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Abstract

The aim of the study is to reveal the experiences of lecturers regarding this phenomenon in the process of transition to distance
education due to the Covid-19 pandemic and to compare these experiences with face-to-face education. For this purpose, a
phenomenological design, which is a method of qualitative research, was used in the study, and semi-structured interviews
were conducted with 18 lecturers. The interviews were subjected to content analysis and as a result of the analysis, the
lecturers' views on distance education were revealed. The lecturers evaluated distance education negatively because of limited
interaction, lack of communication, insufficient technological tools and equipment, technical infrastructure problems,
measurement and evaluation not reflecting the reality, and this education model is not suitable for applied courses. In the
distance education process, there were differences compared to face-to-face education in the general teaching of the course,
the methods and techniques used, the activity of the stakeholders, the time used for a course and the completion of the
content of the course planned until the end of the semester. The advantages of face-to-face education were listed as the ease
of involving students in the course process, the fact that validity and reliability reflect the reality, and the ease of interaction
and communication.

6z

Calismanin amaci, Covid-19 pandemisi sebebiyle uzaktan egitime gegcilen siirecte 6gretim elemanlarinin bu fenomene dair
deneyimlerinin ortaya ¢ikartmak ve bu deneyimlerin yiiz yiize egitimle karsilastirmaktir. Bu amagla calismada, nitel
arastirmanin bir yontemi olan fenomonolojik desen kullaniimis, 18 6gretim elemani ile yari yapilandiriimis gériisme yapilmistir.
Yapilan gortsmeler icerik analizine tabii tutulmus ve analiz sonucunda 6gretim elemanlarinin uzaktan egitime dair gorusleri
ortaya cikartilmistir. Ogretim elemanlari, uzaktan egitimi; karsilikl etkilesimin sinirli olmasi, iletisim eksikligi, teknolojik arag-
gereg yetersizligi, teknik alt yapi sorunlari, lgme ve degerlendirmenin gergegi yansitmamasi ve uygulamali dersler igin bu egitim
modelinin uygun olmamasi nedeniyle olumsuz degerlendirmislerdir. Uzaktan egitim stirecinde dersin genel islenisi, kullanilan
yontem ve teknikler, paydaslarin aktifligi, bir ders igin kullanilan sire ve dénem sonuna kadar planlanan dersin igeriginin
tamamlanmasinda yiiz yiize egitime gére farkhliklar olmustur. Ogrenciyi ders siirecine dahil edilmesinin kolay olmasi, gegerlik-
guvenirligin gergegi yansitmasi, etkilesim ve iletisimin kolay saglanabilmesi ise yuz ytize egitimin avantajlari olarak siralanmigtir.
Ogretim elemanlari yiiz yiize egitimde kendilerini basarili bulur iken, uzaktan egitimde kismen basarili bulmuslardir.
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INTRODUCTION

Education has been a formation that we encounter in every field and in every community in the acquisition of complex
knowledge as well as the acquisition of knowledge and skills in daily life with the existence of human beings. From this perspective,
learning at every stage of human life adventure affects the individual's life, cognitive and affective skills and behaviors. The
education received by the individual allows him/her to change and improve these qualities (Kaya, 2002).

It is extremely important to meet the educational needs of individuals in order for them to have the knowledge, skills,
equipment and abilities required by the age. Social, economic, scientific and technological developments have developed rapidly
with the implementation of educational activities (Demir, 20014). Given the current world context with new technological tools
and the emergence of internet technology, dimensions of education such as teaching, learning and pedagogy are experiencing a
shift (Battro & Fischer, 2012). Yang (2020) emphasized the need to redesign the educational ecosystem to better serve the needs
of the current information age with the integration of information technologies. Desai, Hart, and Richards (2008) stated that the
change and expansion needed in educational environments can be achieved by using educational technology and the confinement
of learning to the physical boundaries of a classroom will end. Distance education has emerged as a result of these developments
and efforts (Demir, 2014).

Distance education is a planned arrangement in which teachers and students are in spatially independent environments, where
the use of technology is mandatory in order to teach courses and apply teaching methods and techniques (Moore & Kearsley,
2005). Usun (2006) defined distance education as a planned and systematic technology application in which the teaching and
learning processes between the source and the receiver take place in independent environments, which offers "flexibility,
independence and individuality" to the receivers in terms of time, age and space, in which printed and written materials, various
audio and visual tools are used in teaching processes, and in which the interaction between the source and the receiver can be
provided by technologies. Bates ise (2005a) uzaktan egitimi, 6grencilerin ve egitimcilerin ayni yerde bir arada bulunmadiklari bir
egitim bicimi olarak tanimlamaktadir. Bates (2005a) ayni zamanda uzaktan egitimin teknolojiyle i¢ ice oldugunu ve uzaktan egitim
ile teknolojinin bir bitin oldugunu belirtmistir.

The elimination of some educational problems in our country and the renewal and development of our education system in
accordance with the requirements of the information age can be achieved through distance education (isman, 2011). When we
look at the advantages of distance education, we see that it eliminates inequality of opportunity in terms of the opportunity to
access information by offering a different and rich learning environment to learners, contributes to the access of information from
the first source by everyone, contributes to the development of learning responsibility and independent learning skills of learners,
as well as reducing educational costs and providing a standard in educational programs (Kaya, 2002). Considering these advantages
of distance education, it can be said that it is a globally important education model and that it is necessary to contribute to the
development and dissemination of this education model. When we look at the limitations of distance education, the most
emphasized disadvantages are the inadequacy and problems of technical infrastructure in terms of technology, the difficulties
encountered especially in applied courses and the inefficiency of these courses, the difficulties experienced by the individual in
taking responsibility for their own learning, the materials being more labor and time consuming, and the limited in-class interaction
and communication (Balikgioglu et al. 2019; Duman, 2020; Demirdag & Altun, 2022).

In late 2019, with the coronavirus disease (Covid-19), which emerged in Wuhan, the capital of China's Hubei province, affecting
the world in a very short time, it is thought that distance education has gained more importance. With the announcement of the
Covid-19 pandemic, education has been the most affected area among the areas that have been changed globally. Many countries
have decided to suspend their spatial education activities and switch to distance education thanks to digital platforms. With the
first Covid-19 case in our country on March 10, 2020, some measures have been taken, especially in social and social areas. The
first of these was the suspension of education on March 12, 2020 and the transition to distance education (Soylu, 2020). The
number of students affected by the suspension of education and training activities carried out spatially in our country is
approximately 25 million (UNESCO, 2020a). It has been stated that our perspective on education and the way we interpret
education has changed with the Covid-19 pandemic (Bozkurt & Sharma, 2020).

The importance of distance education carried out with technology and the digital transformation of academic institutions such
as universities has once again been understood in order to prevent the interruption of education and training activities when the
pandemic has not disappeared or when any epidemic or disaster is encountered in the future. From this perspective, it is extremely
important to know the advantages and disadvantages of distance education and to eliminate the disadvantages. It is of great
importance in this digital age for our present and future to reveal the views of the lecturers, who are one of the stakeholders most
affected by the new system, to offer solutions to them by indicating the negativities they have experienced, to examine the
researches on this subject and to conduct new researches that will contribute to the field. In this study, the opinions of the
lecturers working at the Faculty of Education of a university in the Western Black Sea region about their experiences in the distance
education process carried out with the Covid-19 pandemic were determined and compared with face-to-face education. For this
purpose, it was tried to determine the experiences of the lecturers on the following topics.

|Kastamonu Education Journal, 2023, Vol. 31, No. 4|
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Study Problems

In this study, the opinions of the lecturers working at the Faculty of Education of a university in the Western Black Sea region
about their experiences in the distance education process carried out with the Covid-19 pandemic were determined and compared
with face-to-face education. For this purpose, answers to the following sub-problems were sought from the lecturers;

- What are the experiences of lecturers about the general functioning of a course in face-to-face and distance education?
- What are the experiences of instructors about the benefits and limitations of face-to-face and distance education?
- What are the experiences of lecturers about the difficulties experienced in distance education?

- What are the lecturers' self-evaluations of face-to-face and distance education?

METHOD

This research is a qualitative study aiming to obtain the opinions of the lecturers about their experiences in the distance
education process, which was transitioned with the Covid-19 pandemic, and the comparison of these experiences with face-to-
face education. Qualitative research can be conducted to understand the context or environment in which participants address a
problem or issue. Qualitative research is a data collection process in which researches on events and situations are carried out in
their natural environments through interview, observation, and document review (Baskale, 2016).

Research Design

This study was conducted with a phenomenological study, which is a design of qualitative research. Phenomenological study
is defined as understanding the experiences of individuals (Van Manen, 2007). Phenomenology is a qualitative research design in
which individuals reflect their feelings and perspectives on how they perceive any phenomenon, concept or situation as a result
of their experiences (Rose et al. 1995). In the Covid-19 pandemic, with the transition to distance education in Turkey as of March
2020, it is thought that the lecturers experienced this process for the first time and gained a perspective accordingly. In this study,
it was concluded that the distance education experience gained by the lecturers could be revealed with phenomenological
research, which is a design of qualitative research.

Study Group

The research was conducted by selecting purposive sampling. Purposive sampling is preferred to shed light on the questions
to be answered in the study in detail (Patton, 2014). The study group consisted of 18 instructors working in a faculty of education
in the Western Black Sea region. At the same time, the lecturers emphasized that they actively taught their courses in face-to-face
education, that both the students and themselves were active in the face-to-face education process, and that they did not have
any experience with distance education. The number of participants in the study was determined according to data saturation
and data were collected from 18 instructors on the basis of volunteerism.

Data Collection Tools

Semi-structured interview technique was used to collect data from the instructors. The biggest advantages of the semi-
structured interview technique are that the questions are prepared in advance by the researcher, flexibility can be provided on
the questions during the interview, and a discussion environment can be provided by changing the order of the questions
according to the course of the interview (Cepni, 2012). The questions prepared for this research are related to face-to-face
education conducted spatially and distance education that was introduced with the Covid-19 pandemic. Particular attention was
paid to ensure that the questions were clear, simple and understandable so that the participants could understand them
comfortably. Approximately 25-30 questions were directed to the participants to serve the sub-problem of the research. With the
permission of the ethics committee and the consent of the participants, the questions directed to the participants and the answers
to these questions were recorded using a voice recorder. The audio recordings were transcribed and coded in order to be written.
The duration of the interviews conducted within the scope of the research varies between 25-60 minutes. The questions in the
semi-structured interview prepared for the data to be obtained from the research were formulated after reviewing the relevant
literature. Some of the questions directed to the lecturers are as follows;

- How did you conduct a course in face-to-face education? Are there any methods/techniques/strategies you used while
teaching the course? If yes, what are they?

- How did you conduct a course in distance education? Are there any methods/techniques/strategies you use in distance
education? What are they, if any?

- Can you compare distance education and face-to-face education in terms of benefits and limitations (stakeholders, technical
dimension, technological possibilities, etc.)?

- How would you evaluate yourself in all these two education models?

| Kastamonu Education Journal, 2023, Vol. 31, No. 4|
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Data Collection and Implementation Process

The questions in the semi-structured interview prepared for the data to be obtained from the research were formulated after
reviewing the relevant literature. In order to determine whether the prepared questions serve the purpose or not, the opinions
of an expert with qualitative studies were taken. In line with the opinions received, additions and deletions were made in some
questions. Then, a pilot study was conducted to understand whether the prepared questions worked or not. The pilot study was
carried out with two lecturers working in the faculty of education of a university and the final form of the questions was obtained
by applying to the expert opinion again. For the interviews to be conducted within the scope of the research, 18 lecturers were
contacted on a voluntary basis and an appointment was requested at a convenient time for them. Interviews with 18 lecturers
were conducted on different days and this process was completed in approximately one month. The interviews were conducted
in the rooms of the lecturers where no one else was present except the participants and the researcher.

Data Analysis

Quialitative data collection tools are realized through observation, document review or interview (Cansiz Aktas, 2019). In this
study, interview technique was used as a data collection tool. The data obtained were subjected to content analysis. Analysis in
qualitative studies consists of four parts. These are; collecting data, creating themes and codes from the data obtained, organizing
themes and codes, and defining and interpreting the findings (Miles & Huberman, 1994).

Transcripts were made in order for the data to be written down. The written data were analyzed in detail and codes and main
themes were identified. From this perspective, the research involves an analysis process based on induction according to the Miles
and Huberman model. In order to ensure the reliability of the codes and themes obtained from the research, they were re-coded
by an expert lecturer in qualitative study and the codes and themes were compared. The reliability of the codes and themes
determined by the researcher and the expert was calculated with the consistency between the coders. As a result of the
calculation, the inter-coder consistency of the research was found to be 90%. The concepts in the light of the data obtained and
the relationships between these concepts were revealed.

Validity and Reliability of the Study

While validity and reliability are expressed with numerical indicators in quantitative studies, validity and reliability cannot be
achieved with numerical indicators in qualitative studies. For this reason, the validity and reliability of qualitative studies should
be addressed with different dimensions (Baskale, 2016). It has been emphasized that validity and reliability in qualitative studies
can be achieved through credibility and this credibility can be achieved through some criteria. These criteria are credibility,
reliability, confirmability and transferability (Guba & Lincoln, 1982). There are multiple methods to increase credibility in a
qualitative research. The most common of these are participant checking and peer debriefing (Holloway and Wheeler, 1996). In
order to ensure validity and reliability in this study, participant confirmation was sought. For the missing or incomprehensible
points in the transcript of the data, the participant was asked to complete the missing or incomprehensible points. In addition,
some participants were interviewed again and asked for their opinions on the accuracy of the meanings derived from the analysis
of the data. Another method used to ensure validity and reliability is expert review. In this study, the expert provided feedback to
the researcher by looking critically at all processes from the research design to the data collected, data analysis and writing the
results. At the same time, the expert was asked to evaluate the codes and themes and the inter-coder agreement, which
corresponds to the concept of internal consistency in the Miles and Huberman (1994) model, was found to be 90%.

FINDINGS

The experiences of the teaching staff about face-to-face and distance education were categorized under 4 headings. These are
the general teaching of a course in face-to-face and distance education, the benefits and limitations of face-to-face and distance
education, the difficulties experienced in distance education, and self-evaluations of face-to-face and distance education
experiences.

Findings about the general functioning of a course in the face-to-face and distance education experiences of the
instructors

In table 2, the themes of "strategies-methods and techniques used, time used, activity and content completion" and the codes
belonging to these themes are given regarding the general functioning of a course in face-to-face education and distance
education. In the findings, the instructors were coded as Al, A2, A3...and the statements of the participants were included.

|Kastamonu Education Journal, 2023, Vol. 31, No. 4|
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Table 2. Instructors' experiences about the general functioning of a course in face-to-face and distance education

Face-to-Face Education Distance Education
Theme Code f f
Strategies Used Presentation 15 18
Research Review 3 0
Used Lecture 9 15
Question and Answer 5 3
Methods and Techniques Used Lecture
Discussion 5 3
Group Work 3 0
0-30 minutes 0 9
30-45 minutes 5 9
Time Used 45-90 minutes 9 0
90-120 minutes 3 0
120-180 minutes 1 0
Academician 3 12
Activism
Academician+studen 15 6
Yes 8 11
Content Completion
No. 10 7

The lecturers were asked questions about the general teaching of a course in face-to-face education conducted spatially and
distance education conducted due to the pandemic. When Table 2 is examined, while the instructors stated that the strategy they
used in face-to-face education was mostly the way of presentation (f=15), three instructors preferred the research-study strategy.
With the transition to distance education, it is seen that all instructors preferred the presentation strategy (f=18). When the same
table is continued to be analyzed, it is seen that the instructors mostly expressed the methods and techniques used in face-to-
face education as lecture (f=9), question and answer (f=5) and discussion (f=5). In distance education, almost all instructors stated
that the method and technique they used in the teaching of a course was lecture (f=15). The lecturer coded A4, who stated that
he preferred the research-examination strategy in face-to-face education, expressed the strategy he used in his course with the
transition to distance education as follows; "I can say that the strategies in the direction of presentation have increased in distance
education." The lecturer coded A5, who stated that he used less traditional strategies-methods-techniques in face-to-face
education, justified that he had to prefer traditional methods with the transition to distance education as follows; "Compared to
face-to-face education, | can say that while | prefer less traditional in face-to-face education, | use more traditional presentation
methods in distance education, | can say that | can experience the difficulty of making students active in this process."

The lecturers were asked to indicate the time used for teaching a course in face-to-face and distance education. While the
lecturers expressed the time used in face-to-face education as 30-45 minutes (f=5), 45-90 minutes (f=9), 90-120 minutes (f=3),
120-180 minutes (f=1), with the transition to distance education, there were changes in these durations and they expressed this
situation as 0-30 minutes (f=9) and 30-45 minutes (f=9). The lecturer coded A5 stated that with the transition to distance
education, a lesson hour lasted less than 30 minutes due to the lack of interaction as follows; "In distance education, it was
definitely less than what we planned, that is, the planned time was 40 minutes for example and it was impossible to fill it. Because
there is no interaction... since you could not make eye contact with the students, we could not understand where they were bored
and we completed our lessons with the feeling that we were talking to the wall, so | can say that it lasted about 20 minutes."

Instructors were asked to indicate whether the content of a course they planned until the end of the semester was completed
or not. There were instructors who stated that they could complete the content of a course in face-to-face education (f=8) and
that they could not (f=10). The lecturer coded A13 stated that he could not complete the content of the course he planned in face-
to-face education, especially in theoretical courses, as follows; "We could complete it for applied courses, they were usually given
three hours anyway, they were enough, but we could not complete it in our theoretical courses." The same instructor stated that
he was able to complete the content of the course he had planned with the transition to distance education due to the lack of
student interaction as follows; " | completed it, it was generally completed. If | hadn't done 45 + 45, it wouldn't have been
completed, but when | did it that way and there was no student interaction, it was completed." The lecturer coded A8 explained
that he could not complete the content of the course he planned in face-to-face education and how he followed a path for this
situation as follows; "I could never complete it, | give the children publications about the subjects that were not completed and
they read them." The lecturer coded A14 stated that he could complete the content of a course in face-to-face education, but with
the transition to distance education, he could not complete the content of the course as follows; "It did not catch up in distance
education, because of the time given to us by the portal. | tried to complete this situation by giving homework to the students."
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Findings on the benefits and limitations of instructors' face-to-face and distance education experiences

Instructors were asked to compare the benefits and limitations of face-to-face and distance education. In this context, the
lecturers mostly explained the benefits of face-to-face education as the ease of including the student in the process (f=15), validity
and reliability giving more precise results (f=13), providing mutual interaction (f=13), easy classroom management (f=9), providing
feedback and correction (f=6), students being able to take role/model (f=5), being more suitable for using different methods and
techniques (f=3) and having the opportunity to socialize (f=3) (Table 3).

Table 3. Instructors' experiences on the benefits and limitations of face-to-face and distance education

Face-to-Face Education Distance Education
Theme Code f f
Ease of involving the
learner in the process
Validity-reliability
Interaction
Ease of classroom
management
Feedback/Correction
Role/Modeling
Benefits Different method-
techniques
Socialization
Technology use
Spatial independence
Ease of time
management
Digital literacy
Flexibility
interaction/communication
Insufficient technological
infrastructure
Limitations Measurement and evaluation
Applied courses
Inequality of technological
opportunity

15
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Instructors believe that face-to-face education has no limitations. The benefits of distance education are; increased use of
technology by stakeholders (f=11) and accordingly an increase in their digital literacy (f=2), the formation of a learning
environment independent of space (f=8), easy time management (f=7), easy classroom management (f=3) and providing flexibility
to stakeholders (f=2). Instructors emphasized the limitations of distance education as lack of interaction-communication between
stakeholders (f=18), inadequacy of technology infrastructure (f=14), measurement and evaluation not reflecting the reality (f=14),
not suitable for applied courses (f=7) and creating technological inequality of opportunity (f=3).

The explanations of the lecturer coded A9, who stated that face-to-face education is beneficial in terms of providing ease of
including the student in the process, providing more accurate results in terms of validity and reliability, providing interaction, easy
classroom management, providing feedback and correction and taking the student as a role model, are as follows; "When we look
at face-to-face education, there is inevitably student-student interaction in classroom interaction, so we can include the student in
the process... All exams should be face-to-face in terms of validity and reliability.... In face-to-face education, for example,
classroom management was easier because we could see the student. Again, in face-to-face education, | can give feedback to
students about homework assignments, but we could not do this in distance education... In face-to-face education, children receive
not only field knowledge but also teaching knowledge. I'm not talking about vocational courses, I'm talking about teacher posture,
they can understand how a teacher should be by seeing us in face-to-face education."

The statements of the lecturer coded A10, who emphasized the benefits of distance education as providing an increase in
his/her own technology usage skills, providing an education opportunity independent from space, being economical in terms of
time management, providing flexibility and gaining digital literacy, are as follows: "In distance education, you can plan your time
better. Because you know that you have a time limit, but in face-to-face education you can extend it a little longer. In distance
education, you evaluate time management well... We had to use technology and we learned technology by doing and experiencing.
Our digital literacy has actually improved in distance education... Being independent of space, | taught my lessons without going
out of my comfort zone..."

Instructors who thought that face-to-face education had no limitations mentioned many limitations of distance education. The

instructor coded A1l expressed the limitations of distance education as follows; "In distance education, it was not possible to do
anything, especially in applied courses, in our laboratory-related courses. The application areas of education that require practice
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and skills were incomplete... We could not perform formative evaluation much in distance education.” The lecturer coded Al
expressed the limitations of distance education as follows; "I think the biggest limitation of distance education is that we cannot
know whether the student is fully participating in the process or not... We received many e-mails from students saying that they
could not enter the system, they could not attend the lesson, they could not take the exam, they could not take the exam, our
internet connection was not good, and so on. For example, one of my students told me that | don't have a computer, my father
brings his friend's computer and that's how | listen to the lessons...now we can't say anything to these students, they don't have
technological means, what can we do.... In face-to-face education, when you are doing assessment and evaluation, you are there
with the student at that moment, maybe you are more sure of what the student does, what he/she does with his/her own
knowledge, but you cannot be sure in distance education..."

Findings on the difficulties experienced by instructors in distance education

Instructors were asked to explain the difficulties experienced in distance education. The most emphasized challenges are
summarized in Table 4. These are; lack of interaction (f=12), difficult classroom management (f=9), technical problems (f=9),
difficulty in getting used to the university's distance education system (portal) (f=6), lack of technological infrastructure (f=6), lack
of technological opportunities for students (f=5), The following factors were mentioned: lack of technological knowledge and skills
in stakeholders (f=4), insufficient portal (f=4), screen fatigue (f=4), home-work environment being the same (f=3), pedagogical
difficulties (f=2) and adaptation to the process (f=2).

Table 4. Instructors' statements about the difficulties experienced in distance education

Theme Frequency Code f

[y
N

Lack of interaction

Classroom management

Technical problems

Not recognizing the program

Technological infrastructure

Technological possibilities of the student

Lack of technological knowledge and skills

Portal inefficiency

Screen fatigue

Home-work environment

Challenges in distance education

Pedagogical

NINWId(d]|dhIlWOD([OO|LO|LO

Adaptation to the process

Explaining the difficulties experienced in distance education with difficulties in classroom management, inability to establish
effective interaction and pedagogical difficulties, the statements of the lecturer coded A3 are as follows: "For example, there is
something we call classroom management. Pedagogically, we need to enter into a teacher-student interaction with children. There
was no such event in distance education, | had a lot of difficulty pedagogically." While the lecturer coded A11 stated as follows;
"The basic logic of the interactive course is to provide student-teacher interaction. In distance education, we could not ask questions
to students and create discussions.” The statements of the lecturer coded A15, who explained the difficulty he experienced in
distance education with the lack of technological infrastructure, are as follows: "If there was a very strong infrastructure or if my
internet was very strong, maybe | would not have difficulty in distance education." The lecturer coded A9 expressed the difficulty
he experienced in distance education as screen fatigue as follows; "The screen was very tiring. It is constantly lecture, screen,
homework, screen..."

Findings on instructors’ self-evaluation in face-to-face and distance education experience

When the instructors were asked to make a self-evaluation based on their face-to-face and distance education experiences,
all instructors (f=18) found themselves more successful in face-to-face education. In addition, four instructors also evaluated
themselves as successful in distance education. When the same table is continued to be analyzed, most of the lecturers evaluated
themselves as partially successful in distance education (f=11), while three lecturers evaluated themselves as unsuccessful in
distance education.

| Kastamonu Education Journal, 2023, Vol. 31, No. 4|



550
Table 5. Self-evaluations of instructors' experiences with face-to-face and distance education

Face-to-Face Education Distance Education
Theme Code f f
Successful 18 4
Self-Assessment SuccpeasrstfiSII ly 0 11
Failed 0 3

The statements of the lecturer coded A7, who found himself more successful in face-to-face education based on his experience
of face-to-face education and distance education process and explained the reason for this situation with his inadequate
technology use and skills, are as follows; "I am more successful in face-to-face education and | enjoy it and | think | learn more and
teach more. | told you that | am not good at using technology." The lecturer coded A16 explained the reason why he characterized
his self-evaluation as partially successful in distance education by justifying it as follows; "I cannot say that | am successful in
measurement and evaluation in distance education, | can summarize distance education as follows; the student did not stay away
from education and training for a year. We tried to keep them in the environment in one way or another. Let's not say we succeeded,
but let's say we tried. | did my best, | can neither call it successful nor unsuccessful."

When Table 5 is analyzed, it is seen that four instructors characterized their self-evaluations as successful in distance education
as they were in face-to-face education. The lecturer coded AS justified his self-assessment as successful in the distance education
process as follows; "If | need to evaluate myself in general, | found myself successful, | was a prepared lecturer. | am a person who
can use technology and has technology knowledge because of my field." Within the scope of all these processes, the statements
of the lecturer coded A14, who characterized himself as unsuccessful especially in distance education, are as follows; "When |
evaluate myself in distance education, | can consider myself unsuccessful, | can say this clearly."

DISCUSSION AND CONCLUSION

With the Covid-19 pandemic, the importance of distance education has once again emerged in order not to interrupt education
and training activities. This research, which was conducted in order to reveal the thoughts of the lecturers about this education
model due to the fact that they have experienced distance education and gained an experience, as well as to make some
suggestions about this education model, examined the advantages and disadvantages of distance education, distance education
model and face-to-face education models from the eyes of the participants from different perspectives. In this context, the general
teaching of the course in face-to-face education and distance education, the benefits and limitations of both education models,
the difficulties experienced in distance education and the self-evaluations of the participants within the scope of all these
processes were determined based on the explanations and descriptions of the participants as the themes of the research.

In face-to-face education, the general teaching of a course is mostly carried out by lecturers with the presentation strategy,
and the most commonly used method-techniques are the lecture method, question-answer and discussion techniques. In this
context, it can be said that instructors do not prefer different constructivist-based strategies. In their research, Kurnaz and
Sergemeli (2020) concluded that the lecturers in face-to-face education use the classical method of using the board and slides to
teach their lessons, and accordingly, they mostly prefer the presentation strategy. In this context, it is in parallel with the findings
of this study. When the findings in the same theme continued to be analyzed, it was concluded that the time allocated for a lesson
in face-to-face education was between 45-90 minutes, and that both the instructor and the student were active in this process.
Based on the explanations of the participants, the reasons for the student's being active in the course can be explained by the fact
that the course content is suitable for the student's activity and the necessity of the student's active participation in applied
courses. It was observed that instructors had difficulty in completing the course content they planned in face-to-face education
until the end of the semester.

With the transition to distance education, there have been significant changes in the general teaching of a course, which was
the first theme of the study. These changes were seen in the strategies-methods-techniques used, the time used, stakeholder
activism and the completion of the course content. One of the most striking findings of the study was that the planned course
content could not be completed in face-to-face education while it was completed in distance education. The reason for this is
thought to be that instructors cannot involve students in distance education as much as in face-to-face education model,
instructors are more active in the course process than in face-to-face education, and interaction and effective communication
cannot be provided by stakeholders.

In this study, the biggest advantage of face-to-face education for lecturers is explained by the fact that it is easier to involve
students in the process of education and training activities. This can be explained by the fact that the interaction in face-to-face
education model is reciprocal and thus communication between stakeholders is easier, eye contact can be established and
feedback/correction can be given to stakeholders. Institutions where face-to-face education activities are carried out are an
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environment where students can participate effectively and provide a discussion environment, and where students can develop
personal competencies such as empathy, love, respect and self-confidence (Zins et al. 2007). Another noteworthy result of the
study is that the measurement and evaluation conducted for the course is thought to give more accurate results in face-to-face
education. The reason why lecturers think this way can be explained by cheating in exams conducted in distance education. The
negative evaluation of measurement and evaluation in distance education is associated with the fact that it is easier to cheat in
online exams, inadequate or complicated distance education system software of universities, and the inadequacy of instructors
and students in using information communication technologies (Kinalioglu & Giiven, 2011). In this study, lecturers were of the
opinion that face-to-face education has no limitations.

Based on the findings of the research, the advantages of distance education are that it provides an increase in the technology
usage skills of individuals due to the fact that individuals are more exposed to technology, that education can be done anywhere
and anytime by providing a space-independent education and training opportunity, and that it is economical in terms of time.
Instructors who think that face-to-face education has no limitations think that distance education has many limitations. These
limitations are as follows: interaction and communication cannot be carried out mutually, lack of or inadequate technological and
technical infrastructure, inefficiency of distance education for applied courses, and inequality of technological opportunities
especially among students. The limitations of distance education are encountered in both national and international literature.
The fact that distance education is more efficient for theoretical courses and the lack of technological infrastructure are the biggest
limitations (Djalilova, 2020; Gao & Zhang, 2020; Atmojo & Nugroho, 2020; Christoforou, 2021). Aras and Karakaya (2020)
concluded in their research that distance education eliminates time and space problems, but there may be problems in effective
communication and interaction. From this point of view, the results of this study and the results obtained from the findings of this
study are similar.

The biggest difficulty experienced in distance education is that the interaction between student-student or instructor-student
cannot be carried out mutually. The reasons for this situation can be explained by the shorter duration of the course compared to
face-to-face education, the inability of the instructors to involve the student in the process in order to complete the planned
course content until the end of the semester, the lack of technological facilities or lack of technological infrastructure of the
students, and the students' lack of desire to participate interactively in the course since they are in a certain comfort zone. Similar
findings were also found in the studies of Tuncer and Tanas (2011), Giirer et al. (2016), Moorhouse and Kohnke (2021) and they
stated that the instructors were not satisfied with the limited interaction, which is one of the biggest limitations of distance
education. One of the most striking difficulties experienced in distance education is the limited technological equipment
possibilities of the students and the technical infrastructure problems (problems in internet connection, difficulties in the distance
education system provided by the university, etc.) encountered by both students and instructors. In their study, Karadag and Yiicel
(2020) found that 63% of the students had internet connection at home and 66% had computers and tablets. Therefore, they
concluded that 64% of the students continued distance education with computers or tablets, 32% with smartphones, and 23%
could not continue distance education in any way. In their study, Simamora et al. (2020) emphasized the need for the widespread
use of distance education in terms of providing more materials, although instructors have problems such as insufficient internet
access.

Within the scope of this research, another difficulty experienced by the instructors in distance education was the inability to
provide classroom management. Within the scope of this research, it is possible to say that the lecturers do not see classroom
management as a discipline because they think that classroom management can be achieved through mutual communication and
interaction as well as eye contact. In the study conducted by Fakazli, ilhan and Yilmaz (2021), lecturers stated that classroom
management is easier in distance education. This can be explained by the fact that instructors see classroom management as a
discipline.

In the distance education process, instructors characterized their self-evaluation as partially successful. The reason for this
situation was explained in different ways by the participants; the most emphasized point is that the instructors explained their
technology usage skills as intermediate level; they need a certain amount of time to reach the level of technology knowledge-
skills-usage of today's conditions. In this context, it is thought that when instructors are given enough time and technological
opportunities, they can adapt to the distance education system more. When the related literature is examined, the positive self-
evaluation of the lecturers is associated with their ability to achieve the purpose of their courses (Ustabulut, 2021).

RECOMMENDATIONS
Based on the above, some suggestions were made for the distance education system to be more efficient with the results of
this research and for future research.

1. This research was conducted only with instructors. In another research, the views and experiences of distance education
model from the perspective of both stakeholders can be revealed by including students in the research.

2. The opinions of lecturers in seven regions of Turkey on distance education can be revealed.

3. Even though we were caught unprepared for distance education, it is possible to say that the instructors adapted to the
distance education system at the end of a semester. In this context, the ground for a more successful education and training
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process can be created by eliminating the technological-instrument deficiencies and technological infrastructure deficiencies of
both instructors and students.

4. In addition to providing in-service training to the lecturers, it will be possible for them to find themselves at least as successful
in the distance education system as in face-to-face education by giving them a certain amount of time for the development of
their technological knowledge-skill competencies.

5. The limitations of distance education can be minimized by equipping universities with the necessary technological
equipment and infrastructure.
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Abstract

Purpose: aim: The aim of this research is to determine whether the performance anxiety levels of students studying at Ankara
Music and Fine Arts University, Faculty of Music and Fine Arts Education, Music Education department differ according to
gender, grade level, individual instrument type and individual instrument success level.

Design/Methodology: . Correlational survey model was used to describe the current situation in the research. The study group
consists of 67 music teacher candidates who continue their education in the 1st, 2nd and 3rd grades of Ankara Music and Fine
Arts University, Faculty of Music and Fine Arts Education, Department of Music Education in the fall semester of the 2022-2023
academic year. Kenny Music Performance Anxiety Inventory “K-MPAI” developed by Kenny, Davis, and Oates (2004) and
adapted into Turkish by Ozevin-Tokinan (2013) was used as a data collection tool in the study.

