success (Akgay, 2023; Ozyiirek, Begde, Yavuz, & Ozkan, 2016). Satisfaction
in distance education refers to students' satisfaction with the course content, teaching materials,
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teacher-student interaction, and technological infrastructure. How satisfied students are with the
educational process can affect their motivation, desire to learn and success. If students are not
satisfied with the course content or have technological difficulties, this may negatively affect their
attitudes during the distance education process (Baloran & Hernan, 2021; Gray & Diloreto, 2016).
Conversely, the opinions of students on online learning are as significant. Attitude refers to students'
general thoughts, expectations and approaches towards distance education. A positive attitude can
encourage students to participate more willingly in lessons and make more learning efforts. However,
a negative attitude can reduce students' motivation and affect their success (Kaban, 2021).

The relationship between satisfaction and attitude in distance education has become an important
focus for teachers and instructors. The relationship between satisfaction in science education and
attitudes towards distance education is complex and interdependent. Satisfaction, influenced by
various factors such as technological support, teaching quality, and administrative assistance,
significantly affects students' perceptions of their learning experiences. Meanwhile, attitude shaped by
perceptions of educational quality, participation, and practical applicability affects how students’
approach and interact with distance education in science (Alzahrani & Seth, 2021; Kiymet & Cakair,
2023). Factors such as the quality of educational materials, student-teacher interaction, technological
infrastructure and student support can affect students' satisfaction level and attitude. For this reason, to
improve the rate of success in distance learning and ensure student satisfaction, educational
institutions, faculty members and program developers should take these factors into account and focus
on continuous improvement (Bolliger & Wasilik, 2009). Consequently, one of the key variables
influencing students' educational experiences in distant learning is the correlation between attitude
and satisfaction. Students' satisfaction and attitude can directly affect their motivation, learning
efforts, and outcomes. So, it is essential to consider feedback from students and pursue continual
development in order to enhance the quality of the remote learning experience. Understanding this
complex relationship between satisfaction and attitude in distance science education is essential for
teachers and organizations looking to improve the efficacy of science education delivered at a
distance. By addressing the key determinants of satisfaction and cultivating a positive attitude towards
this form of learning, experts in this field can create an environment that maximizes the potential of
distance education in providing quality science education to students around the world. With all of
this knowledge in thoughts, the purpose of this paper is to explore the intricate relationships between
attitude and satisfaction in the context of distance education and to highlight the significance of these
relationships. For this purpose, the research's of problem statement is "What is the relationship
between pre-service science teachers’ satisfaction levels and attitudes towards in distance education?".
Conclusions about the impact of remote learning conducted on pre-service science teachers during the
pandemic period will be drawn from the study's findings.

METHOD
Model of the Research

The relational screening model was used because the purpose of this study was to identify correlations
between two or more variables that already existed without the need for any kind of intervention
(Fraenkel & Wallen, 2005).

Research methods known as relational screening models aim to identify correlations between
variables and ascertain the presence and/or strength of co-variation between two or more variables
(Sonmez & Alacapinar, 2011). Despite the lack of a true cause-and-effect link, the relational
screening model permits the prediction of the other variable in the event that the state of one variable
is known (Karasar, 2006). This study, which used a relational screening model, looked at the attitudes
of pre-service instructors regarding remote education and the degree to which their students were
satisfied with information technology-based distance learning.

Sample

The study was conducted on pre-service science teachers a students in the 20212022 academic year
at Dokuz Eylil University's Buca Faculty of Education. 162 students make up the research sample,
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which was chosen using a basic random sampling technique. 40 (24.7%) of these participants is
males, and 122 (75.3%) were girls. Pre-service science instructors who participated in the research
were distributed according to grade levels: 47 (29%) are in first grade; 31 (19.1%) are in second
grade; 47 (29%) are in third grade; 37 (22.8%) are in fourth graders. The sample group's demographic
data is included in Table 1, Figure 1, Table 2, and Figure 2.

Table 1. Data on demographics pertaining to the sample group's gender distribution

Freqguency Percent
WOMAN 122 75,3
MALE 40 24,7
Total 162 100,0

Mean =125
Std. Dev.= 433
N=162

Frequency

50 100 1,50 2,00 2,50

GENDER

Figure 1. Distribution of genders within the participant sample

Table 2. Data on demographics pertaining to the sample group's grade-level distribution

Frequency Percent
1RD GRADE 47 29,0
2RD GRADE 31 19,1
3RD GRADE 47 29,0
4RD GRADE 37 22,8
Total 162 100,0

Mean = 2 46
Std. Dev.=1,137
N=162

40

Frequency

00 1,00 2,00 3,00 4,00 5,00

GRADE LEVEL

Figure 2. Distribution of grade level within the participant sample
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Data Collection Tools

In the study, two scales were employed. To find out pre-service science instructors’ satisfaction about
distance education the "Distance Education Students Satisfaction Scale Based on Information
Technologies" by Kukul (2011). Also, to find out pre-service science instructors’ attitudes about
distance education the "Attitude Scale towards Distance Education" by Kisla (2016). These data
collection tools were arranged and applied to the first, second, third, and fourth grades pre-service
science teacher's have implemented these data-collecting instruments.

Distance Education Students Satisfaction Scale Based on Information Technologies

The Kukul (2011) "Information Technologies-Based Distance Education Students Satisfaction Scale"
was used to assess university students' satisfaction with information technologies-based distance
learning. There are 42 items on the 7-point Likert-type scale. "Structure and Functioning of the
Program, Interaction, Common Problem Areas" are the three components that comprise the scale. The
internal consistency coefficient (Cronbach Alpha) was calculated as .97 by the researchers who
developed this scale, which consists of 42 items. As a result of the tests conducted to determine the
reliability of the scale within the scope of this research, the internal consistency coefficient (Cronbach
Alpha) was determined as .96.

Attitude Scale Towards Distance Education

The attitudes of pre-service science instructors toward distance education used the "Attitude Scale
Towards Distance Education" created by Kisla (2016). The scale is a 5-point Likert type with 35 items
and one dimension. Items with a Likert scale: "Strongly Agree," "Agree," "Undecided," "Disagree,"
and "Strongly Disagree" were the ratings given. The internal consistency coefficient (Cronbach
Alpha) was calculated as .89 by the researchers who developed the scale. As a result of the tests
conducted to determine the reliability of the scale within the scope of this research, the internal
consistency coefficient (Cronbach Alpha) was determined as .96.

Analysis and Interpretation of Data

The data from the scales of pre-service teachers were analyzed using frequency (N) and percentage
(%) tables. In order to verify the linearity and normality assumptions of the variables, histograms, and
Q-Q plot visuals were examined. Following the determination that the variables had a normal
distribution, a Pearson correlation analysis was conducted in compliance with the study's objectives.
A significance threshold of p<0.05 was used to assess significance. The correlation coefficient is used
to determine whether a linear link exists and, if so, to what extent following the correlation study. The
correlation coefficient, represented by the letter "r," has a range of values from -1 to +1.

- Ifr=-1, there is a completely negative linear relationship.

- Ifr=+1, there is a fully positive linear relationship.

- Ifr=0, there is no relationship between the two variables.
The following ranges are used to interpret the findings for r = Relationship in this context:

e 0.00 = No Relationship

e 0.01-0.29 = Low Level of Correlation

e 0.30-0.70 = Moderate Relationship

e 0.71-0.99 = High Level of Relationship

e 1.00 =Isa Perfect Relationship (Kokll, Blyukdztirk, & Cokluk Bokeoglu, 2006).

RESULTS

The association between the attitudes of students participating in information technology-based
distance education and their satisfaction levels with the program was ascertained through the
application of Pearson Correlation Analysis. The results are shown in Table 3.
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Table 3. Results of the correlation between satisfaction and their attitude with it in distance learning

Degisken n r p
Doyum 162 -,604* .000
Tutum

*Correlation is significant at p<0.01 level

The relationship between the participants’ satisfaction levels of information technology-based distance
education students (M=4.54, SD=.95) and their attitude towards distance education (M=3.35, SD=.80)
scores was measured with Pearson Correlation. A moderate, negative and significant relationship was
found between these variables (r (160) = -.604, p<.001). This relationship is shown in Figure 1.

R? Linear = 0,365

175.00

150,00

12500

100,00

ATTITUDE TOTAL SCORE

75.00

.
¢
5000 ]

0.0 100,00 150,00 200,00 250,00 300,00
SATISFACTION TOTAL
Figure 3. Correlation Graph
DISCUSSION and CONCLUSIONS

The study's findings showed that pre-service science teachers' attitudes regarding distance education
and their satisfaction levels with the technology-based method of distance education were moderately,
negatively, and significantly correlated. This section of the study goes into great detail on the
outcomes that were achieved as well as potential explanations behind them.

Initial, the literature has review revealed that while numerous studies attempted to shed light on how
the distance education process affected students (Aydin, 2022; Ercoskun & Ergiil, 2023; Kaban, 2021;
Kuloglu, & Yildiz, 2022; Taskin Ekici & Dereli, 2022; Uzoglu, 2017; Yagan, 2021; Yenilmez,
Turgut, & Balbag, 2017), However, it was found that no research had looked at the connection
between students' attitudes toward distance education and their satisfaction levels with the process.
Furthermore, no research was located that looked also at the possibility of a connection between
general attitude and students' satisfaction levels. However, within the theoretical knowledge of the
educational process and affective variables, there are explanations that although the relationship
between satisfaction levels and attitudes has not been studied before, there may be a positive and
significant relationship. For this reason, in this part of the study, this situation is discussed in depth
and possible reasons are explained.
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The main aim of the research is to determine how the COVID-19 Pandemic caused pre-service
teachers to transition to distance learning, and how this process unexpectedly gained significance in
the area of education. Investigating which variables and to what extent distance education affects pre-
service teachers' is particularly examined by researchers. While providing science education via
distance education is at the forefront today, it is very important to examine the effects of this trend on
students. The relationship between satisfaction and attitude in distance science education is
intertwined and reciprocal. Researchers in the literature generally believe that higher levels of
satisfaction will lead to a more positive attitude towards the learning experience (Yekefallah, Namdar,
Panahi, & Dehghankar, 2021). However, this study shows us that the relationship is moderate and
negative. It is not possible to determine and interpret which variable changes which variable in which
direction from this result. The literature predicts a significant and moderate relationship between these
variables. However, there may be several reasons why the relationship between variables is negative.
First of all, since there is no study in the literature to examine the relationship between individuals'
satisfaction levels and attitudes regarding the distance education process, it cannot test the accuracy or
wrongness of the result. The fact that pre-service teachers have just experienced the distance
education process could be another factor. The two applied scales and their items are basically about
determining the structure, functioning and effects of the distance education process on individuals.
For this reason, pre-service teachers' may not have adapted to this process because they have just
experienced this process and data is collected by researchers during this process. Another important
point is that continuing this study amidst the COVID-19 pandemic may have affected the pandemic
anxiety levels of the participants. Accordingly, there may be variables that are not included in the
scope of the study and affect the relationship (Stress, anxiety, age level, living conditions, use of
technology, technological equipment and infrastructure facilities, etc.).

Satisfaction levels and attitude variables of the individuals examined within the scope of the study
may not be variables that can be measured in a short time and with a single application, due to their
structural characteristics. In order to determine its effects on individuals, it may be necessary for them
to experience the distance education process for a long time and to determine its effects in this way. In
this context, the number of samples might be another crucial factor. In the two scales used for this
study, there are more than thirty articles. For this reason, it may be necessary to reach a larger sample
size to identify the relationship between variables. Finally, pre-service teachers' may have some
problems with the distance education platform (Technical, academics, internet, etc.). The reason for
this is pre-service science teachers' satisfaction levels in the information technology-based distance
education process are assessed based on the educational platform they utilize, and the applied scale's
items are designed to assess this platform. As a result, they may not be satisfied with the problems
experienced on the platform, that is, their satisfaction level is low, but they have a positive attitude
towards this type of education or educational technologies.

The data provided within this study can be validated by additional research in this area as a
consequence of the examinations and thorough discussion of the findings at the conclusion of the
investigation. In this context, several suggestions are made for future research. First of all, in-depth
information can be obtained by conducting experimental or longitudinal studies with a larger sample
group and longer duration. In addition, in order to obtain in-depth data, it is strongly recommended to
use interviews or different data collection tools to reveal the reasons for the relationships between the
results. Thanks to such data collection tools, it is possible to obtain in-depth data from participants
and reveal the underlying reasons for the findings. Finally, inside the constraints of the research, the
items included in the scale applied to determine the satisfaction levels of Pre-Service Science
Teachers in the distance education process based on information technologies are aimed at evaluating
the educational platform used in the distance education process. Pre-Service Science Teachers taught
their lessons on the SAKAI education platform during the distance education process. Therefore,
within the scope of other planned studies, such a study can be conducted with participants using
different distance education platforms (Teams, Zoom, etc.) and the structure of the relationship
between these two variables examined on different platforms can be examined. It is believed that it
will be helpful for students to conduct studies that include affective data and various variables
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regarding the learning process and to evaluate the processes, given the educational processes in which
individual learning has become widespread due to situations process and changes in living conditions
like the COVID-19 Pandemic. To the extent that educators can benefit from these opportunities, they
will have more data and will obtain useful feedback in structuring the learning process.
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Abstract

LT3

This research aims to explore the teacher candidates’ “attitudes towards science" who are studying in the preschool education
department of a state university in Izmir; considering gender, socio-economic level, and the perspectives of the academic
staff. The study's sample is composed of preschool students from a state university situated within the metropolitan area of
Izmir province, located in Turkey. The research involved, a total of 278 teacher candidates, with 55.8% (n=155) being female
and 44.2% (n=123) being male. For data collection the research used the "Science Attitude Scale" and the "Personal
Information Form™ conducted by Baykul (1992). The the instruments were confirmed to be valid and reliable, with the scale
achieving an alpha reliability coefficient of .92. For multiple comparisons, one-way analysis of variance (ANOVA) and for
pairwise comparisons t-tests were used to analyse the data. No significant difference was observed on the attitudes of
preschool teacher candidates towards science based on independent variables which include gender, family socioeconomic
level, and their perception of their teacher's attitude towards themselves.

Keywords: Attitude towards science, preschool, teacher candidate.
INTRODUCTION

Today, the field of natural sciences incorporates systematic knowledge about oneself and his natural
environment, with continuous ways of improving and updating the acquired information.
Science education provides children to acquire habitual objective thinking and making accurate
evaluations against the situations they encounter. This practice leads them to be useful to themselves,
their families, and their surroundings (Akgun, 1995).

When science is taught using scientific processes, students gain process skills and apply these skills in
their everyday lives. Not only students develop more positive attitudes towards science but also
enhance their creative skills (Kaptan & Korkmaz, 2001; Serin, 2001).

Attitudes are typically achieved in early childhood and strengthened through growing experiences.
Particularly, adolescents’ attitudes are consistent but not firmly established, and are clarified in the
following years. Thus, attitude can be described as a significance of a person's comprehension and
emotions towards a particular subject, motivating them to display positive or negative behavior.
(Kagiteibasi, 1999).

Studies have proven that emotional entry traits in shaping learning outcomes, career decisions, and
leisure activities are as important as cognitive behaviors, (McComas, 1989; Saracaloglu, 1992). The
significant correlations between attitudes and achievements indicate that attitudes are least as
influential as cognitive behaviors and should be blended into school programs (Berberoglu, 1990,
p.16; Saracaloglu, 1992; 1996; Saracaloglu, Serin, & Bozkurt, 2000; Saracaloglu, Bozkurt, Serin, &
Serin, 2004; Serin & Mohammadzadeh, 2008).
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Research has shown that positive attitudes towards science has an impact on learning (Simpson et al.,
1994; Weiss, 1987; Koballa, Crawley, and Shringley, 1990; IAEP, 1992; Linn, 1992; Saracaloglu,
Serin, & Bozkurt, 2001). Related to this, it is considered necessary to investigate the attitudes of
preschool teacher candidates, who will contribute in shaping our future, towards science. As a result of
the identified need, the objective of this study, conducted in Izmir at a state university, is to examine
the attitudes of prospective preschool teachers towards science in terms of various variables. The
research problem is reported below.

The Research Problem

The study's problem is mentioned as the following: "Is there a significant difference in the attitudes of
preschool teacher candidates towards science?"

Sub-Problems

In order to state solutions to the referred problem, investigations were carried out to find answers to
the following sub-problems: Do the attitudes of preschool teacher candidates towards science differ
based on gender, socioeconomic level of their family, and their perception of their teachers' attitudes
towards them?

METHOD
Population and Sample

The study focuses on teacher candidates studying in education faculties. Education faculties in the
province of Izmir were selected for the study population. 278 teacher candidates from the preschool
education department of a state university situated within Izmir during the spring semester of the
2003-2004 academic year were selected using a non-random sampling method. The research sample
involved volunteer teacher candidates attending classes on the specific day and time of the study. In
the study, 278 teacher candidates participated; 55.8% (n=155) females and 44.2% (n=123) males.

Data Collection Instruments

For this research, the "Attitude Towards Science Scale,” whose validity and reliability were
established by Baykul (1992), was conducted. The scale’s Cronbach's Alpha reliability is coefficient of
.92. The scale which consisted of 30 statements that had both positive and negative expressions, was
scored; the overall score was obtained by reversing the negative statements. Scores on the scale range
from a minimum of 30 to a maximum of 150, with higher scores meaning a more positive attitude. In
addition, Personal Information Form composed of six questions were administered to the participants.

Analysis and Interpretation of Data

In accordance with the objectives of the research, percentages were taken. One-way analysis of
variance (ANOVA) was applied for multiple comparisons, whereas t-tests were carried out for
pairwise comparisons. The significance level for the study was established at .05.

FINDINGS, DISCUSSION and CONCLUSIONS
This section presents, findings and comments related to the research problem and its sub-problems.
Findings Related to the First Sub-Problem

The first sub-problem of the study is expressed as "Do the average attitudes towards science of pre-
service preschool teachers vary significantly based on the independent variable of gender?" The
outcomes of the t-test results indicate that the mean scores of science attitudes of pre-service preschool
teachers do not have any significant difference based on the gender variable.

Table 1. Distribution of students' average score on science attitude by gender and the result of the
t-test.

Gender n % Mean Std.Dev. t p Significance Level
Female 155 55.8 133.174 770 1.405 161 p>.05
Male 123 44.2 131.390 1.043
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As per Table 1, male pre-service teacher candidates exhibit a more "positive" level of attitude towards
science in comparison to female teacher candidates. Nevertheless, this differentiation was not found
statistically significant. This suggests that the attitudes of pre-service preschool teachers towards
science are not affected by the gender independent variable, indicating that the attitudes of pre-service
preschool teachers towards science are interpreted as independent of gender.

The outcomes of the current research are coherent with previous research (Berrington & Hendricks,
1988; Shepardson & Pizzini, 1990; Stables, 1990; Germann, 1995; Houtz, 1995; Boone, 1997;
Neathery, 1997). Various inquiries (Baker, 1983; Hofstein, Maoz, & Rishpon, 1990; AAUW, 1991;
Greenfield, 1996; Kanai & Norman, 1997; Francis & Greer, 1999) introduce research findings that
support and are similar to each other. In addition, there are research outcomes highlighting notable
variations based on the gender variable (Simpson & Oliver, 1985; Schibeci & Riley, 1986; Kurth,
1987; Mullis & Jenkins, 1988; Breakwell & Beardsell, 1992; Simpson et al., 1994; Weinburgh, 1995;
Kanai & Norman, 1997; Francis & Greer, 1999).

Findings Related to the Second Problem

The second sub-problem of the study is stated as "Do the science attitude scores of pre-service
preschool teachers show a significant difference based on the socio-economic level of their family?"

As seen in Table 3, there is no statistically significant difference in the science attitudes of students
related to the socio-economic status of their families.

Table 2. Distribution of pre-service preschool teachers' average science attitude scores by
socio-economic level and the result of the t-test.

SEL n % Mean Std.Dev. t p Significance Level
Low 61 219 132.049 10.302 .079 779 p>.05
Middle 217 78.1 132.473 10.617

SEL: Socio-Economic Level

Table 2 demonstrates that the attitudes of teacher candidates who perceive their socio-economic level
as insufficient and moderate show similar characteristics. The nonexistence of statistically significant
differentiation in averages related to the attitudes towards science claims that the attitudes of pre-
service preschool teachers are not impacted by the socio-economic independent variable; therefore, it
illustrates to signify independence. The results of the current research are in align with the findings of
Miller-Whitehead (1999) and Serin et al. (2000), but are supportive in nature of the research outcomes
by Hammrich (1998), and Saracaloglu, Serin, and Bozkurt (2001).

Findings Related to the Third Sub-Problem

The third sub-issue of the research is mentioned as "Is there a significant difference in the science
attitude scores of pre-service preschool teachers based on their perception of their teachers' attitudes
towards them?"

After examining the science attitude scores of pre-service preschool teachers based on Table 3, it is
clear that the average science attitude is lower among teacher candidates who perceive their teacher as
authoritarian; on the other hand, it is higher among pre-service preschool teachers who perceive their
teacher as democratic.

Table 3. Distribution of the pre-service preschool teachers' science attitude scores on the perception of
the teacher's attitude.

Teacher's Attitude n Mean Std.Dev. Std.Er.
Authoritarian 57 130.368 13.806 1.828
Indifferent 124 132.822 9.784 .878
Democratic 97 133.010 9.119 .925
Total 278 132.384 10.532 .631
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Table 4 presents the analysis results that are conducted to determine whether there is a significant
difference in attitude scores based on their perception of the teachers’ attitude as an independent
variable.

As stated by Table 4, based on their perceptions of their teachers' attitudes towards them the attitude
scores of pre-service preschool teachers were examined through one-way analysis of variance
(ANOVA). The findings outline that the science attitude scores of pre-service preschool teachers did
not exhibit a significant difference based on their perceptions of their teachers' attitudes towards them.

Table 4. ANOVA Results for the science attitude scores of pre-service preschool teachers based on
perception of teacher's attitude.

Sum of Squares df Mean Square F Sig.
Between 293.467 2 146.733 1.326 267
Groups
Within 30434.350 275 110.670
Groups
Total 30727.817 277

The results of the current study are consistent with the findings reported by Serin (2001). However, the
results may be at odds with the research outcomes of Hasan (1985), Young and Kellogg (1993), and
Talsma (1996).

This study which aimed to determine the science attitudes of pre-service preschool teachers
concerning different variables, it was found that the participants' attitudes toward science didn’t show
any significant variations based on gender, family socio-economic level, and their perceptions of their
teachers' attitudes towards them.