Findings: The findings showed that teacher candidates have moderate performance anxiety. In the study, it was concluded that
gender, individual instrument type and level of success were variables that caused a difference in the performance anxiety
levels of teacher candidates, but the grade level was the variable that did not cause a difference in anxiety scores.

6z
Calsmanin amaci: Bu arastirmanin amaci, Ankara Mizik ve Giizel Sanatlar Universitesi, Mizik ve Giizel Sanatlar Egitim

Fakultesi, Muzik Egitimi bolumu 6grencilerinin performans kaygisi diizeylerinin cinsiyete, 6grenim gorilen sinif diizeyine,
bireysel galgi tiriine ve bireysel ¢algi basarisi diizeyine gore farklilasip farklilasmadigini saptamaktir.

Materyal ve Yontem: Arastirmada var olan durumu betimlemek amaciyla iliskisel tarama modeli kullanilmistir. Calisma grubunu
2022-2023 dgretim yili giiz ddneminde Ankara Miizik ve Giizel Sanatlar Universitesi, Miizik ve Giizel Sanatlar Egitim Fakiiltesi,
Muzik Egitimi bolimu 1., 2. ve 3. sinifta 6grenimini stirdiiren 67 muzik 6gretmeni adayi olusturmaktadir. Calismada veri toplama
araci olarak, Kenny, Davis ve Oates (2004) tarafindan gelistirilen ve Ozevin-Tokinan (2013) tarafindan Tiirkge uyarlamasi yapilan
Kenny Muzik Performans Kaygisi Envanteri “K-MPKE” kullanilmigtir.

Bulgular: Elde edilen bulgular 6gretmen adaylarinin orta dizeyde performans kaygisina sahip olduklarini gostermistir.
Arastirmada cinsiyetin, bireysel galgi tiriinin ve basari diizeyinin 6gretmen adaylarinin performans kaygisi diizeylerinde
farkhlagmaya yol agan degiskenler oldugu ancak sinif diizeylerinin kaygi puanlamalarinda farklilasmaya yol agmayan degisken
oldugu sonucu elde edilmistir.
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INTRODUCTION

Anxiety is an emotional reaction such as threat, risk, worry, fear that a person may face throughout his life. However, anxiety,
which is a stimulant, is a stimulus that affects one's learning. In this context, the effect of anxiety on learning differs according to
the developmental qualities of individuals. When the definitions in the literature are examined, it is understood that anxiety is a
state of fear that the person feels unexpectedly or constantly without knowing about the problem (Cigek, 2020, p.28). Anxiety is
most commonly described as fear, risk, misfortune or discomfort. However, according to the framework in which it is defined and
the area of use, the content of the term anxiety is also quite wide and differs within itself, without disturbing its theoretical
structure (Uzun, 2016, p.9).

"Anxiety" is derived from the root "difficulty breathing", which has its origin in Latin. Anxiety was used frequently in the field
of literature after the second half of the 19th century in the history of humanity. It has been one of the most common words in
western literature, fine arts, especially in music, science, philosophy, religion, and politics. Starting from the other half of the
twentieth century, psychology has been emphasized and many studies have been carried out. The concept of anxiety was first
defined by Freud and its causes were investigated” (Freud, 1926 as cited in Erozkan, 2020, p.13).

Anxiety can be defined as a state of worry and tension felt under a risk (Bliytukoztirk, 1997).

Anxiety is an emotional state in which the individual perceives and interprets his/her internal or external sensations as a risky
situation and can watch continuously (Bilici, 2020, p.23). When we look at the common components of the definitions, we can
understand that the person is automatically stimulated in the physiological, psychological and behavioral context.

It can also be stated that anxiety has positive effects in terms of preparing oneself against negative situations that may arise
and taking precautions. Anxiety is an emotional state that sometimes leads the person to positive behaviors in daily life, and
sometimes prevents positive behaviors and causes uneasiness in general (Basarir, 1990, p.1 quoted by Cicek, 2020, p.28).
According to Demir (2020), cognitive, behavioral, psychological and physiological reactions experienced by the individual during
anxiety may occur. Table 1 includes these components and their common features.

Table 1. Common Characteristics of Anxiety

Psychological Symptoms

“ (1) Rapid heartbeat, palpitations; (2) shortness of breath, rapid breathing; (3) chest pain or pressure;

(4) feeling of suffocation; (5) dizziness, lightheadedness; (6) sweating, hot flashes, chills; (7) nausea, upset stomach, diarrhea;
(8) sway; (9) tingling or numbness in the arms, legs; (10) weakness, indecision, fainting; (11) tense muscles, inflexibility; (12) dry
mouth”

Cognitive Symptoms

“(1) fear of losing control, not being able to cope; (2) fear of physical injury or death; (3) fear of going crazy; (4) fear of negative
evaluation by others; (5) frightening thoughts, images, or memories; (6) perceptions of unreality or detachment from reality;
(7) poor concentration, confusion, may be distracted; (8) limitation of attention, hypersensitivity to threat; (9) poor memory;
(10) difficulty in reasoning, loss of objectivity”

Behavioral Symptoms

“(1) avoidance of threatening signs or situations; (2) escape, salvation; (3) seeking security, trying to alleviate anxiety; (4)
restlessness, excitement, stepping; (5) rapid breathing; (6) freezing, immobility; (7) difficulty speaking Emotional Symptoms (1)
being nervous, tense (2) scared, terrified; (3) restless, timid, irritable; (4) impatient, don't be disappointed”

Emotional Symptoms
“(1) nervous, (2) frightened, (3) restless, fearfull, irritable; (4) impatient, disappointed”

(Demir. 2020, s. 11).

An individual may experience anxiety in different areas of life, and performing in front of a crowd for any reason may cause
anxiety in this context. When considered in terms of instrument training, the ability to perform the target of a piece in front of an
ensemble is considered as a musical performance. Performance anxiety is one of the important factors affecting the quality of life
of a person. Although the state of anxiety is quite common in people who perform music, the high level of anxiety can negatively
affect the performance of the person.

“Performance manifests itself in all aspects of daily life, in all situations involving interaction with other people. Performance,
as we use it in daily life, is expressed as “the effort spent in reaching a goal” (Ergun 2008, p.50)

There are many definitions of performance anxiety in the literature. According to Kruger (1993), concert organist and recording
artist, who is known as a psychotherapist and international musician, performance anxiety or stage fright is basically the fear of
life. This problem can mean a depressive strain or numbness of the nerves. Except in some abnormal situations, it is a normal
reaction to a dangerous situation and this is because one can take risks because of the anxiety of failing to express oneself (Krlger,
1993, p.17 as cited in Sarikaya, 2018, p.19).
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Performance anxiety, which is a natural feature of the performance environment, can be considered a problem if it limits
one's ability and personal potential. In this context, negative self-influence of the person in cognitive, affective and behavioral
dimensions may cause performance anxiety to continue (Sarican, 2013, p.33).

“Performance anxiety has often been the case, especially for areas that require performance, such as on-stage arts or sports
activities. It can be emphasized that this type of anxiety can be effective in different structures such as readiness, the environment
in which the performance is performed or the audience. However, coping with anxiety is an element of the exam for the musician
to perform fully and achieve success” (Erézkan, 2020, p.23).

Music performance anxiety, which is an area in which anxiety states are specialized, is a common condition that appears to
those who receive music education and perform it in front of the public, regardless of amateur or professional. Music performance
anxiety covers not only the stage moment, but also the pre-performance preparation and post-performance evaluation process.
In addition to this, the performance of the instrument is a basic criterion in order to evaluate the stage performance, that is, to
evaluate the success of the instrument. In addition, it is important for a performance artist to be able to overcome situations such
as stress, anxiety and anxiety, to be successful in his instrument in technical, musical and artistic terms.

It can be stated that music performance anxiety is a combination of unsatisfactory emotional state, reaction and experienced
qualities and related physiological differences apart from stress, anxiety, fear etc. Music Performance Anxiety is a reaction that
occurs due to the nature of the person. It is a kind of arousal that occurs in order to motivate the body and mind to improve
performance and to adapt when faced with a situation that the person perceives as a threat or to adapt to a difficult situation
(Aydin, 2017, p.16).

The number of studies on music performance anxiety is increasing every year. When the literature is examined, it has been
observed that some of the researchers' studies have shown that the performance anxiety of musicians affects their musical
performance (Fehm, L., & Schmidt, K. 2006; Thomas, J.P., & Nettelbeck, T. 2014; Spahn, C., Echternach, M., Zander F.M., Voltmer,
E., Richter, B. 2010; Nussek, M. Zander, M., & Spahn, C. 2015; Steptoe, A., Fidler, H. 1987; Ryan, C. 2005). Others have examined
the performance anxiety of musicians in the context of the gender variable (Wesner, R.B., Noyes, R. Jr.& Davis, T.L. 1990), and
studies have also been conducted on therapy methods used in the treatment of musical performance anxiety (Juncos, D.G.,
Markman E. J. 2016; Jungos, G.D., Heinrichs A.G., Towle, P., Duffy K., Grand, M.S., Morgan, C. M., Smith, D.J. and Kalkus, E. 2017;
Shaw, T.A., Jungos, G.D., Winter, D. 2020).

It can be stated that Music Performance Anxiety, unlike negative emotional states, is a match state of the qualities related to
the experience and the physiologically felt differentiations related to it (Bilici, 2020, p.26).

The ability of a performer to perform a musical performance is much more than just hitting the right notes, and the fact that
he will perform a work that requires attention in front of an audience increases the risks of making mistakes, forgetting and losing
control. It can be stated that this situation will increase the pressure, stress and anxiety on the person who will perform (Uzun,
2016, p.20)

Music teachers, due to their profession, perform with their instruments both in front of their students and in social activities
such as ceremonies and commemorations. In this context, the fact that teacher candidates experience performance anxiety
throughout their education life has not been defined, the reasons and not knowing how to deal with anxiety may cause problems
in their professional lives. These difficulties they will experience in their professional life may negatively affect the quality of
education and leave a negative impression on students (Tokinan, 2014, p.89)

The aim of this study, which was carried out in the light of the explanations above, was to determine the performance anxiety
levels of music teacher candidates and to determine their differentiation levels in the context of various variables. For this purpose,
answers to the following questions were sought:

1) What are the performance anxiety levels of the music teacher candidates?
2) The performance anxiety levels of the music teacher candidates

a) Does it differ according to gender?

b) Does it differ according to the grade levels?

c
d

) Does it differ according to the individual instrument type?
)

Does it differ according to the instrument's level of success?
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METHOD/MATERIALS

Research Model

In this study, a correlational survey model based on due diligence was structured in order to determine the performance
anxiety of teacher candidates and to determine whether their anxiety levels differ according to various variables such as
instrument performance, gender, grade level, etc. “In research in the field of education, the most common descriptive method is
survey, researchers summarize characteristics (skills, preferences, behaviors, etc.) of individuals, groups or physical environments.
Studies aimed at collecting data to determine certain characteristics of a group are called survey research” (Blylikoztirk, 2014,
p.22).

“General survey models are survey arrangements made over the whole population or a group, sample or sample to be taken
from the universe in order to make a general judgment about the universe in a universe consisting of many elements. Singular or
relational survey can be made with general survey models. The correlational survey model is a research model that aims to
determine the existence and/or degree of co-variance between two or more variables” (Karasar, 2002, p. 79-81).

Working Group

This research group consists of 67 teacher candidates who continue their education in Ankara Music and Fine Arts University,
Faculty of Music and Fine Arts Education Department. 38 of the teacher candidates in the study group (56%) were female and 29
(44%) were male. The study group consisted of 27 (40%) from the 1st grade, 26 (39%) from the 2nd grade, 17 (21%) from the 3rd
grade teacher candidates in the Ankara Music and Fine Arts University, Faculty of Music and Fine Arts, Music Education
Department.

Data Collection Tools

Data in the research were collected through the “Personal Information Form” created by the researcher and the Kenny Music
Performance Anxiety Inventory “K-MPAI” developed by Kenny in 2004 and adapted into Turkish by Ozevin-Tokinan (2013).

Personal Information Form

The "Personal Information Form" created by the researchers was used to examine the variables (gender, grade level, individual
instrument type and individual instrument success) that may be related to the performance anxiety levels of music teacher
candidates.

Kenny Musical Performance Anxiety Inventory (KMPAI)

“Developed by Kenny in 2004, the K-MPAI was developed to measure pre-performance experiences and underlying
psychological vulnerabilities, to better conceptualize the condition to help artists suffering from performance anxiety, and to take
a step towards focusing on more appropriate, comprehensive treatments” (Tokinan, 2013, p.56).

When we look at the relationship between the components of the emotion-based anxiety theory put forward by Barlow and
K-MPAI, the anxiety state (lack of control, unpredictability, negative effect, situational symptoms, etc.); attention shift (eg focusing
on task or self-evaluation, fear of negative evaluation, etc.), physiological arousal and memory bias are included. Kenny's Music
Performance Anxiety Inventory consists of 25 items and 5 sub-factors. These sub-factors are "Negative Performance Perception
(items 1-14)", "Psychological Vulnerability (items 15-22)", "Somatic Anxiety (item 23)", "Personal Control (item 24)”” and
“Physiological Vulnerability (item 25)”. In the 7-point Likert-type inventory, items are scored as 1, 2, 3, 4, 5, 6, 7 from "strongly
disagree" to "strongly agree". The Cronbach's Alpha coefficient of the inventory for this study group was found to be .727.

Table 2. Kenny Musical Performance Anxiety Inventory (K-MPAI)

1) I never know if my performance will be good before a concert.
2) My mouth is dry before and during the performance.
3) | feel nauseous or dizzy before or during a performance.

4) | often worry about getting a negative reaction from the audience.
5) I remember when | first started my music education, | was worried about going on stage.

6) | worry that one bad performance could ruin my career.

7) Before or during a performance, my heart beats faster and my heart is pounding in my chest.

8) | give up performance opportunities worth doing because of anxiety.
9) Anxiety and nervousness about my performance affect my focus and concentration.

10) Often, as | prepare for a concert, | expect disaster and fear.

11) I worry so much before a performance that | lose sleep.
12) | experience shaking, trembling or chills before or during a performance.

13) I worry about being scrutinized by others.

14) | worry about my own judgment of how | will perform.

15) | often find it difficult to find the strength to do something.

16) | often think that life doesn't have much to offer me.

17) Even if | work hard in preparation for a performance, it is possible for me to make mistakes.
18) | often think that I am not a valuable person.
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19) During performance, | find myself unsure whether | can complete my performance.

20) Thinking about the evaluation results | will receive affects my performance.

21) Sometimes | feel anxious for no apparent reason.

22) | often think that there is nothing | can expect from life.

23) | experience feelings of panic before or during a performance.

24) After the performance, | worry if | can play well.

25) The tension in my muscles increases before or during performance.

Negative Perception of Performance: (1-14), Psychological Vulnerability: (15-22), Somatic Anxiety: (23), Personal Control: (24),
Physiological Vulnerability: (25).

FINDINGS AND COMMENTS

Table 3 shows the attitude score, arithmetic mean and standard deviation values of the whole scale and its sub-factors.

Table 3. Descriptive Analysis Results of Teacher Candidates' Performance Anxiety Levels

Sub-Factors N Min. Maks. X SS

Negative Perception of 67 21,00 86,00 51,98 1,79

Performance

Psychological Vulnerability 67 10,00 42,00 26,02 ,88

Somatic Anxiety 67 1,00 7,00 4,28 ,22

Personal Control 67 1,00 7,00 4,55 ,239
Physiological Vulnerability 67 1,00 7,00 4,50 ,24
Total 67 47,00 145,00 91,35 2,61

When Table 3 is examined, the lowest score that teacher candidates can obtain from the performance anxiety scale is 25; The
highest score is 175. In this context, based on the fact that the average of the anxiety scores obtained from the whole scale (91.35)
is close to the middle point value, it is thought that teacher candidates' anxiety about performance is at a moderate level. T-test
results are given in Table 4 in order to determine whether there is a significant difference in performance anxiety levels of teacher
candidates according to genders.

Table 4. T-Test Results of Performance Anxiety Levels of Teacher candidates by Gender

Sub-Factors N X SS sd t p
Negative Perception of women 38 56,6053 15,12 65 3,137 ,003
Performance

man 29 45,9310 11,82
Psychological women 38 26,3947 8,14 65 ,467 ,642
Vulnerability
man 29 25,5517 6,07
Somatic Anxiety women 38 4,7632 1,80 65 2,515 ,014
man 29 3,6552 1,75
Personal Control women 38 4,7632 1,92 65 1,006 ,318
man 29 4,2759 2,01
Physiological women 38 4,9474 2,02 65 2,137 ,036
Vulnerability
man 29 3,9310 1,79
Total women 38 97,4737 23,22 65 2,819 ,006
man 29 83,3448 15,68
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When Table 4 is examined, the performance anxiety levels of the teacher candidates have negative performance perceptions
(t[65] =3,137; p<.05), Somatic Anxiety (t[65] =2,515; p<.05) and Physiological Vulnerability (t[ 65] =2.137; p<.05) factors seem to
differ statistically significantly according to gender. This difference observed between the mean scores of male and female teacher
candidates is statistically significant. The result of one-way analysis of variance, which was carried out to determine the
differentiation of teacher candidates' performance anxiety levels according to grade levels, is presented in Table 5.

Table 5. One-Way Analysis of Variance Results of Music Teacher Candidates' Performance Anxiety Levels According to Class
Levels

Sub-Factors The Source of Sum of Squares Sd Mean square F p
Variance
Negative Perception of between-groups 27,524 2 13,762 ,062 ,940
Performance variance
within-group variance 14223,461 64 222,242
Total 14250,985 66
Psychological between-groups 109,188 2 54,564 1,030 ,363
Vulnerability variance
within-group variance 3390,752 64 52,980
Total 3499,940 66
Somatic Anxiety between-groups 8,308 2 4,154 1,212 ,304
variance
within-group variance 219,304 64 3,427
Total 227,612 66
Personal Control between-groups 19,062 2 9,531 2,590 ,083
variance
within-group variance 235,506 64 3,680
Total 254,567 66
Physiological between-groups 8,646 2 4,323 1,106 ,337
Vulnerability variance
within-group variance 250,100 64 3,908
Total 258,746 66
Total between-groups 102,492 2 51,246 ,109 ,897
variance
30028,911 64 469,202

within-group variance
30131,403 66
Total

When Table 5 is examined, it is seen that there is no statistically significant difference in performance anxiety levels of teacher
candidates according to grade level in the context of Negative Performance Perception, Psychological Vulnerability, Somatic
Anxiety, Self-Control and Physiological Vulnerability sub-factors.
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Table 6. One-Way Analysis of Variance Results of Music Teacher Candidates' Performance Anxiety Levels by Individual

Instrument Type

Sub-Factors The Source of  Sum of Squares Sd. Mean square F p
Variance
Negative Perception of between- 884,435 3 294,812 1,390 ,254
Performance groups
variance
within-group 13366,550 63 212,167
variance
Total 14250,985 66
Psychological Vulnerability between- 109,599 3 36,533 ,679 ,568
groups
variance
within-group 3390,342 63 53,815
variance
Total 3499,940 66
Somatic Anxiety between- 27,337 3 9,112 2,866 ,044
groups
variance
within-group 200,275 63 3,179
variance
Total 227,612 66
Personal Control between- 5,559 3 1,853 ,469 ,705
groups
variance
within-group 249,008 63 3,953
variance
Total 254,567 66
Physiological Vulnerability between- 34,863 3 11,621 3,270 ,027
groups
variance
within-group 223,883 63 3,554
variance
Toplam 258,746 66
Total between- 2232,161 3 744,054 1,680 ,180
groups
variance
within-group 27899,424 63 442,845
variance
Total 30131,403 66

When Table 6 is examined, it is seen that there is a statistically significant difference in performance anxiety levels of teacher
candidates according to individual instrument type in the context of Somatic Anxiety (F=2,866,p<.05) and Physiological
Vulnerability (F=3,270, p<.05) factors. The results of the LSD test performed to determine between which groups the resulting

differentiation occurred are given in Table 7.

Table 7. Results of the LSD test performed to determine between which groups the differentiation occurred according to
individual instrument type in the context of somatic anxiety and physiological vulnerability in Performance Anxiety Levels of

Teacher candidates

Sub-Factors mean difference SS p

Somatic Anxiety Clavier - Bow -2,10 74 ,006
Wind- Clavier 1,85 ,78058 ,021

Physiological Vulnerability Clavier - Bow -2,20 ,78861 ,007
Bow - Strings 1,36 ,57 ,020

In Table 7, the data on the difference in anxiety level of teacher candidates according to individual instrument type were
examined. In the context of the Somatic Anxiety factor, it is seen that the anxiety levels of those whose individual instruments are
keyed (X=2.75) are statistically significantly lower than those whose individual instruments are stringed (X=4.85) and wind
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instruments (X=4.60). In the context of the Physiological Vulnerability factor, it is seen that the anxiety levels of those whose
individual instruments are stringed (X=5.45) are statistically significantly higher than those whose individual instruments are with
keys (X=3.25) and strings (X=4.08).

Table 8. One-Way Analysis of Variance Results of Music Teacher Candidates' Performance Anxiety Levels According to Academic
Achievement

Sub-Factors The Source of Sum of Squares Sd. Mean square F p
Variance
Negative Perception between-groups 2214,349 4 553,587 2,851 ,031
of Performance variance
within-group variance 12036,636 62 194,139
Total 14250,985 66
Psychological between-groups 647,156 4 161,789 3,516 ,012
Vulnerability variance
within-group variance 2852,784 62 46,013
Total 3499,940 66
Somatic Anxiety between-groups 45,371 4 11,343 3,859 ,007
variance
within-group variance 182,241 62 2,939
Total 227,612 66
Personal Control between-groups 8,158 4 2,040 ,513 ,726
variance
within-group variance 246,409 62 3,974
Total 254,567 66
Vulnerability between-groups 21,341 4 5,335 1,393 ,247
variance
within-group variance 237,405 62 3,829
Total 258,746 66
Total between-groups 5524,260 4 138,065 3,48 ,013
variance
within-group variance 24607,143 62 396,889
Total 30131,403 66

When Table 8 is examined, it is seen that there is a statistically significant difference in performance anxiety levels of teacher
candidates according to academic achievement in the context of Negative Performance Perception (F=2,851, p<.05), Psychological
Vulnerability (F=3,516, p<.05) and Somatic Anxiety (F=3,589, p<.05). The results of the LSD test performed to determine between
which groups the resulting differentiation occurred are given in Table 9.

Table 9. The results of the LSD test performed to determine between which groups the differentiation occurred according to
instrument performance in the context of negative performance perception, psychological vulnerability and somatic anxiety
factors of performance anxiety levels of teacher candidates

Sub-Factors mean difference SS p
Negatif Performans Algisi 75-84 95-100 161,181 4,87 ,002
85-94 95-100 12,272 4,87 ,014
Psychological Vulnerability 55-64 85-94 9,272 3,687 ,015
55-64 95-100 10,807 3,878 ,007
65-74 85-94 7,439 3,124 ,020
65-74 95-100 8,974 3,347 ,009
Somatic Anxiety 55-64 65-74 2,50 1,106 ,027
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55-64 95-100 3,07 ,980 ,003
75-84 95-100 1,80 ,599 ,004
85-94 95-100 1,62 ,599 ,009
85-94 95-100 -1,44 ,684 ,038
Total 55-64 95-100 28,173 11,390 ,016
65-74 95-100 20,756 9,83 ,039
85-94 95-100 17,513 6,96 ,015

In Table 9, the data on the difference in anxiety level of teacher candidates according to instrument success were examined.
In the context of negative performance perception, the success score of the individuals defined in the 95-100 (X=41.00) range
differs significantly from those defined between 75-84 (X=57.18) and 85-94 (X=53.27) levels appear to be lower. In the context of
the psychological vulnerability factor, it was observed that the anxiety levels of people whose instrument success was defined in
the 85-94 (X=24.22) range were lower than those whose instrument performance was defined between 55-64 (X=33.50) and 65-
74 (X=31.66) instruments. In addition, the anxiety levels of individuals defined in the range of 95-100 (X=22.69) differ significantly
in favor of instrument success scores compared to those defined in the range of 55-64 (X=33.50) and 65-74 (X=31.66). In the
context of somatic anxiety, the success scores of the individuals defined as 95-100 (X=2.92), 55-64 (X=4.54), 75-84 (X=4.72) and
85-94 (X=4.54) It is seen that there is a significant difference in favor of teacher candidates (significantly low in enrollment level).

CONCLUSION AND DISCUSSION

Today, the fact that music teacher candidates experience performance anxiety and have negative psychological and physical
behaviors due to different variables are among the subjects examined by music education researchers. When the data obtained
from this study are evaluated, it can be stated that the performance anxiety levels of the music teacher candidates are close to
the average value, and teacher candidates' concerns about performance are at a moderate level.

When we look at the gender variable that affects the anxiety levels, in the context of sub-factors, it is seen that the
performance anxiety levels of teacher candidates differ statistically according to gender in the context of negative performance
perception, somatic anxiety and psychological vulnerability. It was concluded that the resulting differentiation was more anxious
in women at the level of the whole scale and defined sub-factors.

In addition to this study, in which the data that gender is a variable that affects the performance anxiety levels of music teacher
candidates, results about the gender variable were also obtained when the literature was examined. In a study conducted with
the participation of musician students, it was stated that women showed higher anxiety than men (Abel&Larkin, 1990). In another
study that supports this result; It has been stated that performance anxiety has a negative effect and that female students have
higher anxiety scores than male students (Atay, 2018). In this context, the disadvantage of female students with high music
performance anxiety due to anxiety during the performance negatively affects female students psychologically and physically.

According to the results of the research, it was concluded that the performance anxiety levels of the teacher candidates did
not differ statistically significantly according to the grade level in terms of negative performance perception, psychological
vulnerability, somatic anxiety, personal control and vulnerability factors. In another study in the literature, it was determined that
the music performance anxiety of teacher candidates differed significantly between 1st and 2nd grades and 1st and 4th grades
according to the grade level. This difference was reflected in the results as the performance anxiety of the 1st grade music teacher
candidates was lower than the music performance anxiety of the 2nd and 4th grade music teacher candidates (Jelen, 2017).

According to the individual instrument type, the performance anxiety levels of teacher candidates; It was concluded that there
was a statistically significant difference in the context of somatic anxiety and physiological vulnerability sub-factors. When the
studies on this variable were examined, it was seen that the self-efficacy perception levels of the students regarding stage
management differed significantly according to the individual instrument types (Birdal, 2021). In another study, it was concluded
that there was a significant difference between the trait anxiety level of music teaching students in terms of instruments, but
there was no significant difference between the anxiety level of statefulness (anxiety that occurs at a certain moment and under
a certain condition) (Umuzdas & Tok, 2020).

Music performance anxiety, which causes physical and psychological behaviors, also affects musicians' instrument success.
According to another result obtained from the research, according to the academic success of the performance anxiety levels of
the teacher candidates; It was concluded that there was a statistically significant difference in terms of negative performance
perception, somatic anxiety and psychological vulnerability factors. When we look at the literature (Nacakci & Dalkiran), it is stated
that students with academic success scores between 41-60 in individual instrument lessons are more anxious than those with an
academic success score of 81-100, and students with high academic success have lower anxiety in instrument exams. When we
look at the findings of another study examining academic achievement scores, it was concluded that as the test anxiety levels of
music teacher candidates decrease, instrument education success scores increase (Klicik, 2010). The findings of the studies
obtained support each other.
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Music teachers, who have to perform in front of an ensemble throughout their professional life, are expected to be successful
in performance-oriented courses in undergraduate programs. In this context, instrument success is a basic criterion in the
evaluation of students. Within the framework of this research, it was concluded that the performance of music teachers in front
of the public negatively affects their anxiety levels, depending on various variables. The fact that their anxiety levels are lower can
contribute positively to them in terms of successfully performing their profession and raising successful students. It is thought that
this study will draw attention to the importance of music performance anxiety in the context of various variables.

RECOMMENDATIONS
Considering the results of this research;

It is thought that it is normal for people who play bow instruments to show performance anxiety compared to their keyboard
instruments because they are in the music community. In this context, it is suggested that those who perform the relevant
instruments should perform more frequently in the musical ensemble.

Based on the fact that high instrument performance is a variable that affects performance anxiety, educational experiences
should be presented to increase the instrument success of individuals. (Calg egitimi derslerinin programlardaki sirelerinin
iyilestirilmesi, calgidaki yetkinligi destekleyen bireyin aktif katiimina firsat veren workshoplarin diizenlenmesi, Bireysel 6gretim
yontemlerinin kullanilmasi, vb.)

When evaluated within the framework of behavioral theories, it is recommended to give positive reinforcements for the
individual's instrument performance in order to increase or maintain the individual's instrument success, and to remove negative
stimuli (eg, Perfectionist attitude of the family, high expectations, works not suitable for the individual's readiness level, etc.).
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APPENDIX

CONTENT

(0) Strongly Disagree
(6) Strongly Agree

@
2
3
“
6))

1) I never know if my performance will be good before a concert.

2) My mouth is dry before and during the performance.

3) I feel nauseous or dizzy before or during a performance.

4) I often worry about getting a negative reaction from the audience.

5) I remember when I first started my music education, I was worried about
going on stage.

6) I worry that one bad performance could ruin my career.

7) Before or during a performance, my heart beats faster and my heart is
pounding in my chest.

8) I give up performance opportunities worth doing because of anxiety.

9) Anxiety and nervousness about my performance affect my focus and
concentration.

10) Often, as I prepare for a concert, I expect disaster and fear.

11) I worry so much before a performance that I lose sleep.

12) I experience shaking, trembling or chills before or during a
performance.

13) I worry about being scrutinized by others.

14) I worry about my own judgment of how I will perform.

15) I often find it difficult to find the strength to do something.

16) I often think that life doesn't have much to offer me.

17) Even if I work hard in preparation for a performance, it is possible for
me to make mistakes.

18) I often think that I am not a valuable person.

19) During performance, I find myself unsure whether I can complete my
performance.

20) Thinking about the evaluation results I will receive affects my
performance.

21) Sometimes I feel anxious for no apparent reason.

22) I often think that there is nothing I can expect from life.

23) I experience feelings of panic before or during a performance.

24) After the performance, I worry if I can play well.

25) The tension in my muscles increases before or during performance.
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INTRODUCTION

Education is a system with input, process, output and feedback mechanisms. Exams are one of the most effective ways to
provide results and feedback to students, parents and the school. In order to evaluate the results of the teaching in education,
both national and international exams are applied and their results are emphasized with sensitivity (incikabi, Pektas, & Siile, 2016).
In Tirkiye, central measurement and evaluation is carried out by the Ministry of National Education (MoNE) and the Student
Selection and Placement Center (SSPC) to select students for secondary and higher education institutions. The Ministry of National
Education has implemented five different systems in the transition to secondary education since 1997, with the claim of improving
the quality of the exam, which is the transition to secondary education, eliminating the differences in education between regions,
and implementing a system in line with the requirements of the age (Demir & Yilmaz, 2019). More recently a new system of
transition to secondary education, called High School Transition System (HSTS), was put into practice on February 14, 2018 because
the latter one was abolished on October 3, 2017, on the grounds that it is not possible to enter high schools without score and all
students have to take the exam and experience exam stress. (MoNE, 2018). The exam in high school transition system was
occurred on June 2018 for the first time. There are 90 questions consisting of 50 verbal and 40 numerical questions.

Since October 2018, the Ministry of National Education has published some sample questions for the exam in high school
transition system. These sample questions are similar to the main exam to be held at the end of 8th grade. In this way, the students
who will take the exam have an idea about which subjects and what kind of questions they will encounter. Therefore, considering
that the students will be placed in secondary education with the scores they will get from this exam, it will be useful to determine
the acquisitions necessary to solve these questions and to determine the cognitive process steps. Classification is made according
to various taxonomies in order to determine at which cognitive process and knowledge level the exam questions are and at what
level the students have acquired (Demir, 2011). Among these taxonomies, Bloom's Taxonomy is preferred (Thompson, 2008).

Taxonomy enables students to classify the goals they want to gain (Biimen, 2006). Another benefit of taxonomies is that they
rank the targets from simple to complex, from concrete to abstract, as prerequisites for each other (S6nmez, 2015). Although
there are more than one taxonomy in the literature, the most preferred is Bloom Taxonomy or Revised Bloom Taxonomy. Among
the reasons why Bloom's taxonomy is preferred more is its effect on providing consistency by giving importance to the
classification of the cognitive domain and the measurement process (Giindiiz, 2009). Thinking skills in this taxonomy are of two
types, lower and higher thinking skills. The titles of knowledge, comprehension and application are at the lower level, while the
titles of analysis, synthesis and evaluation are at the upper level. The Bloom Taxonomy was reviewed in 2000 by Anderson and his
colleagues and brought to the literature as the Revised Bloom Taxonomy (Anderson et al., 2014).

Revised Bloom Taxonomy

The original Bloom's Taxonomy was widely accepted, but it was criticized by some researchers in the following years, and as a
result, a need for renewal arose (Yuksel, 2007). The first classification made was renewed in line with the criticisms and the fact
that the student-centered approach did not fully measure the high-level thinking skills (Anderson et al., 2001). The expert team
formed under the leadership of Anderson, a student of Krathwohl and Bloom, who also took part in the preparation of the original
taxonomy, claimed that the taxonomy process was not completed (Anderson, 1999; Krathwohl, 2002). From this point of view,
this team, consisting of curriculum development, assessment and learning psychologists, rearranged the original taxonomy after
five years of work and published it under the editorship of Anderson and Krathwohl (Anderson, 2002). The most important
difference that distinguishes the revised Bloom Taxonomy from the original is the two-dimensionalization of the cognitive domain
(Krathwohl, 2002). With YBT, the classification process has changed from one-dimensional to two-dimensional. With YBT, noun
and verb forms are separated from each other and become easy to understand. In the dimension of knowledge, noun cases consist
of 4 categories, in the cognitive process dimension, verb cases consist of 6 steps (Ari, 2011).