Overall, the research has indicated that pre-service preschool teachers exhibit a positive level of
attitude towards science.

According to the results of the study, the following recommendations have been formulated:

v Within classroom activities, learning-teaching situations that facilitate students' understanding
should be prioritised. Moreover, individual activities should be emphasised in greater terms to
encourage the development of positive attitudes in young individuals.

v" Pre-service preschool teachers should be encouraged to visit Science and Nature Museums.
This can enhance the interest levels of young individuals and contribute to the development of
positive attitudes.

v In order to foster positive attitudes towards science, programs should integrate cognitive
objectives and translate them into behavioural outcomes.

v' Studies exploring the relationship between students' attitudes towards science and their
academic achievements can be conducted across different ages, grades, and departments.

v It is recommended to carry out research that identifies teachers' attitudes towards their
students.
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Oz

Bu ¢aligmada tasarim ile mimarinin biitiinlestirilerek 6grenci ¢izimleriyle okul mimarisi iizerine algilarinin agiga vurulmasi
amaglanmustir. Calisma, 2019-2020 yili giiz donemi, Cakabey Imam Hatip Ortaokulu, 5. simf dgrencileri olmak iizere toplam
45 ogrenciye 13 haftalik program halinde uygulanmistir. Nitel yaklagimla tasarlanan ¢aligma betimsel tarama modelindedir.
Arastirmada Ogrencilerin dgrenim gordiikleri mevcut okul yapir ve ayrntilari, renk, biyiiklik, ¢izgi, derinlik, doku-
golgelendirme, sekil boyutlarinda analiz edilip, hoslandiklart ve hoslanmadiklar1 alanlar belirlenmistir. Daha sonra
ogrencilerden hayal ettikleri okulun mimari tasarimi, ¢izimi ve boyamasi istenmis, okul yap1 ve ayrmtilari, renk, biiytikliik,
¢izgi, derinlik, doku-gdlgelendirme, sekil boyutlarinda analizi yapilmustir. Ogrencilerin ¢izimleri renklendirmeleri yardimiyla
bu alanlarin hayali ¢izimde renk analizleri de yapilmistir. Farklt mimari tasarimli okullar 7 kategoriye ayrilmig ve her
kategoride 9 farkli okul fotografindan olusan béliimler dgrenci tercihlerine sunulmustur. Ogrencilerden fotograflar1 1°den 5’e
kadar siralamalari istenmistir. Bu siralama verilerine dayanarak secilmis 18 goniilli 6grenci ile 20 dakika siiren yart
yapilandirilmis goriisme gerceklestirilmistir. Goriismeler ses kaydina alinip yazili hale getirilmistir. Yar1 yapilandirilmig
goriisme formundan elde edilen nitel veriler ise MAXQDA programi ile analiz edilmistir. Elde edilen bulgulara gore
ogrencilerin doga ile i¢ ige, yesil alan ve su dgesinin yer aldigi, ferah, orta bilyiikliikte, ¢ok yiiksek katli olmayan, bahgesinin
genis oldugu, oyun, dinlenme, aktivite alanlarinin tasarlandigi bir okul hayal ettikleri ve bunu ¢izimlerine yansittiklart
gozlemlenmistir. Ayrica 6grenci goriis ve cizimlerinden, okul ve dersliklerdeki renk, isiklandirma, 1s1, estetik, konfor,
temizlik, havalandirma ve ergonomi gibi faktorlerin de egitsel mekanlarin tasariminda dnemsenmesi gereken unsurlar oldugu
anlasilmistir. Bu calisma, okul mimari tasarimlarinin 6grenci, 6gretmen ve yoneticilerin goriislerine gore tasarlanmasi
gerektigi sonucunu da ortaya koymustur. Sonug olarak egitimin gerceklesmesine yonelik hedeflerimize dogru bir adim atmak
icin tasarim-mimarlik entegrasyonu saglanmali; ¢agdas, siirdiiriilebilir, etkilesimli, cok yonlii ve faydali egitim kurumlarn
tasarlanmali; ve tim katilimcilar bu tasarim siirecine dahil edilmelidir.

Anahtar Terimler: Tasarim, okul mimarisi, okul tasarimi, 6grenci ¢izimleri.
Abstract

This study aimed to explore students' design perceptions of school architecture through their own drawings, design, and
architectural design skills within the context of design. The study was conducted with a total of 45 students, including fifth-
grade students from Cakabey Religious Secondary School through a 13-week program in the fall semester of 2019-2020. The
study adopted a qualitative descriptive design. The areas that the students liked or disliked were determined by analyzing the
structure and details of their school in terms of colour, size, line, depth, and texture-shading. Later, the students were asked to
design, draw, and paint the school they had dreamed of and the structure and details of the school were analyzed in terms of
colour, size, line, depth, texture-shading and shape. Colour analysis of these areas in the imaginary drawing was also
performed with the help of the students' coloured drawings. The sections were composed of seven categories and nine
different school photos in each category were presented according to students' preferences. The students were asked to list the
photos from 1 to 5. Based on these ranking data, 20-minute semi-structured interviews were conducted with 18 volunteer
students. The interviews were recorded and transcribed. The qualitative data obtained from the semi-structured interviews
were analyzed using MAXQDA. The findings indicated that the students imagined a school with green areas and water
features, spacious, medium-sized, and not very high-rise, with a large garden, playground, and recreational areas, all of which
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they reflected into their drawings. Furthermore, students' views and drawings showed that factors such as colour, lighting,
heat, esthetics, comfort, cleanliness, ventilation, and ergonomics in schools and classrooms are also important elements in the
design of educational areas and places. This study also revealed that school architectural designs should be designed
according to the opinions of students, teachers and administrators. As a result, design-architecture integration should be
achieved to take a step towards our goals for the realization of education; contemporary, sustainable, interactive, versatile and
useful educational institutions should be designed; and all participants should be included in this design process.

Keywords: Design, school architecture, school design, student drawings.

GIRIS

21.yy gelisimi dikkate alindiginda egitim ortamlarinda fiziksel gereksinimler degisiklige ugramis ve
yeni mekansal ihtiyaclart dogurmustur. Teknolojinin gelismesi sonucu egitim-0gretim sistemleri ile
birlikte egitim mekanlar1 da yenilenmeye ve doniistiiriilmeye baslamistir. UNICEF, fiziksel ortamin
egitimi etkileyen en oOnemli faktérden biri oldugunu belirtmektedir (Kubang, 2014). Egitim
kurumlariin yapisina, egitim-0gretim ortamlarina, tasarimina, mimarisine ve cevresel Ggelerine
verilen 6nemin az olmasi ve donanim eksikligi gibi faktorler okul niteligini azaltmaktadir. Dolayisiyla
egitim-6gretimi olumsuz etkilemektedir. Bu ylizden Tiirkiye’de okul mimari tasariminin uluslararasi
standartlara uygun olarak gelistirilmesi gerektigi goriilmektedir.

Evden sonra ¢ocuklarin en fazla zaman harcadiklari mekéan olarak yer okuldur. Ev ortamindan ilk defa
ayrilan ¢ocuk, okul ortamini igsellestirmesi ve kendini ev ortaminin giivenliginde hissetmesi gerekir
(Oztiirk & Bayrak, 2017). Okul alanlarmin tasarimi, cocuklarin sosyal, entelektiiel ve bilissel gelisimi
i¢cin ¢ok dnemli bir yere sahiptir (Duran Narucki, 2008). Dersliklerin fiziki yapisi, ¢ocuklarin duyussal
ozelliklerinin gelisimini de etkilemektedir (Manning & Manning,1993). Egitim kurumlarinin doga ve
cevreden uzak kalmasi durumunda ¢ocuklarda 6grenme siireci boyunca dikkat daginikligi, odaklanma
sorunlari, duyussal ve fiziksel rahatsizliklar meydana gelmektedir (Louv, 2008). Bagka bir ¢aligmada
egitim kurumlariin fiziki 6zelliklerinin 6grenci basarisini arttirdigi 6ne stirilmistiir (Akbasgli, Kosece,
& Ugan, 2018). Ayrica egitim ortamlarmin ogrenciye uygunlugu arttikga 6grenme etkinliklerine
katilimin da arttig: goriilmiistiir (Ozdemir, 2011). Okul tasarrminda, dgrencilerin dgrenme siirecine
aktif katilmalarini saglayan mekéanlarin dikkatle ve dzenle planlanip diizenlenmesi egitim kalitesi i¢in
onemli goriilmektedir (Giiles, 2013). Ogrenciler igin tasarlanan egitim kurumlar1 fiziksel yapisinimn
teorik ve uygulama bilgileri ile olusturulmasi yeterli goriilmemekte, bunun yaninda &grencilerin
biligsel, duyussal ve ¢ok yonlii gelisimlerini destekleyecek, ihtiyaglarini karsilayacak mekanlarin
tasarlanmasi gerektigi vurgulanmaktadir (Bika, 1996). Cocuklarin yaslar1 ve gelisimsel 6zellikleri, ilgi

ve ihtiyaclar tasarimi sekillendirerek mimarlara ve egitimcilere yol gosterici olmaktadir (Henniger,
2005).

Egitim kurumlar1 genel perspektifte 6grenciyi merkeze alan ve sevgiyi asilayan ortam olarak kabul
edildigi icin Ogrenci ihtiyaclar1 ve cagin gereklilikleri géz oOniinde bulundurarak tasarlanmalidir
(Carey, 2018; Grella, 2015; Weemaes-Lidman, 2014). Cocuklarin 6grenmelerini destekleyecek sekilde
okul binalarmin yapilandirilip &gretim programinin da amaglarina uygun mimari yapilarin
olusturulmas1 gereklidir (Feyman, 2006). Bu siirecte okul yapilarinin dgrencilere uygunlugu ne kadar
fazlaysa, 6gretmenlerin de Ogrencilere yaklasimi ve duyarliligi o 6l¢iide artmaktadir (Deretarla-Gil,
2012). Okul binasi, derslikleri ve bahgesi oncelikle 6grencilerin saglikli ve huzurlu olduklar1 mekanlar
olmali, 6grencilerin kesfetmelerini, arastirmalarini ve dgrenmelerini saglayacak gerekli techizat ve
donatilar1 bulundurmali ve buna gore tasarlanmalidir (Kildan, 2007). Bunun yaninda ¢ocuklarin kayda
deger zaman gegirdikleri kiitiiphane ve laboratuar gibi diger sosyal alanlarin konumlart da ¢ok iyi
tasarlanmalidir (Isik, 2004). Okulda kiitiiphane, laboratuvar vb. ortamlarin mimari tasarimina
bakildiginda genelde kuramsal ve kavramsal boyutta kaldig1 gdzlemlenmektedir. Aslinda ¢ocuklar igin
uygulama yapilacak sahalar da gz oOniinde bulundurulmalidir. Ayrica sehirlerde egitim goren
ogrenciler pek c¢evre ve dogayla i¢ ige olmadigi icin 6zellikle bu okullarda ¢evre laboratuvarlari
kurulmasinin gerekliligi vurgulanmaktadir (Kalburan, 2014).

Gliniimiizdeki egitim kosullarina baktigimizda; toplumsal ve kiiltiirel etkilesime olanak veren okul
binalariin fiziksel hedeflere uygunlugu konusunda tartismalar hala siirmektedir (Karakiigiik, 2007).
Ulusal bazda yapilan ¢alismalarda egitim kurumlar1 ve derslik konforunun da beklenilenin altinda
oldugu ve optimum seviyeye ulasamadigi, 6grenci memnuniyetsizligi olusturdugu ortaya konmustur
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(Atmaca, Akdag, Unver, & Gedik, 2018; Ismailoglu & Zorlu, 2018; Kogyigit, 2020; Kiikrer & Eskin,
2017). Bu yiizden okul mekan tasarimina verilen 6nem gittikge artmaktadir. Giinimiizde okul mekan
tasarimlarinin her tip okul diizeyinde hemen hemen ayni mimaride oldugu, okula o6zel ¢evresel
unsurlarin varligina ¢ok az rastlanildigi goriilmektedir (Ding & Onat, 2002). Yeni yapilan mimari
calismalarda bu hususun g6z 6niinde bulundurulmasi yararl olacaktir (Schneider, 2001). Ancak bunun
yaninda cocuklarin yaslari, gelisimsel ozellikleri, bulunduklar1 g¢evre, cografi kosullar, teknolojik
gelismeler, 6grenci ihtiyaclari, saglik gibi faktorler egitim kurumlarimin tasarlanmasinda oldukga
biiyiik 6neme sahiptir. Egitim-6gretim ortamlarinin, okul bahcesi ve okulun diger fiziki 6gelerinin
Ogrencinin biitiin ihtiya¢larini karsilama durumunun goz 6niine alarak tasarlanmasi gerekmektedir. Bu
ylizden 6grenci ihtiyaglari sorgulanmali hatta onlardan tasarlama siirecine destek olmalar1 beklenebilir.
Iyi tasarlanmis okul ortamlarinda grenciler genellikle kendilerini daha degerli ve okullarma daha
bagl hissederler (Killeen, Evans, & Danko, 2003). Bdylece giivenli, rahat ve huzurlu bir ortamda
egitim Ogretim faaliyetleri Uist diizeye ulastirilir, motivasyon ve uyum sorunu goriilme ihtimali azalir
ve okul i¢i faaliyetler daha keyifli hale doniistiiriiliir.

Yapilan wulusal ve wuluslararast tiim arastirmalar dikkate alindifinda egitim kurumlarinin
yapilandirilmasi siirecinde ¢ocuklarin ihtiyaglarimi karsilayacak, onlari sosyal-kiltlrel faaliyetlere
yoneltecek ve ¢ocugun gelisimsel 6zelliklerini dikkate alacak yenilikler yapilmali ve bu noktada tiim
paydaslardan goriis alinmalidir. Ciinkii egitim kurumlari, 6grencilerin fiziksel ve ruhsal saglig i¢in ve
sosyal bireyler yetistirmek amacini gergeklestirdikleri uygulama sahalaridir (Vural, 2016). Egitim
ortamlarinin tasariminda genel olarak 6gretmen, 6grenci, idareci, ergonomist, mimarlarin s6z sahibi
olmaldir (Oziiekren, 1982). Bahge ve g¢evre diizenlemesi tasarlanirken grenci ve Ogretmenlerin
gortigiinden yararlanilmahidir (Algan & Uslu, 2009; Benayas, Lucio, & Bernaldez, 1987; Harvey,
1989; Kelkit & Ozel, 2003; Malone & Tranter, 2003; Ozdemir, 2011; Sisman & Giiltirk, 2011;
Whiren, 1995). Egitim ortamlarinin tasarlanma siirecinde 6grenci fikirlerinden de yararlanilabilir.
Hart (1992) ve Moore (1990) birbirlerinden bagimsiz olarak yaptiklar1 arastirmalarda 6grencilerin
bulunduklar1 alanlarin tasarlama siirecine katilmalar1 gerektigi ve ¢evre dostu bireyler olarak hayata
kazandirilmalarinin 6nemini vurgulamaktadirlar. Bu baglamda okul yapilarinin 6grenci ihtiyacina
cevap verebilecek nitelikte olmasi, bunun i¢in de okul mimari tasarimina gereken 6nemin verilmesi ve
stirece 0grencilerin dahil edilmesi gerekmektedir.

Ogrenciler yasadiklar1 ¢evreyi anlamlandirarak doga - mekan iliskisi olusturup zihinsel diisiince
gercevelerini ¢izimle gorsellestirebilir ve gelistirebilirler. Burada g¢ocugun oOnceki yasantilari,
cizimlerine, tasari algilarina anlam katar ve c¢ocuklarin sanatsal gelisimlerine temel olusturur.
Cocuklarin mimari g¢izimlerimden egitsel, mimari, ¢evresel, mekansal birgok bilgi edinilebilir.
Cocuklarin goziinden onlarin gevreye nasil baktiklart ve ¢evreyi nasil anlamlandirdiklar: anlagilabilir.
Bununla birlikte ¢ocuklarin ve genglerin kendi ortamlarinin bigimlendirilmesine katilimlarinin
saglanmasi, ¢cocuk dostu cevrelerin yaratilmasinda son derece onemlidir (Moore, 1990; Hart, 1992).
Bununla birlikte gocuklarin gizimlerinden yararlanarak onlarin hayal ettikleri okul tasarim algilart,
gorsel algilama ve tasarim becerileri, ¢cevre farkindaliklari ve mimari becerileri ortaya konabilir.
Ayrica ogrencilerin dikkate alinacak davraniglarin ya da aligkanliklarin yansimalarmin cizimlerle
belirlenmesi, dikkate alinmamas1 gereken ya da elenecek davranislari ortaya ¢ikarmada yararli olabilir.

Cizimler ise iletisim saglamayi, biligsel semalarin1 sunmayz, bilgileri basitlestirmeyi ve transfer etmeyi
saglar (Cherney, Seiwert, Dickey, & Flichtbeil, 2006). Cocuklar, sozciiklerle ifade edemedigi
durumlar ¢izimlerle iyi bir sekilde ifade edebilir. Bu nedenle ¢izim gii¢lii bir anlatim bi¢imidir ve bir
¢izimle binlerce kelimelik duygu ve diisiinceler anlatilabilir. Bu siiregte ¢izimlerle zengin bilgiler
sunabilecek cocuklarimizin fikirlerinden yararlanmanin yerinde olacagi diisiiniilmektedir (Alding,
2012; Arict, 2006; Aykag, 2012; Ersoy & Tirkkan, 2010). Bu arastirmadan ulasilacak sonuglar ve
bulgular, nitelikli egitim kurumlar1 ve gelecek nesil okul mimari tasarimlari i¢in &nemli olabilir.
Cocuklar; arastirmaci, mithendis, mimar gibi davranip ¢evrelerini analiz edebilir ve hayal ettikleri okul
tasarimlarint olusturabilirler. Cocuklarin ¢evresel algilarii sanat ve estetik ile bulusturabilir ve
boylelikle 6zgiin triinler ortaya koyabilir. Tiim bu sebeplerden dolay1 yapilan ¢alismanin hem egitim
sistemine ve literatiire katki saglayacagi hem de sonrasinda yapilacak siirdiiriilebilir okul mimari
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projelerine Oonemli geribildirimler verecegi diisiiniilebilir. Bu kapsamda c¢alismada, tasarim bakis
agistyla 6grenci ¢izimlerinden okul mimarisi iizerine algilarinin ortaya ¢ikarilmasi amaglanmaistir.

Problem Cumlesi

Aragtirmanin ana problemi “Tasarim bakis agisiyla 6grenci ¢izimlerinden okul mimari algis1 nedir?”
seklinde ifade edilmistir. Ana problemin ¢6ziime ulastirilmasi icin asagidaki alt problemlere yanit
aranmistir.

v' Farkli mimari tasarima ait okul Orneklerinden Ogrenci secimlerine gore Ogrencilerin
hayalindeki okul modelleri nelerdir?

v' Farkli mimari tasarima ait okul Orneklerinden 6grenci segimlerine gore Ogrencilerin
hayalindeki okul modelleri hakkindaki goriisleri nelerdir?

YONTEM
Arastirmanin Modeli

Aragtirma, dgrencilerin goriis ve cizimlerine dayali olarak ele alindig1 nitel bir yaklasimla tasarlanan
betimsel tarama modeline dayali bir ¢aligmadir. Nitel arastirmada kullanilan araglar dogal mekanlarda
gercekei ve biitiinciil yaklasim ortaya konulmaktadir. Calismada kullanilan nitel analiz ydntemi,
karsilasilan problemlere gilivenilir ¢éziim iiretmek i¢in planli ve agamali veri toplama, analiz etme,
degerlendirme ve sonuglandirma siirecidir. Caligma bir 6grenme, arama ve ¢dziimlenmeyen durumlari
aciga cikarma cabasidir (Karasar, 2000). Nitel caligmalarda; verilerin analiz edilip sonuglanmasi,
kisilerden dogrudan alintilarla ve agiklamalarla ¢alismanin gecerligi yoniinden ¢ok Onemli
gorlilmektedir (Yildirim & Simsek, 2006 ).

Calisma Grubu / Katihmecilar

Bu arastirma, 2019-2020 egitim-6gretim yilmin giiz déneminde izmir’in Buca ilgesinde bulunan
Cakabey imam Hatip Ortaokulu’nda yapilmistir. Katilimcilar, Cakabey imam Hatip Ortaokulu 5.smif
Ogrencilerinden olusan 3 sinif, toplam 45 6grenciden olugmaktadir. Ayrica bu okulun ii¢ sinifindan
random (rastgele) secilen 6 kisi, toplam 18 kisiyle goriisme yapilmistir.

Verilerin Toplanma Sureci
Veri toplama siireci boyunca kullanilan 13 haftalik ¢calisma programi agagida agiklanmustir.

1. Hafta, ogrencilerden Ogrenim gordiikleri okulu bahgesiyle birlikte karakalemle ¢izmeleri
istenmistir.

2. Hafta, ogrencilerden 1. haftada yapilan ¢izimin fotokopisi lizerinde renkli kalemlerle orjinale
benzer boyama yapmalar1 istenmistir.

3. Hafta, dgrencilerden 1. haftada yapilan ¢izimin fotokopisi tizerinde renkli kalemlerle istedikleri ve
hayal ettikleri renkleri kullanarak boyama yapmalar1 istenmistir.

4. Hafta, 6grencilerden 1. haftada yapilan ¢izimin fotokopisi lizerinde okullarinda gérmek istedikleri
ve olmasindan memnun olduklari alanlari yesil kalemle boyamalari istenmistir.

5. Hafta, ogrencilerden 1. haftada yapilan ¢izimin fotokopisi iizerinde okullarinda gormek
istemedikleri ve olmasindan memnun olmadiklari alanlar1 kirmiz1 kalemle boyamalar1 istenmistir.

6. Hafta, 6grencilerden 6grenim gordiikleri okuldan farkli hayal ettikleri bir okul tasarlayip ¢izmeleri
istenmigtir.

7. Hafta, 6grencilerden 6. Haftada yapilan ¢izimin fotokopisi tizerinde renkli kalemlerle istedikleri ve
hayal ettikleri renkleri kullanarak boyama yapmalar1 istenmistir.

8. Hafta, dgrencilerden 6. haftada yapilan ¢izimin fotokopisine gore karton kullanarak maketle okulu
modellemeleri istenmistir.
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9. Hafta, 6grencilerden hayal ettikleri bir laboratuvar ¢izmeleri istenmistir.

10. Hafta, dgrencilerden 9. haftada yapilan ¢izimin fotokopisi tizerinde renkli kalemlerle istedikleri ve
hayal ettikleri renkleri kullanarak boyama yapmalar istenmistir.

11. Hafta, dgrencilerden 9. haftada yapilan ¢izimin fotokopisine gore karton kullanarak maketle
laboratuvart modellemeleri istenmistir.

12. Hafta, 6grenciler yaptiklari okul ve laboratuvar maketlerini okulda sergilemistir.

13. Hafta, farkli tasarim ve mimaride, 7 kategoriden (Doga-Yap1 I¢ Mekan Tasarimlari, Doga-Yapi
Dis Mekan Tasarimlari, Koy-Kirsal Tasarimlari, Modern I¢ Mekan Tasarimlari, Modern Yapi
Tasarimlari, Tarihi Okul Tasarimlari, Fen Sinifi-Laboratuvar Tasarimlar1) olusan okul fotograflar
renkli ¢iktilarla ve kategori sirasia gore 6grencilere gosterilip her 6grenciyle yaklagik 20 dakika siiren
gorlismeler yapilmistir. Goriismeler sonunda Ogrencilere verilen rubriklere goére onlardan okul
kategorilerini puanlamalar1 ve verdikleri cevaba gore onlardan 1’den 5’¢ kadar derecelendirme
yapmalar1 istenmistir.

Mimari Tasarim ve c¢izim siirecine yonelik 6grenci cizimleri

Bu c¢alismada, arastirmaci tarafindan hazirlanan yonergeler dogrultusunda Ogrencilerin ¢izim ve
boyama yapmalar1 istenmistir. Ogrenciler, 13 haftalik planin 9 haftalik kisminda ¢izim ve boyama
yapmustir. Ogrencilere mevcut okuduklar1 okuldan yani yakin cevreden baslamak iizere ¢izim ve
boyama yaptirilmustir. Ogrencilerin i¢ diinyasina ulasmak amaciyla bir okul hayal etmeleri,
tasarlamalar1 ve ¢izime aktarmalari istenmistir. Bu siirecte hem mevcut okul, hem hayal diinyasinda
olusturduklari okulu renklendirmeleri istenerek istedikleri egitim ortamlarindaki renk algilar1 da analiz
edilmek istenmistir.

Mimari Tasarim ve c¢izim siirecine yonelik 6grenci goriisme formu

Bu calismada 6grencilerin goriisleri alinmak tizere yari yapilandirilmig goriisme formu gelistirilmis,
uzman goriisleri alinmig ve gerekli diizenlemeler yapilmistir. Yari-yapilandirilmig goriisme formu
hazirlanirken 6nce alan yazini aragtirilip arastirmaci tarafindan uygun goriillen goriisme sorulart
yazilmigtir. Form, alan uzmanlarinin goriisleriyle diizenlenmistir. Ogrencilerle yapilan goriismelerde,
farkli okul fotograflarina ait 6grenci goriisleri, fikirleri ve duygulari agiga vurulmaya ¢aligilmigtir. Bu
kapsamda Ogrencilerin yaslarina ve gelisimsel 6zelliklerine uygunlugu saglanarak daha samimi bir
ortam yaratilmasit amaciyla goriismeler “kukla” iizerinden yapilmistir. Kukla araciligiyla goriisme
yapilmasindaki amag, 6grencilerin kendini daha rahat hissetmesi, daha saydam ve icten cevaplar
vermelerini saglamaktir. Goriismeler 6grenci ve veli izinleri alinarak ses kaydina alinmig ve bu
kayitlar daha sonra yazili belgeye doniistiiriilmiistiir. Elde edilen yazili dokiimanlara icerik analizi
yapilmistir. Uzman kisilerin goriisleri alinarak goriismedeki uyusum oranlari incelenmis ve uyusum
oranlari birbirine yakin ¢ikmistir. Hesaplamalar sonucunda arastirmada goriisme uyusum yiizdesi %74
olarak hesaplanmustir.

Verilerin Analiz Suireci

Arastirmada nitel veri araglarindan betimsel ve igerik analiz yontemleri kullamilmigtir (Yildinm &
Simsek, 2006). Yar1 yapilandirilmis goriisme formundan elde edilen nitel veriler MAXQDA program
ile farkli kodlayicilarla (5 uzman) birlikte analizleri yapilmistir. Ogrencilerin 13 haftalik plan dahilinde
yaptiklar1 ¢izimlerin ve renklendirmelerin analizleri MAXQDA programi ile farkli kodlayicilarla
birlikte gerceklestirilmistir. Bulgular sunulurken bazi tablo ve ¢alisma gruplarinda orneklem
sayilarinda farklilik bulunabilmektedir. Veri toplama siireclerinde bazi Ogrencilerin saglik vb.
nedenlerle katilim saglayamadigi durumlar hesaplamalara ve analizlere dahil edilmemistir.

Arastirmanin Gegerligi ve Giivenirligi
Goriismelerin Analizi ve Uyusum Orant

Ogrencilerle yapilan goriismeler sirasinda, 7 kategoride incelenen farkli mimari yapidaki okul
fotograflar1 renkli fotokopi tizerinden 6grenciye verilerek 1°den 5’e kadar siralama yapmalari istenmis
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ve Ogrencilere bu esnada yari-yapilandirilmis goriigme sorulari yoneltilmistir. Yari-yapilandirilmig
goriisme formu, 7 kategoriye ayrilmig farkli okul mimarilerinin siralanmasinda begenme ya da
begenmeme nedenleri ile hayal ettikleri, istedikleri egitim kurumlar1 ve derslik yapilaryla ilgili
gorlisler ve diigiinceleri agiga vurmayir amaglayan sorulardan olugsmustur. Goriigmeler her bir
Ogrenciyle yaklasik 20 dakika siirmiistiir. Ses kayit cihaz1 araciligryla elde edilen veriler, goriisme
sonrasinda yazili belge haline getirip nitel arastirmanin igerik analizi dlgiitlerine gore analiz edilmistir.
Goriisme metinleri bes uzman kodlayici ile degerlendirilmistir. Uzmanlar, MAXQDA nitel veri analiz
programi iizerinden her bir katilimcinin goriisme metinlerini bagimsiz olarak kodlamis ve bir kod
anahtar1 olusturmustur. Uzmanlar, kod anahtarlarin1 karsilikli degis tokus yaparak tekrar MAXQDA
nitel veri analiz programi iizerinden hazir kod anahtar1 {izerinden isaretleme yapmistir. Uzmanlar
ikinci kodlama sirasinda gerek gordiikleri yerlerde kod anahtarina yeni kod eklemislerdir. Uzmanlar
tekrar bir araya gelerek calistiklari kod anahtarlar1 {izerinden ortak kod anahtar1 olusturmuslardir.
Tekrar ortak kod anahtar1 iizerinden bagimsiz olarak kod isaretlemeleri yapmistir. Uciincii kez yapilan
kodlamada kod anahtarina yeni kodlar eklenmemistir. Goriismelerin giivenilirlik hesaplamasi igin
Miles ve Huberman’in (1994) 6nerdigi asagidaki uyusum yiizdesi kullanilmigtir.

Giivenirlik=(Goriis Birligi)/(Goriis Birligi + Goriis Ayriligi)

Bu formiil kullanilirken uzmanlarin, katilimeilarin ifadeleri kullandiklar1 durumlar goriis birligi, farkl
ifadeleri kullandiklar1 durumlar ise goriis ayriligi olarak kabul edilmistir. Yapilan hesaplamalar
sonucunda arastirmada uyusum yiizdesi %74 olarak hesaplanmistir. Calisma sonucunda elde edilen
verilerin uyusum yiizdesinin %70’in {izerinde ¢ikmasi, gdriisme verilerinin arastirma igin givenilir
oldugunu gosterebilir (Miles & Huberman, 1994).

Ogrenci Cizimlerinin Analizi ve Uyusum Oram

Ogrencilerden 9 hafta boyunca okul ve laboratuvar mimarilerine ait ¢izim yapmalar1 istenmistir.
Yapilan ¢izimler uzmanlarin ortak uzlasisi dogrultusunda ortak kod anahtarlar tizerinden 5 uzman
tarafindan incelenmis, uyusum ve tutarliliklaria bakilmastir.

Tablo 1. Cizim ve renklendirmelere iliskin uyusum yiizdeleri.

Analiz edilen ¢izim turleri Uyusum Yiizdeleri (%)
Ogrenim goriilen okulun karakalem ¢izimi 91,58
Ogrenim goriilen okulun karakalem ¢izimin renklendirimesi 87,60
Hayal edilen okulun karakalem ¢izimi 90,15
Hayal edilen okulun karakalem ciziminin renklendirilmesi 87,52
Ogrenim gériilen okulun begenilen bdlgelerin yesil renklendirilmesi 88,66
Ogrenim gériilen okulun begenilmeyen bélgelerin kirmizi renklendirilmesi 88,81
Genel degerlendirme 88,75

Genel uzman kodlayicilar arasindaki ortalama uyusum ylzdesi %88,75°dir. Elde edilen verilerin
uyusum yiizdesinin %70’in iizerinde ¢ikmasi, ¢izim ve renklendirme analizlerinin giivenilir oldugunu
gosterebilir (Miles & Huberman, 1994).

BULGULAR

Aragtirmanin birinci alt problemi “Farkli mimari tasarima ait okul drneklerinden 6grenci segimlerine
gore Ogrencilerin hayalindeki okul modelleri nelerdir?” seklinde ifade edilmis ve ¢éziimiinde ayrintili
analiz ve bulgular tablolar halinde sunulmustur.
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Ornek okul resimlerinden grencilerin secimleri

Sekil 1. Doga-yap1 i¢ mekan tasarimlari.

Tablo 2. Ogrencilerin doga-yap1 i¢ mekan tasarim tercih oranlari.

Siralama
Okul Kodu 1 2 3 4 5 F
Al 2 6 7 10 9 34
A2 3 8 7 2 1 21
A3 8 3 4 3 0 18
A4l 9 9 2 2 1 23
A5 5 4 4 7 5 25
A6 3 3 5 7 15 33
A7 5 3 5 6 2 21
A8 6 2 6 3 2 19
A9 2 5 4 5 10 26

Tablo 2°de Ogrencilerin Doga-Yap1 I¢ Mekan Tasarimda Ogrenci tercihleri degerlendirilmistir. Al
kodlu okul 34 puanla dgrenciler tarafindan en ¢ok tercih edilen okul fotografi olmustur. A6 ise 33
puanla ikinci en ¢ok tercih edilen fotograf olmustur. En az tercih edilen okullar arasinda ise A3 (f=18)
ve A8 (f=19) kodlu okullar sayilabilir. Ogrencilerin okul i¢ mekan tasarimli okul segimlerinde
fotograflara bakildiginda 6grenciler daha ¢ok doga ve su faktorii olan agik, ferah ve sade mekanlar
tercih etmislerdir. Kalabalik ve kapali mekanlari tercih etmedikleri s6ylenebilir.
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Sekil 2. Doga-yap1 dis mekan tasarimlari.

Tablo 3. Ogrencilerin doga-yap1 dis mekan tasarim tercih oranlar1.

Siralama
Okul Kodu 1 2 3 4 5 F
B1 7 3 1 1 1 13
B2 0 8 5 6 10 29
B3 5 7 8 6 7 33
B4 10 5 6 2 6 29
B5 4 5 6 2 0 17
B6 4 4 4 9 4 25
B7 8 6 3 2 0 19
B8 5 3 7 6 2 23
B9 1 2 6 10 13 32

Tablo 3’de Doga-Yapt Dig Mek&n Tasarimda &grenci tercihleri degerlendirilmistir. En yiiksek
frekansli fotograf 33 kisinin tercih ettigi B3 kodlu okul sonrasinda da 32 kisinin tercih ettigi B9 kodlu
okul fotografi olmustur. Secilen fotograflardan en diisiik frekansl olanlar sirasiyla B1 (f=13), B5
(f=17) ve B7 (£=19) kodlu okullardir. Ogrencilerin okul dis mekan tasarimli okul secimlerinde doga ve
su faktoriini Onemsedikleri ancak genis kampiislii ve biiyiik okullar1 ¢ok tercih etmedikleri
sOylenebilir.
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Sekil 3. KOy-kirsal tasarimlari.

Tablo 4. Ogrencilerin kdy-kirsal tasarim tercih oranlari.

Siralama
Okul Kodu 1 2 3 4 5 F

C1 2 1 2 5 30 40
C2 6 10 1 3 0 20
C3 2 6 18 11 6 43
C4 4 7 4 5 2 22
C5 3 3 1 0 0 7

C6 3 8 0 0 0 11
C7 0 4 14 18 4 40
C8 22 2 4 0 0 28
C9 4 3 3 1 2 13

Tablo 4’de Koy-Kirsal Tasarimda 6grenci tercihleri degerlendirilmistir. En yiiksek frekansh fotograf
43 kisinin tercih ettigi C3 kodlu okul sonrasinda da 40 kisinin tercih ettigi C1 ve C7 kodlu okul
fotografi olmustur. Se¢ilen fotograflardan en diisiik frekansli olanlar sirasiyla C5 (£=7), C6 (f=11) ve
C9 (£=13) kodlu okullardir. Ogrencilerin kdy-kirsal tasarimli okul segimlerinde dogayla ic ige,
bahgeli, oyun alanli, dinlenme ortamlar1 bulunan ve tek katli okullar1 tercih ederken; ¢ok katli bahgesiz
ve ¢orak arazi okullarini tercih etmedikleri goriilmektedir.
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Sekil 4. Modern i¢ mekan tasarimlari.

Tablo 5. Ogrencilerin modern i¢ mekan tasarim tercih oranlari.

Siralama
Okul Kodu 1 2 3 4 5 F

D1 6 5 8 4 2 25
D2 6 5 2 3 2 18
D3 1 5 6 13 16 41
D4 1 1 8 8 18 36
D5 12 2 0 2 0 16
D6 2 6 0 0 0 8

D7 9 6 3 0 0 18
D8 3 8 10 6 1 28
D9 4 4 7 8 5 28

Tablo 5’te Modern I¢ Mekan Tasarimda 6grenci tercihleri degerlendirilmistir. En yiiksek frekansh
fotograf 41 kisinin tercih ettigi D3 kodlu okul sonrasinda da 36 kisinin tercih ettigi D4 kodlu okul
fotografi olmustur. Secilen fotograflardan en diisiik frekanshi olanlar sirasiyla D6 (f=8), D5 (f=16)
kodlu okullardir. Ogrencilerin Modern I¢ Mekan tasarimli okul se¢imlerinde dinlenme alanlari, 6zel
alanlar, kitap okuma alanlarina énem verdikleri gorilmektedir. Ayrica sessiz, pastel renk tonlarina
sahip ve aydinlik mekanlarin ilgilerini ¢ektigi sdylenebilir. Yiiksek tavanlt D1 ve D2 gibi fotograflar
Ogrenciler tarafindan az tercih edilmistir. Bunun yaninda &grencilerin koyu renkli ahsap ve biiylik
koridorlu okul tercih etmedikleri sdylenebilir.

International Journal of New Trends in Arts, Sports &Science Education 69


http://www.ijtase.net/

> =IJTASE ™ it et

International Journal of New Trends in Arts, Sports &Science Education — 2024, volume 13, issue 1

Sekil 5. Modern yapi tasarimlari

Tablo 6. Ogrencilerin modern yapi tasarim tercih oranlari.

Siralama
Okul Kodu 1 2 3 4 5 F

El 3 2 1 0 1 7

E2 9 6 5 3 1 24
E3 3 11 4 5 4 27
E4 4 5 4 1 5 19
E5 5 4 9 9 6 33
E6 4 4 10 5 2 25
E7 4 6 6 10 0 26
E8 11 6 1 5 2 25
E9 1 1 4 7 21 34

Tablo 6’da Modern Yapi Tasarimda dgrenci tercihleri degerlendirilmistir. En yiiksek frekansl fotograf
34 kisinin tercih ettigi E9 kodlu okul sonrasinda da 33 kisinin tercih ettigi E5 kodlu okul fotografi
olmustur. Secilen fotograflardan en diisiik frekansli olanlar sirasiyla E1 (f=7), E4 (f=19) kodlu
okullardir. Ogrencilerin Modern Yapi tasarimli okul segimlerinde siradan olmayan, ilgi ¢ekici, merak
uyandirict yapilar tercih edilirken; yiiksek katli, genis ve biiylik okullar tercih edilmemektedir.
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Sekil 6. Tarihi okul tasarimlari

Tablo 7. Ogrencilerin tarihi okul tasarim tercih oranlari.

Siralama
Okul Kodu 1 2 3 4 5 F
F1 5 4 9 5 4 27
F2 1 2 3 7 28 41
F3 4 3 1 5 2 15
F4 8 3 4 4 0 19
F5 3 10 4 8 1 26
F6 3 5 7 6 4 25
F7 4 6 4 2 2 18
F8 1 7 7 5 3 23
F9 16 5 4 3 1 29

Tablo 7’de Tarihi Tasarimda 6grenci tercihleri degerlendirilmistir. En yiiksek frekansh fotograf 41
kisinin tercih ettigi F2 kodlu okul fotografi olmustur. Segilen fotograflardan en diisiik frekansh olanlar
sirastyla F3 (f=15), F7 (f=18) kodlu okullardir. Ogrencilerin Tarihi tasarimli okul secimlerinde
denize kiyis1 olan, doga ve su faktorii olan okullar tercih ederlerken; yiiksek, ihtisamli, bilyiik kapih
okullari tercih etmemislerdir.

Aragtirmanin ikinci alt problemi “Farkli mimari tasarima ait okul 6rneklerinden 6grenci segimlerine
gbre Ogrencilerin hayalindeki okul modelleri hakkindaki goriisleri nelerdir?” seklinde ifade edilmis ve
¢Oziimiinde ayrintil1 analiz ve bulgular tablolar halinde sunulmustur.

International Journal of New Trends in Arts, Sports &Science Education 71


http://www.ijtase.net/

- “IJTASE e

International Journal of New Trends in Arts, Sports &Science Education — 2024, volume 13, issue 1

Ornek okul resimlerine gore 6grencilerin goriisleri

Tablo 8. Ogrencilerin gosterilen drnek okul resimlerini begenmeme nedenlerine iligkin goriisleri.

Kod F % Ogrenci Goriisleri
Tehlikeli eiivensiz vapi-sasliksiz 13 72 .da giizel Elacigim ama orasi kiitiiphane sanirim pek okul gibi
J yapi-sag gbzikmiiyor (ZP)
Renksiz. sade 10 5 -Gunki sey ¢ok eski bir okul ve de ¢ok giizel bir okul degil yani
' dig1 boyle boyanmamis hi¢ renkli degil ¢ocuklara uygun degil yani
Cok renkli g 44 (AQ)

. ) -begenmedim ¢iinkii niinde ¢ok sikici eski bir okula benziyor eski
I¢ karartici, kapali ortam, eglenceli 8 44 bir okula benziyo (MZK)

degil -Yamuk yumuk olmasi benim hi¢ hosuma gitmiyor Elacigim

Yasima uygun okul degil 7 39 benim hi¢ hosuma gitmiyor diizensiz duruyo (AC)
-kapal1 ortamda gocuklar birbirlerine ¢arpabilir hem sonray1

Eski bir okul olmast 7 39 masayl masay1 mesela Allah korusun kafana carpabilirsin
¢ocuklarla ¢arpisabilirsin (ZGD)

Renk uyumu kot 6 33  -begenmedim daha ¢ok boyle kdy yeri gibi duruyor bdyle okul
degil de normal siradan bir ev bina gibi duruyor(EK)

Diizensiz yapi, alt yap1 yetersiz 6 33 -Ciinkii sey sey okullar ev gibi hi¢ okula benzemiyor ve de yamuk

Cok katli, bityiik olmasi, genis yani (AG)

6 33 -eveto dacok giizel ama bence ¢ok kath bir deprem oldugunda
falan Allah korusun (ZGD)
Oyun, bahge ve yesil alanin olmamast 6 33 -Okul eve benzer tabi ama okulun daha genis ve daha giizel
olmasini beklerdim Elacigim (CN)
Ev ya da ig yerine benzemesi 5 28 -giizel degil ciinkii her taraf agacla kapli ve okul renksiz (DD)
-Baksana duvarlarinda bile hi¢ bigsey yok azicik renkli sadece
karsisinda evler bile var (AY

e . -ok da renkli falan degil,ben renkli olmasini ¢ok sevmem
Normal bildigim okuldan farkli degil 4 22 acikcasi(OG)

koridorlu, gosterisli olmasi

Kii¢iik olmasi 5 28

-Ctnkii or hep ayn1 rekleri kullanmiglar mavi kirmizi ve yesili

Okula benzetemedim 4 22 kullanmiglar bunlar pek benim sevdigim renkler degil ve ¢ok tahta
. parcast var (SM)

COl-kurak olmas . 1 -begenmedim hem ¢ok ¢ocuksu hem de birazcik kotii olmus? (ZO)

Dogal degil 2 11 -ben ¢ok begenmedim ¢iinkii sadece tirmanma yeri ders ¢alisma

yeri var boyle eglenceli seyleri katabilirlerdi (MZK)
Gél, deniz, nehir gibi sulak alan yok 2 11  -eZenmedim ¢linkii bence burada agag, yapmacik degil gergek
olmali. Ciinkii dedigim gibi oksijen biz canlilar i¢in 6nemlidir
Dikkat dagitici bir okul 2 11 (HK)
-bence giizel degil neden ¢iinkii biraz daha degisik 6niinde havuzlu
g  dahadev olabilirdi (ANY

Yogun agaclikli olmast 1 o . )
-Bence ¢ok dar alan da ¢ok dar. Onun i¢in begenmedim (ZGD)

Tablo 8’de okul resim ornekleri gosterilen Ogrencilerle yapilan goriismelerde segtikleri resmi
begenmeme nedeni sorulmustur. Ogrencilerin % 72’si okulu giivenli bulmamistir. Ogrencilerin %52’si
begenmedikleri okulun renksiz ve sade oldugunu ifade etmistir. Ogrencilerin % 39°u okulu yasmna
uygun bulmadigini ve eski bir okul oldugunu belirtmistir. Ogrencilerin diger begenmeme gerekgeleri
olarak okulun ¢ok renkli olmasi, i¢ karartict yapiya sahip olmasi, ¢ok katli olmasi, oyun sahalarinin
olmamasi, yesil alanlarin olmamasi gibi gerekceleri gostermistir. Ogrencilerin goriislerinden
Ogrencilerin giivenli, yatay mimariye sahip, yesil ve oyun alanlarima sahip okullar tercih ettigi
anlasilmaktadir. Ogrencilerin okul fotograf seciminde okulu begenmeme sebepleri; cok dar, sikisik,
dogadan mahrum birakilmis, oksijensiz, basik, diizensiz, tehlikeli, renksiz, ¢ok kiiciik ya da ¢ok biiyiik
olmasi gibi 6zellikler sayilabilir.