Level of Knowledge

Today's education system is based on constructive, active and cognitive learning, which includes meaningful learning. It is
accepted that students choose the necessary information for their own learning, away from passivity, at the center of learning.
Students have become a permanent learning tool by making sense of the given information rather than being a recording device
that takes the information from their teachers, parents and textbooks. In the current understanding of learning, in which the
student is centered and constructivist learning predominates, what students learn and how they learn shows the importance of
meaningful learning. It is accepted that students create their own meaningful learning by using the positive and negative aspects
of the environment depending on their previous knowledge, cognitive and metacognitive activities and all the activities they can
benefit from in the teaching environment. Students try to make sense of the information they have acquired in the new
environments they enter by making use of their previous knowledge. In this context, there are cognitive processes in which
students can actively use their previous knowledge in constructivist learning. Information dimension; It consists of four main
groups as factual knowledge, conceptual knowledge, procedural knowledge and metacognitive knowledge and eleven subgroups
(Anderson & Krathwohl, 2001).
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Cognitive Process

Increasing the permanence and transfer of learned knowledge is also among the two most important aims of education. While
the ability to remember a previously learned material close to the way it was learned after a certain period of time expresses the
permanence of learning, the ability to search for answers to new questions, find solutions to new problems and facilitate new
learning refers to the transfer of what has been learned. In the updated taxonomy, cognitive processes focus in detail on the
"Comprehension, Application, Analysis, Evaluation and Creation" steps, which enable the transfer of what has been learned, rather
than the "Remembering" step that provides permanence (Anderson & Krathwohl, 2001).

The Revised Bloom Taxonomy is formed as in the following Table 1.

Table 1. The Revised Blook Taxonomy

Cognitive Processes

Level of Knowledge Remember Understand Apply Analyze Evaluate Create

Factual
Conceptual
Procedural

Metacognitive

When the relevant literature is examined, it is seen that there are studies that examine the objectives included in the
curriculum for different courses according to the Revised Bloom Taxonomy (RBT). Examining the achievements of science
curriculum (Aktan & Seving, 2018; Avcl, Oz, Cangiiven & Binzet, 2017; Gokler & Ari, 2012; Giiven & Aydin, 2017; Kurnaz & Yaz,
2017); analysis of science and technology course exam questions (Ari & inci, 2015; Ayvaci & Tiirkdogan, 2010); examination of
secondary school chemistry curriculum outcomes (Zorluoglu, Kizilaslan, & Soézbilir, 2016); examination of secondary school
mathematics curriculum (6-8th grades) achievements (Kablan, Baran & Hazer, 2013), analysis of mathematics course exam
questions (Baki & Kogce, 2009; Dursun & Parim-Aydin, 2014; Karaman & Bindak, 2017), analysis of national level exam questions
(Aypay, Gokler & Ari, 2012; Bas & Beyhan, 2012; Cevik, 2010; Dursun & Parim-Aydin, 2014, Cifci, Sonmez & Kog, 2013) studies
have been carried out.

Among these studies, K6gce and Baki (2009) examined the exam questions prepared by mathematics teachers and concluded
that the questions generally measure low-level thinking skills. In the study of Giindiiz (2009), Science and Technology questions
were examined and it was concluded that 64.65% of these questions were at the knowledge level, while 92.19% of them were
low-level questions. In addition, Ayvaci and Tirkdogan (2010) examined the written questions prepared by the teachers in the
Science and Technology lesson according to the new taxonomy in their study and concluded that the questions were at the level
of remembering and knowing at a rate of 55%. In another study, the achievements in the 2013 Science curriculum were examined
according to the renewed Bloom taxonomy and it was concluded that 69% of the gains were in the sub-cognitive level steps of the
taxonomy, but when it was examined in terms of knowledge, 63% of them were in the conceptual knowledge dimension (Yaz &
Kurnaz, 2013). In the study of Karaman and Bindak (2017), 72.5% of the TEOG exam questions were low-level and 27.5% were
high-level; They determined that 41.3% of the exam questions prepared by the teachers were at the level of understanding and
application. In the studies of Giiven and Aydin (2017), when he examined the questions in the 8th grade science curriculum, it was
concluded that 48.72% of the questions were at the comprehension level. In a study in which the achievements in the 2017 Science
draft program were examined according to the renewed Bloom taxonomy, 8.65% of the achievements were recall, 40.79%
comprehension, 16.35% application, 11.65% analysis, It has been determined that 3.95 of them are at the evaluation stage and
16.92% at the creation stage (Cangiiven, Oz, Binzet, & Avci, 2017). When Yolcu (2019) evaluated the achievements in the 3rd and
4th grade Science curriculum according to the revised taxonomy, he concluded that he addressed the comprehension level at a
rate of 43%.

In general studies, instead of questions that measure low-level mental skills, question information only and are based on
memorization; They emphasized the need to prepare questions that can interpret information, adapt existing information to new
situations, and provide the opportunity to establish relationships with different disciplines. As can be seen, the reconstructed
Bloom taxonomy is a frequent topic in the literature. In addition, when the studies examined were examined, it was determined
that as the years progressed, with the development of science and technology, the steps of the questions asked to the students
were generally parallel to each other, that is, they appealed to low-level mental skills. Today, sample questions of the entrance
exam to high schools have been published by the Ministry of National Education in order to close this gap, and warnings have
been made that these questions must be solved by the students. From this point of view, this study has been put forward to reveal
which mental process the sample questions, which have been discussed for a long time and taken into account by all stakeholders,
address. In addition, this study has been put forward to raise awareness about the importance of higher-order thinking skills and
the need to highlight them. To summarize, in this research, it is aimed to examine the sample questions for the exam in high school
transition system published between 2018-2022 according to the revised bloom taxonomy.
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METHOD

Research Design

In this research, which aims to examine sample science questions for the high school entrance exam published by the Ministry
of National Education, according to the cognitive steps of the revised bloom taxonomy, the document analysis model was used.
Document analysis is the examination of the existing written or unwritten source of the researched subject (Blyikoztiirk et al.,
2018).

Research Data Source

The data source of this research is the science questions in the sample questions for the central examination for secondary
education institutions to admit students by examination published on the website of the General Directorate of Measurement,
Evaluation and Examination Services (URL1, 2022) by the Ministry of National Education since October 2018. Between October
2018 and December 2022, a total of 355 science questions were published and in this study all of these questions examined
according to the revised bloom taxonomy.

Data Analysis

While analyzing the questions, cognitive process and knowledge dimensions of the restructured Bloom Taxonomy were taken
into consideration. In order to find out which level the questions belong to in the taxonomy, firstly, the sentence structures, which
are the main expressions of the questions, were focused on. A sentence is formed by combining the words noun and verb. In the
guestion analysis, the questions were divided into two parts as noun and verb, and then the noun part of the question provided
the information dimension, while the verb part provided the cognitive process dimension. In this analysis, while placing the
questions in the taxonomy table consisting of horizontal and vertical dimensions, the verbs and nouns in the taxonomy table were
taken into consideration. In order to explain how the questions are classified in order to establish the theoretical validity in the
study, the following examples of questions regarding the determination of the cognitive levels and types of knowledge of the
analyzed questions are shared.

10. Asagida 10 g saf K sivisinin isitilmasi sirasinda termometrede okunan degerler gosterilmistir.

g
)
i

30°C -

100 J 1s1 veriliyor

Buna gore asagida kiitleleri ve isi-sicaklik grafikleri verilen saf maddelerin hangisi K maddesi ile ayni cinstir?

A B
) Sicaklik (°C) ) Sicaklik (°C) ) Sicaklik (°C) D) Sicaklik (°C)
181--=
13 :
I
Is1 (J Is1 (J Isi (J Is1 (J
200 ) 100 “) 100 ) 200 )
1049 209 209 1049
A maddesi B maddesi C maddesi D maddesi

Figure 1. Sample Coding 1 — 2022 February 10*" question

As this question is about the calculation of specific heat of some materials, it is classified into “procedural” as the level of
knowledge and “apply” as the cognitive process.
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5. 21 Aralik tarihinde birim ylizeye diisen enerji miktari asagidaki gérselde verilmistir.

Pembe Yesil Turuncu
Mavi Sari Kirmizi

Gorselde her renk birim ylzeye disen farkli miktarlardaki Giines enerjisini ifade etmektedir.
Buna gore verilen tarihler igin,

7
':ﬁ‘

Pl 00 N

[ CK e pe—.).
W (.. —, — S—

N YA,

21 Haziran 23 Eylul

renklendirmelerinden hangileri dogrudur?

A) Yalniz | B)lvell C)llvelll D)1, 1Ilvelll

Figure 2. Sample Coding 2 — 2021 October 5'" question

As this question is about the determination of one simple phenomena “amount of energy per unit surface” for different days
of year, it is classified into “factual” as the level of knowledge and “remember” as the cognitive process

The researchers performed the analyzes separately from each other. Then, the two researchers came together and the results
were compared. Disputes were reviewed and a common conclusion was reached. After these procedures were repeated several
times by all questions, the researcher analyzed the questions. The answers with the same evaluation of the two researchers were
accepted as consensus, and the answers with different evaluations were accepted as differences of opinion. The reliability of the
research; Reliability=Consensus/(Consensus + Disagreement)*100 is calculated using the mathematical expression. Accordingly,
the reliability of the research was found to be 83.33%. Finding the result above 0.70 ensures the reliability of the research (Miles
& Huberman, 1994). Therefore, the classification can be expressed as reliable.

FINDINGS

In this section, the findings after the analysis of questions will firstly be given according to the year, to the level of knowledge
and the cognitive process and finally according to the learning areas. In this study, 355 sample questions are published between
2018 and 2022. For each of 4 years, the following table 2 shows the distribution of questions in terms of revised bloom taxonomy
categories.

As seen in table 2, most of the sample questions examined are within the scope of conceptual questions. 74% of the questions
published in 2018, 75% of the questions in 2019, 66% of the questions in 2020 and 2021, and 70% of the questions in 2022 are at
the level of conceptual knowledge. While no questions from the metacognitive knowledge dimension were encountered among
the questions examined, the factual knowledge dimension was the least included information dimension for each year.

When the cognitive processes in Table 2 are examined, it is seen that there are no questions in the evaluation and creation
dimensions. On the other hand, it is seen that the most used cognitive dimension among the remaining 4 dimensions is the
understand dimension. It consists of questions in the dimension of understanding values between 48% and 74% of all questions
in 4 years. At least, questions were included in the remember dimension.
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Table 2. Distribution of sample questions according to the years

e Level of Knowledge Cognitive Processes
©
L Remember Understand Apply Analyze Total
Factual 0 3 0 0 3
00 Conceptual 1 16 3 6 26
i
Q Procedural 0 1 3 2 6
Total 1 20 6 8 35
Factual 5 1 0 0 6
N Conceptual 1 37 10 12 60
i
I Procedural 0 0 11 3 14
Total 6 38 21 15 80
Factual 4 7 0 0 11
S Conceptual 1 46 0 6 53
Q Procedural 0 6 7 3 16
Total 5 59 7 9 80
Factual 3 3 1 0 7
- Conceptual 5 40 2 6 53
(o]
Q Procedural 0 6 10 4 20
Total 8 49 13 10 80
Factual 0 2 0 0 2
~ Conceptual 10 37 3 6 56
o
Q Procedural 0 4 8 10 22
Total 10 43 11 16 80
The graph of these findings is as below.
Graph 1. Distribution of sample questions according to the years
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For each of 4 years, the following table 3 shows the distribution of questions in terms of learning areas.
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Table 3. Distribution of sample questions in terms of learning areas according to the years

Cognitive Processes

Level of Knowledge

Learning
Areas

Remember Understand Apply Analyze Total
Factual 5 5 0 0 10
T o
S Conceptual 5 39 6 58
(]
£ E Procedural 0 0 4 0 4
=)
Total 10 44 12 6 72
Factual 3 3 1 0 7
w
2&  Cconceptual 6 57 3 13 79
E —
© 2  Procedural 0 6 12 8 26
G ©
Total 9 66 16 21 112
Factual 3 6 0 0 9
8 £  Conceptual 1 43 6 9 59
d
£ 2 Procedural 0 8 19 12 39
Total 4 57 25 21 107
Factual 1 2 0 0 3
2
© g Conceptual 6 37 1 8 52
% g Procedural 0 3 4 2 9
2 Total 7 42 5 10 64

When Table 3 is examined, it is seen that the 355 questions analyzed are almost equally distributed according to science
learning areas. 112 of the sample questions examined are in the "Creatures and Life" learning area, 107 in the "Physical Events",
72 in the "Earth and the Universe" and 64 in the "Matter and Nature" learning area. Similar to the table 2, most of the questions
belong to the conceptual level of knowledge and to the understand level as the cognitive process. As seen in Table 3, 57 questions
in the "Creatures and Life” learning area have the highest frequency in the "Conceptual - Understanding" category.

DISCUSSION

When looking at the results obtained from this study conducted for the purpose of analyzing sample questions for the exam
in high school transition system published between 2018-2022 according to the revised bloom taxonomy, almost all of the
questions are in the conceptual knowledge class and are preferred from low-level questions, and high-level questions are the last
ones (58 question — Analyze). Another important finding is that all of the high-level questions (58 questions) are preferred from
the category “Analyze”, but not at all from the categories “Evaluate” and “Create”. It should be known that the possibility of
applying the “Create” category in multiple choice exams is almost impossible. For this reason, it is not something to be criticized
for not asking questions suitable for this category. Despite this, not asking enough questions in accordance with the “Apply” and
“Evaluate” categories should be considered as an important deficiency. When many studies on this subject are examined, it is
seen that similar results have been reached (Ari & inci, 2015; Ayvaci & Tiirkdogan, 2010;Bas & Beyhan, 2012; Cevik, 2010; Dursun
& Parim-Aydin, 2014, Gokler, Aypay & Ari, 2012; S6nmez, Kog & Cifci, 2013). The results of these cited studies also revealed the
fact that the questions in the national exams and science course exams were from low-level questions.

In the current study, it has been observed that science questions mostly measure low-level thinking skills and concentrate
especially on the comprehension level. The fact that the questions are mostly at the comprehension level may not be sufficient to
develop high-level thinking skills, while making a contribution to the students' understanding of the subject (Gliven & Aydin, 2017).
In the study, while the questions measuring high-level thinking skills were at a low rate in the analysis and evaluation step, no
questions were found in the creation step. Although the distribution of science questions in high school entrance exams is not
balanced, the increase in the number of questions prepared for high-level thinking skills draws attention in recent years. The
reason for this is that it is an exam that requires students to relate their existing knowledge to daily life and interpret it from
different perspectives. It is thought that this situation will contribute to the permanence of knowledge in students and that each
student gains these skills in order to solve the situations they encounter in their daily lives by using their problem-solving skills
(S6nmez, Kog & Cifci, 2013). It is clear that it is a highly selective exam, as the science questions in the high school entrance exams
do not only include reading comprehension questions, but require interpretation of many information. These results are similar
to other studies in the literature (Ayvaci & Tirkdogan, 2010;Bas & Beyhan, 2012). It has been determined that the taxonomic
distribution of the examined questions is not homogeneous, and there is a discordance in terms of proportion. In the literature,
similar studies were found in which science questions in central exams were examined according to the revised Bloom's taxonomy.
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Central exams are made with multiple choice questions. Since these questions are generally used in the measurement of behaviors
at the level of remembering, understanding and application and do not allow students to create the answers personally, they lead
them to rote thinking (Gokler, Aypay & Ari, 2012). For this reason, it is necessary to use open-ended questions in order to measure
individuals' high-level thinking skills (problem solving, critical thinking, etc.). These types of questions provide an opportunity for
individuals to reflect and also to personally create answers. It is unlikely that the test questions in the central exams administered
in Turkey, in which many students participate, will be distributed conveniently and to a similar extent across all levels of the revised
Bloom's taxonomy.

RECOMMENDATIONS

Suggestions developed within the framework of the results obtained from the findings of the research can be listed as follows;

[J The questions in the transition exams from basic education to secondary education should not be stacked on the
renewed Bloom taxonomy table, but should be distributed homogeneously in the cells. It should not be aimed at
certain knowledge and cognitive process dimensions, but should be in a quality that will enable all knowledge and
cognitive process dimensions to be used.

[J The questions and achievements are located in the lower level cognitive steps. High-level thinking skills of students
should be increased by increasing the number of questions and achievements in high-level cognitive steps. For this,
the type of questions in the central exams should be changed, open-ended questions should be included in addition
to multiple-choice questions, or high-level cognitive skills should be measured with multiple-choice questions.

Declaration of Conflicting Interests
The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or publication of this
article.

Statements of publication ethics
I/We hereby declare that the study has not unethical issues and that research and publication ethics have been observed
carefully.

Researchers’ contribution rate
The study was conducted and reported with equal collaboration of the researchers.

Ethics Committee Approval Information

As this study is of the document analysis method, the Ethics Committee Approval Document is not needed.

REFERENCES

Aktan, O. & Seving, O. S. (2018). ilkokul Fen Bilimleri Dersi Ogretim Programi ders kazanimlarinin yenilenen Bloom Taksonomisine incelenmesi \l.
International Congress of Multidisciplinary Studies, Adana. 4-5 May 2018.

Anderson, L. W. (1999). Rethinking Bloom’s taxonomy: Implications for testing and assessment. Department of Education.Reports. ED 435630.
Anderson, L. W. (2002). Curricular alignment: A re-examination. Theory Into Practice, 41(4), 255-260

Anderson, L. W., Krathwohl, D. R., Airasian, P., Cruikshank, K., Mayer, R., Pintrich & Wittrock, M. (2001). A taxonomy for learning, teaching and
assessing: A revision of Bloom’s taxonomy. New York. Longman

Ari, A. (2011). Bloom’un gbzden gegirilmis biligsel alan taksonomisinin Tirkiye’de ve uluslararasi alanda kabul géorme durumu. Kuram ve
Uygulamada Egitim Bilimleri, 11(2), 749-772

Ari, A. & Gokler, Z. S. (2012). ilkégretim fen ve teknoloji dersi kazanimlari ve SBS sorularinin yeni Bloom taksonomisine gére degerlendirilmesi.
X. Ulusal Fen Bilimleri ve Matematik Egitimi Kongresi, Nigde. 20-30 Haziran 2012.

Ari, A. ve inci T. (2015). Sekizinci sinif fen ve teknoloji dersine iliskin ortak sinav sorularinin degerlendirilmesi. Usak Universitesi Sosyal Bilimler
Dergisi, 8 (4), 17-50.

Ayvaci, H. ve Tirkdogan, A., (2010). Yeniden yapilandirilan Bloom taksonomisine gére fen ve teknoloji dersi yazili sorularinin incelenmesi. Tiirk
Fen Egitimi Dergisi, 7(1).13-25.

Bas, G. & Beyhan, O. (2012). Seviye belirleme sinavi (SBS) ingilizce sorularinin bilissel alan taksonomisine gére degerlendirilmesi. Uluslararasi
Hakemli Sosyal Bilimler E-Dergisi, 31 (2), 1-18.

Blmen, N. (2006). Program gelistirmede bir déniim noktasi: Yenilenmis Bloom Taksonomisi. Egitim ve Bilim, 31(142), 3-14.

Blylkoztirk, S., Kihg Cakmak, E., Akgiin, O. E., Karadeniz, S., & Demirel, F. (2018). Bilimsel arastirma ydntemleri. Ankara: Pegem Yayinlar.

Cangiiven, H. D., Oz, 0., Binzet, G. & Avcl, G. (2017). Milli Egitim Bakanligi 2017 fen bilimleri taslak programinin yenilenmis Bloom taksonomisine
gore incelenmesi. International Journal of Eurasian Education and Culture, 2, 62-80.

Cevik, S. (2010). Ortadgretim 9, 10 ve 11. sinif fizik ders kitaplarinda bulunan sorular ile 2000- 2008 yillari arasinda 6grenci se¢me ve yerlestirme
sinavlarinda sorulan fizik sorularinin Bloom taksonomisi agisindan incelenmesi ve karsilastiriimasi. Yayinlanmamis Yiksek lisans Tezi. Dicle
Universitesi Fen Bilimleri Enstitiisii, Diyarbakir.

|Kastamonu Education Journal, 2023, Vol. 31, No. 4|



575

Demir, M. (2011). 5. ve 6. sinif Fen ve Teknoloji ders sinav sorularinin Bloom Taksonomisine gore degerlendirilmesi. Milli Egitim Dergisi, 41(189),
131-143.

Demir, S. B. & Yilmaz T. A. (2019). En iyisi bu mu? Tirkiye’de yeni ortadgretime gegis politikasinin velilerin gorlslerine gére degerlendirilmesi.
Bolu Abant izzet Baysal Universitesi Egitim Fakiiltesi Dergisi, 19 (1), 164-183. doi.org/10.17240/aibuefd.2019.19.43815-445515.

Dursun, A., & Parim-Aydin, G. (2014). YGS 2013 matematik sorulari ile ortadgretim 9. sinif matematik sinav sorularinin Bloom taksonomisine ve
Ogretim programina goére karsilastirilmasi. Egitim Bilimleri Arastirmalari Dergisi, 4 (1), 16-37.

Giindiiz, Y. (2009). ilkdgretim 6, 7 ve 8. Sinif fen ve teknoloji sorularinin 6lgme araglarina ve Bloom’ un bilissel alan taksonomisine gére analizi.
Van Yiiziincii Yil Universitesi E§itim Fakiiltesi Dergisi. 6(2), 150-165. https://dergipark.org.tr/en/pub/yyuefd/issue/13712/166018

Given, C. & Aydin, A. (2017). Yedinci sinif fen ve teknoloji dersi 6gretim programi sorularinin yenilenmis Bloom taksonomisi bakimindan analizi
ve degerlendirilmesi. Atatiirk Universitesi Kazim Karabekir Egitim Fakiiltesi Dergisi, (35), 223-233

incikaby, L., Pektas, M., & Siile, C. (2016). Ortadgretime Gegis Sinavlarindaki Matematik ve Fen Sorularinin PISA Problem Cézme Cergevesine Gére
incelenmesi. Journal of Kirsehir Education Faculty, 17(2), pp. 649-662.

Kablan, Z., Baran, T. & Hazer, 0. (2013). ilkégretim matematik 6-8 &gretim programinda hedeflenen davranislarin bilissel siirecler agisindan
incelenmesi. Ahi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi, 14 (1), 347-366.

Karaman, M. & Bindak, R. (2017). ilkdgretim matematik 6gretmenlerinin sinav sorulari ile TEOG matematik sorularinin yenilenmis Bloom
taksonomisine gore analizi. Current Research in Education, 3 (2), 51-65.

Koégce, D., & Baki, A. (2009). Farkh tiirdeki liselerin matematik sinavlarinda sorulan sorularin Bloom taksonomisine gore karsilastiriimasi.
Kastamonu Egitim Dergisi, 17 (2), 557-574.

Krathwohl, D. R. (2002). A revision of Bloom’s taxonomy: An overview. Theory into Practice, 41(4), 212-218.
https://doi.org/10.1207/s15430421tip4104_2

Miles, M. & Huberman, A. M. (1994). Qualitative data analysis. Newbury: CA SAGE.
MOoNE, (2018). Sinavla 6grenci alacak ortadgretim kurumlarina iliskin merkezi sinav bagvuru ve uygulama kilavuzu. Ankara. Received from
http://www.meb.gov.tr/sinavlar/dokumanlar/2018/MERKEZI_SINAV_BASVURU_VE_UYGULAMA_KILAVUZU.pdf on 27th December 2022
Sénmez, V. (2015). Program gelistirmede 6gretmen el kitabi. Ankara: Ani Yayinlari.

Sénmez, O. F., Kog, H. & Cifi, T. (2013). OSS, YGS ve LYS sinavlarindaki cografya sorularinin Bloom taksonomisi bilissel alan diizeyi agisindan
analizi. Karadeniz Arastirmalari, 36, 257- 275.

Thompson, T. (2008). Mathematics teachers’ interpretation of higher-order thinking in Bloom’s Taxonomy. International Electronic Journal of
Mathematics Education, 3(2), 96-109.https://doi.org/10.29333/iejme/221.

URL1. (2022). http://odsgm.meb.gov.tr/.
Yaz, O. V. & Kurnaz, M. A. (2017). 2013 Fen Bilimleri 6gretim programinin incelenmesi. Uluslararasi Tiirk Egitim Bilimleri Dergisi, 5 (8), 173-184.

Yolcu, H. H. (2019). ilkokul 6gretim programi 3 ve 4. sinif fen bilimleri dersi kazanimlarinin revize edilmis Bloom taksonomisi agisindan analizi ve
degerlendirilmesi. Elementary Education Online, 18(1), 253-262

Yiiksel, S. (2007). Bilissel alanin siniflamasinda (taksonomi) yeni gelismeler ve siniflamalar. Tiirk Egitim Bilimleri Dergisi, 5(3), 479-509.

Zorluoglu, S. L., Kizilaslan, A. ve Sozbilir, M. (2016). Ortadgretim kimya dersi 0gretim programi kazanimlarinin yapilandiriimis Bloom
taksonomisine gore analizi ve degerlendirilmesi. Necatibey Egitim Fakiiltesi Elektronik Fen ve Matematik Egitimi Dergisi, 10 (1), 261-279

| Kastamonu Education Journal, 2023, Vol. 31, No. 4|



Kastamonu Education Journal, 2023, Vol. 31, No:4, 576-589
doi: 10.24106/KEFDERGI-2023-0016

| Research Article / Arastirma Makalesi|

A Review of Pragmatics Studies Focusing on English Language Teaching in the Turkish Context

Tiirkiye Baglaminda ingiliz Dili Egitimi Alaninda Yapilan Edimsel Arastirmalar

Mehmet KANIK!

Keywords

1. English language
teaching

2. Pragmatics

3. Speech acts

4. Research methods in
pragmatics

5. Pragmatics research
in Turkey

Anahtar Kelimeler
1.ingiliz dili egitimi
2.Edimbilim
3.S6zedimler
4.Edimbilimde arastirma
yontemleri

5.Turkiye’de edimsel
arastirmalar

Received/Bagvuru Tarihi
05.03.2023

Accepted / Kabul Tarihi
15.07.2023

Abstract

Purpose: This paper reviews the studies in English language teaching focusing on pragmatics in the Turkish context in terms of
their methodological choices.

Design/Methodology/Approach: For this purpose, 57 studies published between 2001 and 2022 were identified and coded for
different methodological choices. They were then analyzed to map their methods in terms of aims, research design, sample
size, research setting, participants, the type of data, data collection instruments, the methods of data analysis, pragmatic
aspects investigated and the findings.

Findings: The results of the analysis indicate that there was an overreliance on some data collection and analysis methods.
Studies commonly used elicitation tasks such as discourse completion tasks to collect elicited data and analyzed them using
descriptive methodologies. Furthermore, studies that are in the university context populate the list of articles and few studies
were conducted in primary and secondary school settings with younger learners.

Highlights: The findings indicate that there are several research gaps in pragmatic studies in the field of English language
teaching in the Turkish context.

6z
Calsmanin amaci: Bu calisma, ydntemsel tercihleri agisindan Tirkiye baglaminda edimbilime odaklanan ingiliz dili
o6gretimindeki calismalari gézden gegirmektedir.

Materyal ve Yéntem: Bu amagla 2001-2022 yillari arasinda yayinlanmis 57 calisma belirlenmis ve farkli yéntem tercihleri
acisindan kodlanmistir. Daha sonra amaglari, arastirma tasarimi, 6rneklem biyuklGgu, arastirma ortami, katihmcilar, veri tird,
veri toplama araglari, veri ¢ozimleme yontemleri, arastirilan pragmatik yonler ve bulgular agisindan incelenmistir.

Bulgular: Sonuglar, bazi veri toplama ve ¢6zimleme yontemlerinin sik kullanildigini géstermektedir. Calismalar, ortaya ¢ikarilan
verileri toplamak igin séylem tamamlama testi gibi soyletimli yontemlerin yaygin olarak kullandigini ve bunlari betimleyici
yontemler kullanarak analiz ettiklerini géstermektedir. Ayrica, ¢alismalarin ¢ogu Universite baglaminda yapilmis ve ilk ve orta
okul ortamlarinda daha geng 6grencilerle ¢ok az calisma yapilmistir.

Onemli Vurgular: Bulgular, Tirkiye baglaminde ingiliz dili egitimi alaninda edimbilisel calismalarda cesitli arastirma agikhig
olduguna isaret etmektedir.
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INTRODUCTION

While speaking a language, some knowledge of grammatical structures and a good size of vocabulary will help the second
language (L2) speakers to a great extent. However, there will be moments where grammatical and lexical knowledge at a linguistic
level will fail the L2 learners/users. Those are the moments where they cannot only depend on their linguistic knowledge since
the use and interpretation may be specifically influenced by contextual factors, for example, when an L2 speaker needs to
understand if what is said is what is meant, which could potentially cause challenges for second language learners and users. The
linguistic field that studies this aspect of language is pragmatics, which is defined as the study of meaning in context (O'Keeffe et
al., 2011). Yule (1996) emphasizes four aspects in his definition. He asserts that pragmatics deals with “speaker meaning ...
contextual meaning ... how more gets communicated than is said ... the expression of relative distance” (p. 3). The field developed
on theoretical grounds in the 60s, 70s, and 80s with the works of scholars such as Austin (1975), Searle (1969), Grice (1975), and
Brown and Levinson (1987). They established that in communication people express certain meanings indirectly and context plays
an important role in interpreting utterances.

Starting from the early 80’s, studies in applied pragmatics have emerged, especially those that focus on cross-cultural
pragmatics. As the studies developed methodological practices in terms of data collection and analysis, more studies followed
through. Some of the coding schemes (e.g. Beebe et al., 1990; Blum-Kulka, et al., 1989; Hudson, et al., 1995; Trosborg, 1995), for
example, have been commonly used in later studies. This gave subsequent studies in applied pragmatics a descriptive orientation
in which data were collected through elicitation tasks such as discourse completion tasks and then qualitatively analyzed for
strategies employed. Then they frequently quantified the analyzed data and presented them in descriptive statistics.

Later, interest in the learning of pragmatics has emerged with new research perspectives such as interlanguage pragmatics,
which “examines second language (L2) learners' knowledge, use, and development in performing sociocultural functions. L2
learners need linguistic forms and skills to perform everyday social functions in the target language” (Taguchi, 2017, p. 153). One
can expect a developmental perspective in studies in interlanguage development, yet “the study of use (rather than learning)
dominates interlanguage pragmatics” (Bardovi-Harlig, 2013, p. 69). Kasper (1992) pointed this out three decades ago when she
stated that interlanguage studies were not acquisitional, but cross-cultural, comparing learner data with native speaker data with
respect to some pragmatic aspects and attributed this to the methodological practices used in earlier studies of cross-cultural
pragmatics. Referring to Kasper (1992), Bardovi-Harlig (1999) expresses similar sentiments and sets out a roadmap for research in
interlanguage pragmatics and suggests that future interlanguage pragmatics research should focus on beginning-level learners,
and include developmental studies focusing on learners proficiency as well as other longitudinal studies. In a more recent article,
Bardovi-Harlig (2013) calls for investigations of task features to collect speech data and to reveal explicit and implicit knowledge,
assessment, the relationship between linguistic and pragmatic knowledge, and the environmental effects on the development of
pragmatics.

Another research perspective in pragmatics was instructional pragmatics and conducted mostly in experimental conditions. In
this line of research, participants are provided different instructional treatments of various forms of explicit and implicit teaching
such as consciousness-raising, input enhancement, feedback and the like (see Jeon & Kaya (2006) and Taguchi (2015) for reviews
on the issue). In the studies reviewed by Taguchi (2015), researchers used a variety of outcome measures including but not limited
to metapragmatic awareness questionnaire, multiple choice questionnaire, judgment task, different versions of discourse
completion tasks, interview, role plays, online communication and emails and writing tasks. Similarly, in a review of data collection
methods in L2 pragmatics, Nguyen (2019) categorizes data collection instruments into pragmatic production, pragmatic
comprehension and perception, and pragmatic decision-making tasks. He lists the following methods employed by researchers in
L2 pragmatics: naturally occurring data (like field notes, audio and video recording, synchronous and asynchronous computer
mediated communication), conversation tasks, (closed and open) role plays, written discourse completion tests (with or without
multiple turns), multiple choice questionnaire, judgment tasks (MCQ and scaled-response questionnaire), retrospective and
introspective verbal report. He also lists methods of data analysis such as identifying occurrences of particular speech act
strategies, conversation analytic techniques, descriptive and inferential statistics as well as thematic content analysis. These
reviews document descriptive and experimental research methodologies and various forms of data collection and analysis tools
and techniques employed by studies implemented in the field of pragmatics.

In Turkey, interest in pragmatics began in 1990’s as evident in a few articles, theses and dissertations (e.g Demirezen, 1991;
Ergetin, 1995; istifci, 1998; Tuncel, 1999) published during this period. In a bibliography of second language pragmatics research
in Turkey, Ural and Asutay (2021) highlight that there are only a limited number of studies before the year 2000 and more studies
have been published in recent years although they acknowledge that some of the studies that were published before 2000 may
not be indexed by databases and not digitally available in any form to access. In any case, there are more studies focusing on
pragmatics in language teaching, yet investigating the kind of research that has been conducted in foreign language teaching,
especially in the field of teaching English, can draw a picture of the general tendency in research on pragmatics in Turkey. To what
extent they used the methodological options available that have been employed in the field and whether they followed the
research direction to fulfill the gaps in L2 pragmatics previously highlighted (e.g. Bardovi-Harlig, 1999, 2013) is important in
identifying the focus of pragmatics research in the context of English language teaching in Turkey and in revealing the existing gap
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within the context. For this purpose, this paper reviews articles on pragmatics with a focus on English language teaching for their
methodological choices. The review includes studies between the years 2001 and 2022.

METHOD

In this mapping review, firstly, | conducted an online search by entering keywords such as pragmatics, speech acts, etc. in
Turkish and English over databases in Turkey and Google Scholar. | also searched by combining some words and phrases such as
pragmatics and Turkish learners of English. After identifying the articles, | initially reviewed them to see if they fit into the following
inclusion criteria.

* Related to pragmatics

¢ Related to teaching English as a foreign language
e Conducted in Turkey

¢ Published in peer-reviewed journals

¢ Data collected from human subjects

In this respect, theses, book chapters, and conference papers (except those later published in journals) are not included as
they do not usually go through the type of peer-review process exercised by academic journals. | wanted to include research that
went through peer-review process of academic journals. In addition, studies with a textual focus, such as specific discourse
markers, were excluded from the corpus. In addition, studies that deal with the teaching of pragmatics yet in languages such as
Turkish and French are not included in this review. On the other hand, studies that focus on research methods in pragmatics but
do so in the context of teaching English were evaluated. Finally, since the universities in Turkish-speaking Northern Cyprus are
highly integrated into the university system in Turkey, and because a significant number of students from Turkey enroll in Northern
Cyprus universities through the central university placement system of Turkey, the studies conducted in the context of universities
in Northern Cyprus are included in the corpus provided that they meet the other criteria.

As a result of the search and the first review, 82 articles were examined. During the detailed analysis process, 25 articles were
excluded from the review because they did not meet all the conditions. As a result, 57 articles were methodically analyzed and
coded in terms of context, research question, research focus, pragmatic focus, research design, participants, number of
participants, age, gender, language proficiency, data type, data collection methods, data analysis methods, comparison groups,
and findings. Since the focus of this review is on the methods employed, these features, as methodological choices, were deemed
relevant for the purpose of the study.

FINDINGS

Studies on pragmatics focusing on English language teaching in Turkey have increased in frequency in recent years. The number
of studies identified that were published between 2000 and 2010 was eight whereas this number is 49 for the period between
2011 and 2022. There seems to be an increase in interest in pragmatics in the field of English language teaching in this context.
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Figure 1. Number of Studies Published Between 2001 and 2022 Included in the Review

In these studies, the focus was mainly on interlanguage and cross-cultural pragmatics, instructional pragmatics, some specific
pedagogical aspects and research methods. More specifically, when the research questions and aims of the studies are scrutinized,
it seems that the studies sought to answer research questions with respect to:
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» Speech act strategies employed by Turkish EFL learners/users in English (and Turkish) and the factors influencing them such
as sociopragmatic factors and transfer from L1.

« Differences between various EFL learners (Turkish and others) in using speech acts.

« Differences between native speakers and Turkish EFL teachers/learners in comprehension and production of pragmatic
features such as speech acts and implicatures.

® EFL learners’ speech act production perceived by native speakers.

» The effect of individual and contextual factors on using speech acts and implicatures such as gender, level of English, type of
school, seniority in school, length of stay, and sociocultural context.

e The effect of instruction and different instructional models on awareness, comprehension, and production of pragmatic
featuresin L1 and L2.

e Learners’, lecturers’, EFL teachers’, and teacher trainees’ awareness, perceptions, and production of pragmatic features.

» Difference between data collection instruments in assessing the performance of EFL learners.

The studies included in the review were looked into to see which of the basic research paradigms they fit into. This examination
shows that the majority of the studies used both qualitative and quantitative research methods during the data collection and/or
data analysis phase (Dornyei, 2007), and in this respect, they preferred the mixed methods paradigm. A significant part of these
studies collected qualitative data and coded the pragmatic strategies by analyzing the data with the content analysis method.
Then, they analyzed these coded strategies using descriptive or inferential statistics. While 45 of the 57 studies included in the
review used mixed methods, eight studies used quantitative methods and four studies used qualitative methods alone. These
results are summarized in Table 1.

Table 1. Research Design of Choice in Studies

Research paradigm # of studies Research method # of studies
Quantitative 8 (14%) Experimental 8 (14%)
Qualitative 4 (7%) Descriptive 49 (86%)
Mixed (data collection or analysis) 45 (79%)

A related finding is that eight of the 57 studies included in the review used experimental methods. In fact, these studies are all
guasi-experimental studies as they do not apply random sampling required by the true experimental design. Furthermore, single-
sample designs without a control group were also included in the experimental methods here, as they applied pretest-posttest
and experimental intervention. The majority of the studies (86%) preferred non-experimental designs.

Table 2. The Number of Studies Employing Multiple Groups

Includes Multiple Groups

Experimental Descriptive
Yes No Yes No
5 (9%) 3 (5%) 25 (44%) 24 (42%)

Of the 57 studies, 30 included multiple groups (53%) while 27 did not include them (47%). In the eight studies that implemented
experimental methods, five had control groups. These studies are in instructional pragmatics where the researchers tested the
influence of instruction such as film-based, corpus-based, explicit instruction. In these studies, the experimental group received
the target instructional method while the control group did not. In descriptive studies, on the other hand, 25 had multiple groups.
In some of them, learner data were compared to native speaker data. Others compared different learner groups such as Turkish,
Arabic, Chinese, Persian, and Kurdish.

Another aspect of research related to this corpus of studies is sample size. In these studies, the average number of participants
is 94 with a range of 3 and 604. Besides, the average number of participants in groups where there are multiple groups is 48 with
a range of 5 and 554 as seen in Table 3. It seems that overall the studies recruited a good number of participants given that the
majority of the studies collected qualitative data.

Table 3. Sample Size in Studies

Average Range Group average Group Range

Sample size 94 3-604 48 5-554
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Regarding the research setting, there is a clear preference for university setting as the large majority of the studies were
conducted in university settings as could be seen in Table 4. Only seven of the 57 studies included settings other than universities,
namely primary schools, high schools, and private language institutions. The reason for this is possibly the overreliance on the
convenience sampling methods where the faculty members chose to recruit students from their institutions. Yet, 17 studies were
able to recruit students from universities in other countries mostly to establish native speaker baseline data although there were
cases to compare Turkish EFL data with EFL data obtained from universities in other countries. Since the university setting is the
main context in these studies, naturally the participants were mostly university students in 45 studies although EFL teachers and
faculty members at universities were also recruited. Sixteen studies included native speakers among their participants to compare
with the EFL data. The reason why there seems to be a discrepancy in the numbers in the table between the setting and
participants is the overlap between them. For example, a study worked with college students in a university setting, yet included
some high school students as well. Since the setting was coded as a university, a difference between the figures ensued. When it
comes to the proficiency levels of the participants, 36 studies did not specify the participants' proficiency levels. There was no
study that worked with participants at the beginning level, yet other levels were represented in the other studies that reported
them. Although the language level is not specified, since those studies were mostly conducted with English teachers, English
language teaching students and faculty members, it would not be wrong to think that they are at upper-intermediate and higher

levels.

Table 4. The Setting of the Studies

Setting Number of Participants Number of Language proficiency Number of

studies studies studies

Primary School 3 Primary school students 3 Unspecified 36

High School 2 High school students 4 Intermediate 8

Universities 50 University students 45 Lower-intermediate 7

Private language 2 Turkish EFL students (not 8 Advanced 6
institutions specified)

Other EFL students 3 Upper-intermediate 6

Teachers/faculty members 8 Elementary 3

(NESTS & NNESTS)

English native speakers 16 Self-reported 1
Turkish native speakers 3
TFL students 1

Another aspect of participants is their age. Figure 2 demonstrates the age range reported by the studies. Since some studies
did not include enough descriptions of age, only those that provide age range are included in this graph. As it can be seen, the
studies mostly recruited young adults and usually college students. Those that include native speaker data sometimes included
participants with higher age groups. Nevertheless, the target learner groups were usually college students in the majority of the
studies. There seems to be a need for research that investigates the learning of pragmatics by younger learners.
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Figure 2. Age range of the participants in the studies that reported it

These outline the choice of setting, sample and participant characteristics. The review also focuses on the data collection and
analysis done in these studies. It is apparent that there was an overwhelming tendency to collect elicited data (96%) as seen in
Table 5. Natural data were collected in one study (Burgucu-Tazegiil, Han & Engin, 2016). In this particular study, the researchers
compiled a corpus of authentic emails they received over two months from their students that included requests. In another study
(Takkag-Tulgar, 2018), elicited data were collected, yet natural(istic) data could be said to have been collected as well through
classroom observation that focused on the exposure to pragmatic features. In all other studies, data were collected through tasks
and techniques that produce elicited data.

Table 5. The Type of Data Collected in the Studies

Data type Number (%)
Elicited data 55 (96%)
Natural data 1(2%)
Both 1(2%)

To collect the data, the majority of the studies employed different forms of discourse completion tasks. To be exact, 47 studies
(accounting for the 82% of the studies included in this review) used these tools. Although the studies resorted to 22 different types
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of data collection methods, 14 of them were used only once. To triangulate the production tasks, some studies included interviews.
Overall, participants were interviewed in 9 studies (16%). Among the production tasks, role-plays were also among the most
frequent although they were implemented in seven studies (12%). Survey/questionnaire, class observation, rating scale, and
reflective writing were uncommon, yet they were utilized in more than one study. Furthermore, the majority of the data collection
methods employed in the studies were used to collect qualitative data in the form of mostly elicited speech data. Table 6 outlines
the data collection methods used in the studies reviewed.

Table 6. Data Collection Instruments Used in the Studies

Data collection instruments The number of studies
Written discourse completion task 34
Multiple choice discourse completion task 10
Interview 9
Role-play 7
Survey/Questionnaire 5
Class observation 3
Rating scale 3
Reflective writing 2
Discourse evaluation task 1
Authentic e-mails 1
Elicited emails 1
Oral discourse completion task 1
Reverse discourse completion task 1
Judgment task 1
Scenario-based communication task 1
Self-report 1
Language proficiency test components 1
Retrospective verbal report 1
Self-assessment questionnaire 1
Field note 1
Lesson plan 1
Reflective comment 1

Thirty-three studies used a single data collection instrument while 14 studies employed two instruments. Of the remaining
seven studies, five employed three instruments, one employed four, and another five different instruments. Figure 2 depicts this
finding.
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Figure 2. The Number of Data Collection Methods Employed in Studies

Furthermore, in these studies, there was a tendency to use both qualitative and quantitative analysis. The general trend in the
studies is that the speech data were collected through elicitation techniques such as discourse completion tasks and then the
researchers analyzed them and coded them into strategies and moves. Following this procedure, they quantified these data and
implemented statistical analyses. In this respect, qualitative analysis was employed in 48 studies (84%) whereas quantitative
analysis was used in 53 studies (93%). Nearly 80% of studies implemented both types of analysis. Of the statistical analyses,
descriptive type reporting frequencies and percentages was the choice in 23 studies (40%) while the inferential type was preferred
by the researchers in 30 studies (53%).

Table 7. Data Analysis Methods Employed in Studies

Type Number (%)
Qualitative 48 (84%)
Quantitative 53 (93%)
Descriptive 23 (40%)
Inferential 30 (53%)
T-test 16 (28%)
Chi-square 10 (17.5%)
ANOVA 5 (9%)
Mann Whitney U 3 (5%)
Kruskal Wallis 2 (3.5%)
Wilcoxon signed-rank test 1(2%)
Correlation 1(2%)

There were several inferential statistical tests that were used, the t-test being the most common choice. Researchers preferred
to use paired-samples or independent-samples t-tests depending on their groping while they compared frequencies of speech act
strategies. Studies that included more than two groups used ANOVA. When they were interested in the categorical distribution of
strategies, they implemented the non-parametric test chi-square. A few studies tested the normality of the distribution and in line
with the result of this test, they ran non-parametric tests such as Mann-Whitney U, Kruskal Wallis, and Wilcoxon signed-rank test.
Finally, only one study implemented correlation as could be seen in Table 7.
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In the studies reviewed, 18 different pragmatic aspects were investigated. This may seem to be an important variety, yet nine
of them were only investigated once. In contrast, requests, refusals, and apologies were the most commonly investigated speech
acts, accounting for more than half of the investigations. One-third of the studies investigated requests and a quarter examined
the use of refusals. Four studies did not focus on a specific speech act or pragmatic feature. Rather, they were interested in
perception and awareness without a link to any pragmatic aspects. Table 8 outlines this finding.

Table 8. Pragmatics Aspects the Studies Focus on

Pragmatic aspect The number of studies
Request 19 (33%)
Refusal 14 (25%)
Apology 8 (14%)
Complaint 5(9%)
Implicature 5(9%)
Compliment response 4(7%)
Compliment 3 (5%)
None (pragmatic development/perception and awareness) 3 (5%)
Suggestion 2 (4%)
Clarification 2 (4%)
Others (gratitude, agreement, disagreement, assertion, question, order, acceptance, response, advice 9 (16%)

investigated once)

Finally, the findings of the studies are scrutinized. Several of them highlight the speech act realization patterns of EFL
learners/users as they have a use perspective more so than a pragmatic development perspective. Some studies investigated the
effect of different instructional models on learning pragmatics. They found positive instructional effects although the results of
two studies were not quite conclusive. Also, in a couple of studies, positive attitudes to pragmatics teaching were identified. A
number of other studies compared EFL learners/users with native speakers. Nearly all of them found differences. In general, the
utterances of EFL learners/users were not native-like. A related result came from studies that examined the transfer effect. Overall,
these studies documented transfer effects, mostly negative transfer, and one study found a reverse transfer effect. Furthermore,
studies that compared different EFL learners found differences between them. These findings, together, likely point to the effect
of the L1 background. Some studies investigated the effect of individual and contextual characteristics. Those that were interested
in the effect of language proficiency found that it influenced pragmatic performance positively, that is, the higher the language
proficiency the better performance the participants demonstrated. The effect of other characteristics was inconclusive. For
example, about half of the studies that investigated gender found an effect whereas the others did not. Similarly, age and year in
the program did not lead to conclusive results. On the other hand, among the situational features, the status of the interlocutor
was found to be affecting utterances.

DISCUSSION

This review of studies in the Turkish context points to some research gap. For instance, in this context, a great majority of the
studies focused on adults and specifically college students either in preparatory programs or in English language teaching
programs. Overall, 91% of the studies worked with adults (including college students) while only 9% worked with teenagers (other
than college students) and children. In fact, only one study recruited 7-8-year-old children. Similarly, few studies were conducted
at the primary and secondary levels. Thus, more studies may be needed to understand the teaching and learning of pragmatics at
different educational settings and levels. Besides, 36 studies do not mention proficiency levels, yet 21 studies had ELT students,
EFL teachers, and faculty members as their participants, which implies that they had upper-intermediate level and proficient users
of English as their participants. Still, 15 studies do not list proficiency levels. As the findings of some of the studies included in this
review and others (e.g. Taguchi, 2011) demonstrate that language proficiency may influence pragmatic comprehension and
performance, in studies that deal with pragmatic competence in some way, the proficiency level is likely to be an important
variable to report, yet this was not always the case in this corpus of studies.

Furthermore, of the studies included in this review, the majority employed descriptive methods (86%). Only eight studies (14%)
had a design that included some kind of intervention. Yet, they were all quasi-experimental studies either lacking comparison
groups or random selection. Since the focus of this review is the pragmatics research in English language teaching, true
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experimental studies may shed light on the effectiveness of different methods on pragmatic awareness or development of learners
in the said context. Another research gap related to methodological design in the context is the need for longitudinal studies.
Bardovi-Harlig (1999) proposed a research direction that focused on beginning-level learners and longitudinal and cross-sectional
studies that demonstrate interlanguage development. It seems that in this corpus, research focusing on these areas has not been
conducted commonly. In the corpus, there is only one study that is longitudinal in nature comparing college students’ pragmatic
awareness in the freshmen and senior years and there are five cross-sectional studies comparing students at different proficiency
levels. Furthermore, no study recruited beginning-level learners and only three studies were conducted with elementary-level
learners. As mentioned earlier, Bardovi-Harlig (2013), in another article, calls for investigations of task features to collect speech
data and to reveal explicit and implicit knowledge, assessment, the relationship between linguistic and pragmatic knowledge, and
the environmental effects on the development of pragmatics. Again, only a few studies have addressed these issues. In this
respect, the research gap identified by Bardovi-Harlig (1999; 2013) has yet to be addressed in the Turkish context. In her article,
Bardovi-Harlig (2013, p. 69) highlights that “the study of use (rather than learning) dominates interlanguage pragmatics” (p. 69).
This seems to be the case in this context. The majority of the studies did not have a developmental perspective. They followed
rather the methodological practices of cross-cultural pragmatics. In general, they identified EFL learners’ use of speech acts,
compared different EFL learners, or compared them with native speakers. In this respect, studies that approach the learning of
pragmatics with developmental perspectives may contribute to interlanguage pragmatics research in the context through
longitudinal and cross-sectional designs. In this way, pragmatic development of students in the Turkish context may be further
explored.

Another finding about methodological choices is on data collection methods. Kasper and Dahl (1991) and Nguyen (2019)
identify several data collection tools in their review of research methods in pragmatics. In the current review, the majority of
studies relied on pragmatic production in the form of different versions of discourse completion tasks and role plays. Naturally
occurring data were used in only two studies. Conversation tasks were not employed. Pragmatic decision-making tasks were also
not common. In fact, only one study used a retrospective verbal report. Pragmatic comprehension and perception tasks were
employed by some studies but were not common. A judgment task was reported in only one study. This indicates that in this
context the data collection methods are not varied. Also, the majority of the studies relied on a single data collection method. In
addition, there was an overreliance on elicited data and a research gap exists with respect to authentic speech data and variety in
data collection instruments in this context. Since choices in data collection methods may potentially influence the data (see for
example, Bataller & Shively, 2011; Economidou-Kogetsidis, 2013; Félix-Brasdefer, 2007; Golato, 2003; Kanik, 2016, 2017b), variety
in data collection methods and data triangulation may strengthen the research in the context. Nguyen (2019) suggests data
collection on the real-life interactions of L2 learners, investigation of pragmatic comprehension and perception of L2 learners,
validation of research instruments through verbal reports and data triangulation in L2 pragmatics studies in his review of data
collection methods. Thus, the findings in this study also point to these research directions in this context.

In data analysis, there seem to be some mistakes in statistical choices in a few studies. For example, the paired-samples t-test
was used in a study comparing two independent groups, or the independent samples t-test was used in a study involving a single
group. Also, one study mentions the use of t-tests and factor analysis while reporting the results of only descriptive statistics.
Besides, some studies mention a significant difference when using descriptive statistics. This indicates that some researchers in
the context may benefit from further training on research methods. Another methodological issue is related to studies that include
multiple groups. In some of these studies, participant profiles were not tightly matched. For instance, data obtained from college
students may be compared with native English-speaking professionals who are older, have more experience, and are in different
social settings. Since such variables may influence data, the validity of these studies may be negatively impacted.

Finally, there was not enough variety in pragmatic features addressed in the studies. Just three speech acts, namely request,
refusal and apology, account for more than 50% of the pragmatic features investigated. Although 18 different features were
pinpointed, the majority of them were minimally studied in this corpus. Thus, there is a need for more studies that address
different pragmatic features to establish a knowledge base with respect to their teaching in the context.

CONCLUSION AND RECOMMENDATIONS

This study focuses on the studies conducted in the Turkish context on second language pragmatics. The review of the studies
identifies an increase in interest in pragmatics research in English language teaching in this context, yet there still exist research
gaps that have yet to be addressed. Although descriptive research that addresses Turkish EFL learners’ pragmatic choices in
simulated conditions adds to the growing body of research in the context, there is a need for studies that investigate what Turkish
EFL learners really do through investigations of authentic data. Furthermore, the research designs should deviate from the
methodology of traditional cross-cultural pragmatics and explore the learning of pragmatics from a developmental perspective
and good practice in teaching pragmatics to EFL students in context. Yet, the interest in pragmatics research has increased in
recent years and it is a positive sign for research potential in the context with a variety of methodological choices in years to come.
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Abstract

Purpose: This study aimed to determine the effect of the practices carried out according to an interdisciplinary approach on
students' awareness of sustainable living.

Methodology: In the present study, one group pre-test post-test experimental design, one of the quasi-experimental methods,
was used. A total of 46 activities were carried out in 33 weeks of the academic year within the scope of 11 different courses
and social club practices with 37 secondary school students who participated in the study. The study data were collected using
the Sustainable Living Awareness Scale.

Findings: As a result of the activities carried out, students' awareness of sustainable living increased significantly on an overall
scale and in the social, economic, and environmental sub-dimensions of the scale.

Highlights: The present study concluded that the activities carried out over a long period with an interdisciplinary approach
reflected positively on the awareness of the students. It is recommended to take steps to make teacher candidates and teachers
aware of the concept of sustainable development and for the development of teacher candidates and teachers on sustainable
development.

6z
Calismanin amaci: Arastirmada disiplinler arasi bir yaklagima gore yirutilen uygulamalarin 6grencilerin strdirilebilir yasama
y6nelik farkindaliklarina olan etkisinin belirlenmesi amaglanmistir.

Yéntem: Mevcut arastirmada yari deneysel yontemlerden biri olan tek grup 6n test son test deneysel desen kullaniimistir.
Calismaya katilan 37 ortaokul 6grencisi ile 11 farkl ders ve sosyal kullip uygulamalari kapsaminda egitim 6gretim yilinin 33
haftasinda toplamda 46 etkinlik yiritilmistir. Arastirmada veriler Sirdiiriilebilir Yasama Yénelik Farkindalik Olgegi ile
toplanmistir.

Bulgular: Yurutilen faaliyetler sonucunda 6grencilerin stirdirilebilir yasama yonelik farkindaliklar 6lgegin hem toplum,
ekonomi ve gevre boyutlarinda hem de tamaminda anlamli olarak artis géstermistir.

Onemli Vurgular: Arastirma sonucunda disiplinler arasi bir yaklagim ile uzun zaman diliminde yiiriitilen faaliyetlerin
6grencilerin farkindaliklarina olumlu yansidigi sonucuna ulasilmistir. Ayni zamanda 6gretmen adaylar ve 6gretmenlerin
surdurilebilir kalkinma kavramindan haberdar olmalari ve bu konudaki gelisimlerine yonelik adimlar atilmasi 6nerilmistir.
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INTRODUCTION

In the song titled "Who's Gonna End?" launched by the United Nations Development Programme (UNDP) Turkey Office, some
important questions were being addressed about our world and humanity at its core. These questions included who would end
poverty, who would end gender discrimination, who would fight climate change, and who would keep water clean. Although the
guestions were listed in this way, there was only one answer, and that was as Sertab Erener expressed in the song: "Why can't we
see. It's not just you, it's not just me, it's all of us." (UNDP, 2023).

As expressed in the World Wide Fund for Nature's (WWF) 2022 Living Planet Report, we will face serious problems due to
humanity's unconscious use of the Earth. To save our planet from its current state, we all have responsibilities, and the necessary
steps must be taken together as soon as possible. The necessary steps to be taken for the present and future of the planet have
paved the way for the concept of sustainable development. The concept of sustainable development is defined in its simplest
form as meeting the needs of humanity today while maintaining the ability of future generations to meet their needs (WCED,
1987). Therefore, all individuals should act with the awareness that others will use the world after them (Tietenberg, 2006). The
natural resources used by humanity today are legacies that have been passed down from the past to the present, and they need
to be transferred to the future as well. Therefore, individuals should fulfill their responsibilities and use natural resources
sustainably for the preservation of both the present and the future of the Earth. The concept of sustainable development has
three dimensions: environmental, social, and economic, which are directly interacting with each other (Harris, 2000; Soubbotina,
2004). People need to consider these three dimensions of sustainable development as a whole, regardless of the circumstances.
A disruption in one of these three dimensions affects the overlooked dimensions over time (Strange & Bayley, 2008).

Although different perspectives have been put forward in every period on issues such as the definition, objectives, and
indicators of sustainable development, the idea that Education for Sustainable Development (ESD) plays a significant role in
achieving sustainable development is widely accepted by societies (Bonnett, 1999; Foster, 2001). The Earth's natural resources
might seem limitless, but at a certain point, they will be insufficient to meet people's needs (Raven & Berg, 2006). To prevent such
a scenario and avoid potential catastrophes, individuals should be educated from a young age about the sustainable use of
resources (Hofman-Bergholm, 2018; Yizbasioglu & Kurnaz, 2022). ESD encourages individuals to have competencies such as
thinking critically, imagining possible scenarios that may be encountered in the future, and collaboratively taking steps (UNESCO,
2014). Through teaching practices, individuals can be provided with the necessary knowledge for a sustainable world (Stratton et
al.,, 2015). In this way, responsible individuals who are concerned about the planet's future can be raised, and sustainable
development can be promoted (Eilks et al., 2014).

ESD aims to educate individuals so that they can make sustainable decisions in the future (Walls, 2011). Educators have
important responsibilities in terms of raising individuals who are aware of the concept of sustainable development and take steps
towards the realization of sustainable development goals in their daily lives (Anyolo et al., 2018; Hungerford, 2010; Wals, 2011;
Yiizbasioglu & Kurnaz, 2021). In teaching environments, educators may experience difficulties or disruptions related to ESD. One
of the main points where educators have difficulty is the lack of educational materials (Kahriman, 2016). To prevent these
deficiencies from reflecting on students and to eliminate them, educators and policymakers have important duties. Teachers need
to start their profession well-trained in sustainable development (Hofman-Bergholm, 2018) and to keep their knowledge up-to-
date (Salite, 2015). Thus, they can allocate more space in their lessons for instructional activities that can prepare students for
possible situations they may encounter in their daily lives.

Although the concept of sustainable development is discussed at certain rates in different courses, students think that the
concept of sustainable development is a subject that should be learned within the scope of science courses because it is mostly
included in science lessons. Research emphasizes that the concept of sustainable development should be addressed in all courses
with an interdisciplinary understanding rather than a specific course (Colucci-Gray et al., 2013; Jabareen, 2011). The presence of
different dimensions of sustainable development such as environmental, social, and economic aspects necessitates the use of an
interdisciplinary approach in ESD (Jabareen, 2011; Parker, 2010). With the activities carried out based on an interdisciplinary
approach, it will be possible to address ESD more comprehensively (Yizbasioglu & Kurnaz, 2022). Current curricula have
shortcomings in ensuring the active participation of students in the context of sustainable development (Holbrook, 2009;
Tanriverdi, 2009). It is stated that nature trips, drama, observation, and reading books are mainly included as teaching practices
in ESD (Kahriman, 2016). Including such activities on ESD causes students to stay in more observer positions. When the literature
is examined, it is determined that studies related to sustainable development are generally conducted with teachers/teacher
candidates, and the analysis of the curriculum is often the focus. In these studies, the subject area and pedagogical knowledge of
teachers and teacher candidates regarding sustainable development concept are identified (Corney & Reid, 2007), their
conceptual understanding of sustainable development is examined (Borg et al., 2014), their views on ESD topics are determined
(Nas & Coruhlu, 2017; Spiropoulou et al., 2007), and their attitudes and awareness about ESD are revealed (Faiz & Bozdemir
Yiizbasioglu, 2019; Keles, 2017; Mogren et al., 2019). In studies related to curriculum, curriculum documents have been examined
in terms of ESD (Kaya & Tomal, 2011; Yizbasioglu & Kurnaz, 2022), and issues such as the lack of sufficient content and learning
outcomes related to sustainable development in the curriculum (Tanriverdi, 2009; Yizbasioglu & Kurnaz, 2022) have been
criticized. It is noticeable that direct practical studies with students are limited and there are deficiencies in this area. However,
environmentally-oriented practices carried out in schools allow students to use their knowledge of the environment in subjects
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directly related to their daily lives and offer the opportunity for sustainable development (Bajd & Lescanec, 2011). Based on these
issues, in this study, it is considered that the activities carried out by secondary school students within the scope of different
courses will contribute to their awareness of sustainable development. In this regard, the present study aimed to determine the
impact of interdisciplinary practices conducted on students' awareness of sustainable living.

METHOD

Research Design

In the present study, one group pre-test post-test experimental design, one of the quasi-experimental methods, was used. In
single-group pre-test post-test experimental designs, the independent variable is applied to a group, and measured before and
after the experiment (Cohen & Manion, 1997; Fraenkel & Wallen, 1996). In this study, the effect of interdisciplinary practices on
awareness of sustainable living is examined.

Study Group

The study group consists of a total of 37 middle school students, including nine 5th graders, five 6th graders, ten 7th graders,
and thirteen 8th graders, studying at a middle school in the northern region of Turkey. Convenience sampling is a non-random
sampling method used in this study. The participants in the study group are selected according to certain criteria such as
geographical proximity, availability at a certain time, easy accessibility, and willingness to volunteer (Dérnyei, 2007).

Teaching Practices

The students who participated in the study participated in a total of 46 activities in 33 weeks of the academic year within the
scope of 11 different courses and social club activities. The courses in which the activities took place are shared in Figure 1.
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Figure 1. Courses and Number of Activities

Within the scope of the English lesson, brochures and banners on the subject of environmental awareness were prepared. A
board was prepared based on the activities students conducted at school and home with the hashtag #gogreen. A word tree was
designed, made from recycled materials, and placed in a suitable area in the classroom. A game was designed to find the English
meanings of recycling and environmental symbols and played with students.

In the information technology course, students were given training within the scope of "Energy Saving Week". Students
designed recycling buckets with Arduino. Students prepared short videos with the theme "Don't throw me away, because..." A
virtual tour of compost and recycling facility was organized with the students. Using computer programs they were familiar with,
students designed recycling logos and played computer games related to the environment.

In the mathematics class, sample questions were solved that were aligned with the structure of the topic and focused on the
concept of waste. Bookmarks with a theme related to World Pi Day were prepared, teaching materials were designed using waste
materials, and various geometric shapes were created from waste materials.

In music class, students sang by making musical instruments from waste materials.

In Physical Education class, students planted saplings as part of the National Reforestation Day, designed and played children's
games using waste materials, created kites using packaging waste and plastic bags and flew them, made flowerpot designs from
unused burst balls, and planted flowers in them.

In the Religious Culture and Moral Knowledge class, topics related to the importance Prophet Muhammad placed on the
environment and the significance of the environment in Islam was discussed. The subjects of preventing waste and promoting
saving were also addressed.
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As part of the science course, students were informed about the zero-waste concept. A display board was prepared, a
rainwater collection activity was conducted, and the collected rainwater was used to water class flowerpots. Seed balls were
prepared from waste paper and left in nature. A dynamometer was designed using waste materials, an insect hotel was created,
and eco-printing applications were carried out.

Within the scope of social clubs, students prepared a Teachers' Day bulletin board from waste paper. They organized recycling
activities during World Recycle Week. They created a bulletin board for Forest Week. As part of the celebrations for April 23rd
National Sovereignty and Children's Day, they made models of children from around the world using waste materials. Additionally,
they prepared a bulletin board for Environmental Protection Week.

In the social studies course, the subject of Atatiirk's love of trees was discussed. Students were enabled to model the historical
places and artifacts around them using waste materials. Organizations operating to protect the environment in Turkey were
introduced, and international environmental agreements to which Turkey is a party were introduced to the students.

Within the scope of the technology and design course, students made school logo designs from waste materials and prepared
an environmentally friendly village model.

Within the scope of the Turkish language class, students were shown logos of environmental organizations and encouraged to
brainstorm about their meanings. Environmental-themed haikus were prepared. Acrostic poems related to the environment were
written. A creative writing activity involving environmental topics was conducted, and exercises on writing petitions were carried
out to establish communication with local organizations.

In the visual arts class, origami activities were held using waste paper. A painting contest was organized for March 22, World
Water Day. Waste paper was recycled and different designs were made from paper pulp.

Figure 2 shows the visuals of the activities carried out by the students.

e f g h

a: Flower pot design from old balls, b: Model of local historic sites, c: Word tree, d: World pi day themed bookmark, e: National
Reforestation Day sapling planting, f: Bug hotel, g: Origami, h: Eco-oriented computer game

Figure 2. Sample student activities

Data Collection and Analysis

The study data was collected using the Sustainable Living Awareness Scale (SLAS), a 3-point Likert-type scale with twenty items,
developed by Akglil and Aydogdu (2020). The SLAS consists of three dimensions "Society (8 items)", "Environment (7 items)" and
"Economy (5 items)" and the internal consistency reliability coefficient is calculated as .77. For the present study, the reliability
coefficient was found to be .771.
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At the beginning of the academic year, the SLAS was administered to the students as a pre-test and then re-administered as a
post-test after 33 weeks of activities. The study data was analyzed using SPSS software. In addition to descriptive statistics, the
dependent groups' t-test was used to determine the effect of interdisciplinary activities on students' awareness of sustainable
living.

FINDINGS

Within the scope of the study, the effect of interdisciplinary activities carried out by secondary school students on their
awareness levels for sustainable living was examined. In this regard, SLAS was administered before and after the activities, and
descriptive statistics and dependent group t-test findings related to the obtained data are presented below. Descriptive statistics
for the pre-test and post-test scores of students' sustainable living awareness are presented in Figure 3.

Society Environment Economy Total

= Pre Test =Post Test

Figure 3. Descriptive statistics on students' awareness of sustainable living pre-test and post-test scores.

As can be seen in Figure 3, the mean pre-test scores for students' sustainable living awareness before the activities are as
follows: social dimension X=17.22, environmental dimension X=16.65, economic dimension X=10.73, and the total score X=44.59.
After a total of 46 activities carried out by the students for 33 weeks, the mean post-test scores are as follows: social dimension
X=20.30, environmental dimension X=18.86, economy dimension X=12.40, and the total X=51.57. As can be seen in Figure 3, the
students' awareness of sustainable living scores increased in favor of the post-test in overall scale and in all dimensions of the
scale. In terms of the social dimension, the dependent group t-test results regarding the pre-test and post-test scores are
presented in Table 1.