Tablo 9. Ogrencilerin gosterilen drnek okul resimlerini begenme nedenlerine iliskin goriisleri.

Kod F % Ogrenci Goriisleri

Dogayla i¢ ice dogal ortam, yesil, 18 100 -2 katli olmasi ve pencerelerini biiyiik olmasi hosuma gitti ve 2
genis bahgeli, parka benzeme yandan merdivenli olmasit benim hayalimdeki gibi bir okul (SM)
Ferah ve i¢ agic1, huzur -mimarisi en ¢ok daha mimarisi daha guzel (OG)

verici,rahatlatici-terapi eden 16 89 -Saray mimarisi boyle saray gibi goziiktii goziime (OG)

Giivenli, bilyiik, diizgiin sosyallesme -Siniflarin katl katli olmasi ve her smifta bahge olmas:1 (MZK)
15 83 .1 U N . .

ve oyun alant -Ciinkii orada egleniriz ve ¢ok giizel renkli sar1 rengini ¢ok mu
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seversin evet neden peki ¢iinki sar1 1um... (ANY)
-Yani insanin insana oksijen verir, onun igini i¢ini temizler (DD)
13 72 -Okulun gitar ve piyanodan olusmasi (DD)

Mimarisi, yapisi gilizel okul 13 72
Gol,deniz,akarsu gibi sulak alan

olmast -ilk 6ncelikle oturma alanlar giizel olmus giizel bir sekilde
Cok renkli olmast 9 50 yapilmis bence. Ciinkii daire seklinde ve sey, donence seklinde
. gidiyor, sevdim (OG)
Mzik ve sanat olan okulu 9 50 -Bence burada kosu alaninin olmasi. Eglenceli, antreman yerleri

Aydmlik, konforlu, giivenli yapili, 7 39 olmasi. B'enim hosuma gitti Elacigim (HK)
saglikli ortamli okul -ferah ve i¢ agic1 (OG)
-Dev gibi bir kedi dikkatimi ¢ekti (ANY

Biiyiik binalar olmas: ! 39 -agikcasi burasi bir bana burasi bana parki hatirlatiyor ¢iinki
Saray mimarisi olmasi 7 39  Kkopru gibi merdivenleri var (OG)
-ben ¢ok begendim Ela ¢iinkii dniinde bdyle deniz var, ben
Hayvanlarin olmasi 2 11 dedim ya ben denizleri cok seviyorum hem okulda bdyle deniz
var (ZGD)
Az katli olmast 1 6 -Havuz bana mutlulugu ifade ediyor boyle ylizmeyi seviyorum
ben (EZ0)

Tablo 9°da okul resim ornekleri gosterilen 6grencilerle yapilan gortismelerde sectikleri resmi begenme
nedeni sorulmustur. Ogrencilerin tamam sectikleri resimlerin parka benzemesini, yesil, genis bahgeli
olmasimi ve dogayla i¢ ice dogal ortama sahip olmasim gerekce gostermistir. Ogrencilerin %89’u
begendikleri okulun ferah ve i¢ acici, huzur verici, rahatlatici-terapi eden bir yapist oldugunu
belirtmistir. Ogrencilerin %83’ii begendikleri okulun giivenli, biiyiik, diizgiin sosyallesme ve oyun
alanina sahip oldugunu ifade etmistir. Ogrencilerin %72’si okullart mimarisinden ve gél, deniz, akarsu
gibi sulak alanlara sahip olmasindan dolayr begenmistir. Ogrencilerin diger begenme gerekgeleri
olarak okulun ¢ok renkli olmasi, miizik ve sanat alanli okul olmasi, hayvanlarla dolu olmasi, giivenli
bulmas1 ve okulun genis olmasi gibi gerekceler gosterilmistir. Ogrencilerin dikey mimariyi degil yatay
mimariyi daha ¢ok benimsedigi goriilmiistiir.

TARTISMA, SONUC VE ONERILER

Cocuklarin tasarim becerilerinin yaninda; hayal diinyasi ve yaraticiliklarinin, gevreye duyarliliklarinin,
cocuklarim ¢evreyi gozlemleme becerisinin, akademik basarilarinin, iletisim becerilerinin ve
motivasyonlariin artmasi, mutlu, huzurlu bireyler olarak hayata devam etmeleri beklenir. Egitim
ortamlarinin 6grenci ihtiyaclarina cevap verebilme diizeyi ile 6grenci davranislart ve 6gretimin kalitesi
paralellik gostermektedir. Egitim verilen mekanlarin fiziksel uygunluk diizeyi O0grenci tutum ve
davraniglarii etkilemektedir (Karasolak, 2009). Ayrica okul ve 6grenci ihtiyaglarmin g6z oniinde
bulundurulmasi dgretimin kalitesini, akademik basarry1 da arttirmaktadir (Tekmen, 2005; Unli, 1998).

Aragtirma sonucunda elde edilen verilere gore, cogunlukla 6grencilerin orta biiyiikliikte okul tercih
ettikleri dolayistyla cok kiiciik ya da ¢ok biiyiik okullar: tercih etmedikleri goriilmiistiir. Ogrencilerin
biiyiik kampiislii, genis okullar1 tercih etmedikleri anlasilmistir. Ogrenci secimlerinden ve yapilan
goriismeler sonucunda biiylik okullarm 6grencileri tedirgin edip korkuttugu, kendilerini glivensiz
hissetmelerine sebep oldugu ve kaybolma hissine kapilacakmis duygusuna neden oldugu igin
ogrencilerin tercih etmedikleri goriismelerden ve 6grenci se¢imlerinden ortaya ¢ikmustir. Elde edilen
bulgulara gore 6grenciler ¢ok kiiclik ya da ¢ok biiylik okul yerine orta biiyiikliikteki okullar1 tercih
etmektedirler. Ogiilmiis ve Ozdemir (2013) ¢alismasinda, okul bilyiikliigiiniin 6grencilerin
deneyimlerini ve bununla beraber 6zellikle kisilik ve sosyal gelisimini etkiledigi sonucuna ulasmistir.
Benzer bir bagka calisma da Moore ve Lackney (1993), ABD’de egitim c¢iktilarinin okul mimari
tasarima etkisi incelemis, bliyllkk ve kiiclik okullarmm Ogrenci basarisma, tutumuna etkisini
karsilastirmiglardir. Kiigiik okullarin 6grencilere miifredat disi etkinliklere katilma, lider ve sosyal
olma rollerini yerine getirme konusunda daha fazla firsat sundugu sonucuna varmiglardir. Karakutik,
Tung, Biilbiil, Ozdem, Tasdan, Celikkaleli ve Ayram (2014)’1n ¢alismasi bu verileri desteklemektedir.
Kii¢iik okullarin sosyallesme, insan iliskileri, okula ait olma duygusu yoniinden orta biiyiikliikte ve
biiylik okullardan daha istiin oldugu sonucu ¢ikarilmistir. Bunun yaninda okul biiyiikliigii arttikga,
istenmeyen davraniglarin da arttig1 vurgulanmis. Arastirmanin sonucuna goére okullarin fiziki yapisinin
kiigiiltiilmesi gerektigi savunulmustur.
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Egitim ortamlarinda, 6grenme niteligi agisindan en etkili 6genin giin 15181 oldugu birgok calismada
gbze carpmaktadir (Aydin Yagmur, & Serefhanoglu S6zen, 2016). Arastirma sonunda &grencilerin
pencereli ve aydinlik egitim ortamlarini tercih ettigi goriilmektedir. Elde edilen bu bulgular literatiirde
yer alan bazi ¢aligmalar ile benzerlik gostermektedir (Kog, 1999; Fitoz, 2002). Kog¢ (1999), yaptig
calismada cevre oOzellikleri gz Oniine alindiginda tiim dersliklerin yeterli 151k almasi ve dogu-bati
yoniinde siralanmast gerektigine ulasmistir. Fitdz (2002), egitim mekanlarinin daha konforlu olmasi,
estetik unsurlar kazanmasi i¢in fiziksel ve duygusal ihtiyaglara cevap verecek sekilde 6grenci
psikolojisi goz Oniinde bulundurularak okul islevine uygun ve kullanicilarin ihtiyaglarina cevap
verecek sekilde aydinlatilmasi gerektigi sonucuna ulasmistir. Murphy ve Thorne (2010)
calismalarinda, giines 15181 alan dersliklerde 6grencilerin matematik dersinde %20, okumada ise %26
oraninda daha hizli olduklari sonucuna ulasilmistir. Nair ve Fielding (2007) calismasinda, giin
151¢indan en iyi istifade etmek i¢in sinif derinliginin pencere yiiksekliginin 1.5 kat1 olmas1 gerektigini
vurgulamigtir. Tatar (2013) calismasinda egitim ortamlarinda siirdiiriilebilir mimarlik kapsaminda
dogal 15181n ve yesil alanlarin arttirilmasi gerektigini savunmaktadir. Kig bahgesi, yagmur toplama
havuzlari, yenilenebilir enerji kaynaklara yonelimle maksimum tasarruf saglama ydntemleri
gelistirilmis olup bu Onerilerin hayata gegirilmesinde O6grencilerin aktivasyonlarini arttirma amacina
ulagilmistir. Boylece siirdiiriilebilir egitim alanlarinin olusumu, ¢evre duyarliligi etkinlikleriyle
biitiinlesmis giin 15181 tasarimi da elde edilmistir.

Elde edilen verilere gore 6grenciler yiliksek tavanli okullar1 tercih etmemislerdir. Benzer sonuglar
Weinstein (1987) tarafindan elde edilmis; tavan yiiksekliginin ¢ocuklarin giiven duygusunu ve 6zsaygi
diizeyini etkiledigi agiklanmistir. Cohen, Hill, Lane, McGinty ve Moore (1979) de algak tavanh
dersliklerin Ogrencileri sessiz oyunlar oynamaya, yiiksek tavanli dersliklerin ise hareketli oyunlara
tesvik ettigini belirtmislerdir. Buna karsin yiiksek tavanli dersliklerde direkt aydinlatmanin zararlari
azaltilabicegi de savunulmaktadir (Eren, 1993; Isik, 2004; Tutkun, 2003).

Aragtirma bulgularina gore oOgrencilerin ¢ok kath, yiiksek binalar1 ¢ok tercih etmedikleri
gbzlemlenmistir. Benzer bulgular Cansever (2014)’in arastirmasinda da rastlanilmaktadir. Egitim
ortamlarinin zemine sifir girisi olan ve biitiin binalar i¢in dnerdigi iki kati gegmeyen yatay bina olarak
tasarlanmasi gerektigine ulagmistir. Yiiksek kath okullarda katlar aras1 sikintilarin olusabilecegi ortaya
¢ikarilmisgtir.

Elde edilen bulgulara gore 6grencilerin daha ¢ok doga ve su faktorii olan agik, ferah ve sade mekanlari
tercih ederken kalabalik ve kapali mekanlari tercih etmedikleri goriilmiistiir. Ogrenciler doga ile i¢ ice,
yesil alan ve su 6gesinin hakim oldugu egitim alanlar1 hayal ederken, bahgesiz, ¢orak arazili okullar
istememektedir. Benzer bulgular Karatekin ve Cetinkaya (2013)’nin arastirmasinda bulunmaktadir.
Aragtirmada mevcut okul bahgesinin neredeyse tamaminin betonla kapli oldugu ve agag, cigek, galilik
alanlarin yetersiz oldugu ayrica 6grenci basina diisen yesil alanlarin ¢ok az oldugu tespit edilmistir.
Yapilan gozlem sonucunda okullarin higbirinde doga ile ilgili gl ya da havuza, kum havuzuna, agac
etiketlerine, hayvanat bahgesine, cam seraya, kus bahgelerine rastlanmamistir. Ozdemir (2011),
calismasinda doganin kismen i¢ginde olmasina ragmen okul bahgesinin betonla kapli olmasi ve yesil
alan, sosyal dinlenme alanlari, iletisim koseleri ¢cok az olmasindan dolayr Ogrencilerin okul
bahgelerinden memnun olmadigi, kullanicilar olarak istekleri dogrultusunda degistirilmesini gerektigi
acgiklanmugtir.

Sonug

Okul mimari yapilarinin 6grenci ihtiyacina cevap verebilecek nitelikte olmasi ve bunun i¢in de okul
mimarilerine gereken Onemin verilmesi gerekmektedir. Bunun yaninda 21 yy. gelisimine ayak
uydurabilen, artan niifusa karsi istenen nitelikli is giicliniin yetisebilecegi egitim kurumlari
tasarlanmal1 ve bu ihtiyaca cevap vermelidir. Egitim ortamlarinda fiziksel alanlarin mimari tasarimi
egitim-Ogretimin kalitesini, nitelikli insan yetistirmeyi ve kalifiye is giiclini de etkilemektedir. Egitim
alanlarmin mimarisi bilim ve teknolojinin her gegen giin gelisimini takip ederek giinden giine 6grenci
gereksinimlerine dogru yonelerek cagdas, slirdiiriilebilir, kullanigli, cok amagli ve etkilesimli okul
tasarimina oncelik vermelidir.
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Glinlimiizde egitim kurumlar1 tasarimlarinin her tip okul diizeyinde hemen hemen ayni mimaride
oldugu okula ait sosyal alanlar, dinlenme ve oyun alanlar1 gibi ¢evresel diizenlemelere gereken 6nemin
verilmedigi goriilmektedir (Ding & Onat, 2002). Yeni yapilan egitim kurumlarimin mimari
tasarimlarinda bu faktoriin g6z 6niinde bulundurulmasi yararli olacaktir (Schneider, 2001).

Iyi tasarlanms egitim kurumlarinda cocuklar genellikle kendilerini degerli ve okullarina daha bagh
hissederler (Killeen, Evans, & Danko, 2003). Okullarin mimari tasarimlari &grencilerin sosyal,
zihinsel ve biligsel gelisimi i¢in ¢ok dnemli goriilmektedir (Duran Narucki, 2008). Dersliklerin fiziki
yapisi, 6grencilerin duyussal 6zelliklerini de etkilemektedir (Manning & Manning, 1993). Lowenfeld
(1969), okul mimari tasarimina katilimin saglanmasi kisinin 6zgiiven kazanmasinda énemli bir faktor
oldugunu ifade etmistir. Egitim kurumlar1 genel perspektifte 6grenciyi merkeze alan ve sevgiyi
asilayan ortam olarak kabul edildigi (Weemaes-Lidman, 2014; Grella, 2015; Carey, 2018) igin 6grenci
ve ¢agin gereksinimleri goz onilinde bulundurarak tasarlanmalidir.

Bu aragtirma, cocuk egitiminde kullanilan egitsel faktdrlerin disinda egitim alanlarinin mekéan
tasarimlarinin da dnemli oldugunu ve bu tasarim siirecine dahil olan paydaslarin (6grenci, 6gretmen,
yonetici vs.) da okul mimari tasarim silirecine katiliminin saglanmasi gerektigini ortaya koyma
agisindan dnemlidir. Ozellikle vakitlerinin ¢ogunu okulda gegiren dgrencilerin okul mimari tasarim
strecine aktif olarak katilimlarmin saglanarak, ihtiyaglari, gelisimsel oOzellikleri gdéz Oniinde
bulundurulmali bunun yaninda O6grencilerin fikir ve diisiincelerinden yararlanilarak onlarin hayal
diinyasinda olusturduklar1 okul yapisini ¢izimle disa vurmalari saglanmali ve bu ¢izimler egitim
alanlarinin tasariminda ilham kaynagi olmalidir. Cocuklarin iginde yasadiklan gevreye yonelik
azimsanmayacak bir bilgiye sahip olduklari unutulmamalidir (Laaksonen, 2006; Svennberg, 2006).

flgili literatiir calismalar1 incelendiginde okul ve dersliklerde, renk, 1siklandirma (aydinlanma), 1s1
(sicaklik), estetik, konfor, temizlik, havalandirma, ergonomi gibi faktorlerin de egitsel mekénlarin
tasariminda onemsenmesi gereken Ogeler oldugu anlagilmaktadir. Bu ¢alismada 6grenciler tasarimci
ayni zamanda mimar gibi davranip cevrelerini analiz etmis, okul mimari tasarimi yaparak ¢evresel
algilarini sanat ve estetik ile bulusturarak 6zgiir ve yaratici triinler ortaya ¢ikarip zihinlerindeki okul
yapisint olusturmuslardir. Egitim ortamlari, derslikler, okul bahgeleri fiziki kosullar bakimindan iyi
tasarlanmasi ayrica sosyal alanlar, sosyal alan ayrintilari, dinlenme ve oyun alanlarinin da egitsel
alanin bir parcasi oldugu unutulmadan &grenci ihtiyacina cevap verebilecek sekilde tasarlanmasi
ozellikler tagimaktadir. Elde edilen bulgulara gére ortaokul 6grencileri igin okul ve dersliklerde tercih
edilen renk algilar1 ¢cogunlukla karisik renkler, kullanilan aydinlanma tiirliniin de 6grenciler tarafindan
onemsendigi genellikle dogal 151k kaynaklarinin kullanimina yonelimin saglanmasi, okul dis mimari
ve estetik algilarmin hayal ettikleri okul mimarileri diizeyinde tasarlanmasi gerekliligi, temizlik ve
hijyen faktorleri 6nemsenerek egitim ortamlarinda kullanilan malzemelerin dokusu, sekli, kalinligi,
biiyiikliigi ve kullanighiliginin da 6nemsenmesi gerektigi sonuglarina ulasilmistir. Ayrica edinilen
bulgulara gore dgrencilerin geneli; doga ile i¢ ice, yesil alan ve su O6gesinin yer aldigi, ferah, orta
biiyiikliikte, ¢ok yliksek katli olmayan, bahgesinin genis oldugu, oyun, dinlenme, aktivite alanlarmin
tasarlandig1 bir okul hayal etmislerdir.

Oneriler

v" Okul bahgesinde Ogrencilere bilim ve sanati sevdirecek ¢ocuklarin teneffiislerde katilim
saglayabilecekleri sosyal alan tasarimlarinin olmasi.

v Okul bahgesinde teneffiis zamaninda nobetgi 6gretmenden ziyade bilim ve sanat 6gretmenleri,
rehberlik ve psikolojik danisma Ogretmenleri isbirliginde resmi gorevli olarak planh
gorevlendirilmeleri faydali olabilir.
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Enstitisii Etik Kurulu'ndan Etik Izni bulunmaktadir. Arastrmanin yazarlari olarak, verilerin
toplanmasi, analizi ve arastirmanin tiim siireclerinde etik kurallara uygun davrandigimizi beyan ederiz.
Yazarlar arasinda herhangi bir ¢ikar ¢atismasi olmadigini bildirmislerdir.
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EXTENDED ABSTRACT

Considering the development of the 21st century, physical requirements in educational environments
have changed. As a result of the development of technology, education systems and educational areas
have begun to be renewed and transformed (Kubang, 2014). Therefore, it seems that school
architectural design in Turkey should be developed in accordance with international standards. After
home, school is the place where children spend the most time (Oztiirk & Bayrak, 2017). The design of
school areas has a very important place for the social, intellectual, and cognitive development of
children (Durén Narucki, 2008). In school design, careful and meticulous planning and arrangement of
areas that enable students to actively participate in the learning process is considered important for the
quality of education (Giles, 2013). Children's ages, developmental characteristics, interests and needs
shape the design and guide architects and educators (Henniger, 2005). In today's educational
conditions, Debates continue about the suitability of school buildings that allow social and cultural
interaction for physical goals (Kara Kii¢tik, 2007). In Turkey, the comfort of schools and classrooms is
still below expectations and cannot reach the optimum level, creating student dissatisfaction (Atmaca,
Akdag, Unver, & Gedik, 2018; Ismailoglu, & Zorlu, 2018; Kogyigit, 2020; Kiikrer, & Eskin, 2017).
Today, school area designs are almost the same in architecture at all types of school levels, and the
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presence of school-specific environmental elements is very rare (Ding, & Onat, 2002). Educational
environments must be designed by taking into account the ability of the school garden and other
physical elements of the school to meet all the needs of the student. In general, teachers, students,
administrators, ergonomists and architects should have a say in the design of educational environments
and their opinions should be taken (Oziiekren, 1982; Algan, & Uslu, 2009; Benayas, Lucio, &
Bernaldez, 1987; Harvey, 1989; Kelkit, & Ozel, 2003; Malone, & Tranter, 2003; Ozdemir, 2011;
Sisman, & Giiltiirk, 2011; Whiren, 1995). In this context, school buildings must be capable of meeting
student needs, and for this, due importance must be given to school architectural design and students
must be included in the process. By making sense of the environment they live in, students can create
a nature-space relationship and visualize and develop their mental thought frameworks through
drawing. We can understand how children look at the environment and how they make sense of it.
(Moore, 1990; Hart, 1992). Therefore, drawing is a powerful form of expression. In this process,
children can present ideas to school designers by providing rich information with their own drawings
(Alding, 2012; Arici, 2006; Aykag, 2012; Ersoy, & Tiirkkan, 2010). In this context, the study aimed to
reveal students' perceptions on school architecture from their drawings from a design perspective. The
main problem of the study was expressed by "What is the perception of school architecture from
student drawings from a design perspective?". To solve the main problem, answers were sought to the
following sub-problems. 1. What are the dream school models of the students according to their
choices among the school examples of different architectural designs? 2. What are the students'
opinions about their dream school models, based on their choices among school examples of different
architectural designs? The study is a research based on a descriptive survey model designed with a
qualitative approach based on students' opinions and drawings. This study was conducted in the fall
semester of the 2019-2020 academic year at Cakabey Imam Hatip Secondary School in the Buca
district of Izmir. The participants consist of 3 classes of Cakabey Imam Hatip Secondary School fifth-
grade students, a total of 45 students. In addition, 6 students randomly selected from three classes of
this school were interviewed, a total of 18 students. The study was conducted through a 13-week
program in the fall semester of 2019-2020. The areas that the students liked or disliked were
determined by analyzing the structure and details of their school in terms of colour, size, line, depth,
and texture-shading. Later, the students were asked to design, draw, and paint the school they had
dreamed of and the structure and details of the school were analyzed in terms of colour, size, line,
depth, texture-shading and shape. Colour analysis of these areas in the imaginary drawing was also
performed with the help of the students' coloured drawings. The sections were composed of seven
categories and nine different school photos in each category were presented according to students'
preferences. The students were asked to list the photos from 1 to 5. Based on these ranking data, 20-
minute semi-structured interviews were conducted with 18 volunteer students. The interviews were
recorded and transcribed. The qualitative data obtained from the semi-structured interviews were
analyzed using MAXQDA. Descriptive and content analysis methods, which are qualitative data tools,
were used in the study (Yildinim, & Simsek, 2006). Qualitative data obtained from the semi-structured
interview form were analyzed with the MAXQDA program with different coders (5 experts). In the
study, the agreement percentage of student interviews and drawings was calculated as 74% and 89%,
respectively (Miles & Huberman, 1994). The findings of this study and the literature have shown that
factors such as colour, illumination, heat (temperature), aesthetics, comfort, cleanliness, ventilation
and ergonomics should be taken into consideration in the design of educational spaces in schools and
classrooms. In this study, students acted as designers and architects and analyzed their environment,
creating the school structure in their minds by creating free and creative products by combining their
environmental perceptions with art and aesthetics by making school architectural design. The study
findings showed that the majority of secondary school students, 1-prefer mixed colours in schools and
classrooms, 2-prefer well-lit schools, 3- want the aesthetic structure of school buildings to be given
importance, 4- like clean and hygienic schools, and 5- give importance to the shape, thickness, size
and ergonomics of school desks and cabinets. In addition, it was revealed that the majority of the
students dreamed of a school that was intertwined with nature, spacious, medium-sized, not too high-
rise, with a large garden, play, rest, activity, green and water areas. According to the results of the
study, social areas should be designed in the school garden where children can participate during
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breaks, which will make students love science and art. In addition, teachers should be assigned to

lesson plans in the fields of science, art, guidance and psychological counselling during break time in
the school garden.
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Oz

Egitimde dilin rolii, 6grenme siire¢lerinin kalitesini ve erisilebilirligini dogrudan etkileyen kritik bir faktdrdiir. Bu ¢alismanin
temel amaci, KKTC’deki fen ogretmenlerinin Ingilizce kullanmmna iliskin goriislerini, deneyimlerini ve bu konudaki
zorluklar ile basarilarim belitlemektir. Ogretmenler, 6grenme siirecinin en onemli aktdrlerinden biri olduklar1 igin, onlarin
gortsleri, fen egitimi alaninda dil politikalarinin gekillendirilmesinde hayati bir 6neme sahiptir. Bu arastirma, 6gretmenlerin
fen derslerinde ingilizce kullanimi konusundaki tutumlari, algilar1 ve deneyimlerini kapsamli bir sekilde inceleyerek, bu
alanda karsilasilan zorluklart ve firsatlari ortaya koymay: hedeflemektedir. Nitel arastirma yonteminin kullanildigi bu

aragtirmanin c¢alisma grubu olugturulurken, amagh bir 6rnekleme yontemi olan benzesik drnekleme teknigi kullanilmustir.
Arastirmadan elde edilen bulgular dogrultusunda ise gelecek ¢aligmalara yonelik oneriler gelistirilmistir.