Table 1. Dependent group t-test results regarding social dimension

Measurements N X Sd sd t p
Pre-test 37 17.22 3.19 36 6.859 .000
Post-test 37 20.30 2.12

As can be seen in Table 1, students' awareness of sustainable living pre-test and post-test scores shows a significant difference
in favor of the post-test in the social dimension. Based on this situation, it can be stated that students' awareness has increased
after the activities about not making changes to the environment for their own needs, recognizing that humanity's purpose of
existence is not to dominate nature, understanding that poverty and hunger are not at the same level in all countries,
acknowledging the significant population growth rate on Earth, understanding that population growth affects the consumption of
natural resources, and realizing that there are not enough natural resources on Earth to meet the needs of all humanity.

The dependent group t-test results for the pre-test and post-test scores of the students in terms of the environment dimension
are presented in Table 2.

Table 2. Dependent group t-test results for the environment dimension

Measurements N X Sd sd t p
Pre-test 37 16.65 3.05 36 4.170 .000
Post-test 37 18.86 1.93

As can be seen in Table 2, the pre-test and post-test scores of the students show a significant difference in favor of the post-
test in the environment dimension. After the activities carried out by the students, it can be stated that their awareness of the
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decrease in forest areas due to urbanization, the rights to life of plants and animals, human-induced desertification, the decrease
in biodiversity, the extinction of plant and animal species and the impact of humans on this situation, and the global effects of
environmental problems have increased positively.

The dependent group t-test results for the pre-test and post-test scores in the economy dimension are presented in Table 3.

Table 3. Dependent group t-test results for the economy dimension

Measurements N X Sd sd t p
Pre-test 37 10.73 1.68 36 4.926 .000
Post-test 37 12.40 1.75

As can be seen in Table 3, students' pre-test and post-test scores show a significant difference in favor of the post-test in the
economy dimension. The activities carried out by the students have contributed positively to their awareness of issues such as
effects on world income distribution, the relationship between the country's economy and raw materials, green building
applications, renewable resources, and the use of waste materials.

The dependent group t-test results for the pre-test and post-test scores of the overall scale are presented in Table 4.

Table 4. Sustainable living awareness t-test results

Measurements N X Sd sd t p
Pre-test 37 44.59 6.14 36 7.350 .000
Post-test 37 51.57 4.35

As can be seen in Table 4, students' overall scale pre-test and post-test scores differ significantly in favor of the post-test. In
other words, it was determined that the practices carried out by the students caused a significant increase in their awareness of
sustainable living.

DISCUSSION, CONCLUSION AND RECOMMENDATIONS

Despite numerous research efforts over the years to achieve sustainable development goals, the fact that relevant issues
continue to persist in the present day is a significant indicator that solutions have not been permanently effective (Yizbasioglu &
Kurnaz, 2022). Therefore, conducting studies related to the concept of sustainable development with a focus on humanity would
be much more beneficial (Blair, 2008). Although there are many objectives for ESD, there can be shortcomings in achieving these
objectives (Yizbasloglu & Kurnaz, 2021). Many reasons such as insufficient inclusion of sustainable development in curricula, the
complexity of sustainable development goals, lack of or inadequate educational tools and inadequate social participation lead to
failure to reach the desired levels in ESD (McKeown et al., 2002). Although the subjects and achievements related to sustainable
development are included in the secondary school level curriculum in Turkey, studies determined that the students have not heard
of this concept at a sufficient level before (Demir & Atasoy, 2021). This is an indication that the concept of sustainable development
is not given enough space in the courses or that the activities carried out are insufficient. To achieve sustainable development, it
is essential to ensure sustainability in all three dimensions, environmental, economic, and social, by all individuals who make up
the society. Theoretical knowledge alone is not enough for this to happen. In addition to theoretical knowledge, individuals should
also take practical steps. In the present study, various practices were carried out focusing on students within the scope of different
courses aimed at improving the awareness of secondary school students about sustainable living. At the end of these activities, it
was determined that the awareness of the students toward sustainable living developed positively.

The information contained in ESD is fed by more than one discipline including science, social sciences, and humanities. Demir
& Atasoy (2021) stated that students mostly learn about sustainable development concepts in science and social studies classes,
while they learn much less about them in Turkish, technology design, music, visual arts, information technologies, physical
education, mathematics, English, and religious culture classes. In the present study, activities were carried out taking into account
the weekly class durations of the courses, ensuring that there is no significant disparity in proportions between the classes (see
Figure 1). The fact that activities carried out in different courses contribute to increasing students' awareness of sustainable living
can be considered as an indication that their tendency to associate the concept of sustainability primarily with science subjects
could be addressed. Addressing the issue of sustainable development mainly as a single course in science may limit the adequate
understanding of the comprehensive structure of the subject by students. The intensive curriculum of science courses is
insufficient to address the teaching of issues related to sustainable development in detail (Gayford, 2002). In previous studies,
supporting this situation, it was stated that the concept of sustainable development should be considered an interdisciplinary
subject rather than teaching it with a single course (Anyolo et al., 2018; Gayford, 2002; Gustaffsson et al., 2015; Yiizbasioglu &
Kurnaz, 2021). For this reason, ESD should be considered interdisciplinary, not with a single course, but with more than one course.
Thus, students will be able to make the necessary associations by making connections between environmental, social, and
economic dimensions. In the present study, supporting this situation, the activities carried out within the scope of 11 different
courses related to the environmental, social, and economic dimensions of sustainability contributed to the development of
students' awareness of sustainable life.
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Theoretical studies on ESD are mainly carried out on curricula, teacher candidates, and teachers. Studies on ESD for the
younger age group at both international and national levels are rare. In the conducted studies, it has been stated that only a small
portion of secondary school students had heard of the concept of sustainable development before (Demir & Atasoy, 2021). It was
determined that the students who knew the concept of sustainable development were more interested in the environmental
dimension of sustainable development and their knowledge of the economic and social dimensions was weak (Borg et al., 2014;
Demir & Atasoy, 2021). When the relationship balance between the sustainable development dimensions established by
Munasinghe (1993) is examined, it is revealed that each dimension has equivalent value and there is no order of significance
between each other. Secondary school students stated that while they frequently encountered concepts related to the
environmental dimension of sustainability in the lessons, they encountered concepts related to social and economic dimensions
much less (Demir & Atasoy, 2021). When the globally determined sustainable development goals and sub-goals are examined to
protect the future of the planet, it is seen that sustainability is not only about the environmental dimension. Therefore, in the
activities carried out in teaching environments, the social and economic dimensions of sustainable development should be
included as well as the environmental dimension (Burkaz-Ekinci, 2021). Ignoring one of the dimensions of sustainable development
will undoubtedly cause problems in other dimensions in the future. In the present study, activities were carried out not only for
the environmental dimension of sustainable development but also for the social and economic dimensions. In this regard, activities
such as rainwater collection, communicating with local organizations, taking steps to prevent waste, taking part in social
responsibility projects, and upcycling practices were carried out in different courses. After these activities, students' awareness of
sustainable living has developed positively both in social and economic dimensions, as well as the overall scale.

Individuals may experience deficiencies in addressing environmental problems that they cannot directly observe in their
immediate environment (Bozdemir Yizbasioglu, 2020). Within the scope of the study, all of the activities carried out by the
students were selected from the subjects they had the opportunity to observe directly in their daily lives and the school
environment. Within the scope of environmental education, activities carried out outside the traditionally accepted teaching
environments reflect positively on students' knowledge of the environment (Carrier, 2009). In addition to directly imparting
knowledge to individuals, ESD aims to provide them with the necessary skills, values, and perspectives related to sustainability
(Hopkins & Mckeown, 2002). For this to be achieved, different teaching methods and techniques that prioritize student-centered
approaches and interaction should be employed (Corney & Reid, 2007). It is stated that it is more appropriate to include inquiry-
based teaching, discussion, field studies, case studies, and experimental activities in teaching environments during ESD compared
to traditional teaching methods (Corney & Reid, 2007). Thus, the environment is prepared for students to explain and evaluate
their thoughts (Hicks, 2002). The results of the present study also support this situation. A total of 46 activities carried out by the
students during the 33 weeks in which they were directly involved were found to reflect positively on students’ awareness of
sustainable living.

When the literature is reviewed, it can be seen that in many conducted studies, the issues of not polluting and preserving the
environment (Bozdemir Yiizbasioglu, 2020; Uyanik, 2017; Yasaroglu & Akdag, 2013) are addressed, but the social and economic
dimensions of environmental protection remain superficial. The steps taken for the future of the world should encompass not
only the preservation of the environment but also its economic and social dimensions, which is of utmost importance. Thus, it will
be possible to build a sustainable future. In their study conducted with 646 secondary school students, Demir & Atasoy (2021)
found that students encounter the environmental, social, and economic dimensions of sustainable development more frequently
in extracurricular activities compared to in-school activities. Students expressed that they frequently encounter concepts related
to sustainable development through extracurricular activities, social clubs, communication channels such as TV, and the Internet,
and projects. Considering the importance of schools in providing students with planned behaviors and the goals of the curriculum
on sustainable development (Ylzbasioglu & Kurnaz, 2022), it can be stated that this situation is a significant problem in raising
individuals who will build the future of our world. The present study determined that the activities carried out with an
interdisciplinary approach have positive effects on the sustainable development awareness of the students. In their study, Demir
and Atasoy (2021) found that students approached environmental issues globally and expressed that what other countries do to
improve or harm the environment also concerns them. In the present study, it can be stated that sustainable development is
perceived as a global situation based on the responses of the students to the scale. Students in similar age groups stated that
people should be ready to make sacrifices if necessary to raise the living standards of people other than themselves (Demir &
Atasoy, 2021). The present study determined that students at the secondary school level have an awareness of economic growth
and income justice as well as protecting the environment and that this awareness can be increased even more with activities in
which students can participate actively.

The awareness of the individuals who make up society directly affects their attitudes and behaviors (Vrasidas et al., 2007). For
sustainable development to take place on a global scale, all individuals who make up societies should have positive attitudes
toward achieving sustainable development goals and objectives. ESD aims to raise individuals with awareness of sustainable
development, thereby providing societies with the opportunity to live in a healthier, more reliable, and fairer world across
generations (Oztiirk Demirbas, 2015). Individuals who are highly aware of sustainable development are more aware of
environmental problems and more sensitive to environmental protection (Fien, 2006). Therefore, it is stated that activities to raise
students' awareness of sustainable living should be utilized in teaching environments (Azrak, 2023). As a result of the present
study, it was found that the awareness of the students towards sustainable living was at a moderate level in the pre-test, and after
the activities were carried out it was at a high level in the post-test. The fact that the awareness of the students has increased at
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the end of the activities in which they can directly participate for about an academic year can be accepted as an indication that
they can transfer the concept of sustainability to their lives.

The results of this study revealed that interdisciplinary activities within the scope of different courses had positive effects on
students' awareness of sustainable living. The fact that the rate of increase in the post-test scores of the scale is close to each
other in the dimensions of environment, society, and economy shows that the interdisciplinary activities carried out ensure an
equal rate of improvement in all dimensions of sustainable development. To achieve sustainable development, all individuals that
makeup societies need to take steps towards all dimensions of sustainable development. The fact that this has happened in the
present study can be considered one of the significant results of the study. To spread this result of the study to the general, it will
be useful for all branch teachers to include more activities related to sustainable development in their lessons. For this to be
achieved and for the ESD to achieve its objective, all teachers must have sufficient knowledge and awareness of sustainable
development. In this way, they will be able to transfer and share these awarenesses with their students in educational
environments. In previous studies, it is stated that the university education of teachers who are actively involved in ESD should be
reorganized by considering the needs of students and teachers (Spiropoulou et al., 2007), and in-service training should be
provided to provide an opportunity for current teachers to make ESD more effective (Tilbury, 2011). Therefore, based on the field
literature and the results of the present study, it will be a significant step to provide training to increase the competencies of
teachers for ESD during their undergraduate education. Teachers who are on duty should be given the necessary information
through in-service training. Additionally, curriculum developers need to create and share more examples of activities and teaching
materials related to sustainable development.

Declaration of Conflicting Interests
The author declared no potential conflicts of interest with respect to the research, authorship, and/or publication of this
article.

Funding
The author received no financial support for the research, author-ship, and/or publication of this article.

Statements of publication ethics
| hereby declare that the study has not unethical issues and that research and publication ethics have been observed
carefully.

Researchers’ contribution rate
The study was conducted and reported by the researcher.

Ethics Committee Approval Information

This study received ethics approval from the Kastamonu University Social and Human Sciences Research and Publication Ethics
Board (Dated 09.06.2022 and numbered 2022/6/18).

REFERENCES
Akgul, F.A., & Aydogdu, M. (2020). Development of sustainable living awareness scale for middle school students. Trakya Journal of Education,
10(2), 378-393.

Anyolo, E. 0., Karkkdinen, S., & Keinonen, T. (2018). Implementing education for sustainable development in Namibia: School teachers’
perceptions and teaching practices. Journal of Teacher Education for Sustainability, 20(1), 64-81.

Azrak, Y. (2023). Ortaokul 8. sinif 6grencilerinin strdirllebilir yasama yonelik farkindaliklarinin incelenmesi. PESA Uluslararasi Sosyal
Arastirmalar Dergisi, 9(1), 33-42.

Bajd, B., & Lescanec, T. (2011). The influence of the eco-school and healthy school projects on environmentally responsible behaviour of primary
school pupils. Education and Health Care, 21, 79-85.

Blair, M. (2008). Community environmental education as a model for effective environmental programmes. Australian Journal of Environmental
Education, 24, 45-53.

Bonnett, M. (1999). Education for sustainable development: A coherent philosophy for environmental education? Cambridge Journal of
Education, 29(3), 313-324.

Borg, C., Gericke, N., Hoglund, H.O., & Bergman, E. (2014) Subject and experience-bound differences in teachers’ conceptual understanding of
sustainable development. Environmental Education Research, 20(4), 526-551.

Bozdemir Ylzbasioglu, H. (2020). Environmental issues and critical perspectives mentioned at public service announcements which are prepared
by primary school pre-service teachers. International Journal of Psychology and Educational Studies, 7(4), 143-159.

Burkaz-Ekinci, S. (2021). Ortaokul égrencileri igin siirdiiriilebilir kalkinma editimine ydnelik bir modiil gelistirme ¢alismasi [Developing a module
for sustainable development education for middle school students] [Doctoral dissertation]. Recep Tayyip Erdogan University.

Carrier, S. J. (2009). Environmental education in the schoolyard: learning styles and gender. The Journal of Environmental Education, 40(3), 2-12.

| Kastamonu Education Journal, 2023, Vol. 31, No. 4|



598
Cohen, L., & Manion, L. (1997). Reseacrh methods in education (4th ed.). Routledge: London and New York.

Colucci-Gray, L., Perazzone, A., Dodman, M. & Camino, E. (2013). Science education for sustainability, epistemological reflections and educational
practices: From natural sciences to trans-disciplinarity. Cultural Studies of Science Education, 8(1), 127-183.

Corney, G., & Reid, A. (2007). Student teachers" learning about subject matter and pedagogy in education for sustainable development.
Environmental Education Research, 13(1), 33-54.

Demir, Y., & Atasoy, E. (2021). Ortaokul 6grencilerinin strdirilebilir kalkinmaya yonelik algilarinin incelenmesi. Trakya Egitim Dergisi, 11(3),
1688-1702.

Dornyei, Z. (2007). Research methods in applied linguistics. Oxford University Press.

Eilks, 1., Nielsen, J. A., & Hofstein, A. (2014). Learning about the role of science in public debate as an essential component of scientificliteracy.
In C. Bruguiére, A. Tiberghien, P. Clément (Eds.), Topics and trends in current science education, 85-100.

Faiz, M., & Bozdemir Yiizbasioglu, H. (2019). Ogretmen adaylarinin siirdiiriilebilir kalkinma farkindaliklari. Bolu Abant izzet Baysal Universitesi
Egitim Fakiiltesi Dergisi, 19(4), 1255-1271.

Fien, J. (2006). Teaching for a sustainable world: the environmental and development education project for teacher education. Environmental
Education Research, 1(1), 21-33.

Foster, J. (2001). Education as sustainability. Environmental Education Research, 7(2), 153-165.

Gayford C. G. (2002). Environmental literacy: Towards a shared understanding for science teachers. Research in Science & Technological
Education, 20:1, 99 -110.

Gustafsson, P., Engstrom, S., & Svensson, A. (2015). Teachers’ view of sustainable development in Swedish upper secondary school. Procedia
Social and Behavioral Sciences, 167, 7-14.

Harris, J. M. (2000). Basic principles of sustainable development. Global Development and Environment Institute Working Paper: 00-04, Tufts
University, USA.

Hicks, D. (2002). Envisioning a better world: Sustainable development in school geography. M. Smith (Ed.), Aspects of teaching secondary
geography: Perspectives on practice iginde (ss. 278-286). London: Routledge.

Hofman-Bergholm, M. (2018). Changes in thoughts and actions as requirements for a sustainable future: a review of recent research on the
Finnish educational system and sustainable development. Journal of Teacher Education for Sustainability, 20(2), 19-30.

Holbrook, J. (2009). Meeting challenges to sustainable development through science and technology education. Science Education International,
20, 44-59.

Hopkins, C., & Mckeown, R. (2002). Education for sustainable development: An international perspective. D. Tilbury, R. B. Stevenson, J. Fien ve
D. Schreuder (Ed.), Education and sustainability responding to global change iginde (ss. 13— 24). Cambridge: IUCN.

Hungerford, H. R. (2010). Environmental Education (EE) for 21st century: where have we been? Where are we now? Where are we headed?
Journal of Environmental Education, 41(1).

Jabareen, Y. (2011). Teaching sustainability: A multidisciplinary approach. Creative Education, 2(4), 388-392.

Kahriman, D., (2016). Comparison of early childhood education educators’ education for sustainable development practices across eco versus
ordinary preschools [Doctoral dissertation]. Middle East Technical University.

Kaya, M. F., & Tomal, N. (2011). Sosyal bilgiler dersi 6gretim programinin strdirilebilir kalkinma egitimi agisindan incelenmesi. Egitim Bilimleri
Arastirmalari Dergisi - Journal of Educational Sciences Research, 1(2), 49-65.

Keles, O. (2017). Investigation of pre-service science teachers’ attitudes towards sustainable environmental education. Higher Education Studies,
7(3), 171-180.

McKeown, R., Hopkins, C. A., Rizi, R., & Chrystalbridge, M. (2002). Education for sustainable development toolkit (p. 2002). Knoxville: Energy,
Environment and Resources Center, University of Tennessee.

Mogren, A., Gericke, N., & Scherp, H. A. (2019). Whole school approaches to education for sustainable development: a model that links to school
improvement. Environmental Education Research, 25(4), 508-531. https://doi.org/10.1080/13504622.2018.1455074

Munasinghe, M. (1993). Environmental economics and sustainable development. (Vol. 3). World Bank Publications.

Nas, E R., & Coruhlu, T. S. (2017). Fen bilgisi 6gretmen adaylarinin perspektifinden siirdiiriilebilir kalkinma kavrami. Van Yiiziincii Yil Universitesi
Egitim Fakdiltesi Dergisi, 14(1), 562-580.
Oztiirk Demirbas, C. (2015). Ogretmen adaylarinin siirdiiriilebilir kalkinma farkindalik diizeyleri. Marmara Cografya Dergisi, 31, 300-316.

Parker, J. (2010). Competencies for interdisciplinarity in higher education. International Journal of Sustainability in Higher Education, 11(4), 325-
338.

Raven, P. H., & Berg, L. R. (2006). Environment. U.S.A: John Wiley & Sons, Inc.

Salite, 1. (2015). Searching for sustainability in teacher education and educational research: Experiences from the Baltic and Black Sea Circle
Consortium for educational research. Discourse and Communication for Sustainable Education, 6, 21-29, DOI: 10.1515/dcse-2015-0002.

Spiropoulou, D., Antonakaki, T., Kontaxakaki, S., & Bouras, S. (2007). Primary teachers’ literacy and attitudes on education for sustainable
development. Journal of Science Education and Technology, 16, 443—-450.

Soubbotina, T. P. (2004). Beyond economic growth an introduction to sustainable development (2nd Edition), USA: World Bank.
Strange, T., & Bayley, A. (2008). Sustainable development: Linking economy, society and environment. Paris: OECD Publications.
Stratton, S. K., Hagevik, R., Feldman, A., & Bloom, M. (Eds.). (2015). Educating science teachers for sustainability. Springer.

Tanriverdi, B. (2009). Siirdurilebilir gevre egitimi agisindan ilkogretim programlarinin degerlendirilmesi. Egitim ve Bilim Dergisi, 34(151), 89-103.

|Kastamonu Education Journal, 2023, Vol. 31, No. 4|



599

Tietenberg, T. (2006). Environmental and natural resource economics. New York: HarperCollins Publishers.
Tilbury, D. (2011), Education for Sustainable Development: An Expert Review of Processes and Learning, UNESCO, Paris.
United Nations Development Programme (UNDP). 2023. https://www.youtube.com/watch?v=0UKErkrS5FY

United Nations Educational, Scientific and Cultural Organization (UNESCO). (2014). UNESCO roadmap for implementing the global action
programme on education for sustainable development. Subat 2023 tarihinde https://unesdoc.unesco.org/ark:/48223/pf0000230514
adresinden alinmistir.

Uyanik, G. (2017). ilkokul 6grencilerinin cevre kirliligine iliskin gérisleri. Van Yiiziincii Vil Universitesi Egitim Fakiiltesi Dergisi, 14(1), 1574-1600

Vrasidas, C., Zembylas, M., Evagorou, M, Avraamidou, L., & Aravi, C. (2007). ICT as a tool for environmental education, peace, and reconciliation.
Educational Media International, 44(2), 129-140.

Wals, A., E. J. (2011). Learning our way to sustainability. Journal of Education for Sustainable Development, 5(2), 177-186.
WCED (1987). World commission on environment and development, our common future. Oxford: OUP.

WWEF Living Planet Report (2022). https://wwftr.awsassets.panda.org/downloads/lpr 2022 tr kck .pdf?12800/Yasayan-Gezegen-Raporu-2022
Nisan 2023 tarihinde edinilmistir.

Yasaroglu, C., & Akdag M. (2013). ilkégretim birinci kademe (ilkokul) 6grencilerinin gevreye yénelik tutumlarinin degerlendirilmesi. Elektronik
Egitim Bilimleri Dergisi, 2(4), 50-65.

Yiizbasioglu, M. K., & Kurnaz, M. A. (2021). Pre-service teachers’ caring about sustainable development goals for Turkey and for the World and
their competence in associating the goals with the learning outcomes in the curriculum. Research in Pedagogy, 11(2), 451-467.

Yilizbasioglu, M. K., & Kurnaz, M. A. (2022). A review of Turkish science course curriculum in terms of sustainable development goals. Acta
Didactica Napocensia, 15(1), 187-199.

| Kastamonu Education Journal, 2023, Vol. 31, No. 4|



Kastamonu Education Journal, 2023, Vol. 31, No:4, 600-610
doi: 10.24106/KEFDERGI-2023-0070

| Research Article / Arastirma Makalesi|

The Relationship Between Readability and Text Design in Educational Websites'

Egitsel icerikli Web Sitelerinde Okunabilirlik ve Metin Tasarimi Arasindaki iliski

Fatma Keskinkilig?, Sercin Karatas®

Keywords

1. Readability
2. Educational Website
Design

3. Readability of
Educational Websites

4. Text Design

Anahtar Kelimeler
1. Okunabilirlik

2. Egitsel Web site
Tasarimi

3. Egitsel Web Sitelerinin
Okunabilirligi

4. Metin Tasarimi

Received/Bagvuru Tarihi
22.08.2023

Accepted / Kabul Tarihi
23.10.2023

Abstract

Purpose: Purpose of this study is to investigate the readability levels of the websites that have educational contents.

Design/Methodology/Approach: Web-site readability is generally examined through the structural properties of the texts, or
their physical properties. This research performs readability measurements are performed by employing both of the above-
mentioned methods.

Findings: The findings illustrate that half of the websites are at the medium difficulty level, 20% of the remaining websites are
easy, and 30% of them are difficult in terms of readability. It is concluded that readability and text design levels of the
investigated websites are consistent with each other.

Highlights: The most important features in terms of text design elements in educational websites are the tonal value of the
text that makes it easier to read, the balanced use of the spaces between the letters, attention to the text integrity in the text,
the listing levels not exceeding two levels, and the clickability of the links. It has been seen that the least considered features
in terms of text design elements in educational websites are glossary and bibliography arrangement, not including scroll bars,
explaining links with texts, distinguishing visited links, inverted pyramid technique, using in-page links. It has been seen that
the texts on the educational websites are at a medium difficulty level according to the text design elements scale. According
to the result obtained from the readability formula of the texts on the educational websites, it was seen that the readability
levels were at the medium difficulty level.

6z
Calismanin amaci: Bu gcalismanin amaci, egitsel igerikli web sitelerinin okunabilirlik diizeylerinin arastirilmasidir.

Materyal ve Yontem: Web sitesi okunabilirligi genellikle metinlerin yapisal 6zellikleri veya fiziksel 6zellikleri Gizerinden incelenir.
Bu arastirma, yukarida belirtilen yontemlerin her ikisi de kullanilarak okunabilirlik 6lgtimleri gergeklestirir.

Bulgular: Elde edilen bulgular okunabilirlik agisindan web sitelerinin yarisinin orta zorluk seviyesinde, kalan web sitelerinin
%20'sinin kolay ve %30'unun zor oldugunu gdstermektedir. incelenen web sitelerinin okunabilirlik ve metin tasarim
diizeylerinin birbiriyle uyumlu oldugu sonucuna varilmistir.

Onemli Hususlar: Egitsel web sitelerinde metin tasarim 6geleri agisindan en dnemli 6zellikler metnin okumayi kolaylastiran ton
degeri, harfler arasindaki bosluklarin dengeli kullanimi, metinde metin bittnligine dikkat edilmesi, listeleme duizeylerinin iki
diizeyi gegmemesi ve baglantilara tiklanabilirlik hissinin verilmesi olarak karsimiza ¢itkmaktadir. Egitsel web sitelerinde metin
tasarim ogeleri agisindan en az dikkate alinan 6zellikler ise so6zlik ve kaynakga diizenlemesi, kaydirma gubuklarina yer
verilmemesi, baglantilarin metinler ile agiklanmasi, ziyaret edilmis baglantilarin ayirt edilmesi, ters piramit teknigi, sayfa igi
baglantilarin kullanilmasi oldugu gérilmustir. Egitsel igerikli web sitelerinde yer alan metinlerin, metin tasarim unsurlari
6lcegine gore orta guglik dizeyinde oldugu gorulmustur. Egitsel icerikli web sitelerinde yer alan metinlerin okunabilirlik
formilinden alinan sonuca gére okunabilirlik diizeylerinin orta glglik diizeyinde oldugu gorulmustar.
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INTRODUCTION

Communication environments present information and a rich communication environment with the tools appealing to
multiple senses. Wroblewski (2002) attributes the web as a communication medium to the fact that millions of people and
institutions come together in this medium. The exact number of people communicating on the web can vary greatly depending
on the time frame, platform, and region. It's important to note that this number is constantly changing due to global internet
penetration rates, technological advancements, and other factors. He states that when communicating through the web, it is
necessary to know your audience, what and how to say; thus, effective web design leads to effective communication.

The web has revealed some deficiencies and problems in effective communication. People communicate with each other
through many different channels such as the internet, face-to-face conversations, phone calls, text messages, e-mails, social media
platforms, video conferencing, instant messaging applications and websites. Social media and the web have a huge impact on
accessing and sharing information today. Thanks to the web, people can access a wide range of information quickly. Social media
platforms also accelerate the dissemination of this information. Social media can provide quick access to current events and news.
However, this speed can sometimes lead to problems with accuracy and detail. In terms of obtaining information, the web provides
access to a wide range of reliable sources, official sites, and information providers such as university libraries. It offers the chance
to access in-depth and reliable information on various subjects. You have the opportunity to verify information by examining the
sources of the websites. Sources such as academic sources, official documents, and reliable news sites are generally more reliable.
The websites enable the masses communicate their messages by reaching wider dimensions. A communication environment with
its content and features is easy to use, economical, and flexible in terms of place and time. It succeeds in reaching the targeted
audience better than the other communication channels. Websites allow any desired subject to be presented and shared as
preferred (Pektas, 2001). Due to its nature of flexibility, this environment might present some unreliable information or might
cause miscommunication.

On the web, the message is transmitted by the source through coding in various forms such as text, image and sound. This
function of multimedia attracted computer users to create web pages, and this has caused some visual pollution without realizing
it (Pektas, 2001). But it should not be forgotten that the text forms most of a narrative (Bochkay, Brown, Leone, & Tucker, 2023).

As the internet is available to everyone without restrictions, it allows its users to create any kind of content. The web designers
should avoid misusing their freedom over the design of the content, thereby restricting the users' ability to distinguish the given
information. These adverse situations might cause the site visitors, who are as free as the site designers, to leave the site. If the
aim is to have the users perceive the transmitted message easily, accurately and without requiring much time; having a
background in design, mastering the content and characteristics of the audience necessitate.

Most visitors to websites have a specific goal; some aim to get information about a product, some to learn about a topic.
Though the goals seem different, in essence, the visits aim to get the information (Dogan, 2006). This emphasizes the critical role
that web content plays in catering to diverse user intentions and delivering the necessary information effectively. According to
the 2007 Household Information Technologies Usage Survey carried out by the Turkish Statistical Institute (TUIK, 2021), 90% of
household members use the internet to search for information, 80 % to communicate, 52% to engage in educational activities,
26% to contact the public organizations/ institutions. The same survey results from 2021 show that the rate of households with
internet access increased to 92%. 2021 survey illustrates that the rate of the internet usage is 82% in the 16-74 age group; 80% of
this age group use the internet regularly- everyday or a few times a week. These results show that there is a high rate of internet
use among individuals who benefit from information services. In today's conditions, the rate of internet usage is not only for
individuals who benefit from information services; It has become an indispensable part of the daily life of all people in general,
especially after the global COVID-19 pandemic. During the pandemic period, all educational institutions had to move their services
online; therefore, the number of people seeking information online from all fields has increased significantly. As learning from in
web-based environments is being used increasingly, it has become more important to determine how to visually design digital
text to support student learning (Jin, 2013). In parallel, information design in online environments continues to attract more
attention. A good planning is the basis of any design; When the collected information is properly organized, classified and
presented effectively, it offers ease of perception for the receiver. Irregular text and picture elements prevent perception and
communication and may cause misunderstandings (Pektas, 2001).Studies on usability report that users briefly visit websites to
obtain information and leave the website immediately after they get the information. Hence, providing a web design with proper
interaction enables users to access the information easily (Ustiindag, 2002). It is vital that building an effective communication
with the user ensures an accurate online interaction.

The web has gained popularity in transferring information from one place to another (Ojha et al., 2021). Dogan (2006) identifies
online communication mainly as text based. Nielsen (2015) points out the importance of tone of voice and content for online
communication; however, their effectiveness relies on reaching the users. If users do not read the text, the goal cannot be
achieved. Considering the significance of text/content, web designers need to focus on the most effective and fast ways of
conveying the meaning. According to Dogan (2006), web content differs from traditional text as web users prefer to browse and
filter instead of reading the whole text. In Nielsen’s (1997), study on reading preferences of users, 79% of the users are found to
scan and browse the webpage while only 16% read the text on the page. Based on these findings, Nielsen emphasizes the need
for easy-to-scan texts while designing the text of web pages. Moreover, Moran (2020) states that people rarely read the text word-
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by-word online; they are more likely to scan the content. This fact of online information-seeking behavior has remained the same
for many years and has had significant implications for digital content creation. As seen in Nielsen's work, for effective message
transmission, the website’s feature of easy scanning is a prerequisite. To do so, the visual balance between text and images needs
to be well established; colors, formatting and organization of web elements need to be balanced with attention getting features.
The eye should be able to follow the movement on the page with ease to catch the information flow. Communicative meaning of
writing/text need to be performed to achieve the purpose (Pektas, 2001). In this context, web designers should pay attention to
not only the physical characteristics of the textual information but also the content itself. Given the popularity of web content,
analysis of its readability deserves more attention (Antunes & Lopes, 2019). For effective web design, the text design elements
that include readability, ease of scanning and physical properties of texts need further examination.

Research on online texts mainly focuses on the concept of readability and physical properties of texts such as color, size, and
font. The literature focuses on the readability of websites, and readability formulas developed and tested for printed materials
such as books, magazines and newspaper. The results of the readability formula attempt to provide guidance to the designers
about which age group or education level their websites appeal in terms of text difficulty level. Some researchers perceived web
readability as typographic features such as the color and size of the text and evaluated the texts on the websites according to
these features. Researchers differ in their approach to the readability of websites. Some researchers consider readability formulas
based on the quantitative features of the text, such as the number of syllables and the number of words, while some base their
decision on the physical characteristics of the online texts. Choosing one of these approaches might create confusion for the
evaluators while evaluating a website in terms of readability. This study analyses this confusion as the problem of research.

Various evaluation methods have been utilized to evaluate the readability of text and web content. Since low readability
directly affects the intelligibility of the content, the use of these evaluation methods for evaluation processes has been actively
researched (Ojha et al., 2021). This research underlines the need to consider text design elements while evaluating the readability
of the websites. Within this scope, this research aims to reveal a possible relationship between the measurements of readability
of the texts on the educational websites based on Flesch's readability formula, and of text design features based on the scale
developed for this research. In line with this purpose, the research seeks answers to the following questions:

1. What are the difficulty levels of the texts on educational websites according to the text design elements scale?

2. What is the readability level of the texts on educational websites according to the results from the readability formula?

3. Is there a significant relationship between the readability level determined by the readability formula and those
determined by the text design elements scale?

A drastic increase has been observed in the number of online education services and in the development of online educational
content. These websites are generally examined in terms of their visual design. Ease of perception and understanding of the
message presented on the websites carry utmost importance for online learners. This fact necessitates the analysis of text
readability and legibility for the information transfer. In addition to applying the available readability formulas, this study
contributes to the literature in showing the relationship between the two measurements by examining the physical properties of
the texts using the text design elements scale.

Literature

It is necessary for the information on the web pages to reach a wider audience, to be easy to read and understood, and for the
webpages to be universally accessible (Ojha et al., 2021). Ali et al. (2013) report the tendency of readers to prefer online materials
rather than in print media, and web designers should take this into account. Although there is no written list of design rules that
educational websites must comply with; many agreed upon and recommended design principles and guidelines are available. Web
designers choose whether to abide by these principles and guidelines. Nevertheless, the designers need to consider these
principles and guidelines to attract more audience.

Miniukovich et al. (2017) states that readability is an under-researched aspect of user experience and that very few websites
are designed for high readability. They point out the issues with the available readability guidelines. For this reason, as an outcome
of their workshops with design and dyslexia experts; they have developed a satisfactory readability directive to be kept in mind
during the designing process.

Although many formulas (such as Flesch Reading Ease Formula, Flesch-Kincaid Grade Level Formula, Gunning Fog Index,
Coleman-Liau Index, SMOG Index etc.) have been developed and studies have been carried out for the readability evaluation of
traditional texts, web readability still arouses the curiosity of researchers. Research has concentrated on the accessibility,
readability and site ranking of websites using different accessibility and readability assessment tools (Ismail et al., 2019; Ismail &
Kuppusamy, 2016; Ojha et al., 2018). Additional features have been taken into account for readability classification. For instance,
Benndr (2005) and Newbold et. al. (2010) created new readability formulas for this purpose (Vajjala & Meurers, 2013). Vajjala and
Meurers (2013) investigated how these readability models perform on web texts with newly added features. They applied their
readability models to web search results and identified a relatively high level of online reading.

Ojha et al. (2021) presents an analysis of various readability measurement techniques in their study. They set four goals to
analyze, compare and define the attributes of readability indices especially when accessed by people with disabilities. As a result,
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they offer useful suggestions that the effectiveness could be enhanced if they are considered while developing the readability
formulas.

In the study of Antunes and Lopez (2019) the readability of web pages is analyzed according to the related topics and their
position in the search result. Having collected the first twenty Google search results on twenty topics, they tested the results using
the readability criteria. The analysis shows that content provided by institutions such as universities, and health-related content
have lower readability values. In another research, Bilal and Huang (2019) analyzed the readability and word complexity of two
different search engine result pages; and found a significant difference between the results of search engines in terms of page
readability and word complexity. The readability of search engine results is significantly higher than the associated web pages. In
addition, readability of Google search results is found to be much higher than that of Bing search results.

Martin and Gottron (2012) analyze how to reliably measure the readability of web documents. They explore web-based corpus
statistics as an alternative to measure readability independent from the language and indicate that corpus statistics can further
be exploited for readability. It is seen that the distribution of terms into frequency classes accurately generates the perceived
difficulty of text categories. In another study, Hall and Hanna (2004) examine the effect of web page text/background color
combination on readability, memorability, aesthetics, and behavioral intent. 136 participants evaluated two websites, one with
educational content and one with commercial content, based on the four color combination conditions. The results display that
colors with higher contrast ratios are generally more readable; and, color combination significantly affects permanence. Further,
it is reported that preferred colors lead to higher scores on aesthetic quality and intent of purchase; and aesthetic quality ratings
significantly relate to the intent of purchase.

Hussain et al. (2011) explore ways of presenting the websites according to the different age groups in terms of readability and
usefulness. The study focused on eight readability factors such as color contrast, white space, line spacing, font style, font size,
text width, headings, graphics, and animation. By modifying these eight factors, the reaction of different age groups was
compared. Readability for each group was influenced by different factors including color contrast, white space, font style and size,
text width and title, graphics and animation, intelligibility of content, vocabulary, and text congestion. The study by Kadayat and
Eika (2020) investigate the effect of sentence length on the readability of web texts accessed using screen readers such as those
used by the the visually impaired. It is concluded that web content providers should prefer 16-20 word sentence lengths to
maximize readability.

The literature presents suggestions and solutions to enhance the readability of online content. Yu and Miller (2010) propose a
format called Jenga to increase the readability of web pages. Their study with 30 Asian users with intermediate English fluency
aim to evaluate the Jenga Format and show that the proposed conversion method improved reading comprehension without any
adverse effect on the reading speed.

Web content has been read in a variety of domains. Significantly, patients and caregivers are increasingly referring to the
internet as a source of medical information. Internet stands out as one of the primary sources that people consult in any health-
related issue. However, poor health literacy often limits the patient's understanding of the health care information literature
(Sharma et al., 2014). Print and web-based materials are widely used to support patient education due to their ease of distribution,
accessibility, and low cost; however, their effectiveness may be limited if they cannot be read or comprehended (Tian et al., 2014).
For this reason, numerous studies have focused on the readability of websites used in the field of medicine (D’Alessandro et al.,
2001; Friedman & Hoffman-Goetz, 2006; Georgsson & Carlsson, 2020; Hanley et al., 2019; Klonaris et al., 2020; Lim et al., 2021;
Sabharwal et al., 2008; Tian et al., 2014). These studies clearly illustrate the significant role and function of readability in websites
and call for designer to consider.

METHOD

This study aims to examine educational websites in terms of their text design and readability and uses the scanning model.
The purpose of survey research is to describe by holistically analyzing an existing situation related to the research subject. In
addition, survey type studies allow examining the relationships between the variables measured (Buylikoztirk et al., 20019).

The study population of this research consists of websites with educational content for primary school students, published in
Turkish. The educational websites were listed using Google search engine as a popular and reliable search engine utilizing
advanced techniques (Giirdag & Ozturan, 2002). The search results were ordered using an algorithm called PageRank (Brin &
Page, 1998). As a result of the keyword searches such as "educational content websites, educational sites, lectures, online courses,
course sites, distance education, teacher sites, online learning, children's sites" a variety of websites were accessed. The
researchers aimed to reach a wide universe by branching the search with connections. Among the sites accessed, 10 sites that
convey an educational content or a topic to users were included in the research and formed the sample of the research. Among
the sites accessed with keyword search, sites that do not offer any educational content and lectures or correspond to the courses
taught in primary and secondary education, although they are education related, were excluded from the research.

Data Collection

For data collection purposes, the formula that Atesman (1997) had adapted from Flesch Kincaid's readability formula into
Turkish was used to determine the readability level of the texts on the websites.
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In the scale development process, first, the types of forms the texts are found on the webpages were determined. The texts
on the web pages were grouped as headings, lists, links, and content. While determining the scale items, the physical features of
the text such as headings, lists, links, typographic elements of the content, design principles were considered. The scale developed
by Alpan (2004) significantly guided the “Website Text Design Elements Evaluation Scale” developed within the research. The scale
items from Alpan's (2004) study are mostly related to the typographical features of the text. The Website Text Design Elements
Evaluation Scale was prepared in the form of a 5-point rating scale. Items in the scale were scored as (5) Completely appropriate,
(4) Appropriate, (3) Undecided, (2) Not suitable, (1) Not at all suitable.

In the Turkish version of the Flesch readability formula, adapted to Turkish by Atesman, the following readability formula and
classification, which is based on word and sentence length and can be applied in a section of one hundred words selected from
the text, has been developed:

Readability Count= 198,825 — 40,175 x1 — 2,610 x2

x1 = Average word length in terms of syllables

x2 = Average sentence length in terms of words

The formula score is evaluated according to the Turkish readability ranges. These ranges are defined as “Very Easy” for 90-100
points, “Easy” for 70-89, “Average” for 50-69, “Difficult” for 30-49, “Very Difficult” for 1-29 points.

Analysis of Data

In the evaluation of educational websites in terms of text design; the correlation between the scores given by the experts for
each site was examined. Having determined the correlation between the expert ratings as high, the scores given by the two experts
for the sites were averaged.

During the expert evaluation, if the items such as tables, lists, and text boxes, which were evaluated in the scale items, were
not found on the site; the scale item was excluded, and the score was calculated according to the number of items examined.
After the scoring was completed, the scores given to each item of the scale were summed up and averaged. The scores obtained
from the scale were calculated as a percentage to develop a common scoring in sites with varying number of items evaluated. The
scores obtained as a result of the scale are evaluated out of 100.

Table 1. Text Design Legibility Range

Level Readability Score
Very easy 90-100

Easy 70-89
Average 50-69
Difficult 30-49

Very difficult 1-29

The scores of educational websites from the scale were evaluated according to the Text Design Legibility Range (see Table 1).
To determine the readability level of educational websites within the sample, the length of words and sentences was calculated
in a 100-word section selected from a text on the site. These values were substituted in the readability formula (Readability
number = 198,825 — (40.175x1 — 2,610x2)) and multiplied by the coefficients to calculate the readability values of the site. In the
selection of online text, items containing text such as lists, poems, tables were excluded from the scope of the research. The t test
was used to analyze whether there was a significant difference between the value from the scale evaluation of the sites and the
readability value obtained from the readability formula.

FINDINGS

Descriptive results from the scales and procedural results regarding the research questions are presented respectively. Table
2 demonstrates the average scores of each item from the observer evaluation according to the text design elements of the
websites.

Xn: The item average score for each site.

X :The average of the average scores the items received from the sites.
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Table 2. Mean Scores of Scale Items from Observers
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Scale items - - - - - - - - - - —

Number X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X

1 4,0 2,0 1,0 2,0 2,0 2,5 4,0 3,5 3,5 3,5 2,80
2 5,0 5,0 5,0 2,0 1,0 4,0 4,5 2,0 3,5 2,5 3,45
3 5,0 1,0 5,0 4,0 3,0 5,0 3,5 3,5 3,5 3,5 3,70
4 5,0 5,0 2,0 2,0 2,5 4,0 4,0 5,0 2,5 2,0 3,40
5 5,0 2,0 5,0 5,0 2,5 4,0 4,5 4,5 3,0 4,0 3,95
6 5,0 4,0 5,0 5,0 3,5 5,0 4,5 4,5 5,0 4,0 4,55
7 5,0 5,0 4,0 5,0 2,0 4,0 4,5 5,0 2,5 4,0 4,10
8 - 4,0 4,0 2,5 1,0 5,0 - 1,0 5,0 2,5 3,12
9 4,0 5,0 5,0 5,0 4,0 4,0 4,5 4,0 3,5 3,5 4,25
11 5,0 5,0 5,0 5,0 4,5 5,0 4,5 4,5 4,0 4,5 4,70
12 5,0 5,0 5,0 4,5 4,0 4,0 5,0 4,0 4,5 5,0 4,60
13 - 5,0 5,0 4,0 5,0 5,0 3,0 1,5 4,5 2,0 3,88
14 1,0 5,0 1,0 1,0 1,0 1,0 2,0 1,0 1,0 1,0 1,50
15 - 4,0 - - - - 1,0 - - - 2,50
16 1,0 1,0 1,0 1,0 1,0 1,0 2,5 1,0 1,0 1,0 1,15
17 1,5 1,0 1,0 1,0 1,0 1,0 2,0 2,0 1,0 1,0 1,25
18 4,0 4,0 5,0 5,0 5,0 5,0 5,0 4,0 2,0 2,5 4,15
19 5,0 5,0 4,0 5,0 4,0 5,0 5,0 5,0 3,0 3,5 4,45
20 5,0 2,0 4,0 2,5 4,5 5,0 3,5 3,5 1,5 1,0 3,25
21 5,0 4,0 5,0 4,5 3,5 5,0 5,0 5,0 5,0 4,0 4,60
22 2,0 1,5 4,0 1,5 2,0 5,0 4,0 2,5 3,5 4,5 3,05
23 4,0 4,0 4,0 - 4,5 5,0 5,0 4,5 2,5 4,5 4,22
24 - - 5,0 - 1,0 5,0 - - - - 3,66
25 5,0 2,0 5,0 4,0 4,5 5,0 5,0 5,0 4,5 4,0 4,40
26 2,0 2,0 5,0 4,0 4,0 5,0 5,0 4,5 1,0 1,0 3,35
27 5,0 2,0 5,0 1,0 3,5 5,0 4,0 5,0 1,5 2,5 3,45
28 4,5 2,0 5,0 1,0 5,0 5,0 4,5 5,0 2,0 1,0 3,50
29 5,0 4,0 5,0 1,0 3,5 5,0 5,0 5,0 4,5 5,0 4,30
30 5,0 4,0 5,0 5,0 5,0 2,5 5,0 5,0 4,0 5,0 4,55
31 4,0 1,0 2,0 5,0 3,5 1,5 4,0 1,0 2,0 1,0 2,50
32 4,5 1,0 2,0 3,0 2,0 3,5 4,0 4,5 4,5 3,5 3,25
33 5,0 5,0 4,0 4,5 4,5 5,0 5,0 4,5 5,0 4,0 4,65
34 1,0 1,0 1,0 1,0 1,0 1,0 5,0 2,5 1,0 1,0 1,55
35 4,0 5,0 5,0 5,0 3,5 5,0 5,0 5,0 5,0 4,0 4,65
36 2,0 5,0 5,0 5,0 4,5 5,0 5,0 5,0 5,0 5,0 4,65
37 1,5 1,0 1,0 4,0 1,0 5,0 5,0 2,5 2,5 1,5 2,50
38 - - 5,0 - - 1,0 1,0 - - - 2,33
39 1,0 4,0 5,0 1,0 4,5 1,0 5,0 5,0 4,5 1,0 3,20
40 4,5 5,0 1,0 5,0 2,0 5,0 5,0 4,0 2,0 1,5 3,50
41 5,0 5,0 5,0 3,5 4,5 5,0 5,0 4,5 1,0 1,5 4,00
42 5,0 5,0 1,0 5,0 2,0 5,0 5,0 5,0 1,0 4,0 3,80
43 5,0 5,0 1,0 1,0 1,0 1,0 2,0 1,0 1,0 1,0 1,90
44 2,0 5,0 - - 1,0 - 5,0 4,5 1,0 - 3,08
45 4,0 2,0 5,0 5,0 5,0 4,0 5,0 4,0 5,0 4,5 4,35
46 5,0 4,0 5,0 4,5 4,0 5,0 5,0 5,0 5,0 4,0 4,65
47 5,0 1,0 5,0 2,0 3,5 4,5 5,0 4,0 5,0 3,5 3,85
48 1,0 1,0 1,0 1,0 1,0 2,0 1,0 1,0 1,0 1,0 1,10
49 5,0 4,0 5,0 4,0 5,0 5,0 5,0 5,0 5,0 5,0 4,80
50 5,0 2,0 4,0 2,0 1,5 3,5 5,0 4,0 4,0 4,5 3,55
51 5,0 5,0 5,0 4,0 4,0 4,0 5,0 2,5 1,5 4,0 4,00
52 4,5 2,0 4,0 4,0 3,5 2,5 5,0 4,5 4,0 5,0 3,90
53 4,5 5,0 5,0 2,0 5,0 5,0 5,0 5,0 5,0 1,0 4,25
54 1,0 1,0 1,0 1,0 1,0 5,0 5,0 1,0 1,0 1,0 1,80
55 5,0 2,0 2,0 1,0 1,0 1,0 4,0 4,0 1,0 1,0 2,20
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The 6, 11, 12, 18, 19, 21, 23, 25, 29, 30, 33, 35, 36, 41, 45, 46, 49, 51, and 53rd items of the scale items on the websites were
evaluated according to Table 2. Overall, it scored more than 4.0 points (items with a score above 4 are indicated in bold). It can
be said that the text design elements in these items were considered in the websites. For example, the average score of items 49
from the scale as a result of expert evaluation is 4.80. Hence, it can be interpreted that the criterion of "A topic or idea is mentioned
in each paragraph" mentioned in item 49 on the websites is mostly complied with in all websites. According to Table 2, items 14,
15, 16, 17, 31, 34, 37, 38, 43, 48, 54 and 55 were scored below 2.5 points (in the table, items scored below are in italics). In the
websites, text design elements in these items seem to be the least considered features. Table, 2 demonstrates that the item with
the lowest score is item 48. It can be concluded that the criterion of "putting the result at the beginning (Inverted Pyramid)"
mentioned in item 48 in the websites is an overlooked criterion.

Findings of Research Question 1:

“What are the difficulty levels of the texts on educational websites according to the scale of text design elements?”

The correlation between the scores of the websites on the text design elements evaluation scale and the expert scores was
tabulated, evaluated, and interpreted in a comparative way. Table 3 presents the number of items included in the evaluation of
each site.

Table 3. The Scores of the Websites for Text Design as a Result of the Text Design Scale

Site Number r P Item number Score Scale Level
1 ,969 ,00 50 79,00 Easy
2 ,997 ,00 53 66,98 Average
3 ,997 ,00 52 75,19 Average
4 ,957 ,00 50 66,00 Average
5 ,905 ,00 53 60,18 Difficult
6 ,973 ,00 53 77,16 Average
7 ,855 ,00 53 85,28 Easy
8 ,882 ,00 52 73,20 Average
9 ,916 ,00 52 61,73 Difficult
10 ,924 ,00 51 58,82 Difficult

Table 3 shows a high level and significant relationship between the results of the evaluations made by the observers according
to the developed scale.

Findings of Research Question 2:

“What are the readability levels of the texts on educational websites according to the result obtained from the readability
formula?”

To determine the readability levels of the texts on the sites, Atesman's (1997) readability formula was applied to the texts and
the data on the readability are given in Table 4.

The results obtained from Atesman's (1997) readability formula were interpreted according to Table 4. It is found that only the
texts in the first and seventh websites are easily readable, 4 sites are of average difficulty, 2 sites are difficult, and the texts in 1
site are very difficult in terms of readability.

Table 4. Educational Websites Readability Level

Site Number Readability Formula Score Readability Level

1 73,89 Easy readable

2 55,09 Average readable

3 60,12 Average readable

4 48,47 Difficult readable

5 43,86 Difficult readable

6 49,82 Average readable

7 70,66 Easy readable

8 21,91 Very difficult readable
9 53,41 Average readable
10 8,18 Very difficult readable

Findings of Research Question 3:

“Is there a significant relationship between the readability level determined by the readability formulas of the websites and
the levels determined by the text design elements scale?”
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Table 5. Scale values and readability formula values

Site Number Scale Score Scale Level Readability Readability Level
Formula Score

1 79,00 Easy 73,89 Easy readable

2 66,98 Medium 55,09 Average readable

3 75,19 Medium 60,12 Average readable

4 66,00 Medium 48,47 Difficult readable

5 60,18 Difficult 43,86 Difficult readable

6 77,16 Medium 49,82 Average readable

7 85,28 Easy 70,66 Easy readable

8 73,20 Medium 21,91 Very difficult readable
9 61,73 Difficult 53,41 Average readable
10 58,82 Difficult 8,18 Very difficult readable

After the scale evaluation and readability formula evaluation of the websites, the readability levels were determined according
to the results of two evaluations. Table 5 shows the scores and levels of the sites from the text design scale and the readability
formula.

As a result of the scores obtained from the scale and the readability formula, the text design levels, and readability levels of
the sites were identified, and comparative data is presented in Table 5. According to the results of the evaluations, the scores
from the scale and the determined levels of the sites, and the scores and readability levels from the readability formula are similar.
The difference in the readability level and the levels corresponding to the score from the scale in some sites might be because of
the evaluation of scale on a 3-point rating and the evaluation of readability level on a 5-point rating. However, when the levels of
the sites are compared, a site that is identified as very difficult is not easy in the text design scale or easy in the formula, but not
difficult in the text design scale. According to the data, the frequencies and percentages of the sites identified as Easy, Average or
Difficult in terms of readability are given in Table 6.

Table 6. Frequency and percentage of readability and text design levels of websites

Level f %
Easy 2 20
Average 5 50
Difficult 3 30

Data in Table 6 present significant information on the readability and text design levels of the websites published in Turkey.
Among the 10 sites evaluated, 20% (n=2) of the sites can be described as easy, 50% (n=5) of the sites as average level, and 30%
(n=3) as difficult to read. These frequencies and the data might be generalized as 20% of the websites published in Turkey can be
described as easy in terms of readability, 50% as medium difficulty and 30% as difficult.

DISCUSSION

Given the high usage of web content, it is important to analyze its readability (Antunes & Lopez, 2019). The Internet has
emerged as a widely used and significant platform for conveying information between various locations. In order to ensure
information is available to everyone, it's crucial to assess both its accessibility and readability score (Ojha et al., 2021). This study
aims to reveal the relationship between the text design elements of educational websites and their readability levels, the data on
the text design elements scale and readability levels of the texts on the educational websites. The conclusions reached based on
these findings are as follows:

The most important features in terms of text design elements in the educational websites are found as the tone value of the
text that makes it easier to read, the balanced use of the spaces between the letters, the attention to the integrity of the text on
the page, the listing levels not exceeding two levels, and the clickability of the links. It is important for web-based instructional
designers to choose the appropriate font for especially long text blocks to enhance students' readability levels (Ali et al., 2013).
The least considered features in terms of text design elements in the educational web sites are seen as arrangement of glossary
and bibliography, exclusion of scroll bars, explanation of links with texts, identification of visited links, inverted pyramid technique,
and the use of in-page hyperlinks. The texts on the educational websites are identified at a medium difficulty level according to
the text design elements scale. According to the result from the readability formula, the readability levels are observed at the
medium difficulty level. Similarly, in their study conducted in the field of health, McCarthy & Flavin (2021) categorized 16.6% of
the websites they evaluated in terms of readability as "easily readable" and most of them as "difficult to read." assess both
accessibility and readability of online educational materials. At the same time, in a study conducted by Schreidah, Fahmy, Lapolla,
Gordon, Kwinta, and Geskin (2023) evaluating the accessibility and readability of online educational materials, it was found that
the readability levels of academic web pages were higher compared to non-academic web pages.
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CONCLUSION AND RECOMMENDATIONS

Based on these findings a similarity between the readability level of the websites and the levels identified through the
evaluation of the text design elements. Accordingly, the design elements of the text, namely the physical properties, the
quantitative features such as the number of words and syllables need consideration while evaluating the readability of websites.
The readability of a webpage is not limited to either the physical properties of the text or the quantitative formulas; both of these
features need a close analysis.

Within the framework of the results, the suggestions for future studies on the website design and evaluation are as follows:
e The values from the readability formulas give information about the quantitative properties of the texts, but not about
their qualities. While investigating the readability level of a website; a joint evaluation with two measurements, comments

about the readability referring to the readability formulas, and a scale for identifying the qualitative features of the text
necessitate.

¢ The readability levels were identified by analyzing the first 100 words on a page on the website. Future studies are
recommended to increase the number of words or analyze the whole web content.

e This study was limited to the websites for primary and secondary school students. The research can be extended to
educational websites for tertiary level education.

e Teachers can benefit from the text design scale and the readability formula in the selection of appropriate sites when
recommending or using sites as an additional resource for their students.

¢ |n addition to researchers, website designers can evaluate the texts by using the scale and readability formulas developed
within the scope of this research.
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A Phenomenographic Research On The Covid-19 Pandemic Process

Covid-19 Pandemi Siirecine Yonelik Fenomenografik Bir Arastirma
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Keywords Abstract

1. Covid-19 Purpose: In this study, it is aimed to evaluate the opinions of administrators and teachers about the reflections of the pandemic
2. Swot analysis process on learning processes by making SWOT analysis.

3. Phenomenography Design/Methodology/Approach: In this context, the study was carried out with the phenomenographic research method. The

study group of the research consists of 568 administrators and teachers in Trabzon in the 2020-2021 academic year. The data
for the SWOT analysis were obtained by applying the structured forms prepared by the researchers to the participants.

Findings: The obtained data were analyzed by content analysis. In strengths; It has been determined that out-of-school

Anahtar Kelimeler ) e h ; ) e
learning opportunities have increased and students' technology use competencies have improved. On weak points; it has been

1.Covid-19 revealed that it is inadequate in the lessons that require practice and there is a face-to-face communication problem. In
2.Swot analiz opportunities; increasing the time spent with the family and providing fast and easy access to information came to the fore. In
3.Fenomenografi threats; infrastructure problems were the identified themes.

Highlights: It has been concluded that teachers should receive in-service training on methods and techniques that they can use
in distance education. During the pandemic process, students were encouraged to take more responsibility for learning, and
equal opportunities were provided for introverted students. The need for more objective approaches in measurement and
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20.05.2022 evaluation has come to the fore. It is recommended to support applied courses with appropriate content so that they can be
Accepted / Kabul Tarihi adapted to the distance education process.
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Oz
Calismanin amaci: Bu ¢alismada pandemi slrecinin 6grenme sireglerine yansimalari ile ilgili idareci ve 6gretmenlerinin
gorislerinin swot analizi yapilarak degerlendirilmesi amaglanmistir.

Materyal ve Yontem: Bu baglamda galisma fenomenografik arastirma yontemi ile yirtttlmastir. Arastirmanin galisma grubunu
2020-2021 egitim 6gretim yilinda Trabzon ilinde bulunan toplamda 568 yonetici ve 6gretmen olusturmaktadir. Swot analizi igin
veriler arastirmacilar tarafindan hazirlanmis yapilandiriimis formlarin katiimcilara uygulanmasiyla elde edilmistir.

Bulgular: Elde edilen veriler icerik analizi ile ¢6ziimlenmistir. Glglu yonlerde; okul digi 6grenme imkanlarinin arttigi ve
6grencilerin teknoloji kullanim yeterliliklerinin gelistigi, zayif yonlerde; uygulama gerektiren derslerde yetersiz kalisi ve yiiz ylize
iletisim problemi yasandigi, firsatlarda; aile ile gegirilen zamanin artmasi ve bilgiye hizli ve kolay erisim saglanmasi, tehditlerde;
alt yapi sorunlari 6n plana gikan temalar olmustur.

Onemli Vurgular: Ogretmenlerin uzaktan egitimde kullanabilecekleri yéntem ve teknikler konusunda hizmet ici egitimler
almalari gerektigi sonucuna ulasiimistir. Pandemi stirecinde 6grencilerin 6grenme sorumlulugunu daha fazla almalari tesvik
edilmis, ice kapanik dgrenciler igin firsat esitligi saglanmistir. Olgme ve degerlendirmede daha objektif yaklasimlara olan ihtiyag
6n plana ¢ikmistir. Uygulamali derslerin uzaktan egitim sirecine adapte edilebilmesi i¢in uygun iceriklerle desteklenmesi
Onerilmektedir.
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INTRODUCTION

Social change stands for the static characteristics of society being experienced in an active development process. In this sense,
social change involves changes in the social and spiritual components of society. Areas such as family, consumption, production,
management, human relations, science, technology and education are affected by this process of change (Sisman, 2010). The
covid-19 epidemic, which affected the whole world and led to changes in all areas of social life, caused significant changes in social
life (Zimmerman, 2020). Considering the formal and non-formal education process, one of the most important public fields
affected by the epidemic can be said that to be the education field (Agnoletto & Queiroz, 2020). Thus, the use of digital
technologies has become a basic requirement all over the world and there has been an urgent transition to distance education
studies (Lau et al., 2020).

The concept of distance education refers to the process of delivering learning environments to students on a web-based basis
with the help of constantly developing internet technologies and computers (Newby et al., 2006). Learning situations where the
internet is at the center are called e-learning. E-learning environment includes a process where students participate in learning
processes over the internet synchronously or asynchronously, away from other students and teachers (Gokdas & Kayri, 2005).
Looking at the situation of the distance education process in Turkey, it is seen that many universities have infrastructure for
distance education and this infrastructure is used. In this context, a sound infrastructure can be mentioned for Turkey for distance
education at the higher education level (Bozkurt, 2017). Nonetheles, it is known that a learning environment called "emergency
distance education" and in return new solutions were needed during the pandemic. Emergency structured distance education is
the education to be given in the face-to-face learning process completely through the distance education process when the crisis
situation is over (Hodges et al., 2020). Before the epidemic, they included the digital devices, online resources, social media
technology and e-learning activities educators used voluntarily in the learning process (Mulenga & Marban, 2020). In this sense,
it can be stated that the epidemic process allowed to ground an active distance education process (Ferdig et al., 2020). The most
important gain of this grounding is seen as the experience gained in the process (Keskin & Ozer- Kaya, 2020). The gains of the
distance education process, which are considered as experience can be exemplified as flexible shaping of educational materials in
electronic environment, updating them when necessary, and using different technologies continuously (Yamamoto & Altun, 2020).

Another contribution of this learning process is that it forces educators, parents and students to take more responsibility. At
the same time, it provides gains of using thinking skills such as critical thinking, problem solving, being creative and establishing
communication and cooperation (Anderson, 2009). In addition to the gains of the distance education process, it can be stated that
it involves situations which can be described as negative. That the process mostly appeals to adult learners (Bozkurt, 2020) and
students, teachers and parents experience adaptation problems as a result of a rapid transition to the process, problems in the
context of assessment and evaluation, and inadequate access infrastructure can be given as examples to the negative situations
mentioned (Eren, 2020). In line with reducing the impact of these negative situations, according to Bozkurt (2020), students should
be supported in the distance education process and adequate guidance studies should be carried out for students. According to
Telli and Altun (2020), due to the sudden and rapid transition to distance education, no evaluation could be made on the
requirements of distance education and possible precautions. According to Costello, Brown, Donlon, and Girme (2020), lessons
should be learned from the epidemic process and new policies should be developed regarding the distance education process.
According to Can (2020), in particular, the subject of assessment and evaluation should be dealt with as a priority.

From Canpolat and Yildirnm’s point of view (2021), determining to what extent the courses and programs carried out in the
distance education process serve the purpose, determining the thoughts of teachers and students about the process, and
monitoring the distance education process continuously is necessary. It is important for the measures to be taken and the
strategies to be developed to reveal the positive and negative effects of students and teachers, who are the stakeholders of
distance education, which became widespread in the education process after the COVID-19 epidemic. When we look at the
literature, there are many current studies examining the experience, perception and attitudes towards distance education
according to teachers and administrators (Bakioglu & Cevik, 2020; Burke & Dempsey, 2020; Caglar & Kiling, 2020; Gorguli Ari &
Hayir Kanat, 2020; Karakus et al., 2020; Kilekgi et al., 2020; Mulenga & Marban, 2020; Roy, 2020; Taskin & Aksoy, 2021). However,
no study has been found that deals with the applications carried out for the distance education process with a SWOT analysis
approach according to the views of teachers and administrators. Conducting this study with SWOT analysis enabled it to be used
as a comprehensive tool that guides the strategic planning process with threats and opportunities factors by identifying the weak
and strong aspects of the distance education process. It is thought that this study will make an important contribution to the field
of improvement and development of the distance education process with the results of the analysis.

Based on this gap in the literature, this study, aims to evaluate the opinions of administrators and teachers about the
reflections of the distance education process on the learning processes by making a SWOT analysis. For this purpose, answers
were sought for the following sub-problems;

1)What are the strengths of the distance education process?
2) What are the weaknesses of the distance education process?
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3) What are the opportunities intended for the distance education process?
4) What are the threats to the distance education process?

METHOD

This research was carried out in order to reveal the perceptions of the participants about the reflections of the covid-19 epidemic
process on the educational environments. In this context, the study was carried out with the phenomenographic research method.
With phenomenographic research, the relationship between the individual and what he or she is trying to understand or learn is
tried to be investigated and explained. If the results of these studies are well understood, important steps can be taken in matters
related to individual learning (Cepni, 2007). Because the more aware of the learning process related to a particular phenomenon,
the more effective the implementing school stakeholders will be in the development and good structuring of the process (Marton,
1986). In this respect, it is obvious that the SWOT analysis, which was carried out on the basis of phenomenographic research,
with the views of teachers and administrators, who are stakeholders in education, shows purposeful integrity.

Working Group

Purposeful sampling method was used to determine the study group. The study group of the research consists of 568
administrators and teachers in Trabzon city during the 2020-2021 academic year. Demographic data of the participants are given
in Table 1.

Table 1. Participant profile

. o Teacher 472
Role in the institution o
Administrators 96
Female 300
Gender
Male 268
. Undergraduate 480
Level of education
Graduate 88
Primary school 248
School grade Middle School 220
High school 100
22-30 86
31-40 219
Age range 41-50 179
51-60 75
60+ 9

According to Table 1, it is seen that the number of teacher participants is higher according to the type of task. According to the
gender variable, it is seen that the number of female participants is higher than the number of male participants. According to the
school level, it is seen that the least participation is in the high school type, and according to the age variable, the least number of
participants is 60 years old and over.

Data Collection

The data for the SWOT analysis were obtained by applying the structured forms prepared by the researchers to the
participants. The 4-item data collection tool was transformed into an online form using the google form. The use of the online
form in the research provided the participants with the convenience of filling out the data collection tool any time. In the first part
of the form, there is a text about the importance of the participation of teachers and administrators in the research mentioning
their personal information is not requested and that the data obtained will only be used for scientific purposes.