Anahtar Terimler: Fen 6gretimi, Ingilizce, 6gretmen goriisleri, ortadgretim.
Abstract

The role of language in education is a critical factor that directly affects the quality and accessibility of learning processes.
The main purpose of this study is to determine the views and experiences of science teachers in the Turkish Republic of
Northern Cyprus (TRNC) regarding the use of English, including their difficulties and successes in this area. As teachers are
one of the most important actors in the learning process, their opinions are of vital importance in shaping language policies in
the field of science education. This research aims to reveal the challenges and opportunities encountered in this field by
comprehensively examining teachers' attitudes, perceptions, and experiences regarding the use of English in science classes.
For the creation of the study group in this research, which employed a qualitative research method, the affine sampling
technique-a purposeful sampling method-was used. In line with the findings obtained from the research, suggestions for
future studies were developed.

Keywords: Science teaching, English, teachers' opinions, secondary education.

Giris

Giliniimiizde bilim ve teknolojinin hizla gelistigi bir diinyada, fen egitiminin kalitesi gelecek nesillerin
bilimsel anlayis ve becerilerini belirleyen temel bir faktordiir. Bu baglamda, fen 6gretiminin etkinligini
artirmak i¢in farkli yontem ve yaklagimlar siirekli olarak tartisilmakta ve arastirilmaktadir. Ingilizce

dilini iyi derecede bilen bireylerin, Ingilizce konusunda daha az yetkin olan meslektaslarina gore daha
fazla avantaj ve ayricaliga sahip olmalar1 muhtemeldir. Bunun nedeni, ingilizceye hakim olmanin, bir
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ulusun en yiiksek noktalara ilerlemesine ve dolayisiyla kiiresel arenada birinci sinif rekabet giiciinii ve
iretkenligini saglam bir sekilde korumasina yardimci olmak agisindan biiyilkk 6nem arz etmesinden
kaynaklanmaktadir (Berrios, 2019).

Joldersma (2009), fen bilimleri egitiminin 6grencilerin dogaya yonelik bakis agilarini ve davranislarini
onemli 6lciide etkileyebilecegini ifade etmektedir. Joldersma, bu baglamda fen bilimleri egitiminin,
Ogrencilerin dogal diinyayr daha iyi anlamalarina yardimci olabilecegini, doganin Onemini
kavramalarina yardime1 olabilecegini ve dogal kaynaklarin korunmasina olan ilgilerini artirabilecegini
savunmaktadir. Swann (2003), bilimin disiplin olarak egitim uygulamalarina olan katkisini
vurgulamaktadir. Swann, bilimsel pedagojik yaklasimlarin egitim uygulamalarini gelistirebilecegini ve
Ogrenme stireclerini gelistirebilecegini savunmaktadir. Bu baglamda, fen bilimleri egitiminin sadece
bilgi vermekle kalmayip, Ogrencilerin diinya gorislerini ve yasamlarin1 degistirebilecegi
anlasilmaktadir.

Egitim literatiiriinde, fen egitiminin 6grencilerin okuryazarlik becerilerini gelistirmeyle olan iliskisi
giderek daha fazla 6nem kazanmaktadir. Honig (2010), 6grenme ve dil birbiriyle baglantili gelisen
stirecler oldugunu vurgulayarak, fen derslerinde basarmin dil becerilerinin gelisimiyle dogrudan
baglantili oldugunu ifade etmektedir. Ogrencilerin fen bilimlerini etkili bir sekilde 6grenmeleri igin,
bilimsel terminoloji ve dil kullaniminin 6zgiinliigii ¢ok Onemlidir. Bu nedenle, fen bilimlerini
Ogretirken 6gretmenlerin 6zgiin bilimsel dilin 6grencilere etkin bir sekilde Ogretilmesi gerektigini
belirtmektedir.

Ogrencilerin hem konular1 kavramalarinda hem de kiiresel toplumun egitimli ve bilingli bireyleri
olarak rol almalarinda bilimsel literatiire hakim olmak ¢ok onemlidir. Wilson, Perry, Anderson ve
Grosshandler (2012), fen egitiminin 6grencilere kavramlarini yansitma firsati verdigini ve bu siirecin
bilimsel aragtirmalarda basariya katkida bulundugunu ifade etmektedir. Ayrica, fen egitimi,
Ogrencilerin bilimle ilgili alanlarda kariyer yapma sansini artirmaktadir.

Fen bilimlerini 6grenirken, dzellikle ingilizce Ogrenenler olarak adlandirilan 6grenci grubunun 6zel
ihtiyaglar1 vardir. Rosebery, Warren ve Conant (1992) tarafindan belirtildigi gibi, bu 6grencilerin bilim
derslerinde basarili olabilmesi igin kelime bilgisi ve dilbilgisi konularinda ek destege ihtiyag
duyduklar1 belirtilmektedir. Nixon, Saunders ve Fishback (2012), artan 6grenci cesitliligini g6z
oniinde bulundurarak, 6gretmenlerin fen bilimlerini etkili bir sekilde dgretebilmeleri i¢in okuryazarlik
stratejilerine hakim olmalar gerektigini vurgulamaktadir.

Genel olarak, okul ile toplum arasindaki etkilesimi giliglendirmek ve Ogrencilere bilimin gilinliik
yasamla nasil iligkili oldugunu 6gretmek icin fen egitimi dnemli bir yere sahiptir. Hammond (2001)
tarafindan yapilan arastirmalar, 6grencilerin fen bilgisi egitimi sirasinda edindikleri 6nceki bilgilerle
daha gii¢lii ve anlamli iligkiler gelistirmelerine yardimci oldugunu gostermektedir. Buna ek olarak,
Rosebery ve digerleri (1992) tarafindan belirtilen ¢alismalarda, okulda ve toplumda yapilan bilimsel
aragtirmalarin, dgrencilerin egitim kurumlar1 ve topluluklar1 arasindaki baglantilar1 giliglendirmede
etkili oldugunu ifade etmektedir.

Bilim egitimi, yalnizca biligsel ve bilimsel arastirmalar degil, ayn1 zamanda kapsaml bir kiiltiirel siireg
olarak karsimiza ¢ikmaktadir. Hammond ve Brandt (2004) tarafindan yapilan arastirmalara gore fen
egitimi, dgrencilerin okuldaki akademik sorumluluklar ile evlerindeki kiiltlirel ve sosyal 6grenme
stirecleri arasinda anlamli ve biitiinlestirici baglantilar kurmalarina imkan saglamaktadir. Fen bilimi,
Ogrencilerin akademik bilgi ile kisisel deneyimleri arasinda baglantilar kurarak anlaml ve kapsamli bir
Ogrenme siireci olusturmak i¢in egitimcilere yol gosterici olmaktadir. Bu yontem, 6grencilerin onceki
bilgilerine ve deneyimlerine dayanarak bilimsel bilgiyi kendi kiiltiirel ve toplumsal baglamlarinda
anlamlandirmalaria olanak saglamaktadir.

Giiniimiizde, Ingilizce 6grenenler icin ingilizce dil becerilerinin (okuma, yazma, dinleme ve konusma)
gelistirilmesi ¢ok énemlidir. Janzen (2008) ve Lee (2005), Ingilizce dgrenmenin bilime girmek igin
gerekli oldugu belirtilmektedir. Echevarria, Short ve Powers (2006), Ingilizce grenenler igin temel
konu alanlarindaki akademik gelisimlerini siirdiirmeleri igin Ingilizce dil becerilerini gelistirirken
icerik alanlarinda da egitim almalar1 gerektigini belirtilmektedir.
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Ingilizce 6grenimi ve fen &grenimi arasindaki yakin iliski, ozellikle ingilizce &grencileri igin
Onemlidir. Maerten-Rivera, Myers, Lee ve Penfield (2010) tarafindan yapilan ¢aligmalar, okuma
basarisinin Ingilizce dgrenen &grencilerinin fen kavramlarmi ne kadar iyi &greneceklerini tahmin
etmede yardimci oldugunu gostermektedir. Arastirmaya dayali fen &gretimi, Ingilizce Ogrenen
ogrencilerin bilimsel ve biligsel gelisimlerini artirabilir (Lee, 2002; Quinn, Lee ve Valdés, 2016).

Bu baglamda, ingilizce Ogrenen 6grencilerinin fen egitimine olan ihtiyaglari, yalnizca fen bilgisi
edinmeyi asarak, bilissel ve akademik gelisimlerini desteklemektedir. Silva, Weinburgh, Smith,
Barreto ve Gabel (2008), Ingilizce olarak Ikinci Dil 6gretmenleri ile icerik alani dgretmenleri
arasindaki isbirliklerinin, Ingilizce Ogrenen 6grencilerinin fen o&gretimi yoluyla akademik dil
becerilerini gelistirmelerine katkida bulunabilecegini belirtmiglerdir. Bu nedenle, fen 6gretiminin
Ingilizce Ogrenen 6grencileri icin dil becerilerini gelistirmenin yani sira akademik basariyr tesvik
etmede kritik bir rol oynadig1 anlasilmaktadir.

21. yiizyiln kiiresellesen diinyasinda, bilim ve teknoloji egitiminin 6nemi her gecen giin artmaktadir.
Bu calisma, ozellikle fen ogretiminde Ingilizcenin kullanimi baglaminda, egitim dilinin egitim
stirecleri ve 6grenme sonuclar1 iizerindeki etkilerini ele almakta ve bu konuda 6gretmen goriislerini
merkeze almaktadir. Fen bilimlerinin evrensel bir dil olarak kabul edilen ingilizce ile derinlemesine
iligkilendirilmesi, Ogrencilerin bilimsel literatiire erisimini ve uluslararasi bilim topluluguyla
etkilesimini artirabilir. Bununla birlikte, bu durum ay ayni1 zamanda bazi pedagojik sorunlari da ortaya
cikarir. Bu nedenle, fen dgretiminde Ingilizce kullanimi, &grencilerin kiiresel bilim topluluguna
katilmalarimi ve uluslararasi arenada rekabetci olmalarini saglamak icin ¢ok onemlidir. Ogretmenler,
egitimin merkezinde yer alirlar ve egitim stratejilerini biiyiik 6l¢iide etkiler. Dolayisiyla, 6gretmenlerin
fen Ogretiminde Ingilizce kullammima iliskin goriislerini 6grenmek, bu alanda etkili ve pratik
stratejilerin gelistirilmesine yardimci olacaktir. Ogretmenlerin yasadigi zorluklar ve ihtiyaglar, fen
egitimi uygulamalariin gelistirilmesi ve 6grenci basarisinin artirilmasi igin ¢ok 6nemlidir.

Aragtirmanin problem ciimlesini, fen 6gretiminde Ingilizce kullammma yonelik dgretmen goriisleri
nelerdir? olusturmaktadir. Arastirmanin alt problem ciimleleri ise;

1. Ingilizce bilmenin fen 6gretimi agisindan énemi nedir ve bu 6nem neden kaynaklanmaktadir?

2. Ogretmenlik mesleginde Ingilizce bilmek ne derecede gerekli olup, bu gereklilik hangi
faktorlerden kaynaklanmaktadir?

3. Fen &gretimi alaninda Ingilizce bilmek ne kadar énemlidir ve bu énemin sebepleri nelerdir?

4. Fen oOgretiminde hangi Ingilizce kaynaklar kullanilmaktadir ve bu kaynaklarm ogretim
stirecine katkilar1 nelerdir?

5. Ingilizce kaynaklardan yararlanma siirecinde dgretmenlerin karsilastig1 problemler nelerdir?

6. Tiirkce ve Ingilizce fen egitiminin etkililik agisindan karsilastiriimasi: Ogretmenler hangisini
daha etkili bulmaktadir ve neden?

Bu problem ve alt problem ctimleleri, arastirmanin fen 6gretiminde Ingilizce kullammina yénelik
cesitli yonleri ele almasini saglar ve oOgretmenlerin bu konudaki goriislerini, deneyimlerini ve
karsilastiklar1 zorluklar1 derinlemesine incelemeyi amaglamaktadir.

YONTEM
Arastirmanin Modeli

Bu calisma kesifsel ozellikte oldugundan, nitel bir sorgulama yontemini desteklemektedir. Nitel
metodolojinin baglam, bireysel deneyim ve 6znel yorumu kullandig1 g6z 6niine alindiginda, genelleme
miimkiin degildir ve bir hedef de degildir (Heppner, Kivlighan, , Wampold, 1999).

Calisma Grubu

Aragtirma grubu olusturulurken, amacglh bir drnekleme yontemi olan benzesik Ornekleme teknigi
kullanilmigtir. Bu 6rnekleme yonteminde, Orneklem, arastirmanin sorunuyla ilgili olarak evrende
bulunan benzer alt gruplari veya &zellesmis durumlan igerebilir. Kuzey Kibris’ta MEB’e bagh
ortaokullarda gorev yapmakta olan Fen Bilgisi 0gretmenleri arastirmanin c¢alisma grubunu
olusturmaktadir. Hill ve digerleri (1997; Hill vd., 2005) 8-15 miilakat katilimcisinin kullanilmasini
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Onerir. Calisma grubu, 15 ortaokul 6gretmeninden olusmaktadir. Katilimecilarin kodlamalart “K”
seklinde yapilmistir. Asagidaki tabloda ¢alisma grubuna ait tanimlayici bilgiler verilmistir.

Tablo 1. Katilimcilara iligkin tanimlayic bilgiler.

Katihmellar  Cinsiyet  Yas Kidem Yi  Mezun Olunan Béliim  Daha énce Ingilizce Ingilizce seviyeniz
egitimi aldimz m?

K1 Erkek 56 28 Kimya Evet Orta
K2 Kadm 42 18 Fizik Evet Zayif
K3 Erkek 35 1 Biyokimya Biyoloji Evet Zayif
K4 Kadin 40 18 Rehber Evet Orta
K5 Erkek 33 10 Fen Evet Zayif
K6 Kadin 44 20 Fizik Hayir Orta
K7 Kadin 37 14 Kimya Hayir Zayif
K8 Kadin 35 12 Fizik Evet Iyi
K9 Kadm 48 24 Fizik Evet Orta
K10 Kadin 38 14 Biyoloji Evet Zayif
K11 Kadm 47 21 Fen Evet Iyi
K12 Kadmn 45 26 Kimya Evet Iyi
K13 Erkek 49 22 Fizik gretmenligi Hayir Zayif
K14 Kadin 40 18 Fizik Evet Cok iyi
K15 Erkek 40 18 Biyoloji Evet Iyi

Tablo 2. Katilimcilara iliskin tanimlayici bilgilerin dagilimu.

Degiskenler Frekans Yizde
Kadin 10 66,67
Cinsiyet Erkek 5 33,33
Toplam 15 100,00
40 3 20,00
35 2 13,33
56 1 6,67
42 1 6,67
Yas 33 1 6,67
44 1 6,67
37 1 6,67
48 1 6,67
38 1 6,67
47 1 6,67
45 1 6,67
49 1 6,67
Toplam 15 100,00
18 4 26,67
14 2 13,33
1 1 6,67
10 1 6,67
Kidem Yili 20 1 6,67
28 1 6,67
12 1 6,67
24 1 6,67
21 1 6,67
26 1 6,67
22 1 6,67
Toplam 15 100,00
Fizik 5 33,33
Kimya 3 20,00
Mezun Olunan Bélim Fen 2 13,33
Biyoloji 2 13,33
Biyokimya Biyoloji 1 6,67
Rehber 1 6,67
Fizik 6gretmenligi 1 6,67
Toplam 15 100,00
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Tablo 2 (Devam). Katilimcilara iliskin tanimlayici bilgilerin dagilima.

Degiskenler Frekans Yizde
Evet 12 80,00
Ingilizce Egitim Alma Hayir 3 20,00
Durumu Toplam 15 100,00
Zayif 6 40,00
Orta 4 26,67
Ingilizce Bilgisi Iyi 4 26,67
Cok iyi 1 6,67
Toplam 15 100,00

Tablo 1 ve Tablo 2’de goriildiigii lizere katilimcilarin 10’4 (%66,67) kadin, 5’1 (%33,33) erkektir.
Katilimcilarin 3’1 40 yasinda, 2 tanesi 35 yasindadir. Geriye kalan katilimcilar sirasiyla 56, 42, 33, 44,
37, 48, 38, 47, 45, 49’dur. Katilimecilarin kidem yillart incelendiginde 4’tiniin 18 yil, 2’sinin 14 yil
oldugu goriilmektedir. Katilimcilarin ¢ogunun 20 ve iizeri kidem yilina sahip oldugu soylenebilir.
tablolar incelendiginde katilimcilarin Fen alanlarindan (Fizik, Kimya, Biyoloji) alanlarindan mezun
olduklar1 goriilmektedir. Katilimcilardan 1 6gretmen Rehberlik alanindan mezun olmustur.
Katilimcilardan 12 6gretmen (%80) Ingilizce egitim almis olup, 3 6gretmen (%20) Ingilizce egitim
almanugtir. Katilimeilardan 6 6gretmen (%40) Ingilizce bilgisinin zayif oldugunu, 4 6gretmen (%26)
Ingilizce bilgisinin orta diizeyde oldugunu, 4 &gretmen (%26) Ingilizce bilgisinin iyi diizeyde
oldugunu ve 1 6gretmen (%6) Ingilizce bilgisinin ¢ok iyi diizeyde oldugunu belirtmistir.

Veri Toplama Araglari

Bir nitel veri toplama yontemi olan gdriigme yontemlerinden, yar1 yapilandirilmig goériisme teknigi
kullanilarak yapilmistir. Bu form gelistirilirken daha 6nce alanda veya baska alanlarda yapilmis olan
benzer caligmalar incelenmis ve bu aragtirmanin konusuna, dnemine ve amacina uygun olarak
diizenlenerek yar1 yapilandirilmis sorular belirlenmistir. Goriisme formunda 6 goriisme sorusu
kullanilmistir. Formun i¢ gecerliliginin saglanabilmesi i¢in, goriisme formu, Arastirma sorulari ve
goriisgme sorularmin igerigi ile ilgili olarak alan uzmani olan ii¢ 6gretim liyesinden ve sorularin
anlagilabirligi i¢in de bir dil uzmanindan goriis ve 6neri almmustir.

Verilerin toplanmasi ve Analizi

Aragtirmanin veri kaynagi katilimcilar ile yapilan goriismelerden elde edilen yazili kayitlardan
olugmaktadir. Goriisme saatleri s6z konusu katilimeilarla goriisiilip onlara uygun giin ve saatler
belirlenmistir. Katilimcilara Uygulamaya baslanmadan 6nce katilimcilarin samimi olarak igtenlikle
yanitlar vermesi i¢in 6zel kisisel ve mesleki bilgilerinin gizli tutulacagi ve aragtirmanin amaci, 6nemi,
goriisme  siiresince belirtecekleri goriis veya Onerilerden yapilacak olan alintilarin kodlanarak
verilecegi konusunda kendilerine bilgi verilmistir. Bu a¢iklamalarin ardindan goriismelerden ses kaydi
alimmis Her iki taraf iginde uygun oldugu belirtilen zamanda bire bir ylz yize goriismeler
gerceklestirilmistir. Katilimeilar ile yapilan goriismelerin siireleri 25 dakika ile 35 dakika arasinda
stirmiigtiir. Ayrica, katilimcilar sorularin yanitlart dogrultusunda yonlendirmekten kaginilmis ve elde
edilen ses kayitlar1 ¢oziimlenerek, degistirilmeden metin halinde bilgisayarda yazilmis ve bulgular
boliimiinde bu amagcla kodlama yapilmstir.