Analysis of Data

Before analyzing the data of the research, preliminary preparations were made. With this regard, first of all, the data of each
participant was read and checked. In these controls, it was detected that two participants filled out the form twice and the forms
were removed from the data set. As a result, analyzes were made with the remaining 568 data. The obtained data were analyzed
by content analysis. While performing content analysis, the data is organized in a meaningful way and categories are created in
line with the relationships that best explain the data. While analyzing, similar data are integrated with certain concepts and
themes. In this way, reaching concepts and relationships that can explain the data is aimed (Yildirim and Simsek, 2011). The data
obtained in this research are grouped as strengths, weaknesses, opportunities and threats. The consistency between the codes
and categories created by the two experts was calculated using the formula of Miles and Huberman (1994) [Consensus/
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(Disagreement + Consensus) X 100], and the consistency between the coders was determined as 90 %. Accordingly, the analyzes
were found to be consistent. In addition, codes with a frequency of one in the data analysis were not included in the categories.

Validity and Reliability

In order to ensure the validity of the research, the data collection process and how the researchers reached the results were
explained in detail and direct quotations from the participants' views were given (Yildirnm & Simsek, 2011). In order to ensure
internal validity in the research, researcher triangulation was performed and data collection and data analysis processes were
carried out by more than one researcher (Merriam, 2013). To ensure the reliability of the study, Miles and Huberman's (1994)
formula was used and the consistency between coders was calculated as 90%. In the relevant literature, it is recommended that
the consistency between the coding of the researchers should be at least 80 % (Patton, 2002; Yildirim & Simsek, 2011).

FINDINGS

The findings emerged out of the analysis of the data during the research process were described as four categories. These
categories are presented under the headings of strengths, weaknesses, opportunities and threats.

Strengths:

Strengths category consists of the opinions of the participants about the strengths of the distance education process. The
frequency of repetition of teacher opinions reached in the strengths category is shown in Table 2.

Table 2. Strengths identified in line with teachers' opinions

Category f
1 Increasing out-of-school learning opportunities 119
2 Flexibility in time and space 98
3 Supporting student autonomy 90
4 The development of students' technology use proficiency 71
5 Improvement of teachers' technology use proficiency 68
6 No risk of contamination 61
7 No internet speed problems experienced at school 61
8 Improvement of technology use competence of parents 56
9 Improvement of teachers' proficiency in using digital materials 54
10  To have a better idea about the student's home environment 52
11 The student's taking responsibility for learning 51
12 Ability to record and reuse audio and written materials used in the learning process 50
13 Providing advantage in individual learning 49
14  More active participation of parents in the learning process 45
15  Increasing need for visual material production 45
16  Creating an advantage for introverted (shy) students 44
17  Having the opportunity to reach the student outside of school 42
18  Ensuring continuity in communication with the student outside the school 36

As seen in Table 2; the views most repeated by the participating teachers in this category are determined as; flexibility in time
and space, increasing opportunities for out-of-school learning, no risk of contamination, improvement of teachers' proficiency in
using digital materials, improvement of parents' proficiency in technology use, improvement of teachers' proficiency in technology
use, development of technology use proficiency of students, no internet speed problems experienced at school, student's taking
responsibility for learning, having a better idea about the household environment of the student, ensuring the participation of
those who have a disability to come to school, the ability to record and reuse the audio and written materials used in the learning
process, supporting student autonomy. The frequency of repetition of the opinions of the administrators reached in the strengths
category is shown in Table 3.
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Table 3. Strengths determined in line with the opinions of the administrators

Category f
1 Development of students' technology use proficiency 51
2 Development of technology use competence of parents 50
3 3The development of teachers' technology use proficiency 44
4 No loss of time in transportation 42
5 No risk of contamination 36
6 Supporting student autonomy 33

As seen in Table 3, the most repeated opinions of the administrators in this category are determined as; no loss of time in
transportation, no risk of contamination, the development of technology use proficiency of teachers and students, the
development of technology use proficiency of parents, and support for student autonomy.

Weaknesses:

Weaknesses category consists of the opinions of the participants about the weaknesses of the distance education process. The
frequency of repetition of teacher opinions reached in this category is shown in Table 4.

Table 4. Weaknesses identified in line with teachers' opinions

Category f
1 Inadequacy for the lessons that require practice 112
2 Failure to make objective measurement and evaluation 93
3 Communication problems (eye contact-touch) 84
4 Failure to attend the lesson 76
5 Inability to carry out student-centered, individual studies 61
6  Limited opportunity for immediate feedback correction 59
7  Inability to provide classroom management 55
8  The flexible environment in the home environment creates a disadvantage in terms of discipline 55
9  Decreased peer relations between students and disadvantage in terms of socialization 54
10 Students' lack of sense of responsibility 49
11 The difference between students with and without family interest is greater than that of face-to-face education 45
12 Limited use of methods, techniques and materials in some courses 41
13 Inadequate class hours and duration 39

As seen in Table 4, the most repeated opinions of teachers in this category are determined as; inadequacy for the lessons that
require practice, communication problems (eye contact-touch), not being able to participate in the lesson, not being able to do
student-centered individual studies, lack of objective measurement and evaluation. The frequency of repetition of the opinions
of the administrators reached in the category of weaknesses is shown in table 5.

Table 5.Weaknesses determined in line with the opinions of the administrators

Category f
1  Communication problem (eye contact-touch) 41
2 Lack of objective measurement and evaluation 39
3 The difference between students with and without family interest is greater than that of face-to-face education 36
4 Inadequacy for the courses that require practice 33
5 Inability to provide classroom management 28
6  Students get ahead of teachers in the use of technology 26
7  Limited opportunity for immediate feedback correction 24
8 Increasing the workload of the teacher 17
9  Students have a disadvantage in terms of decreasing peer relations with each other and socialization 16
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As seen in Table 5, the most repeated opinions of the administrators in this category are determined as; communication
problems (eye contact-touch), inadequacy for the lessons that require practice, lack of objective measurement and evaluation,
inability to provide classroom management, and the increase in difference between students with and without family support
compared to face-to-face education.

Opportunities:

Opportunities category consists of the opinions of the participants about the opportunities provided by the distance education
process. The frequency of repetition of teacher opinions reached in this category is shown in Table 6.

Table 6. Opportunities determined in line with teachers' opinions

Category f
1 Increased time spent with family 101
2 Availability of technology 87
3 Bringing the positive aspects of technology use to the forefront for students 79
4 Internet and tablet support 65
5  Creating a new vision of the learning process 65
6  Parents should also be involved in the education process in terms of technology 56
7  To create a sustainable communication between the teacher and the student. 48
8  Accelerating the production and use of technology-supported materials 41

As seen in Table 6, the most repeated opinions of teachers in this category are determined as; availability to technology,
internet and tablet support, the positive aspects of technology use for students coming to the fore, creating a new vision of the
learning process and the increase in time spent with the family. The frequency of repetition of the opinions of the administrators
reached in the category of opportunities is shown in Table 7.

Table 7. Opportunities determined in line with the opinions of the administrators

Category f
1 Quick and easy access to information 53
) Formation of an alternative process in case schools interrupt face-to-face education for any reason (epidemic, flood, 49

fire, etc.)

Internet and tablet support 41
4 Availability of technology 37

Equality of opportunity for students living in rural areas or unable to attend school for any other reason. 33

As seenin Table 7, the most repeated opinions of the managers in this category are determined as; internet and tablet support,
quick and easy access to information and forming an alternative process in case of schools interruption of face-to-face education
for any reason (epidemic, flood, fire, etc.).

Threats:

The threats category consists of the opinions of the participants about the threats to the distance education process. The
frequency of repetition of the opinions reached in this category is shown in Table 8.

Table 8. Threats identified in line with teachers' opinions

Category f
1 Infrastructure problems (power outage, internet access, etc.) 118
2 Participation difficulties of students whose home environment is not suitable 80
3 Creating screen addiction 64
4 Conflicts in entering live classes in families with multiple children 59
5  There are distracting stimuli on the internet while in a live class 55
6  Some course contents are not suitable for the distance education process. 54
7  The weakening of the bond between the student and the school due to the distance from the school culture 53
8  Health problems caused by being in front of the screen 51
9  Creating a non-social environment 51
10 Parents' effort to control the teacher 48
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11 Internet related security problems 42
12 Access problems for students living in rural areas 42
13  The failure of working parents to show interest in their children 33
14  Parents who are not interested in the distance education process 32

As seen in Table 8, the most repeated opinions of teachers in this category are determined as; infrastructure problems (power
outage, internet access, etc.), difficulty in participation of students whose home environment is not suitable, screen addiction,
conflicts in entering live classes in families with multiple children and weakening of the bond between the student and the school
due to the distance from the school culture. The frequency of repetition of the opinions of the administrators reached in the
category of threats is shown in Table 9.

Table 9. Threats determined in line with the opinions of the administrators

Category f
1 Infrastructure problems (power outage, internet access, etc.) 41
2 Access problems for students living in rural areas 38
3 Internet related security problems 32
4  The weakening of the bond between the student and the school due to the distance from the school culture 31
5  Educators who are not open to innovation and change 24

As seen in Table 9, the most repeated opinions of the participants in this category are determined as; infrastructure problems
(power outage, internet access, etc.), internet-related security problems and access problems for students living in rural areas.

DISCUSSION

As a result of the SWOT analysis carried out to investigate the effect of the distance education process on the learning
processes, the themes determined in line with the opinions of the teachers and administrators were examined under separate
headings.

Strengths

In distance education applications, all stakeholders of the learning process (parent-teacher-student) had to be equipped with
technology. Considering that one of the most important elements of the online learning environment is technology usage skills, it
seems normal in the study findings that this situation emerges as the most important advantage of the relevant process. When
the studies in the literature are examined, it is seen that similar results have been reached. In the research conducted by Ozgél,
Sarikaya and Oztiirk (2017), it was concluded that distance education contributes to the development of technological skills. In
regard to the common opinions of administrators and teachers about the process in question; the themes of supporting student
autonomy, giving students the opportunity to reach outside of school and no risk of contamination emerged. Flexible planning of
working conditions in the distance education environment supported the formation of autonomy in students. Similar findings
were also found in studies conducted in the literature (Elitas, 2017; Fidan, 2021). Since the students do not leave the house during
the distance education process, the risk of contamination decreases, communication is established with the student outside the
school, and parents can also participate in the learning process at home. Thus, the learning process is not affected by the risk of
disease and the parents, who are an important element of the education process, can be included in the learning process
obligatorily. At the same time, more information is obtained about the student's home environment and the student is better
known. Two of the findings of Fidan (2021) in his study are that the distance education process keeps the students away from the
risk of contamination and that the parents are more involved in the educational processes. With the transfer of all educational
processes to the house, reaching the student outside the school has been possible, thus, a continuous communication with the
student about the educational processes has been ensured. According to Almaghaslah and Alsayari (2020), distance education has
an important advantage in terms of meeting the educational needs and establishing a relationship with the student outside of
school.

Unlike teachers the administrators have been determined to emphasize the theme of reducing the loss of time in
transportation. The fact that the student is at home in distance education has created an advantage in terms of time spent in
transportation, especially in big cities (Seyhan, 2021).

Unlike administrators the teachers have been revealed to focus on themes that are directly related to the learning processes
(advantage in individual learning, the student’s taking responsibility for learning, the necessity of producing visual materials, the
ability to save and reuse learning materials, creating an advantage for introverted students). In the learning environment organized
with distance education; students are involved in a learning process at their own pace and where they need to take more
responsibility. Thus, students can live their lives in line with their own needs, interests and wishes. Basaran, Dogan, Karaoglu and
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Sahin (2020) in their research concluded that distance education contributes to the individual development of the student and to
the introverted students. There are other studies supporting these findings (Cerezo et al., 2010; Fidan, 2021).

The other topics mentioned by the teachers were that the process provides flexibility in terms of time and place, that parents
are more involved in the process, that internet problems experienced at school are not experienced in this process, and that they
have more ideas about the home environment of students. In their study, Horspol and Lange (2012) identified the advantageous
aspects of distance education as providing spatial convenience, saving time in terms of going to and coming back from school, and
establishing an effective interaction with online platforms. It is seen that the same results have been achieved in similar studies
(Kogyigit & Usun, 2020). According to Kirmizigll (2020), the communication of families with their children and teachers with their
students has had a positive effect in the distance education process. On this occasion, the participation of the parents of the
students in the education was indirectly ensured. Supporting distance education with visuals, videos and animations affects
teachers and students positively, increases permanence and motivation (Hartnett et al., 2011; Vasu & Oztiirk, 2009). It can be said
that this situation is a source of inspiration for teachers to produce visual materials.

Weaknesses

The themes expressed by the administrators and teachers in terms of the weaknesses of the distance education process are
determined as; communication problems (eye contact-touch), students' disadvantage in terms of socialization due to the decrease
in peer relations with each other, inadequacy for lessons that require practice, inability to make objective assessment and
evaluation, limited opportunity for immediate feedback, correction and classroom management, the increase in difference
between students with and without family support compared to face-to-face education.

In the distance education process, the learning environment cannot be enriched with gestures, mimics and social interaction
as in face-to-face education, and a more formal interaction is established between the student and the teacher. Keskin and Ozer-
Kaya (2020) in their study to evaluate distance education concluded that students have problems in communicating (Kog, 2020;
Sercemeli & Kurnaz, 2020). Horspol and Lange (2012) concluded that insufficient socialization opportunities are a significant
disadvantage as a result of their research on the disadvantages of the distance education process (Ugkag, 2020). Immediate
feedback, correction and assessment-evaluation process focuses on learning results and gives notification about what and to what
extent the student has learned and where he or she made a mistake. In this way, the correct achievements of the students are
reinforced, and the wrong achievements are corrected. Hamutoglu, Sezen Giiltekin, and Savasci (2019) emphasized in their studies
that there is a problem in receiving feedback from the instructor during the distance education process and this is a disadvantage
(Erfidan, 2019; Hamutoglu et al., 2019; Tuncer & Taspinar, 2008). It is important that the assessment and evaluation are carried
out in a healthy way in the processes where resources such as the internet and computers that provide distance education are
used. The distance education process generally takes place in the houses of the students, and the indispensable component of
the process is the families. There is a significant difference between the children of families who follow the student's process
closely and those of families who leave the student alone, and a state of readiness emerges outside the teacher's field of
intervention (Aziz & Dicle, 2017; Eygli & Karaman, 2013; OECD 2020). The inability of teachers to control the variables in the house
environment at the same time is seen as an important weakness of this process. According to Kabapinar, Kanyilmaz, Koghan, and
Atik (2021), the fact that families do not show the necessary interest in live lessons, do not attach importance or do not support
students in attending live lessons also causes a decrease in student motivation.

The themes that the administrators expressed differently from the teachers have been determined as; students’ getting ahead
of teachers in using technology and increase the workload of the teacher. The basis of the distance education process is based on
the active use of information technologies. However, it can be said that students are more practical than parents and teachers in
the use of information and communication technologies (Bayrak et al., 2017). Teachers can become passive with the increase in
the dominance of students who have more relevant and practical use of information and communication technologies in online
courses. Thus, it can be said that the workload of the teacher can increase in order to improve oneself. In a study by Burke and
Dempsey (2020), it was determined that teachers do not have sufficient technological knowledge.

Themes expressed by the teachers, different from the administrators are stated as; the lack of participation in the lesson, the
sense of responsibility of the students creating problems especially in participation in the lesson, the lack of attention, the lack of
student-centered or group work, the use of a limited number of methods and the insufficient lesson hours. The course of the
epidemic in the distance education process has resulted in students being completely away from the school environment, all
learning processes continuing online, students falling into complacency after a while and decreasing attendance to classes. The
fact that teachers have problems in attending online classes on time may be due to the fact that online classes create flexibility in
students' discipline and participation in the lesson. In his study, Arik (2020) stated that despite all the work done by the Ministry
of National Education, there is a problem in participating in distance education (De Oliveira et al., 2018; Karadag & Yiicel, 2020).
The support of parents, who effectively guide children's education life, becomes even more important when it is considered
especially for students who cannot take responsibility for their own learning and who do not have the habit of working individually
and independently. The indifferent attitudes of parents and students in the learning process cause students not to develop the
sense of responsibility (Cakin & Kilekgi-Akyavuz, 2020; Eygli & Karaman, 2013).
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During the epidemic process, the situation of conducting applied courses with distance education were faced with, and there
were problems in the conduct of such courses. Limited methods and techniques that can be used may have been effective in the
emergence of this situation. According to Eygli and Karaman (2013), although distance education is effective in gaining behaviors
in the cognitive domain, it is not effective in gaining affective and psycho-motor behaviors and in practical disciplines (courses).
According to Kér, Aksoy, and Erbay (2014), the use and exchange of teaching materials in the online environment is not as easy as
in the classroom environment. According to Dogan and Paydar (2019), the distance education learning environment is limited in
terms of teaching methods. In the distance education process, external stimuli in the house environment affect the learning
processes of the students. While there is no decrease in motivation for bright students who can generate intrinsic motivation, the
decrease in motivation for students who cannot generate this, causes the gap to widen. As a result of the research conducted by
Dogan and Paydar (2019), among the disadvantages of open and distance education, it was concluded that it is difficult to generate
motivation for the lesson (Firat et al., 2018; Hobson & Puruhito, 2018).

Opportunities

The themes expressed by the administrators and teachers in common are determined as; accessibility to technology, internet
and tablet support, acceleration of technology-supported material production and use, and the emergence of an alternative
process. Due to the nature of distance education, instant access to technology is required and the internet infrastructure must
support the process. At the same time, it is seen as an important requirement in the context of the execution of the process that
the instructors produce technology-supported materials.

Unlike teachers, administrators expressed their views as providing easy and fast access to information and creating equal
opportunities in education. In the distance education process in our country, the ministry has worked on the tablet and internet
needs of students and internet infrastructure. By establishing EBA support points, the ministry provided support to students who
were technologically inadequate during the epidemic. Thus, it is aimed to support students in accessing information and to
increase their competence in using technology. In the research conducted by Ozgé|, Sarikaya, and Oztiirk (2017), it was concluded
that students' opportunities for access to technology increased and technology-supported materials were actively used (Andoh et
al., 2020). According to Hilli (2020), seeking solutions via distance education for schools closed due to covid-19 ensures the
continuity of educational processes and creates equality of opportunity between students in rural areas and students in the center
(Kogyigit & Usun, 2020). According to Cakmak and Uzunpolat (2021), that the education needs can be met within some limitations
is an important advantage of distance education.

The themes that emerged as a result of the analysis of teachers' opinions are determined as; the increase in the time spent
with the family, the fact that students and parents have to stay in the education process in terms of technology, and the emergence
of a sustainable communication between the teacher and the student. In the distance education activities, which were passed
quickly during the Covid-19 epidemic process, families were necessarily included in the learning processes. In this regard, it is
known that families are more active and spend more time with their children in the digitalized education and distance education
process compared to the face-to-face education process (Kirmizigiil, 2020). According to Ak, Sahin, Cicekler and Ertiirk (2020),
families have a key importance in the distance education process and trainings should be organized for families on distance
education at home. According to DuriSic and Bunijevac (2017), the energetic activities, technical infrastructure and motivation of
the parents in the education process positively affect the academic success of the students. According to Gewin (2020), teachers
and students had to be in constant communication due to requirements such as inviting students to participate in the lesson,
giving feedback and identifying students in difficult situations. Although the globally impactful epidemic period is thought of as a
disaster, it is known to create different opportunities (El Maarouf et al., 2020). With this regard, it can be said that what happened
in the world after the covid-19 epidemic created a new normal and a new paradigm. This process, which is considered as the new
normal, is thought to create opportunities for the positive use of technology (Ferdig et al., 2020; Reimers & Schleicher, 2020;
Shisley, 2020).

Threats

The themes expressed by the administrators and teachers in common are determined as; infrastructure problems, security
problems related to the internet, access problems for students living in rural areas, failure to form a school culture. Due to the
sudden transition to the distance education process, it is known that the process has a weakness for infrastructure problems. The
fact that not all students, especially those living in rural areas, have access to the Internet, as well as the distraction and security
problems caused by the virtual world, may be the reason why the participants expressed their opinion in this direction. When the
literature is examined, it is seen that the research findings are supported. As a result of the researches Bakioglu and Cevik (2020),
Uyar (2020) conducted, it was concluded that the teachers themselves and their students have significant problems with the
internet connection. There are studies supporting this (DePaepe et al., 2018; Ozkul et al., 2020). During the distance education
process, students were away from school and their social environments were limited to live lessons and at home. The limited
communication of students with their peers has caused the relationship between school and student to weaken (Basaran et al.,
2020; Durak, 2017; Horspol & Lange, 2012; Oztas & Kilig, 2017).

The theme of educators, who are not open to innovation and change, comes to the fore as the view that administrators put
forward differently from teachers. The competencies required by the teaching profession are in a process of change and
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transformation all over the world. Taking advantage of the developing technology opportunities in this transformation process is
an important element of change for teachers (Mahruf & Shohel, 2012). The rapid transition to distance education during the
epidemic period required a rapid adaptation to the aforementioned competencies. It is known that teachers who cannot keep up
with innovation and change have difficulties in the process. According to Fidan (2021), teachers who are open to innovation and
change can take on vital tasks and conduct a dynamic learning process.

Among the threats emphasized in teacher opinions; health problems caused by being in front of a screen, development of
screen addiction, difficulty in attending classes for those with unsuitable home environments, course contents being not suitable
for online classes, working parents having difficulty in following their children, low participation rate of children of disinterested
parents, low socialization , the state of parents' control of the teacher, distraction, and the problem of participation in the lesson
in families with many children. In younger age groups, students can be distracted quickly because their focus time is short. At the
same time, it is known that in the distance education process, students spend an average of 3.5 hours a day with tools such as
computers / tablets as an average learning process. Students continue to spend time with the same tools outside of class hours,
and this creates a risk for digital game addiction. Yeliz, Yayan and Yayan (2021), in their study, concluded that children spend time
in digital environments intensively during the epidemic and their game addictions are at an alarming level in recent years. At the
same time, the health problems caused by sitting in front of the screen for a long time are seen as an important situation (Odabas,
2003). It cannot be said that every student's home environment is suitable for participation in distance education in the distance
education process. Especially the children of working parents were left on their own in distance education and could not find a
parent who could guide them. Thus, the control of these students and their participation in the lessons did not follow a regular
course.

In addition to the parents who cannot show interest in their children, a profile of parents who are biased towards the distance
education process and try to control the teacher in the distance education environment has emerged. The control effort of the
parents creates a problem regarding the student's relationship with the teacher. Thus, the teacher has problems in managing the
process. According to Giirer, Tekinarslan, and Yavuzalp (2016), parents should provide a balance between controlling student
participation in the distance education process and unnecessary intervention to the teacher. According to Avci and Akdeniz (2021),
families who do not take the necessary responsibility in the distance education process have caused problems to increase during
the distance education process. The presentation of the course content that requires active participation of the students caused
difficulties in the distance education process, and the active participation of all students in the live lessons could not be realized.
Thus, a lack of meaningful learning has emerged in learning processes (Gewin, 2020). According to Attri (2012), it is important to
create the content that students need in learning processes in order to increase the quality of distance education (Sari, 2020). A
non-social environment, the presence of distracting stimuli on the internet during live lesson, and the overlaps experienced in
attending live lessons in families with many children were determined as the themes originating from the home environment.

According to Elcil and Sahiner (2014), due to the characteristics of the distance education environment, students and teachers
are in separate places and feel lonely. At the same time, problems such as distracting stimuli and lack of dynamic interaction in
face-to-face communication are seen as weaknesses of the process. Lee, Ward, Chang and Downing (2021), in their study, stated
that students who continued their education life with distance education during the epidemic experienced a feeling of loneliness,
and Munasinghe, Sperandei, Freebairn, Conroy, Jani, Marjanovic and Page (2020) similarly reported a decrease in the feeling of
happiness and in physical activity due to distance from social environments. According to Moore and Kearsley (2012), “distance
education process by weakening the communication between students and teachers in different environments causes a
psychological gap”. Distractions are an important variable that disrupts the distance education process. For this reason, it is
important to control the distractions in the home environment as well as the feeling of loneliness (Strau® & Rummel, 2020). It is
thought that the quality of the distance education environment can be improved when the overlapping situation in families with
many children, which distracts and negatively affects the process, can be managed (Geng et al., 2020).

CONCLUSION AND RECOMMENDATIONS

The views of administrators and teachers about the process called Distance Education Process and called the new normal in
the new education paradigm were evaluated under four categories called strengths and weaknesses, opportunities and threats.
In strengths; increase in the opportunities for out-of-school learning and improve in the technology use competencies of the
students, in weaknesses; inadequacy in lessons that require practice and face-to-face communication problems, in opportunities;
increase in time spent with family and providing fast and easy access to information, and in threats; infrastructure problems have
been the prominent themes. According to the results of the research, the fact that teachers' views on the distance education
process focus directly on the learning-teaching processes and that the administrators focus more on the learning environment
may be due to different roles and responsibilities (Kurnaz et al., 2020). Teachers are people who interact directly with students
and plan lessons. In the distance education process, the opportunity of teachers to communicate with students face to face is
limited. Therefore, teachers can focus on understanding the challenges faced by students, providing them with appropriate
materials, and supporting their learning effectively. Teachers may also be concerned about using a variety of teaching strategies
and tools to meet students' individual needs. On the other hand, administrators are usually the people responsible for the overall
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operation of the school. In the distance education process, the focus of administrators may have a broader perspective, such as
arranging the learning environment, providing the technology infrastructure, supporting teachers and maintaining communication
with parents (Caglar & Kiling, 2020). These different focus points may mean that teachers care more about the individual learning
experience for students, while administrators focus more on the effectiveness of the learning environment at the systematic and
institutional level. However, this difference of opinion shows that both parties should work together for comprehensive
management of distance education.

Although there are infrastructural deficiencies in terms of connecting to the internet in schools, state support was provided to
students who could not access the internet during the distance education process. In this process, teachers learned more about
their students' home environment and family structure. Notwithstanding, teachers made more efforts to prepare visual materials.
It has been concluded that teachers should receive in-service training on methods and techniques that they can use in distance
education. The importance of teachers being people who are always open to change and innovation has once again come to light
in this process. Technology use skills of teachers, students and parents have increased, and student autonomy has been supported
with this process. The idea that learning can take place outside of school has been adopted, thanks to these out-of-school learning
activities have gained importance. Students saved time on their way to and from school, and the risk of contamination from school
was reduced to zero, especially in the period when the mortality of the epidemic was high. Students were encouraged to take
more responsibility for learning, and equal opportunities were provided for introverted students.

It is understood that strong social bonds cannot be established between student-teacher or student-student due to being in
different places. On the other hand, it can be said that there is a sustainable and formal bond between the teacher and the parent
so that they can closely monitor the student's participation in the lesson. The need for more objective approaches in assessment
and evaluation has come to the fore. In this process, it was concluded that parents should display a more collaborative approach
and be more interested in providing appropriate environments for their children in controlling the student's attendance and
participation status. It is undisputable that there has been an interruption in the continuity of the school culture, yet it is also
known that when children come together again, they fuse much more quickly in comparison to older people. The fact that students
spent more time in front of the screen has revealed some health problems. In the post-pandemic period, it can be recommended
that parents take urgent measures to eliminate these problems and direct their children to sports they are interested in.

It is recommended to support applied courses with appropriate content hence they can be adapted to the distance education
process.
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Abstract

Purpose: This study seeks to shed light on the effect of peer mentoring on the acceptance of and intention to use Web 2.0
tools.

Design/Methodology/Approach: In the study, the static-group comparison pretest-posttest design, which falls into the category
of weak experimental designs, was applied. The study group consisted of 165 (Experiment=76, Control=89) pre-service teachers
continuing their second-year education in different departments of a public university in the 2021-2022 academic year. The
implementation period of the study lasted for eight weeks and a total of 16 hours. In the study, the "unified theory of
acceptance and use of technology model-2 / UTAUT2" scale was used as a data collection tool. The SPSS 26 package program
was employed to analyse the data obtained in theR study. T-test, one-way analysis of variance (ANOVA), and correlational t-
test were used in the analyses.

Findings: it was concluded that the acceptance of and intention to use Web 2.0 tools among the- pre-service teachers receiving
peer mentoring and teacher guidance were positively affected with a higher rate of effect for pre-service teachers receiving
peer mentoring. Results based on gender revealed that the effect of peer mentoring on the acceptance of and intention to use
technology among pre-service teachers was in favour of female pre-service teachers in various constructs. Results based on
the ownership of a computer revealed that the effect was in favour of pre-service teachers owning computers in various
constructs. And finally, results based on the department variable revealed that the effect was at a higher level for pre-service
teachers in English Language Education than pre-service teachers in Elementary Mathematics Education. The results of the
present study also contain some recommendations for future studies on the topic.

Highlights: The effect of different blended models can be examined in similar studies. Similar studies can be carried out with a
full experimental design and mixed model methods. Studies can be re-examined with different variables.

6z
Calismanin amaci: Akran mentorliginiin web 2.0 araglarinin kabul ve kullanim niyetlerine etkisini incelemektir.

Materyal ve Yéntem: Calismada zayif deneysel desenler arasinda yer alan statik grup karsilastirmali 6ntest-sontest deseni
kullanilmigtir. Calisma grubu, bir devlet Gniversitesinde 2021-2022 egitim-6gretim yilinda farkl bélumlerde ikinci sinif egitimine
devam eden 165 (Deney=76, Kontrol=89) 6gretmen adayindan olugmustur. Calismanin uygulama siresi, sekiz hafta toplam 16
saat slirmistir. Calismada “teknoloji kabul ve kullanim birlestirilmis modeli-2 / UTAUT2” &lgegi veri toplama araci olarak
kullanilmigtir. Calismada elde edilen verilerin analizinde SPSS 26 paket programindan yararlanilmistir. Analizlerde t testi, tek
yonli varyans analizi (ANOVA) ve iliskisel t testi kullanilmistir.

Bulgular: Galismada hem akran mentorligindeki hem de 6gretmen rehberligindeki 6gretmen adaylarinin web 2.0 araglarinin
kabul ve kullanim niyetlerini olumlu yénde etkiledigi, ancak akran mentérlugiindeki 6gretmen adaylarinin daha fazla boyutta
bir etkilenme yasadigi sonucuna varilmistir. Akran mentorliiginiin 6gretmen adaylarinin teknoloji kabul ve kullanim niyetlerine
etkisinin cinsiyet degiskenine gore farkli boyutlarda kadin 6gretmen adaylarinin lehine, bilgisayar bulunma degiskenine gore
cesitli boyutlarda bilgisayara sahip 6gretmen adaylarinin lehine, béliim degiskenine gére tek bir boyutta ingilizce 6gretmenligi
bolimi 6gretmen adaylarinin bir teknolojiyi kullanirken ilkégretim matematik 6gretmenligi bolimi 6gretmen adaylarina gére
daha yuksek oldugu tespit edilmistir. Calismada elde edilen sonuglar 1siginda gelecekte konuyla ilgili yapilabilecek arastirmalar
icin oneriler sunulmustur.

Onemli Vurgular: Benzer ¢alismalarda farkli harmanlanmis modellerini etkisi incelenebilir. Tam deneysel desen ve karma model
yontemleri ylratalebilir. Calisma farklh degiskenler ile tekrardan incelenebilir.
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INTRODUCTION

The adventure of using technology in education covers a long period that gained momentum with the Second World War.
There has been a great deal of change and development in educational technologies starting from that period with a focus on
mass education until today. One of the underlying reasons behind the relevant change is the rapid development of Internet
technologies. In particular, the advance of Web 2.0 technologies, which has resulted in the activeness of the users, has brought
about a change in educational practices. Being a user-oriented structure, Web 2.0 has also catalysed an environment that allows
interaction with content, acceleration of communication, information sharing, and collaborative work (Faboya & Adamu, 2017;
Grosseck, 2009; O'Reilly, 2005). Web 2.0 technology is an active and open Web architecture that offers users to participate in
collaborative learning activities, online video, animation, content creation, and sharing environments through social networks,
blogs, and several applications (Downes, 2005; Huang, 2013). Web 2.0 tools have contributed to learning and teaching
environments as well as many other fields (Kompen et al., 2019). Web 2.0 technologies in learning-teaching environments offer
many opportunities for students to access and share information and collaborate in e-environments (Leh, et al., 2021). It is also
possible to use Web 2.0 technologies for formative assessment purposes in learning and teaching environments (Gurel, 2021).

The integration of technology into educational environments has brought about a dynamic change (Cetin & Ozdemir, 2018). It
is known that pre-service teachers are very good at using technology for entertainment, communication, and information
purposes (Ertmer et al., 2012; Habibi, et al., 2022; Martin, 2018). However, they have little knowledge and experience in the
integration of technology into education (Habibi, Yusop, & Razak, 2020). In addition, it is reported that the way technology
integration is presented and attitude towards technology is also influential in technological skills (Voogt and McKenney, 2017).
The integration of technology is redesigned and adapted to the purposes as new technologies develop (Broadbent et al., 2020).

The acceptance and adoption of every emerging technology by users are among the most important research topics
(Venkatesh, et al., 2003; Yilmaz, et al., 2018), a fact that lies behind the emergence of many models. A myriad of models is
referenced when researching the diffusion, acceptance, and adoption of new technology or innovation. Among the examples is
the Diffusion of Innovation Theory, the Theory of Reasoned Action, the Theory of Planned Behaviour, the Technology Acceptance
Model, and the Unified Theory of Acceptance and Use of Technology Model 1 and 2.

In this study, considering the information in the literature, the acceptance of Web 2.0 tools and their effect on the intention
to use were examined through the Unified Theory of Acceptance and Use of Technology Model-2 (UTAUT-2). UTAUT-2 is an
updated and improved version of the original UTAUT theory, emphasizing that, unlike previous theories, technology acceptance
and use are influenced by multiple factors. In the UTAUT-2 model, in addition to the four main factors (performance expectancy,
effort expectancy, social influence, and facilitating condition), three factors were added: hedonic motivation, price value, and
habit. As a result, the new structure managed to explain 74% of behavioral intention (Venkatesh, Thong, & Xu, 2012).