Elde edilen veriler MAXQDA 2020 Programi kullanilarak analiz edilmistir. Arastirmanin bu kisminda
giivenirlik formiilii hesaplamasi i¢in Miles ve Huberman’in (1994) formiilii kullanilmigtir. Bunu
yapabilmek i¢in farkli bir arastirmaciya verilerin bir kismi verilmis ve temalarin olusturulmasi
hedeflenmistir. Esas temalar ile olusturulan temalar karsilagtirilmistir. Daha sonra kodlama anahtarlari
ve goriisme dokiimleri aragtirmacilar tarafindan ayr1 ayr1 okunarak “gériis birligi” ve “goriis ayriligr”
olan konular tartigilarak gerekli diizenlemeler hesaplanmistir. Bu iki uzmanin karsilastirma sonucu iki
tema gurubu arasindaki benzerli % 97 oraminda gériis birligi igerisinde olduklar1 gériilmiistiir. Elde
edilen veriler sayisallagtirilmig belirtilme sikligi ve yiizdelikler seklinde bulgular bdliimiinde
sunulmustur.
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BULGULAR

Bu c¢alismanin temel amaci, KKTC’deki fen &gretmenlerinin Ingilizce kullanimina iliskin
goriiglerini, deneyimlerini ve bu konudaki zorluklar ile basarilarim1 belirlemektir. Bu baglamda
verilerden elde edilen sonuglar bu béliimde sunulmustur.

Kod-Alt kod-Boliimler Modeli

] ]

Sinavlarda Basar1 Igin (1) Birey sel Kazammlar (1)
Sekil I @ Dii Ortak Dili (10
Sey ehatlerde (1) Ingilizce bilmenin dnemi (15) G i (10)

llet1$1m (3) Ara$tu'ma Yapabilmek (4)

Sekil 1. ingilizce bilmenin énemi kod- alt kod modeli MAXQDA verisi.

ingilizce bilmenin 6nemi
50,0%

. Dlnyanin Ortak Dili

. Arastirma Yapabilmek
iletisim

5,0% P Bireysel Kazanimlar

. Seyahatlerde

50% ‘
. Sinavlarda Basar Igin

15,0%
Sekil 2. Katilimcilarin goriislerine gore ingilizce bilmenin 6nemi.

Tablo 3. Katilimeilarin goriislerine gore ingilizce bilmenin dnemi.

Alt Kod Belirtilme Sikhig1 (n) Yuzde (%)
Diinyanin Ortak Dili 10 50,00
Arastirma Yapabilmek 4 20,00
[letisim 3 15,00
Bireysel Kazanimlar 1 5,00
Seyahatlerde 1 5,00
Smavlarda Basar1 I¢in 1 5,00
Toplam 20 100,00

Sekil 1- 2 ve Tablo 3’te goriildiigii iizere dgretmen goriislerine gore Ingilizce bilmenin énemi koduna
yonelik 6 alt kod belirlenmistir. Bunlar; diinyanin ortak dili, arastirma yapabilmek, iletisim, bireysel
kazanimlar, seyahatlerde ve sinavlarda basari icindir. Belirtilme siklig1 dikkate alindiginda 6gretmen
goriislerine gére Ingilizce bilmenin dnemi, diinyanin ortak dili olmasidir (n=10). Bir diger 6nemi ise
arastirma yapabilmek (n=4) oldugu sdylenebilir.
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Katilimcilara ait 6rnek goriisler asagida sunulmustur:

“Tiim diinyada ortak kullamlan bir dil olmasi ve iletisimde her yonden kolaylik saglamasi icin
Ingilizce bilmek énemlidir.” (K2, Konum 1)

“Bir dil bir insan. Ingilizce en genel kullanilan bir dil Diinyada kendini ifade etmek icin gerekli...”
(K7, Konum 1)

“Her sinavda karsimizda. Yabanci iilkede seyahat i¢in lazim. Artik kendi memleketimizde de lazim.”
(K3, Konum 1)

Kod-Alt kod-Boliimler Modeli

@]
Gorev Yapilan Okula Bagh (1)
] ]

Cesitli Kaynaklardan Faydalanma (1) Ogrenci Gelisimi (1)

] ] ]

Gerekli Degil (2) Ogretrrxenlik meslegi igin Ingilizce gerekliligi (15) Gerekli (8)

] Cll

Kigisel Geligim (2) Cokkiiltiirli Okul Ortanu (5)
]
Uluslararas1 Dil Olmasi (4)
Sekil 3. Ogretmenlik Meslegi I¢in ingilizce Bilme Gerekliligi Kod- Alt Kod Modeli MAXQDA Verisi.

Hiyerarsik Kod-Alt kod Modeli

]

Ogretmenlik meslegi igin Ingilizce gerekliligi (15)

/ Gerekli (8) rekli Degil (2) Gorev Yapilan Okula Bagh (1)

Cokkiiltiirlii Okul Ortam (5) Uluslararasi Dil Olmasi (4) Kisisel Geligim (2)  Ogrenci Geligimi (1) (Clb;slth Kaynaklardan Faydalanma
Sekil 4. Ogretmenlik Meslegi I¢in ingilizce Bilme Gerekliligi Hiyerarsik Kod- Alt Kod Modeli
MAXQDA Verisi
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B Gerekii
B Gereki Degil

4,2%
’ Gorev Yapilan Okula Bagh

8,3%

Sekil 5. Katilimcilarin goriislerine gore 6gretmenlik meslegi i¢in ingilizce bilme gerekliligi.

Tablo 4. Katilimcilarin goriislerine gore 6gretmenlik meslegi igin ingilizce bilme gerekliligi.

Alt Kod Belirtilme Sikhigi (n)  Yuzde (%)

Cok kalturli Okul Ortamu 5 33,33
Uluslararas1 Dil Olmasi 4 26,67
Gerekli Kisgisel Gelisim 2 13,33
Ogrenci Gelisimi 1 6,67
Cesitli Kaynaklardan Faydalanma 1 6,67
Gerekli Degil - 2 8,33
Gorev Yapilan Okula - 1 4,17
Bagh
Toplam 24 100,00

Sekil 3-4 ve Tablo 4’te goriildiigli tizere 6gretmenlerin goriislerine gore 6gretmenlik meslegi igin
Ingilizce bilmenin énemi kodundan 3 alt kod elde edilmistir. Bunlar; gerekli, gerekli degil ve gdrev
yapilan okula bagli olmasidir. Belirtilme sikliklar1 dikkate alindiginda 6gretmen goriislerine gore
ogretmenlik meslegi i¢in Ingilizce bilmenin gereklilik oldugu sdylenebilir. Ogretmenler dgretmenlik
meslegi igin Ingilizce bilme gerekliligi nedenlerini ¢ok kiiltiirlii okul ortami, uluslararasi dil olmasi,
kisisel gelisim, 6grenci gelisimi ve cesitli kaynaklardan faydalanma olarak belirtmislerdir.
Katilimcilara ait 6rnek goriisler asagida sunulmustur:

“Evet gerekli. Cok yabanci dégrenci veli var.” (K11, Konum 2)

“Evet gereklidir. Ders konulart hazirlamrken Tiirkce kaynaklar yeterli olmadiginda,
Ingilizce kaynaklardan 6gretmenler kolaylikla faydalanabilirler.” (K2, Konum 2)
“Ogretim dili Ingilizce degilse bence gerekli degil.” (K13, Konum 2)

International Journal of New Trends in Arts, Sports &Science Education 88


http://www.ijtase.net/

ISSN: 2146 - 9466
I J TAS E www.ijtase.net

International Journal of New Trends in Arts, Sports &Science Education — 2024, volume 13, issue 1

Kod-Alt kod-Bolimler Modeli

@] ©_]
Giincel Konulan Takip Edebilmek (9)

Mesleki Gelisim (4)
\ (o e

Alani ile Ilgili Ingilizce Bilme Onemi (15)

@
Ogrenci Gelisimi/Rehberligi (7)
Sekil 5. Ogretmen goriislerine gore alani ile ilgili ingilizce bilme dnemi kod- alt kod modeli
MAXQDA verisi

45,0%

. Giincel Konulan Takip Edebilmek
B Ggrenci Gelisimi/Rehberligi

Mesleki Gelisim

Sekil 6. Ogretmen goriislerine gore alani ile ilgili ingilizce bilme énemi.

Tablo 5. Ogretmen Gériislerine Gére Alan ile Tlgili Ingilizce Bilme Onemi

Alt Kod Belirtilme Sikhigi (n) Yuzde (%)
Giincel Konular1 Takip Edebilmek 9 45,00
Ogrenci Geligimi/Rehberligi 7 35,00
Mesleki Gelisim 4 20,00
Toplam 20 100,00

Sekil 5-6 ve Tablo 5°te goriildiigii iizere dgretmen goriislerine gore alani ile Ingilizce bilme 6nemine
yonelik verilerden 3 alt kod elde edilmistir. Bunlar; giincel konulari takip edebilmek, 6grenci
gelisimi/rehberligi ve mesleki gelisimdir. Belirtilme sikliklar1 dikkate alindiginda ogretmen
goriislerine gore giincel konular takip edebilmek (n=9) ve 6grenci gelisimi/rehberligi (n=7) igin
alanlarinda Ingilizce bilmek 6nemli goriilmektedir.

Katilimcilara ait 6rnek goriisler asagida sunulmustur:

“Bazi konular icin sart. Ogrencilere daha faydali olabilmek icin égretmen olarak kendi
meslegimizde de faydalr olabilmek i¢in onemli.” (K7, Konum 3)

“Onemlidir, alamimla ilgili hem kendimi hem é&grencilerimi yetistirmek igin uluslararast
yayinlari ve gelismeleri takip etmek durumundayim.” (K14, Konum 3)

“Olmast faydal. Yenilikleri daha iyi anlayabilmek takip edebilmek icin onemlidir.” (K1,
Konum 3)
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Kod-Alt kod-Bolimler Modeli

@]

Gerekmemesi (2)

@]
Fay dalanamarW /_ @

@ Dergi/M akaleler (8)
Fen dgretiminde hangj tiir ingilizce kay naklardan fay dalanma
9
Kitaplar (3)

Sekil 7. Ogretmen goriislerine gore fen dgretiminde faydalanilan ingilizce kaynaklar kod- alt kod
Modeli MAXQDA verisi.

50,0%

. Dergi/Makaleler
. Faydalanamama

Kitaplar

. Gerekmemesi

18,8%
Sekil 8. Ogretmen goriislerine gore fen dgretiminde faydalanilan ingilizce kaynaklar.

Tablo 6: Ogretmen Gériislerine Gore Fen Ogretiminde Faydalanilan ingilizce Kaynaklar.

Alt Kodlar Belgeler Yiizde
Dergi/Makaleler 8 53,33
Faydalanamama 3 20,00
Kitaplar 3 20,00
Gerekmemesi 2 13,33
Toplam 15 100,00

Sekil 7-8 ve Tablo 6’da goriildiigli lizere Ggretmen goriislerine gére Fen Ogretiminde kullanilan
Ingilizce kaynaklara yonelik 4 alt kod elde edilmistir. Bunlar; dergi/makaleler, faydalanamama,
kitaplar ve gerekmemesidir. Ogretmen gériislerine gore Ogretmenlerin  Fen gretiminde
dergi/makalelerden (n=8) faydalandigi sdylenebilir. Arastirmaya katilan 3 &gretmen Ingilizce
kaynaklardan Ingilizce bilgileri yetersiz oldugu icin faydalanamadiklarmi belirtmislerdir. 3 dgretmen
kitaplardan 2 dgretmen ise ingilizce kaynaklardan faydalanma ihtiyaci duymadiklarim belirtmislerdir.
Katilimcilara ait 6rnek goriisler asagida sunulmustur:

“Tiirkge egitim yaptigim i¢in geremiyor.” (K1, Konum 4)

“Internetten makalelere bakiyorum. Konulari nasil anlatiyorlar hangi yontemlerle

sonuglarina bakiyorum.” (K4, Konum 4)

“Ingilizce bilmedigim icin Ingilizce kaynaklardan pek fazla yararlanmiyorum.” (K13,

Konum 4)
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Kod-Alt kod-Bolimler M odeli

@]

Kaynaklara Erigimde Sorun (3)

]

Ingilizce kay naklardan y ararlanma siirecinde y asanilan

problemler (12)
e N
Yok (5) Ingilizce Bilgisinin Zay 1f Olmas1 (7)

Sekil 9. Ogretmen goriislerine gore ingilizce kaynaklardan yararlanma siirecinde yasanan problemler
kod- alt kod modeli MAXQDA verisi.

46,7%

. ingilizce Bilgisinin Zayif Olmas

B vox

Kaynaklara Erisimde Sorun

20,0%
33,3%

Sekil 10. Ogretmen goriislerine gére ingilizce kaynaklardan yararlanma siirecinde yasanan problemler.

Tablo 7. Ogretmen goriislerine gore ingilizce kaynaklardan yararlanma siirecinde yasanan problemler.

Alt Kod Belirtilme Sikhigi (n) Yuzde (%)
Ingilizce Bilgisinin Zayif Olmas1 7 46,67
Yok 5 33,33
Kaynaklara Erisimde Sorun 3 20,00
Toplam 15 100,00

Sekil 9-10 ve Tablo 7’de goriildiigii iizere Ogretmen goriislerine gore Ingilizce kaynaklardan
yararlanma siirecinde yasanan problemlere yonelik 3 alt tema belirlenmistir. Bunlar; Ingilizce
bilgisinin zayif olmasi, yok ve kaynaklara erisimde sorundur. Ogretmen goriislerinden elde edilen
verilere gdre yasanilan en belirgin problemin ingilizce bilgilerinin zayif olmasi (n=7) oldugu
sOylenebilir. Arastirmaya katilan 5 Ogretmen herhangi bir problem yasamadigini belirtmistir. 3
Ogretmen ise kaynaklara erisimde sorun yasadiklarini, her kitaba ve kaynaga ulagsamadiklarini ifade
etmislerdir.

Katilimcilara ait 6rnek goriisler agagida sunulmustur:
“Kitap bulamiyoruz. Her istedigimiz kaynak burada yok.” (K3, Konum 5)
“Igcse, a level kitaplari.” (K8, Konum 4)
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“Cok iyi derecede Ingilizce bilmedigim icin, derslerimdeki konularla ilgili Ingilizce
kaynaklara ulastigimda faydalanamiyorum.” (K2, Konum 5)

Kod-Alt kod-Béliimler M odeli

@]

Ingilizce ve Tiirkge (1)

|
@]

Fen egitiminde Dil Segenegine Yonelik Ogretmen Goriisleri
(14)

e ~

cl Cl

Ingilizce (3) Tirkee (11)

Sekil 11. Fen egitiminde dil se¢enegine yonelik 6gretmen goriisleri kod- alt kod modeli MAXQDA
verisi

. Tirkee
B ingilizce

6,7% ingilizce ve Tiirkce

20,0%
Sekil 12. Fen egitiminde dil segenegine yonelik 6gretmen goriisleri.

Tablo 8. Fen egitiminde dil segenegine yonelik 6gretmen goriisleri.

Bélumler n Yizde
Tirkge 11 73,33
Ingilizce 3 20,00
Ingilizce ve Tiirkge 1 6,67
Toplam 15 100,00

Sekil 11-12 ve Tablo 8’de goriildiigli lizere Fen Egitiminde o6gretmenler siklikla Tiirkge (n=11)
kullandiklarint ve bunun 6grenci gelisimi gibi nedenlerle daha faydali bulduklarimi ifade etmislerdir.
Arastirmaya katillan 3 Ogretmen Fen egitiminde Ingilizce (n=3) kullandiklarmi belirmislerdir. 1
dgretmen ise hem Ingilizce hem de Tiirkge kullanmanin faydal olacag: gériisiindedir.

Katilimcilara ait 6rnek goriigler asagida sunulmustur:

“Tiirkce fen egitimi elbette ki daha etkili... Hangi konu olursa olsun her insan kendi ana
dilinde egitimini alirsa ancak o alanda temel bilgi alir... Evet, her farkli dil bizim icin
onemli ama herhangi bir alanda egitim alirken ana dilde egitim almali” (K7, Konum 6).
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“Ingilizce fen egitimini daha etkili buluyorum ciinkii kelimelerin koken dilleri Ingiliz
dilinin kékenine daha yakindir.” (K14, Konum 6)
“Her ikisi de etkilidir. ” (K2, Konum 6)

TARTISMA, SONUC ve ONERILER

Bu calismanin temel amaci, KKTC’deki fen dgretmenlerinin Ingilizce kullanimina iliskin gériislerini,
deneyimlerini ve bu konudaki zorluklar ile basarilarini belirlemektir.

Ogretmen goriislerine gore Ingilizce bilmenin &nemi diinyanin ortak dili, arastirma yapabilmek,
iletisim, bireysel kazanimlar, seyahatlerde ve sinavlarda basaridir. Belirtilme sikligi dikkate
alindiginda 6gretmen goriislerine gore Ingilizce bilmenin énemi, diinyanin ortak dili olmasidir (n=10).
Bir diger énemi ise arastirma yapabilmek (n=4) oldugu sdylenebilir. Ogretmen goriislerine gore
ogretmenlik meslegi icin Ingilizce bilmenin gereklilik oldugu sdylenebilir. Ogretmenler 6gretmenlik
meslegi igin Ingilizce bilme gerekliligi nedenlerini gok kiiltiirlii okul ortamu, uluslararasi dil olmast,
kisisel gelisim, 6grenci gelisimi ve cesitli kaynaklardan faydalanma olarak belirtmislerdir. Ogretmen
goriislerine gore alani ile Ingilizce bilme 6nemine yénelik giincel konular1 takip edebilmek, grenci
gelisimi/rehberligi ve mesleki gelisim sonuglari elde edilmistir. Ogretmen goriislerine gore
ogretmenlerin Fen 6gretiminde dergi/makalelerden faydalandigi sdylenebilir. Ogretmen gériislerinden
elde edilen verilerden Ingilizce kaynaklardan yararlanma siirecinde yasanan problem gore yasanilan en
belirgin problemin Ingilizce bilgilerinin zayif olmasi oldugu sdylenebilir. Bir diger bulgu da
Ogretmenlerin kaynaklara erisimde sorun yasadiklari, her kitaba ve kaynaga ulasamadiklaridir. Fen
Egitiminde dgretmenler siklikla Tiirkge kullandiklarini ve bunun 6grenci gelisimi gibi nedenlerle daha
faydali bulduklarini ifade etmislerdir.

Dil, diinyay1 kavramak ve onunla ilgili bilgimizi ifade etmek i¢in bir aractir. Dil, lise miifredatinin tiim
konularinin {izerinden kavramsallagtirildigi i¢in ortaokul miifredatindaki etkili dgretim deneyimleri
icin 6nemlidir (Svensson vd., 2009; Turner, 2020). Ortaokul 6gretmenleri ve 6grencileri, 6grenme
siireclerini, becerileri ve bilgiyi etkili bir sekilde isledikleri, sunduklari, gosterdikleri ve
degerlendirdikleri dil araciligiyla etkilesimde bulunurlar (Vicente & Martinez-Manrique, 2013). Bu
karsilikli siireg, anlam olusturmanin bir yolu olup, 6grencilere Ogrenilen kavramlari, fikirleri ve
bilgileri igsellestirmede yardimci olur (Nomlomo & Desai, 2014). Kuzey Kibris’in c¢okdillili
siniflarinda 6grenenler, repertuarlarinin bir parcast olarak bir dizi dil kullanma imkanina sahiptir.
Vicente ve Martinez-Manrique (2013), bu tiir kaynaklarin 6grencilere "diinyay:1 farkli kategorilerde
sekillendirmek igin farkli diller" sagladigini agiklar. Yani, ortaokul 6grencileri dil deneyimini okul
miifredatinin bir pargasi olarak ve topluluklarinda sosyallesmenin bir pargasi olarak yasarlar. Bununla
birlikte, Ingilizce ve Tiirkge, Kuzey Kibris egitim sistemindeki dgretim dilleridir. Bu nedenle, ortaokul
ogrencileri anadillerinden farkli bir 6gretim dilini kullandiklar1 durumlarda, 6grencileri oldugu gibi
ogretmenleri de destekleme ihtiyaci ortaya cikar (Kénig vd., 2016). Ogrencilerin dil gelisimini etkili
bir sekilde saglamanin anahtari 6gretmendir (Aalto & Tarnanen, 2017). Sosyokiiltirel ve diyalojik
yonelimlerden yararlanarak, Swart vd. (2018) etkili 6grenimi saglamak i¢in 6gretmen profesyonel
yeterliligi icinde dil becerilerini ve konu bilgisini entegre etme bilgisine ihtiya¢ oldugunu aciklar.
Ayrica, Konig vd. (2016), 6grencilerin Ingilizce ihtiyaglarinda yetkinlik gelistirebilmeleri icin disiplin
ogretmenlerinin genel Ingilizce becerilerinin dtesine gecen etkinliklere dahil etmeleri gerektigini
gozlemledi. Dil, icerik konu Ogretimi ve Ogreniminin kritik bir bileseni olmasina ragmen,
"uygulamada ve egitim arastirmalarinda oldukca fazla kabul edilen" bir durumdur (Svensson vd.,
2009). Bu uygulamalarin temel zorluklarina yonelik arastirmalarda igerik konu Ogretmenlerinin
hazirligi, dil becerilerine smurlt bilgi sahipligi ve igerik ve dil 6grenimini entegre etmek i¢in 6gretim
ve Ogrenme kaynaklarinin yetersizligi oldugu tespit edilmistir (Aalto, Tarnanen, 2017; Chionis vd.,
2017; Kao, 2020; Karabassova, 2019, 2020). Nixon, Saunders ve Fishback (2012), 6gretmenlerin fen
bilimlerini etkili bir sekilde 6gretebilmeleri i¢in okuryazarlik stratejilerine hakim olmalarinin, artan
ogrenci g¢esitliligini dikkate almanin 6nemli oldugunu vurgulamistir. Swart ve ark. (2018,),
"ogretmenlerin mesleki gelisimine hem pedagojik icerik hem de dil bilgisi bilgisini entegre etme"
onerisinde bulunmaktadir. Boylece 6gretmenler 6grencilerle konu igerigi hakkinda etkili etkilesimli
hale geleceklerdir. Urmeneta (2019) ve Dalton-Puffer ve Smit (2013), anlamli 6grenimi kolaylagtirmak
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icin tiim O6gretmenlerin disiplinlerinde kullanilan dilin kavramsal ve teknik bilgisine sahip olmalarinin
gerektigini savunmaktadir.

Fen 6gretiminde Ingilizce kullanmimina yonelik 6gretmen goriislerinden elde edilen sonuglara yonelik
ogretmenlere Ingilizce dil becerilerini gelistirebilecekleri egitimler verilmesi planlanabilir. Bunun yani
sira Fen 6gretiminde icerikle dili nasil entegre edecekleri iizerine uygulamali egitimler verilebilir.

Etik ve Cikar Catismasi

Arastirmanin yazarlari, verilerin toplanmasi, analizi ve aragtirmanin tim siireclerinde etik kurallara
uygun davrandiklarini, yazarlar arasinda herhangi bir ¢ikar ¢atismasi olmadigini bildirmislerdir.
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EXTENDED ABSTRACT

In the contemporary milieu characterized by the rapid evolution of science and technology, the quality
of science education emerges as a pivotal determinant shaping the scientific comprehension and
competencies of successive generations. Consequently, the efficacy of science instruction is
perennially scrutinized and researched, prompting a discourse on diverse methodologies and
approaches. Proficiency in the English language is posited to confer heightened advantages and
privileges upon individuals, relative to their less linguistically adept counterparts. This assertion
emanates from the recognition that mastery of English is intrinsically germane to propelling a nation
to pinnacles of excellence, thereby securing a premier competitive edge and sustained productivity
within the global arena (Berrios, 2019). Within the pedagogical literature, the nexus between science
education and the cultivation of students' literacy skills has assumed escalating significance. Honig
(2010) accentuates the interdependence of learning and language, underscoring the direct correlation
between success in science courses and the development of linguistic proficiencies. For effective
assimilation of scientific concepts, the authenticity of scientific terminology and language deployment
is deemed imperative when instructing students in the sciences. Teachers, positioned at the nucleus of
the educational enterprise, wield substantial influence over educational strategies. Consequently, an
exploration of teachers' perspectives concerning the utilization of English in science pedagogy stands
poised to contribute to the formulation of efficacious and pragmatic instructional strategies in this
domain. The comprehension of the challenges and requisites perceived by teachers assumes paramount
importance in the amelioration of science education practices and the augmentation of student
achievement. The principal objective of this investigation is to delineate the viewpoints, experiences,
challenges, and triumphs of science educators in the Turkish Republic of Northern Cyprus (TRNC)
regarding the deployment of English as an instructional medium. Given the exploratory nature of this
study, it avails itself to qualitative inquiry methodologies. The constitution of the research cohort
employed a purposive sampling technique, wherein Science educators affiliated with middle schools
under the aegis of the Ministry of National Education in Northern Cyprus constituted the study group.
Semi-structured interviews, as a qualitative data collection method, were conducted using an interview
protocol synthesized through a review of analogous studies in the field, attuned to the specific context,
import, and purpose of the current research. Six carefully formulated interview questions were
incorporated into the interview protocol. Ensuring internal validity, the interview protocol underwent
scrutiny by three academicians specializing in the field, while a linguistic expert provided insights into
question clarity. Data analysis ensued through the application of the MAXQDA 2020 Program. In this
analytical phase, Miles and Huberman's (1994) formula was employed for reliability computations,
with discussions on "Agreement” and "Disagreement” facilitating necessary refinements. A
comparative evaluation of the two experts indicated a commendable 97% concordance across the two
thematic clusters. Teacher perspectives underscored the importance of English proficiency as
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enshrined in its role as the global lingua franca, facilitating research endeavors, communication
efficacy, individual accomplishments, and success in both travel and examinations. Predominantly,
teacher opinions accentuated the significance of English proficiency as the global common language
(n=10), while an additional facet of importance lay in its facilitation of research pursuits (n=4).
Teachers concurred on the indispensability of English proficiency for the teaching vocation, attributing
this necessity to a multicultural school milieu, its international linguistic status, personal development
imperatives, student development considerations, and the utility derived from diverse informational
reservoirs. The articulated importance of English proficiency extended to the currency and depth of
understanding contemporary issues within the domain, student development/guidance, and
professional development outcomes, according to teacher perspectives. Furthermore, teachers
indicated a proclivity for leveraging journals/articles in science instruction, with identified challenges
encompassing language proficiency limitations and restricted access to diverse informational sources.
In synthesis, the elucidation of teacher perspectives on the utilization of English in science instruction
provides grounds for envisaging targeted interventions. These interventions may encompass English
language skill enhancement programs for educators, concomitant with experiential training initiatives
addressing the integration of content and language within the science pedagogical milieu.
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Oz

Siirdiiriilebilir ¢gevreye yonelik tutum, ¢evrenin canli ve cansiz dgeleri arasindaki dengenin dnemine iligkin bir tepkide bulunma
egilimidir (Yildiz, 2011). Cevre okuryazarlig1 ise ¢evre hakkinda bilgi sahibi olmak, ¢evre i¢in gerekli beceri, tutum ve
motivasyon gelistirmek olarak tanimlanmigtir (Roth, 1992). Bu c¢alismada, ortaokul dgrencilerinin siirdiiriilebilir g¢evreye
yonelik tutumlari ile anne-babalarmin cevre okuryazarlik diizeyleri arasindaki iliskinin arastirilmasi amaglanmistir. Tligkisel
tarama yonteminin kullanildigi bu caligmaya 2022-2023 egitim-6gretim yilinda izmir ilinde yer alan 3 ortaokulda 6grenim
goren 5., 6., 7. ve 8.smif dgrencileri ile bu Ggrencilerin anne-babalar: katilmistir. Aragtirmada veri toplama araclari olarak
Yildiz (2011) tarafindan gelistirilen Siirdiiriilebilir Cevre Tutum Olgegi ile Atabek Yigit, Kokliikaya, Yavuz ve Demirhan
(2014) tarafindan gelistirilen Yetiskinler icin Cevre Okuryazarlik Olgegi kullanilmustir. Toplanan verilerin SPSS’te Pearson
Korelasyon ve ANOVA analizleri yapilarak dgrencilerin tutumlari ile ailelerinin g¢evre okuryazarlik diizeyleri arasindaki iliski
ve O0grencilerin tutumlarinin not ortalamasi, cinsiyet ve sinif seviyesine gore farklilagip farklilasmadigi incelenmistir. Elde
edilen bulgulara gore 6grencilerin siirdiiriilebilir ¢evreye yonelik tutumlarmin yiiksek ve olumlu diizeyde oldugu, anne ve
babalarinin gevre okuryazarlik diizeylerinin ise yiiksek oldugu sdylenebilir. Ortaokul 6grencilerinin strdirllebilir gevreye
yonelik tutumlari ile 6grencilerin anne ve babalarinin ¢evre okuryazarlik diizeyleri arasinda ise pozitif yonde orta diizeyde bir
iliski oldugu s6ylenebilir. Ayrica kiz 6grencilerin siirdiiriilebilir cevreye yonelik tutumlarmin erkek 6grencilere gore istatistiksel
olarak anlamli derecede yiiksek oldugu sonucuna ulagilmistir. Arastirmanin bulgulari ilgili alanyazin 1g181nda tartigilmustir.

Anahtar Terimler: Siirdiiriilebilir ¢evre, ¢cevre okuryazarligi, siirdiiriilebilir ¢evreye yonelik tutum.
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Abstract

The attitude towards sustainable environment is a tendency to react to the importance of balance between living and non-living
elements of the environment (Yildiz, 2011). Environmental literacy is defined as having knowledge about the environment and
developing the necessary skills, attitudes and motivation for the environment (Roth, 1992). This study aimed to investigate the
relationship between secondary school students' attitudes towards sustainable environment and their parents' environmental
literacy levels. Participants were 5th, 6th, 7th and 8th grade students attending to three secondary schools in Izmir in the
2022-2023 academic year and the parents of these students. The study used the relational screening method. The data collection
tools were the Sustainable Environmental Attitude Scale developed by Y1ldiz (2011), and the Environmental Literacy Scale for
Adults developed by Atabek Yigit, Koklilkaya, Yavuz, and Demirhan (2014). Pearson Correlation and ANOVA were
conducted in SPSS, and the relationship between students' attitudes and their families' environmental literacy levels and whether
the students' attitudes differ according to grade point average, gender and grade levels were examined. According to the
findings, it can be said that the students' attitudes towards the sustainable environment were high and positive, and their parents'
environmental literacy levels were high. It can be said that there was a moderate positive relationship between secondary school
students' attitudes towards the sustainable environment and the environmental literacy levels of the students' mothers and
fathers. In addition, it was concluded that female students' attitudes towards sustainable environment were statistically
significantly higher than male students. The findings of the study were discussed in the light of the relevant literature.

Keywords: Sustainable environment, environmental literacy, attitude towards sustainable environment.

GIRIS

Cevre, canlilarin hayati baglar}a bagli olduklari, etkilendikleri ve etkiledikleri dogal ortamlar olarak
tanimlanabilir (Atasoy, 2006). Insanlarin bilingsiz bir sekilde yaptiklar1 davraniglar sonucunda gevrede
baz1 degisiklikler meydana gelmektedir. Bilgi eksikligi, yanlis davraniglarin neden oldugu insan
kaynakli degisiklikler, dogada soruna ve yikima neden olabilir (Kahriman Pamuk, 2019). Asir1 niifus
artigl, yanlis sehirlesme, sanayi kuruluslarinda atiklar igin aritma ve geri doniisiim tesislerinin

bulunmamasi, azalan canl tiirleri, alt yap1 eksikligi, hava, su ve toprak kirliligi gibi baslica nedenler
cevre sorunlarini olusturmustur (Yiicel & Morgil, 1998).

Insanlik siirekli olarak hem ¢evresinden etkilenmis hem de ¢evresine karsi cesitli faaliyetlerde
bulunmustur. Bireylerin ¢evreye karsi duyarsiz ve sorumsuz olmasi, yeterli bilgiye sahip olmamalari
cevre sorunlarinin temelinde yatan nedenlerdendir. Cevreye karsi duyarl ve bilgili bireyler yetistirmenin
en etkili yollarindan biri gevre egitimidir. Cevre egitiminde ise surdurtlebilirlik olduk¢a 6nemlidir
(Altindz, 2010).

Siirdiiriilebilirlik, kalkinma ve ¢evre olmak tizere iki sekilde ele alinmaktadir. Siirdiiriilebilir kalkinma
ginimdiizin ihtiyaglarini, gelecek kusaklarin ihtiyaglarini tehlikeye atmadan karsilamak olarak
tanimlanmustir (Afacan & Demirci Gler, 2011). Siirdiiriilebilir gevreye yonelik tutum ise gevrenin canli
ve cansiz 6geleri ve bu 6geler arasindaki dengenin 6nemine iliskin olumlu veya olumsuz bir tepkide
bulunma egilimidir (Yildiz, 2011).

Bilim (2013) bireylerin, siirdiiriilebilir bir gelecegin gerektirdiklerini 6grenme firsatina sahip oldugu bir
diinya olusturmayi, siirdiiriilebilir kalkinma agisindan egitimin temel vizyonu olarak tanimlamuistir.
Cevre egitimi ile ¢evre sorunlarina duyarli ve bu sorunlarin ¢éziimleri igin ¢alisan, stirdiirtilebilir yasami
benimsemis bireyler yetistirilebilir (Atasoy & Ertlirk, 2008; Tung, 2015). MEB (2018) Fen Bilimleri
Dersi Ogretim Programi’nda 8. siif kazamimlar1 arasinda siirdiiriilebilir kalkinmaya ydnelik
kazanimlarin oldugu goriilmektedir. Kazanimlarda siirdiiriilebilir yasam, kaynaklarin tasarruflu
kullanimi, geri doniisiim ve siirdiiriilebilir kalkinmanin 6nemi vurgulanmaktadir. Yapict (2013),
stirdiiriilebilir ¢evre konusunda insanlarin yeterince bilgili ve bilingli olmadigim1 ya da bildiklerini
cevreyi koruma yoniinde uygulamadigini sOylemis ve c¢evre sorunlarinin Oniine gegilmesinde
stirdiiriilebilir ¢evre {izerinde durarak siirdiiriilebilirligi bir yasam felsefesi haline getirmenin
gerekliliginden bahsetmigtir. Kisacasi g¢evre sorunlarinin, ¢evre Kkirliliginin Oniline gegilmesinde
surdurtlebilirlik oldukca 6nemlidir. Bu konuda bireyler daha fazla bilinglendirilebilir.

Yas ayrimi yapilmaksizin tiim bireylere miimkiin oldugunca erken kazandirilmasi gereken cevre
egitimleri, bireyin etkilesimde bulundugu tiim ortamlarda verilebilir. Cevre sorunlarinin olugmasini
engellemek ve onlar1 ¢ozmek igin de kiigiik yaslardan baslayarak 6grencilere ¢evre egitimi verilmesi
faydali olabilir. Cevre okuryazarlig1 ise ¢evre egitiminin en 6énemli hedeflerinden biridir (Kaya, 2019).
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Roth (1992) gevre okuryazarligini, ¢cevre hakkinda bilgi sahibi olmak, ¢evre igin gerekli beceri, tutum
ve motivasyon gelistirmek olarak tanimlamistir. Cevre okuryazarliginin amacini ise ¢evresel sistemlerin
goreceli sagligini algilamak, yorumlamak, korumak ve iyilestirmek icin uygun eylemleri gerceklestirme
kapasitesi olarak belirtmistir. Ayrica gevre okuryazarligini gelistirmenin, ¢evre egitiminin birincil hedefi
oldugunu belirtmistir.

Literatiir genelinde ¢evre okuryazarligi ile ilgili calismalarin biiylik cogunlugunun 6gretmen adaylarina
ybnelik oldugu goriilmiistiir (Altindz, 2010; Bilim, 2013; Derman & Hacieminoglu, 2017; Karatekin &
Aksoy, 2012; Kog, Corapgigil & Dogru, 2018). Yapilan ¢alismalarin birgogunda (Altinéz, 2010; Bilim,
2013; Karatekin & Aksoy, 2012) 6gretmen adaylarin ¢evre okuryazarliklarinin orta diizeyde oldugu
goriiliirken, oldukca yiiksek diizeyde oldugu calismalara da rastlanmaktadir (Kog, Corapcigil, & Dogru,
2018).

Alanyazinda siirdiiriilebilir ¢evre ile ilgili ¢alismalar incelendiginde 6gretmenlerin (Yildiz, 2011),
ogretmen adaylarinin (Basaran Ugur, Bektas, & Giineri, 2019; Cavusoglu, 2019; Cimen & Benzer, 2019;
Girbiiz, Cakmak, & Derman, 2012; Tung, 2015; Uyanik, 2021) ve ortaokul ile lise 6grencilerinin (Belen,
2020; Benli Ozdemir & Arik, 2013; Demirtas & Cinici, 2019; Erdem, 2017; Yildiz, 2011) surdurtlebilir
cevreye yonelik tutumlarinin incelendigi goriilmiistiir. Yapilan ¢aligmalar 6grencilerin siirdiiriilebilir
cevreye yonelik tutumlarimin yiliksek diizeyde oldugunu gostermektedir (Belen, 2020; Erdem, 2017;
Yildiz, 2011).

Bireyler, yasami boyunca 6greneceklerinin 6nemli bir kismini okul éncesi donemde 6grenir (Kocakurt
& Giiven, 2005). Okul 6ncesi donemde ve sonrasinda gocugun egitiminde aile ¢ok biiyiik bir rol
oynamaktadir. Cocugun, yetiskinliginde sahip olacag kisiligi aile icinde olusmaya baslar (Ozel ve
Zelyurt, 2016). Bu nedenle aile ¢ocugun okul hayatinda, gesitli konulara olan yaklasim ve tutumunda
kisacas1 tiim yasaminda énemli bir yere sahiptir. Ozel ve Zelyurt (2016) ailenin tutumunun, ¢ocugun
cevresine kars1 gosterdigi davraniglarin temelini olusturdugunu belirtmistir. Alanyazinda, ailenin ¢ocugu
cesitli degiskenler agisindan etkilendigini belirten ¢alismalar yer almaktadir (Oztung, 1999; Sahin vd.,
2010).

Oztung (1999) ailenin sosyoekonomik statii, egitim durumu ve tutumlarinmn Ogrencilerin yaratici
diisiinme becerilerini etkiledigi sonucuna ulagmistir. Sahin vd. (2010) ise anne ve babanin fen
okuryazarlik diizeylerinin 6grenci basarisi iizerinde anlamli bir etkiye sahip oldugu sonucuna ulagmustir.
Bu caligmalar ailenin, 6grenciyi akademik basari, tutum vb. degiskenler bakimindan etkileyebilecegini
gosteren arastirmalardir.

Alanyazin geneline bakildiginda siirdiiriilebilir ¢evreye yonelik tutum ile ilgili ¢ogu arastirmanin
ogretmen adaylarina yonelik yapildigr gorilmektedir. Cevre okuryazarlik diizeyi ile ilgili yapilan
calismalarda ise Ogrencilerin ailelerini kapsayan bir galigmaya rastlanmamistir. Alanyazinda, ailenin
¢ocugu birgok alanda etkiledigi goriilmektedir. Ogrencilerin siirdiiriilebilir cevreye yonelik tutumlarinda
ailenin de etkisinin olacagi diigiiniilmektedir.

Bu nedenle bu galismada, ortaokul 6grencilerinin siirdiiriilebilir ¢evreye yonelik tutumlari ile anne-
babalarinin ¢evre okuryazarlik diizeyleri arasindaki iligskinin arastirilmasi amag¢lanmistir. Bu amag
dogrultusunda asagidaki sorulara yanit aranmustir:

a) Anne-babalarin ¢evre okuryazarlik diizeyi ile ¢ocuklarimin siirdiiriilebilir gevreye yonelik
tutumu arasinda bir iliski var midir?

b) Ogrencilerin siirdiiriilebilir cevreye yonelik tutumlari ile fen bilimleri dersi basar1 notu arasinda
bir iliski var midir?

¢) Ogrencilerin siirdiiriilebilir gevreye yonelik tutumlari cinsiyete gore farklilasmakta midir?

d) Ogrencilerin siirdiiriilebilir gevreye yonelik tutumlari sinif diizeyine gore farklilasmakta midir?

YONTEM

Ortaokul 6grencilerinin siirdiiriilebilir ¢gevreye yonelik tutumlar ile anne-babalarinin ¢evre okuryazarlik
diizeyleri arasindaki iligskinin arastirilmasi amaciyla gergeklestirilen bu caligmada nicel arastirma
yontemlerinden iligkisel tarama yontemi kullanilmistir. Tarama arastirmalari, bir grubun belirli
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ozellikleri belirlemek igin verilerin toplandigi ¢alismalardir (Blyukoztirk, Kilig Cakmak, Akgiin,
Karadeniz, & Demirel, 2012). Birden fazla 6zellige iliskin verilerin toplanip aralarindaki iligkinin
arastirilldigi ¢alismalar iliskisel tarama caligmalaridir (Can, 2017).

Cahisma Grubu

Arastirmanin ¢alisma grubunu, 2022-2023 egitim 6gretim yilinda {zmir ilinin Buca ilgesinde yer alan 3
ortaokulda 6grenim gormekte olan 5., 6., 7. ve 8. smuf dgrencileri ile bu 6grencilerin anne-babalari
olusturmustur. Calismaya toplamda 466 6grenci ile 432 ebeveyn katilmustir.

Veri Toplama Araclan

Ogrencilerin siirdiiriilebilir ¢evreye yonelik tutumlarini dlgmek amaciyla Yildiz (2011) tarafindan
gelistirilen ve Cronbach o guvenirlik katsayisi 0,89 olarak bildirilen “‘Siirdiiriilebilir Cevre Tutum
Olgegi”” kullanilmustir. Olgek besli Likert tipinde olup, 23 maddeden olusmaktadir.

Ogrencilerin anne-babalarmin ¢evre okuryazarlik diizeylerini belirlemek amaciyla Atabek Yigit,
Koklukaya, Yavuz ve Demirhan (2014) tarafindan gelistirilen ve Cronbach a guvenirlik katsayis1 0,88
olarak bildirilen ‘‘Yetiskinler Icin Cevre Okuryazarligi Olcegi>> kullanilmustir. Olgek besli Likert
tipinde olup, 20 maddeden olusmaktadir.

Verilerin Analizi

Ortaokul 6grencilerinin siirdiiriilebilir ¢evreye yonelik tutumlarini belirlemek tizere okullara gidilerek
ogrencilere siirdiiriilebilir ¢evre tutum o6lcegi uygulanmustir. Ogrencilerin anne-babalarinin gevre
okuryazarlik diizeylerini belirlemek amaciyla 6grenciler araciligiyla ailelerine yetiskinler i¢in ¢evre
okuryazarlik 6l¢egi 6grenciler araciligtyla gonderilmis ve doldurmalart saglanmistir. Yukarida verilen
katilimcilardan elde edilen dlgek sayilari, bazi 6lgeklerin eksik yanitlar nedeniyle veriden ¢ikarilmasi
sebebiyle degismistir. Tiim ifadelerin dolduruldugu gegerli veri sayisi anneler i¢in 233, babalar i¢in 190
(anne ve babadan ayr1 veriler toplanmistir), 6grenciler igin 259°dur. Elde edilen veriler cinsiyet, sinif
diizeyi, fen bilimleri dersi not ortalamasi degiskenlerine gore SPSS ile analiz edilmistir.

BULGULAR

Degiskenler arasindaki iliskileri belirlemek igin korelasyon analizi, 6grencilerin siirdiiriilebilir cevreye
yonelik tutumlarimin demografik degiskenlere gore degisip degismedigini incelemek igin ANOVA
analizleri yapilmistir. Analiz sonug¢larindan elde edilen bulgular agagida sunulmustur.

Ortaokul 6grencilerinin siirdiiriilebilir gevre tutum 6lcegi ile anne ve babalarinin ¢evre okuryazarlik
Olcegine ait verilerin tanimlayici istatistikleri Tablo 1’de verilmistir.

Tablo 1. Olgeklerden alinan puanlara ait tanimlayici istatistikler.

X Ss N
Strdaralebilir Cevre Tutum Oleegi (SCTO) 97,92 10,738 261
Cevre Okuryazarlik Olcegi (COO)-Anne 87,09 7,946 238
Cevre Okuryazarlik Olgegi (COO)-Baba 87,95 8,042 194

Tablo 1°de ortaokul dgrencilerinin SCTO’den aldiklar1 ortalama puan (X=97,92) ile 6grencilerin anne
ve babalarinin COO’den aldiklar1 ortalama puanlar (Xame=87,09, Xpaa=87,95) yer almaktadir. Elde
edilen bulgulara gore o6grencilerin siirdiiriilebilir ¢evreye yonelik tutumlarinin yiliksek ve olumlu
diizeyde oldugu, anne ve babalarinin ¢evre okuryazarlik diizeylerinin ise yiiksek oldugu sdylenebilir.

Ortaokul 6grencilerinin slirdiiriilebilir ¢evreye yonelik tutumlari ile anne-babalarinin ¢evre okuryazarlik
diizeyleri arasindaki iliskiyi gosteren korelasyon analizinin sonucu Tablo 2’de verilmistir.
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Tablo 2. Surddrulebilir cevre tutum 6lgegi ile gevre okuryazarligi-anne ve gevre okuryazarligi-baba
Olcekleri arasindaki korelasyon.

Sardirdlebilir Cevre Tutum Cevre Okuryazarhigi-Anne Cevre Okuryazarhigi-Baba

Olgegi

Sardirlebilir Cevre

Tutum Olgegi 1

Cevre Okuryazarligi-

Anne ,295%* 1

Cevre Okuryazarligi-

Baba ,297** ,644** 1
**p<0,01

Tablo 2 incelendiginde ortaokul 6grencilerinin siirdiiriilebilir ¢evreye yonelik tutumlari ile 6grencilerin
annelerinin g¢evre okuryazarlik diizeyleri arasinda pozitif yonde orta diizeyde bir iligki oldugu
goralmektedir (r=,295, p<,01). Benzer sekilde, 6grencilerin siirdiiriilebilir ¢evreye yonelik tutumlari ile
Ogrencilerin babalarinin ¢evre okuryazarlik diizeyleri arasinda pozitif yonde orta diizeyde bir iligki
oldugu gortilmektedir (r=,297, p<,01).

Ogrencilerin anneleri ile babalarmin gevre okuryazarlik diizeyleri arasinda pozitif yonde yiiksek bir iligki
oldugu goriilmektedir (r=,644, p<,01).

Ortaokul 6grencilerinin not ortalamasi degiskenine iliskin siirdiiriilebilir ¢cevre tutum 6lcegi ANOVA
sonuglar1 Tablo 3’te sunulmustur.

Tablo 3. Siirdrllebilir cevre tutum 6lgegi ile not ortalamasina ilisgkin ANOVA analizi.

Olgek Not Ortalamas1 N X Ss F p
75 ve alt1 61 92,62 14,466
§UrdUrUIebiIir Cevre Tutum 19,883 ,000
Olgegi 75 Ustu 192 99,46 8,800

Siirdiiriilebilir ¢evre tutum Glgegi puanlari incelendiginde not ortalamasi 75 istii olan &grencilerin
siirdiiriilebilir ¢evre tutum Ol¢eginden aldiklar1 ortalama puanin (X= 99.,46), not ortalamas1 75 ve alt1
olan 6grencilerin aldiklar1 ortalama puandan (X= 92,62) istatistiksel olarak anlamli derecede yiiksek
oldugu gortilmektedir (F=19,883; p<0,05).

Ortaokul 6grencilerinin cinsiyet degiskenine iliskin siirdiiriilebilir ¢evre tutum 6lgegi ANOV A sonuglari
Tablo 4’te verilmistir.

Tablo 4. Surddrulebilir cevre tutum 6lgegi ile cinsiyete iliskin ANOVA analizi.

Olgek Cinsiyet N X Ss F p
Surdurulebilir Cevre Tutum Erkek 103 95,89 13,647
Olgegi 6,180 ,014
Kiz 158 99,24 8,093

Tablo 4’te ANOVA analizi sonucuna gore kiz 6grencilerin siirdiiriilebilir ¢evre tutum 6l¢eginden
aldiklar1 ortalama puan (X= 99,24), erkek Ogrencilerin aldiklar1 ortalama puandan (X= 95,89)
istatistiksel olarak anlamli derecede yiiksektir (F=6,180; p<0,05).

Ortaokul 6grencilerinin siif diizeyi degiskenine iliskin siirdiiriilebilir ¢evre tutum &lgegi ANOVA
sonuglari1 Tablo 5’te gosterilmektedir.

International Journal of New Trends in Arts, Sports &Science Education 101


http://www.ijtase.net/

g ISSN: 2146 - 9466
= ~IJTASE o itse et

International Journal of New Trends in Arts, Sports &Science Education — 2024, volume 13, issue 1

Tablo 5. Sirdirlebilir cevre tutum 6lgegi ile sinif diizeyine iliskin ANOVA analizi.

Olgek Sinif Diizeyi N X Ss F p
5.smuf 84 97,15 9,265
Surddrulebilir Cevre Tutum 6.smif 54 99,26 6,956 424 ,736
Olgegi 7.smif 44 97,98 9,085
8.smif 79 97,78 14,585

Tablo 5’te 5.smuf (X=97,15), 6.smif (X=99,26), 7.smif (X=97,98) ve 8.siuf 6grencilerinin (X=97,78)
siirdiiriilebilir ¢evre tutum Slgeginden aldiklar1 ortalama puanlar goriilmektedir. Sinif diizeyine iliskin
ANOVA analizi sonucuna gore Ogrencilerin aldiklari ortalama puanlar arasinda anlamli bir fark
bulunamamaktadir (F=0,424; p>0,05).

TARTISMA, SONUC ve ONERILER

Ortaokul 6grencilerinin siirdiiriilebilir cevreye yonelik tutumlari ile anne-babalarinin ¢evre okuryazarlik
diizeyleri arasindaki iligkinin arastirildigi bu ¢alismada, ortaokul dgrencilerinin siirdiiriilebilir cevreye
yonelik tutumlarmin yiiksek ve olumlu diizeyde oldugu soOylenebilir. Alanyazinda calismamizin
sonuglariyla paralellik gosteren, Ogrencilerin siirdiiriilebilir ¢evreye yonelik tutumlarinin ylksek
bulundugu calismalar bulunmaktadir (Belen, 2020; Erdem, 2017; Yildiz, 2011). Ayrica 6gretmen
adaylar1 ile Ogretmenlerin siirdiiriilebilir ¢evreye yonelik tutumlarinin arastirildigi caligmalar da
bulunmaktadir. Cimen ve Benzer (2019), Tung (2015) ve Uyanik (2021) calismalarinda &gretmen
adaylarinin siirdiiriilebilir ¢cevreye yonelik tutumlarinin yiiksek diizeyde oldugu, Basaran Ugur, Bektas
ve Gilineri (2019) ve Cavusoglu (2019) ise 6gretmen adaylarmin sirdiriilebilir ¢evreye yonelik
tutumlarinin orta diizeyde oldugu sonucuna ulagmistir. Yildiz (2011), fen bilimleri 6gretmenleri, fen
bilimleri 6gretmen adaylar1 ve 6grencilerle yaptig1 calismasinda her grup igin siirdiiriilebilir ¢evreye
yonelik tutumun yiiksek oldugu sonucuna ulagmistir. Bu bulgulardan yola ¢ikarak fen bilimleri dersinde
cevre ile ilgili iinitelerin yer almasi, okullardaki ¢evre faaliyetleri ve 6grencilerin giinliik yasamda
edindikleri tecriibelerin Ogrencilerin siirdiiriilebilir cevreye yonelik tutumlarini olumlu etkiledigi
diisiiniilebilir. Yildiz (2011), cocuklarin sosyal medya aracilig1 ile ¢evre konularina yakin olduklarini
belirterek sosyal medyanin da Ogrencilerin ¢evreye yonelik tutumlarinin olumlu olmasinda etkisi
oldugunu belirtmistir. Ozellikle son yillarda gergeklesen ve cevreyi olumsuz etkileyen birgok olaya
cocuklar sosyal medya araciligr ile yakindan sahit olmustur. Bu durum cocuklarin c¢evreye karsi
duyarliligini artirip tutumlarin etkilemis olabilir.

Ortaokul 6grencilerinin stirdiiriilebilir ¢evreye yonelik tutumlari cinsiyete goére anlamli bir sekilde
farklilasmaktadir. Kiz 6grencilerin tutumlarinin erkek 6grencilere gore daha olumlu oldugu sonucuna
ulasilmistir. Bu sonug, alanyazindaki cinsiyet arasinda anlamli farkliligin oldugu ¢alismalarla (Belen,
2020; Demirtas & Cinici, 2019; Erdem, 2017) paralellik gosterirken, anlamli farkliligin olmadigi
calismalarla (Benli Ozdemir & Arik, 2010) celismektedir. Atasoy ve Ertiirk (2008), kadim roliine
yliklenen ideal imajdan bahsederek toplumda 6zellikle kadinlarin duyarl, diisiinceli, sorumlu ve sefkatli
olmas: beklendigine deginmistir. Ogrencilerin siirdiiriilebilir cevreye yonelik tutumlarinda kiz
ogrenciler lehinde anlamli bir farklilik olmasi bu durumla iligkilendirilebilir. Toplumun bu beklentisi
kiz ¢ocuklarinin ¢evreye yonelik tutumlarinin olumlu olmasina, ¢evreye karst daha duyarli ve hassas
olmasina, diger canlilar ile empati kurmasina neden olmus olabilir.

Bu caligmada, dgrencilerin tutumlarinda sinif diizeylerine gére anlamli bir farklilik olmadigi sonucuna
ulasilmistir. Alanyazinda ulastigimiz sonugla paralellik gosteren calismalarin (Cavusoglu, 2019)
yaninda farkli sonuglara ulasan calismalar da bulunmaktadir. Ortaokul 6grencilerine (Benli Ozdemir &
Arik, 2010), lise 6grencilerine (Belen, 2020) ve dgretmen adaylarma (Tung, 2015; Uyanik, 2021)
yonelik yapilan ¢alismalarda sinif diizeyine gore anlamli farklilik bulunmustur.

Ogrencilerin siirdiiriilebilir ¢evreye yonelik tutumlarinin olumlu olmasi ve smf seviyesine gore
farklilagmamasi istenen bir sonugtur. Ciinkii genel anlamda tiim bireylerin ¢evreye yonelik tutumlarinin
her zaman olumlu olmasi istenmektedir. Fen bilimleri dersi &gretim programi (MEB, 2018)
incelendiginde, her smif diizeyinde g¢evre ile ilgili bir tinitenin yer aldig1 goriilmektedir. Tiim simf
diizeylerinde ¢evre konularinin yer almasi ve yapilandirmaci yaklagimin benimsendigi fen bilimleri

International Journal of New Trends in Arts, Sports &Science Education 102


http://www.ijtase.net/

g ISSN: 2146 - 9466
= ~IJTASE o itse et

International Journal of New Trends in Arts, Sports &Science Education — 2024, volume 13, issue 1

dersinin  6grenci merkezli yiritilmesi Ogrencilerin konular igsellestirerck ve deneyimleyerek
O0grenmesine olanak saglamaktadir. Ogrencilerin siirdiiriilebilir ¢evreye yonelik tutumlarmin sinif
diizeyine gore farklilasmamas1 bu sebeplerle aciklanabilir.

Ogrencilerin anne ve babalarinin ¢evre okuryazarlik diizeylerinin yiiksek oldugu sonucuna ulasilmistir.
Ailelere uygulanan yetiskinler i¢in ¢evre okuryazarlik Slgeginin 6gretmen adaylarina uygulandig
caligmalar incelendiginde calismamizin sonuglartyla paralellik gosteren (Kog, Corapgigil, & Dogru,
2018) caligmalara rastlanmistir. Ayrica alanyazinda 6gretmen adaylarinin ¢evre okuryazarliginin orta
diizeyde bulundugu ¢alismalar da yer almaktadir (Altindz, 2010; Bilim, 2013; Karatekin & Karasoy,
2012).

Calismamizda 6grencilerin tutumlart ile anne ve babalarinin ¢evre okuryazarlik diizeyleri arasinda
pozitif yonde orta diizeyde bir iliski oldugu sonucuna ulasilmistir. Cocuklarin, ebeveynlerinden
etkilendigini gosteren calismalar disiiniildiigiinde anne-babanin cevre ile ilgili bilgi, tutum ve
davranislarinin - gocugun ¢evreye yonelik tutumunu etkilemesi beklenmektedir. Ogrencilerin
siirdiiriilebilir ¢evreye yonelik tutumlar: ile ailelerinin ¢evre okuryazarlik diizeyleri arasinda pozitif
yonde olumlu bir iligki olmasi bu durumla iliskilendirilebilir.

Alanyazinda hem 6grencilerin hem de ailelerinin ¢evre ile ilgili tutumunu &lgen bir g¢alismaya
rastlanmamustir. Fakat ortaokul ve lise 0grencileri ile dgretmen adaylarinin siirdiiriilebilir ¢evreye
yonelik tutumlarinin anne ve baba egitim diizeyi degiskenleri acisindan incelendigi ¢alismalar yer
almaktadir (Belen, 2020; Cimen & Benzer, 2019; Demirtas & Cinici, 2019; Erdem, 2017). Bu
caligmalarda, ortaokul 6grencilerinin siirdiiriilebilir ¢evreye yonelik tutumlar1 arasinda baba egitim
diizeyi agisindan anlamli bir farklilik olmadig1 sonucuna ulasilmistir. Anne egitim diizeyi agisindan ise
sadece Demirtas ve Cinici (2019) anlamli bir farklilik oldugu sonucuna ulagmstir.

Caligma sonuglarina gore, ortaokul Ogrencilerinin ¢evreye yonelik tutumlarinin olumlu oldugu
bulgusuna ulasilmistir. Ebeveynlerinin ¢evre okuryazarlik diizeyleri ile d6grencilerin ¢evreye yonelik
tutumlarinin iligkili oldugunun tespit edilmesinin ise 6nemli bir bulgu oldugu sdylenebilir. Ayrica tiim
ortaokul siif seviyelerinde dgrencilerin tutumlarinin yiiksek ve olumlu oldugu, kiz grencilerin erkek
Ogrencilere gore daha olumlu ¢evre tutumuna sahip oldugu sdylenebilir. Bu sonuglarin alanyazina katki
saglayacag diisiiniilmektedir.

Bu ¢alismadan elde edilen bulgular ve sonuglar temel alinarak su 6neriler yapilabilir:

1. Kiz 6grencilerin erkek dgrencilere gore daha olumlu tutuma sahip oldugu sonucuna ulagilmistir.
Buna gore, gevre ile ilgili sinif i¢i proje, 6dev vb. calismalarda 6grenciler arasindaki farkliliklar
dikkate alinarak tiim 6grencilerin ¢aligmalara olan istegi, meraki ve motivasyonu artirilmaya
calisilabilir.

2. Cevre ile ilgili derslerin daha aktif, 6grencilerin ilgisini ¢ekecek sekilde islenmesi ve
surdiiriilebilirlik kavramina daha ¢ok deginilmesi onerilebilir.

3. Ogrencilerin katilinminin saglandig1, ¢evrenin éneminin vurgulandigi uygulamali etkinliklere yer
verilerek 6grencilerin olumlu tutumlarinin devam etmesi ve gelismesi saglanabilir.

4. Ailelerin ogrencilerin  siirdiiriilebilir ¢evreye yonelik tutumlarimi  etkileyebilecegi
diisiiniildiigiinde, okulda yapilan ¢evre ile etkinliklere ailelerin de katilimi saglanabilir.
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15-16 Temmuz 2023 tarihinde 1.Uluslararas1 Uludag Bilimsel Arastirmalar Kongresinde sozli bildiri
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EXTENDED ABSTRACT

Humanity has constantly been affected by its environment and has engaged in various activities against
its environment. The main reasons such as excessive population growth, improper urbanization, lack of
treatment and recycling facilities for waste in industrial establishments, decreasing living species, lack
of infrastructure, air, water and soil pollution have created environmental problems (Yucel & Morgil,
1998). One of the most effective ways to raise environmentally sensitive and knowledgeable individuals
is environmental education. Sustainability is very important in environmental education (Altinoz, 2010).
Sustainability is addressed in two ways: development and environment. Sustainable development is
defined as meeting today's needs without endangering the needs of future generations (Afacan &
Demirci Giler, 2011). Attitude towards a sustainable environment is the tendency to react positively or
negatively regarding the living and non-living elements of the environment and the importance of the
balance between these elements (Yildiz, 2011). Yapici (2013) said that people are not knowledgeable
and conscious enough about the sustainable environment, or do not apply what they know to protect the
environment, and talked about the necessity of making sustainability a philosophy of life by focusing on
the sustainable environment in preventing environmental problems. In short, sustainability is very
important in preventing environmental problems and pollution. Environmental literacy is one of the most
important goals of environmental education (Kaya, 2019). Roth (1992) defined environmental literacy
as having knowledge about the environment and developing the necessary skills, attitudes and
motivation for the environment. It has been seen in the literature that the majority of studies on
environmental literacy are aimed at teacher candidates (Altindz, 2010; Bilim, 2013; Derman &
Hacieminoglu, 2017; Karatekin & Aksoy, 2012; Kog, Corapgigil, & Dogru, 2018). While most of the
studies conducted (Altinéz, 2010; Bilim, 2013; Karatekin & Aksoy, 2012) show that the environmental
literacy of teacher candidates is at a medium level, there are also studies in which it is at a very high
level (Kog, Corapeigil, & Dogru, 2018). When studies on sustainable environment in the literature are
examined, it is seen that teachers (Yildiz, 2011) and teacher candidates (Basaran Ugur, Bektas, &
Guneri, 2019; Cavusoglu, 2019; Cimen & Similar, 2019; Giirbliz, Cakmak, & Derman, 2012; Tung,
2015; Uyanik, 2021) and secondary school and high school students' (Belen, 2020; Benli Ozdemir &
Arik, 2013; Demirtas & Cinici, 2019; Erdem, 2017; Yildiz, 2011) attitudes towards the sustainable
environment were examined. Studies show that students' attitudes towards the sustainable environment
are at a high level (Belen, 2020; Erdem, 2017; Yildiz, 2011). The family plays a huge role in the child's
education during the preschool period and beyond. There are studies in the literature stating that the
family affects the child in terms of various variables (Oztung, 1999; Sahin et al., 2010). Sahin et al.
(2010) concluded that mother and father's science literacy levels have a significant effect on student
success. In the studies on environmental literacy level, no study involving students' families was found.
In the literature, it is seen that the family affects the child in many areas. It is thought that family will
also have an impact on students' attitudes towards a sustainable environment. Therefore, this study aimed
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to investigate the relationship between secondary school students' attitudes towards sustainable
environment and their parents' environmental literacy levels. For this purpose, answers were sought to
the following questions: a) Is there a relationship between parents' environmental literacy level and their
children’s attitude towards sustainable environment? b) Is there a relationship between students' attitudes
towards sustainable environment and science grades? c¢) Do students' attitudes towards sustainable
environment differ according to gender? d) Do students' attitudes towards sustainable environment differ
according to grade level? In this study, the relational screening method, one of the quantitative research
methods, was used. The study group consisted of 5th, 6th, 7th and 8th grade students studying in three
secondary schools in Buca district of Izmir province in the 2022-2023 academic year and the parents of
these students. A total of 466 students and 432 parents participated in the study. In order to measure
students' attitudes towards the sustainable environment, the "Sustainable Environmental Attitude Scale",
developed by Yildiz (2011) and reported to have a Cronbach a reliability coefficient of 0.89, was used.
The scale is a five-point Likert type and it consists of 23 items. In order to measure the environmental
literacy levels of the students' parents, the "Environmental Literacy Scale for Adults”, developed by
Atabek Yigit, Kokliikaya, Yavuz and Demirhan (2014) and reported to have a Cronbach a reliability
coefficient of 0.88, was used. The scale is a five-point Likert type and consists of 20 items. The number
of valid data in which all statements are filled is 233 for mothers, 190 for fathers (data were collected
separately from mothers and fathers), and 259 for students. According to the findings, it can be said that
the students' attitudes towards the sustainable environment were high and positive, and their parents'
environmental literacy levels were high. There was a moderate positive relationship between secondary
school students' attitudes towards the sustainable environment and the environmental literacy levels of
the students' mothers. Similarly, there was a moderate positive relationship between students' attitudes
towards the sustainable environment and the environmental literacy levels of the students' fathers. There
was a high positive relationship between the environmental literacy levels of the students' mothers and
fathers. When the sustainable environmental attitude scale scores were examined, the average score of
the students with a GPA of over 75 was statistically significantly higher than the average score of the
students with a GPA of 75 and below. The average score of female students from the sustainable
environmental attitude scale was statistically significantly higher than the average score of male
students. Regarding grade level, there was no significant difference between the average scores of the
students. In this study, it can be said that secondary school students' attitudes towards sustainable
environment were high and positive. There are studies in the literature that are parallel to the results of
our study, where students' attitudes towards the sustainable environment were found to be high (Belen,
2020; Erdem, 2017; Yildiz, 2011). Yildiz (2011), in her study with science teachers, science teacher
candidates and students, concluded that the attitude towards sustainable environment was high for each
group. It was concluded that the attitudes of female students were more positive than those of male
students. While this result is parallel to the studies in the literature where there is a significant difference
between genders (Belen, 2020; Demirtas & Cinici, 2019; Erdem, 2017), it contradicts the studies in
which there is no significant difference (Benli Ozdemir & Arik, 2010). In this study, it was concluded
that there was no significant difference in students' attitudes according to their grade levels. In addition
to the studies in the literature that are parallel to the results we reached (Cavusoglu, 2019), there are also
studies that reach different results. It was concluded that the environmental literacy levels of the students'
mothers and fathers were high. When the studies in which the environmental literacy scale for adults
was applied to prospective teachers were examined, studies were found that were parallel to the results
of our study (Kog, Corapgigil, & Dogru, 2018). In the study, it was concluded that there was a moderate
positive relationship between students' attitudes and their parents' environmental literacy levels.
Considering the studies showing that children are influenced by their parents, it is expected that parents'
knowledge, attitudes and behaviors regarding the environment will affect the child's attitude towards the
environment. No study has been found in the literature that measures the environmental attitudes of both
students and their families. Based on the findings and results obtained from this study, it may be
suggested that environmental courses should be taught more actively, in a way that attracts students'
attention, and that the concept of sustainability should be emphasized more. Considering that families
can influence students' attitudes towards a sustainable environment, families can also participate in
environmental and activities held at the school.
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