Performance expectancy means to what extent individuals will benefit from technology and their expectations regarding its
use (Venkatesh et al., 2003). This factor is vital as it affects individuals’ intention to adopt technology (Venkatesh et al., 2003;
Kaplan, 2018; Kilic and Yilmaz, 2021). Effort expectancy refers to the perception of how difficult and complex technology is to use
and can negatively affect individuals’ intentions to adopt technology. Ease of use and perceived benefit are positively affected if
less effort is exerted when using an innovation (Usluel & Mazman, 2009). Social influence refers to the user's perception of
whether others around him/her are using the technology. In another definition, it is defined as the degree to which individuals
that matter to users believe that they should use the new technology (Venkatesh et al., 2003). Individuals that matter to users can
be family, friends, and colleagues (Khechine, et al., 2014). Facilitating conditions are defined as the degree to which an individual
believes in the existence of an organizational and technical infrastructure to support technology use (Venkatesh et al., 2003). Habit
refers to the tendency of individuals to exhibit autonomous behaviour due to learning as a result of technology system learning
(Venkatesh et al., 2012). Hedonic motivation, on the other hand, has been defined as enjoyment, entertainment, and satisfaction
arising from the use of technology (Hashim, et al., 2022). Brown and Venkatesh (2005) reported that hedonic motivation plays an
important role in the acceptance and use of technology. However, for non-essential technology acceptance environments, such
as home or personal use, hedonic motivation is a more important driver than performance expectancy in determining intention
to use technology (Venkatesh et al., 2012). Price value is the perceived cost of technology. Price value is among the factors that
determine individuals’ willingness to adopt technology (Venkatesh et al., 2012). Many Web 2.0 tools offer limited capabilities in
their free versions. Therefore, several costs are faced by the users to benefit from the paid parts. In this case, it is thought that
the price value will be effective in the adoption process. As a matter of fact, the inadequacy of the financial situation and the
increasing prices of technological devices bring along difficulties in technology purchase (Dashtestani & Hojatpanah, 2020).

The studies on technology acceptance and use have revealed that the target groups of the studies conducted in Turkey are
comprised of a wide variety of audiences including school administrators (Yahsi & Hopcan, 2021), teachers (Duyku 2021;
Omriiuzun, 2019), high school students (Diri, & Acikgiil, 2021), banking (Gursel, & Yanartas, 2021), women entrepreneurs
(Ozsungur, 2019), and consumers (Giindogan, & Kazancoglu, 2021; Belge, & Mutlu, 2020).

On the other hand, the international literature has demonstrated that the target group is mostly comprised of university
students (Goto, et al., 2021; Apandi, & Raman, 2020; Liu, & Yan, 2020), teachers (Tseng, et. al., 2022; Avci, 2022), pre-service
teachers (Fung, Smith, & Gandolfi, 2022; Mutambara, & Chibisa, 2022; Goto, Batchelor, & Lautenbach, 2021; Ning, & Dong, 2021;
Bower, DeWitt, & Lai, 2020; Raman, & Don, 2013), and managers (Dakduk, et al., 2018). In addition, the topics include MOOCs
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(Tseng, et. al., 2022; Goto, et al., 2021), teacher professional development (Machingambi, & Batchelor, 2019), blended learning
(Dakduk, et al., 2018; Apandi, & Raman, 2020). Learning management system (Zwain, & Haboobi, 2019), teaching tools (Liu, &
Yan, 2020), digital game-based foreign language teaching (Fung, et al., 2022), and online shopping (Eneizan, et al., 2019).
Technology acceptance and use, as a subject that researchers inquire about, is constantly investigated based on the effect of a
tool, technology, or a need on individuals.

AlAwadhi and Morris (2008) scrutinized the adoption of e-government services in Kuwait to find out that performance
expectancy, effort expectancy, and peer influence play a role in behavioral intention. In the study conducted on the basis of the
UTAUT-2 model to determine the factors affecting the employees' intention to use Web 2.0 applications, the employees were
reported to find Web 2.0 applications useful for their work and experience ease of use since they could use the applications easily
along with an emphasis on the importance of the little effort required in individuals' acceptance and use of innovation for adoption
(Wangetal., 2014). Alalwan et al. (2017) investigated mobile banking adoption, concluding that behavioral intention is significantly
and positively affected by performance expectancy, effort expectancy, hedonic motivation, and price value. In a study on the
Internet of Things and examining the perceived value effect, it was concluded that users could easily use loT applications and in
this context, a significant and expected positive effect on the perceived value was found in this context (Coban & Ozkan Tektas,
2020). Tseng et al. (2019) studied teachers' acceptance and use of massive open online courses (MOOC) and revealed that
performance expectancy, social influence, facilitating conditions, and price value variables affect teachers' behavioral intention
while effort expectancy and hedonic motivation do not. Alkhwaldi and Abdulmuhsin (2022) investigated the acceptance of
distance education and revealed that performance expectancy is a key predictor of facilitating conditions. In another study, Gu et
al. (2021) employed the UTAUT-2 model and the structural equation model regarding e-health technology acceptance and use,
concluding that effort expectancy, social influence, and facilitating conditions affect intention noticeably while performance has
no effect on intention. Upadhyay, et al., (2022) revealed that effort expectancy does not have an effect on intention though it
does have a positive effect on performance expectancy, social influence, hedonic motivation, and intention to accept artificial
intelligence. Gender (Diri & Agikgiil, 2021; Nikolopoulou, Gialamas & Lavidas, 2020), experience, and age are observed to be used
as intervening variables in the majority of studies on the technology acceptance and use model (Venkatesh, et al., 2012). Kandemir
(2020) examined the use of educational environments such as EBA, Morpa Campus, Okulistik through many sub-variables such as
gender, branch, age, institution, length of service, and technology use proficiency while variables of age and experience variables
were not used since the same class and age group were taken into consideration. The acceptance of and intentions to use Web
2.0 tools were investigated in this study with the thought that Web 2.0 technologies could potentially affect their use in a
cooperative way. UTAUT was used in this study to investigate behavioral intention to identify the technology as well as the factors
affecting its adoption.

The literature review has shown that there are a limited number of studies that focuses on the acceptance of and intention to
use Web 2.0 tools. It is noteworthy that a great number of such studies are based on a descriptive survey model with no
experimental studies taken into consideration. Furthermore, peer mentoring is also expected to have an impact on the acceptance
and use of Web 2.0 tools as it shows that the opinions of peers or other individuals around are key factors in the adoption of an
innovation and such influence is what puts social influence into perspective (Usluel & Mazman, 2010). Thus, the present study has
been designed to shed light on the effect of peer mentoring on the acceptance of and intention to use Web 2.0 tools. For this
purpose, the following questions were addressed.

1. Is there a significant difference among the pre-implementation scores of the experimental and control group pre-service
teachers in acceptance of and intention to use technology?

2. lIs there a significant difference between the pre-implementation and post-implementation scores of the experimental
and control group pre-service teachers in acceptance of and intention to use technology?

3. Is there a significant difference between the post-implementation and pre-implementation scores of the experimental
and control group pre-service teachers in acceptance of and intention to use technology according to gender, ownership
of a computer, and departments?

4. s there a significant difference between the post-implementation and pre-implementation scores of the experimental
and control group pre-service teachers in acceptance of and intention to use technology?

METHOD

This study was carried out through a weak experimental design based on the comparison of the pre-test and post-test scores
of the experimental and control groups. The study group activities were carried out in two stages: peer mentoring and teacher
guidance.

Research Model

The static group comparison pretest-posttest design, which falls into the weak experimental designs, was used in this study
along with quantitative data. The static group comparison pretest-posttest design is a model used in cases where existing groups
(experiment-control) are available without random assignment and matching (Fraenkel, et al., 2018). In this study, due to the
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existence of the groups (six groups) and the presence of three teachers within the scope of the implementation, a lottery method
was used regarding the intervention methods. In this context, it was decided that each teacher would lead the experiment and
control group activities. The activities as part of the implementation were carried out within the scope of the "instructional
technologies" course, and it was ensured that the experimental group activities were carried out through peer mentoring and the
control group activities were carried out through teacher guidance.

Study Group

The study group consisted of 165 pre-service teachers continuing their second-year education in different departments at a
public university in the 2021-2022 academic year. The demographic characteristics of the study group are summarized in Table 1.

Table 1: Demographic characteristics of the study group

Group Gender f % Ownership of the Computer f % Department f %

Elementary Mathematics Education 22 289
F | 50 65.8 Y 35 46.1

emate e Primary School Education 17 224
Experimental Male 26 342 No 41 539 Elemgntary Turkish Educa.tlon 13 171
English Language Education 24 316
Total 76 100 76 100 76 100
Elementary Mathematics Education 21 236
Female 63 70.8 ves 27303 Primary School Education 29 326
Control Male 26 292 No 62 697 Elemgntary Turkish Educa.tlon 21 236
English Language Education 18 20.2
Total 89 100 89 100 89 100

A total of 165 (experimental=76, control=89) pre-service teachers participated in the study. 50 (65.8%) of the pre-service
teachers in the experimental group are female, 26 (34.2%) are male, the number of pre-service teachers owning a computer is 35
(46.1%), the number of those without a computer is 41 (53.9%), 22 (28.9%) of them are in the field of Elementary Mathematics
Education, 17 (22.4%) of them are in the field of Primary School Education, 13 (17.1%) of them are in the field of Elementary
Turkish Education, and 24 (31.6%) of them are in the field of English Language Education. 63 (70.8%) of the pre-service teachers
in the control group are female, 26 (29.2%) of them are male, the number of pre-service teachers owning a computer is 27 (30.3%),
the number of those without a computer is 62 (69.7%), 21 (23.6%) of them are in the field of Elementary Mathematics Education,
29 (32.6%) of them are in the field of Primary School Education, 21 (23.6%) of them are in the field of Elementary Turkish Education,
and 18 (20.2%) of them are in the field of English Language Education.

Implementation Process

In-class activities lasted two hours each week for a total of 16 hours for 8 weeks. Before the implementation, pre-test data
were collected from the groups. Web 2.0 tools were part of activities in the context of the collaborative flipped classroom.

Both experimental and control cooperative study groups were formed under the guidance of the teacher. It was ensured that
the groups consisted of 3 to 5 pre-service teachers. The videos prepared for Web 2.0 tools by the relevant collaborative study
groups were shared with their peers on the YouTube channel created by the teacher (a special channel was created for each
group). All the collaborative study groups were informed about how to prepare the videos along with an explanation of screen
recording programs and implementation with the students. At the end of each in-class activity, the Web 2.0 tool, which would be
held the next week, was explained to the groups through the lottery method. Thus, the time allocated for video preparation was
equal in all groups to avoid any difference between the groups. Care was taken to include the following titles in the videos prepared
for Web 2.0 tools.

1. Definition of the Web 2.0 tool

2.  Membership login to the Web 2.0 tool

3. Introduction of the interface of the Web 2.0 tool

4. Use of the Web 2.0 tool

5. Anin-class activity with the Web 2.0 tool
Before the videos prepared for this purpose were shared with the peers, the content and layout were confirmed by the teacher,

and corrections were made after receiving feedback. Following the implementation process, data regarding the post-test were
collected. The implementation process is summarized in Figure 1.
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* AUT/Pre: Acceptance and Use of Technology/Pre-test, CFC: Collaborative Flipped Classroom, AUT/Post: Acceptance and Use of Technology/Post-test

Figure 1. Implementation process

Data Collection

The "unified theory of acceptance and use of technology model-2" scale developed by Venkatesh, et al., (2012) and adapted
into Turkish by Yilmaz and Kavanoz (2017) was used to collect data from the experimental and control groups before and after the
implementation.

The unified theory of acceptance and use of technology is a seven-point Likert scale rated as “(1) strongly disagree, (2) disagree,
(3) partially disagree, (4) undecided, (5) partially agree, (6) agree, (7) strongly agree” and contains eight constructs and 28 items.
The size and total Cronbach's alpha internal consistency coefficients of the scale, both in the original and in the present study, are
presented in Table 2.

Table 2: Cronbach’s alpha internal consistency coefficients

In the present study

Constructs In the scale adaptation study
Pre-test Post-test

Performance Expectancy 0.92 0.92 0.90
Effort Expectancy 0.89 0.82 0.87
Social Influence 0.87 0.79 0.81
Facilitating Conditions 0.82 0.74 0.86
Hedonic Motivation 0.93 0.95 0.92
Price Value 0.76 0.78 0.74
Habit 0.83 0.70 0.81
Behavioral Intention 0.89 0.86 0.85
Total 0.97 0.93 0.96

While calculating Cronbach's alpha internal consistency coefficients, 2 .70 is acceptable, > .80 is good, and > .90 is excellent
(Cronbach, 1951). This indicates that the data obtained in the study are reliable (Murphy & Davidshofer, 2004).

Data Analysis

The SPSS 26 package program was employed in the analysis of the data. Before the data were analysed, the normality
distribution to which analysis procedure the data would be subjected was evaluated. In addition to the Kolmogorov-Smirnov test
of normality (experimental and control p>.05), the skewness and kurtosis values of the data were also evaluated. It was observed
that the data ranged between + 2 values. The literature review reveals that the data ranging between such values show the normal
distribution and indicates the appropriateness to apply parametric tests in the analysis (Kerr, et al., 2002; George & Mallery, 2019).
In this context, frequency, percentage, standard deviation, and arithmetic mean values were analysed through parametric tests.
The mean scores of the pre-test data were primarily analysed in repeated measurements. Besides, a t-test was employed for
independent samples and binary categories, a one-way analysis of variance (ANOVA) for more categories, and a correlational t-
test for the difference between post-implementation and pre-implementation. Tukey test values were also evaluated to reveal
the source of the difference as part of the ANOVA test.

FINDINGS

This section includes the findings of the analyses conducted to investigate the effect of peer mentoring on the acceptance of
and intention to use pre-service teachers' Web 2.0 tools. Table 3 summarizes the results of the pre-implementation scores of the
experimental and control group pre-service teachers regarding the acceptance of and intention to use technology.
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Table 3: Pre-implementation scores of the experimental and control group pre-service teachers regarding the acceptance of and intention
to use technology

Factors (Pre-test) Group Mean Sd t p Significant Difference
Performance Expectancy Expce()r:]rprir;tal 2;3 (1)83 -0.522 .606 None
Effort Expectancy EXpCe;LTrZTtal g;i 182 -0.731 .466 None
Social Influence EXpCe;;TriTtal g;: 82; -0.195 .846 None
Facilitating Conditions EXpCe;LTrZTtal 2?1) 1;2 -1.070 .286 None
Hedonic Motivation EXpCe;LTrZTtal ggg 1ii 0.101 .920 None
Price Value EXp;;TriTtal ::gg é:;g -1.151 258 None
Habit EXp;;TriTtal gi 8:3; -0.917 361 None
Behavioral Intention EXpCe;LTrZTtal g:; (1)33 -1.031 311 None

* Experimental N=76, Control N=89, p< .05

Table 3 highlights that the pre-test mean scores of the acceptance and use of technology scale factors of the experimental and
control groups are 6.19 and 6.27 for performance expectancy (t=-0.522), 5.19 and 5.31 for effort expectancy (t -0.731), 5.75 and
5.78 for social effect (t=-0.195), 4.30 and 4.51 for facilitating conditions (t=-1.070), 5.54 and 5.52 for hedonic motivation (t=0.101),
4.84 and 5.03 for price value (t=-1.151), 4.83 and 4.97 for habit (t=-0.917), and 5.41 and 5.58 for behavioral intention (t=-1.031).
As a result of the t-test for independent samples, no statistically significant difference was found between the experimental and
control groups, p>.05. This supports the finding that the experimental and control group pre-test mean scores are not statistically
different from each other. Table 4 summarizes the results regarding the difference in post-implementation-pre-application scores
of the experimental and control group pre-service teachers in terms of acceptance of and intention to use Web 2.0 tools.

Table 4: Difference in post-implementation-pre-application scores of the experimental and control group pre-service teachers in terms of
acceptance of and intention to use Web 2.0 tools

Factors (Pre-test) Group Mean Sd t p Significant Difference
Performance Expectancy ExpCeOrLr:rzrlltal _%(ﬁ igg 0.53 0.60 None
Effort Expectancy ExpceorLTrzrl\tal gii igg 0.88 0.38 None
Social Influence EXpCe;TrZTtal gii i;g 0.75 0.45 None
Facilitating Conditions ExpceorLTrzrl\tal (1)22 iig 0.54 0.59 None
Hedonic Motivation EXpCe;TrZTtal gi; ijg 0.56 0.58 None
Price Value Expceor;r:rzrlltal gig igg 1.22 0.23 None
Habit EXp;;TrZTta' g:g; i;g 1.62 0.11 None
Behavioral Intention EXpCec:LTrZTtal gig 1;2 1.32 0.19 None

* Experimental N=76, Control N=89, p< .05

Table 4 highlights that the posttest-pretest difference mean scores of the experimental and control groups in terms of
acceptance of and intention to use Web 2.0 tools are 0.00 and -0.11 for performance expectancy (t=0.53), 0.62 and 0.44 for effort
expectancy (t=0.88), 0.28 and 0.14 for social influence (t=. 0.75), 1.00 and 0.86 for facilitating conditions (t=0.54), 0.62 and 0.49
for hedonic motivation (t=0.56), 0.66 and 0.40 for price value (t=1.22), 0.61 and 0.27 for habit (t=1.62), and 0.46 and 0.18 for
behavioral intention (t=1.32). As a result of the independent sample t-test test, no statistically significant difference was found
between the experimental and control groups, p> .05. This indicates that the posttest-pretest difference mean scores of the
experimental and control groups are statistically equal. The results of the post-implementation-pre-application difference scores
of the experimental and control group pre-service teachers in terms of acceptance of and intention to use Web 2.0 tools according
to the gender variable are summarized in Table 5a.
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Table 5a: Post-implementation-pre-application difference scores of the experimental and control group pre-service teachers in terms of
acceptance of and intention to use Web 2.0 tools according to the gender variable

Factors (Difference) Gender N Mean Sd t p Significant Difference
Female 113 0.07 1.35
Performance Expectancy 1.87 0.06 None
Male 52 -0.34 1.19
Female 113 0.58 1.28
Effort Expectancy Male 52 039 132 0.87 0.39 None
. Female 113 0.35 1.16
Social Influence Male 52 011 126 2.29 0.02 In favour of female
I . Female 113 0.83 1.52
Facilitating Conditions Male 52 114 187 -1.15 0.25 None
. L Female 113 0.73 1.43
Hedonic Motivation Male 52 015 145 2.40 0.02 In favour of female
. Female 113 0.58 1.34
Price Value Male 52 039 147 0.82 0.41 None
. Female 113 0.44 1.26
Habit Male 52 0.40 152 0.17 0.86 None
. . Female 113 0.38 1.32
Behavioral Intention Male 52 016 141 0.97 0.33 None

* Female N=113, Male N=52, p< .05

Table 5a highlights that the posttest-pretest difference mean scores of the experimental and control groups in terms of the
factors of acceptance of and intention to use Web 2.0 tools according to gender are 0.07 and -0.34 for performance expectancy
(t=1.87), 0.58 and 0.39 for effort expectancy (t=0.87), 0.83 and 1.14 for facilitating conditions (t=-1.15), 0.58 and 0.39 for price
value (t=0.82), 0.44 and 0.40 for habit (t=0.17), and 0.38 and 0.16 for behavioral intention (t=0.97). On the other hand, the values
are 0.35 for females and -0.11 for males in the social influence (t=2.29) factor, and 0.73 for females and 0.15 for males in the
hedonic motivation (t=2.40) factor. As a result of the independent sample t-test, no statistically significant difference was found
between the experimental and control groups in terms of gender (performance expectancy, effort expectancy, facilitating
conditions, price value, habit, behavioral intention), p> .05, a statistically significant difference was found in the social influence
and hedonic motivation factors, p< .05. In both factors, the difference was in favour of female pre-service teachers.

Table 5b summarizes the results of the post-implementation-pre-implementation difference scores of the experimental and
control group pre-service teachers in terms of acceptance of and intention to use Web 2.0 tools according to ownership of a
computer.

Table 5b: Post-implementation-pre-implementation difference scores of the experimental and control group pre-service teachers in terms
of acceptance of and intention to use Web 2.0 tools according to ownership of a computer

Factors (Difference) Ownership of the computer Mean Sd t P Significant Difference
Yes 0.17 141

Performance Expectancy No -0.20 123 1.74 0.08 None

Effort Expectancy T\leos 822 1;? 1.26 0.21 None

Social Influence T\leos 85(2) 1;5; 0.09 0.93 None
Facilitating Conditions T\leos (1)‘61!; 132 3.25 0.00 In favour of “Yes”
Hedonic Motivation T\le; 822 12; 2.19 0.03 In favour of “Yes”
Price Value T\leos 822 12? 3.03 0.00 In favour of “Yes”
Habit T\les g:gg 1:32 163 0.11 None
Behavioral Intention T\leos 8‘21(6) 1?2 0.68 0.50 None

*Yes N=62, No N=103, p< .05

Table 5b highlights that the posttest-pretest difference mean scores of the experimental and control groups in terms of the
factors of acceptance of and intention to use Web 2.0 tools according to ownership of the computer are 0.17 and -0.20 for
performance expectancy (t=1.74), 0.69 and 0.42 for effort expectancy (t=1.26), 0.22 and 0.20 for social influence (t=0.09), 0.65
and -0.29 for habit (t=1.63), and 0.40 and -0.26 for behavioral intention (t=0.68). On the other hand, the values are 1.45 and 0.61
for facilitating conditions (t=3.25), 0.87 and 0.36 for hedonic motivation (t=2.19), and 0.93 and 0.28 for price value (t=3.03). As a
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result of the independent sample t-test, no statistically significant difference was found between the experimental and control
groups according to ownership of the computer (performance expectancy, effort expectancy, social influence, habit, behavioral
intention), p> .05, a statistically significant difference was found in the facilitating conditions, hedonic motivation, and price value
factors, p< .05. The difference in these factors was in favour of pre-service teachers owning computers.

Table 5¢c summarizes the results of the post-implementation-pre-implementation difference scores of the experimental and
control group pre-service teachers in terms of acceptance of and intention to use Web 2.0 tools according to departments.

Table 5c: Post-implementation-pre-implementation difference scores of the experimental and control group pre-service teachers in terms
of acceptance of and intention to use Web 2.0 tools according to departments

Factor Difference) Departments Mean  Sd F P Significant Difference
1 -0.44 1.30
2 -0.05 1.30
Performance Expectancy 1.925 .128
3 0.10 1.42
4 0.19 1.19
1 0.33 1.23
2 0.32 1.26
Effort Expectancy 3 064 159 1.785 .152
4 0.86 1.07
1 -0.03 1.22
. 2 0.04 1.17
Social Influence 3 031 123 1971 .120
4 0.53 1.17
1 0.74 1.30
R - 2 0.73 1.79
Facilitating Conditions 3 100 178 1.002 .394
4 1.26 1.67
1 0.11 1.48
. A 2 045 142 English Language Education -Elementary Mathematics
Hedonic Motivation 3 075 158 2.727 .046 Teaching
4 0.94 1.26
1 0.43 1.37
. 2 0.30 1.52
Price Value 3 058 135 1.084 .357
4 0.81 1.24
1 0.36 1.32
. 2 0.21 1.22
Habit 3 042 151 1.148 331
4 0.73 1.36
1 0.08 1.04
. . 2 0.14 1.49
Behavioral Intention 3 045 130 1.587 .195
4 0.63 1.47

* Elementary Mathematics Education (1) N=43, Primary School Education (2) N= 46, Elementary Turkish Education (3) N=34, English Language
Education (4) N=42, p< .05

Table 5c¢ highlights that the posttest-pretest difference mean scores of the experimental and control groups in terms of
acceptance of and intention to use Web 2.0 tools according to departments, while there was no statistically significant difference
in the performance expectancy (F=1.925), effort expectancy (F=1.785), social influence (F=1.971), facilitating conditions (F= 1.002),
price value (F=1.084), habit (F=1.148) and behavioral intention (F=1.587) factors p> .05, there was a statistically significant
difference in the hedonic motivation (F=2.727) factor, p< .05. According to the Tukey and Scheffe tests conducted to reveal the
source of the difference in this factor, the difference was found between the Elementary Mathematics Education and English
Language Education departments. This difference was in favour of the pre-service teachers receiving education at the English
Language Education department. The results of the post-implementation-pre-implementation scores of the experimental and
control group pre-service teachers in terms of acceptance of and intention to use technology are summarized in Table 6.
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Table 6: Post-implementation-pre-implementation scores of the experimental and control group pre-service teachers in terms of
acceptance of and intention to use technology

Group Factors Implementation Mean Sd t p Significant Difference
Post-test 6.19 0.91
Performance Expectancy osttes -0.02 0.98 None
Pre-test 6.19 1.04
Post-test 5.81 0.81
Effort Expectancy 4.27 0.00 In favour of post-test
Pre-test 5.19 1.00
. Post-test 6.03 0.81
Social Influence 2.08 0.04 In favour of post-test
Pre-test 5.75 0.97
I " Post-test 5.30 1.29
Facilitating Conditions 4.85 0.00 In favour of post-test
. Pre-test 4.30 1.23
Experimental
. . Post-test 6.15 0.93
Hedonic Motivation 3.77 0.00 In favour of post-test
Pre-test 5.54 1.22
. Post-test 5.50 0.91
Price Value 4.24 0.00 In favour of post-test
Pre-test 4.84 1.16
. Post-test 5.44 0.90
Habit 4.10 0.00 In favour of post-test
Pre-test 4.83 0.97
. . Post-test 5.87 0.83
Behavioral Intention 2.89 0.01 In favour of post-test
Pre-test 5.41 1.16
Post-test 6.16 0.91
Performance Expectancy -0.88 0.38 None
Pre-test 6.27 0.90
Post-test 5.75 0.93
Effort Expectancy 3.16 0.00 In favour of post-test
Pre-test 5.31 1.01
. Post-test 5.91 0.87
Social Influence 1.06 0.29 None
Pre-test 5.78 0.97
I " Post-test 5.37 1.07
Facilitating Conditions 5.40 0.00 In favour of post-test
Pre-test 4.51 1.24
Control
. . Post-test 6.01 1.05
Hedonic Motivation 3.12 0.00 In favour of post-test
Pre-test 5.52 1.11
. Post-test 5.43 1.00
Price Value 2.72 0.01 In favour of post-test
Pre-test 5.03 0.98
. Post-test 5.24 0.99
Habit 1.85 0.07 None
Pre-test 4.97 0.95
. . Post-test 5.77 0.91
Behavioral Intention 1.33 0.19 None
Pre-test 5.58 0.97
*<.05

Table 6 highlights that the posttest-pretest mean scores of the experimental group in terms of the factors of acceptance of
and intention to use Web 2.0 tools of are 6.19 and 6.19 for performance expectancy (t=-0.02), 5.81 and 5.19 for effort expectancy
(t=4.27), 6.03 and 5.75 for social influence (t=2.08), 5.30 and 4.30 for facilitating conditions (t=4.84), 6.15 and 5.54 for hedonic
motivation (t=3.77), 5.50 and 4.84 for price value (t=4.24), 5.44 and 4.83 for habit (t=4.10), and 5.87 and 5.41 for behavioral
intention (t=2.89). In the control group, the values are 6.16 and 6.27 for performance expectancy (t=-0.88), 5.75 and 5.31 for effort
expectancy (t=3.16), 5.91 and 5.78 for social influence (t=1.06), and 4.51 and 5.37 for facilitating conditions (t=5.40), 6.01 and 5.52
for hedonic motivation (t=3.12), 5.43 and 5.03 for price value (t=2.72), 5.24 and 4.97 for habit (t=1.85), and 5.77 and 5.58 for
behavioral intention (t=1.33). As a result of the independent sample t-test, while there was no significant difference in the
performance expectancy factor between the post-implementation and pre-implementation mean scores of the experimental
group, p> .05, a statistically significant difference was found in the factors of effort expectancy, social influence, facilitating
conditions, hedonic motivation, price value, habit, and behavioral intention, p< .05. As a result of the independent sample t-test
for the control group, there was no significant difference between the post-implementation and pre-implementation mean scores
in performance expectation, social influence, habit, and behavioral intention, p> .05 while there was a statistically significant
difference in effort expectancy, facilitating conditions, hedonic motivation and price value, p< .05. Significant differences in both
experimental and control groups were in favour of the post-implementation.

DISCUSSION

Discussion, conclusion, and recommendations are presented in light of the findings obtained in this study, which focused on
the effect of peer mentoring on the acceptance of and intention to use Web 2.0 tools of pre-service teachers.

In this respect, no statistically significant difference was found between the pre-test mean scores of the constructs in terms of
acceptance of and intention to use Web 2.0 tools of the experimental and control groups. Besides, no statistically significant
difference was found between the posttest-pretest difference scores of the constructs in terms of acceptance of and intention to
use Web 2.0 tools of the experimental and control groups. It can be implied that collaborative flipped classroom practices have
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an equally positive effect on technology acceptance and use of pre-service teachers receiving both peer mentoring and teacher
guidance.

Another finding was that while no statistically significant difference was found in the posttest-pretest difference mean scores
of the constructs in terms of acceptance of and intention to use Web 2.0 tools of the experimental and control groups according
to gender, a statistically significant difference was found in favour of female pre-service teachers in terms of social influence and
hedonic motivation. No significant difference was found between female and male participants in terms of behavioral intention.
The relevant result overlaps with the results of some studies included in the literature (De¢man, 2015; Korucu and Bicer, 2017;
Diri and Acikgil, 2021). This indicates that female pre-service teachers have a higher level of belief that others should use
technology as part of the collaborative flipped classroom practice than male pre-service teachers and that female pre-service
teachers have more enjoyment and pleasure when using Web 2.0 tools than male pre-service teachers.

One may notice that while no statistically significant difference was found between the posttest-pretest difference mean
scores of the experimental and control groups in terms of acceptance of and intention to use Web 2.0 tools according to the
ownership of a computer, a statistically significant difference was found for the pre-service teachers with a computer in terms of
facilitating conditions, hedonic motivation, and price value. This indicates that as part of the collaborative flipped classroom, pre-
service teachers owning a computer have more enjoyment and pleasure while using a Web 2.0 tool than those without a computer
with a higher level of relationship between the price and the benefit of using Web 2.0 tools than those without a computer and
the perception of the existence of technical infrastructure can support easy access to Web 2.0 tools. The literature review makes
it clear that the acceptance levels of individuals with more experience (lbrahim & Walid, 2014) are higher. It was also concluded
that students owning a computer with internet access have a significantly higher level of competence and use of Web 2.0
technologies than those who do not (Baran & Ata, 2013). Korucu and Bicer (2017) reported an inverse relationship between the
acceptance of information and communication technologies and the professional concerns of pre-service teachers while Kandemir
(2020) reported that teachers' perceptions of efficacy for the use of educational platforms affect their perception of behavioral
intention. Furthermore, the present study found that ownership of a computer can be considered an experience. It can be argued
that individuals owning a computer are likely to use Web 2.0 tools more effectively than those without a computer.

It was observed in the present study that while no statistically significant difference was found in the posttest-pretest
difference mean scores of the experimental and control groups in terms of acceptance of and intention to use Web 2.0 tools
according to departments, a significant difference was found in favour of the English Language Education department pre-service
teachers in hedonic motivation. Thus, it can be implied that the pre-service teachers receiving English Language Education
experience more joy and pleasure when using a Web 2.0 tool than those receiving education in the field of Elementary
Mathematics Education. Along the same lines, Baran and Ata (2013) investigated university students' use of Web 2.0 technologies
and their competence, concluding that students with a good level of foreign language knowledge have a higher level of
competence in using Web 2.0 technologies than others. The lack of Turkish language support in most of the Web 2.0 tools is
potentially the biggest reason for this. In addition, while Avcu and Gékdas (2012), who shed light on the acceptance of information
and communication technologies, did not find any difference in terms of departments, Kandemir (2020) reported a significant
difference in favour of Primary School Education teachers in terms of facilitating conditions and hedonic motivation.

No significant difference was found between the posttest-pretest mean scores of the experimental group in terms of
acceptance of and intention to use Web 2.0 tools in performance expectancy, a statistically significant difference was observed in
effort expectancy, social influence, facilitating conditions, hedonic motivation, price value, habit, and behavioral intention. On the
other hand, as regards the control group, while no significant difference was found in performance expectancy, social influence,
habit, and behavioral intention, a statistically significant difference was found in effort expectancy, facilitating conditions, hedonic
motivation, and price value factors. The result regarding behavioral intention revealed that the significant result in favour of the
post-test for the peer mentoring group coincides with similar results in the literature (AlAwadhi & Morris, 2008). Venkatesh (2003)
reported that the acceptance of technology is affected by the intention of individuals that matter to the user. The result is backed
up in the present study which found that peers affect the behavioral intention of classmates. It can be argued that in terms of
both social influence and behavioral intention, there was a change in acceptance of and intention to use Web 2.0 tools among the
experimental group, the members of whom received peer mentoring. As cited by Hashim, et al., (2022), while describing hedonic
motivation, the use of Web 2.0 tools in both groups is a source of enjoyment. This indicates a higher relationship between the
perceived convenience of pre-service teachers receiving teacher guidance in using Web 2.0 tools, a higher perception of the
existence of technical infrastructure, and a higher relationship between the price and the benefit. In addition, the use of Web 2.0
tools, the belief that others should also use technology, the tendency to exhibit behaviors in this sense, and the intention to
perform the given tasks are higher among pre-service teachers receiving teacher guidance than among pre-service teachers
receiving peer mentoring.

Another striking result of the study is that no significant difference was found between the posttest-pretest mean scores of
the experimental and control groups in terms of acceptance of and intention to use Web 2.0 tools in performance expectancy.
The potential reason behind the relevant result is the collaborative nature of the flipped classroom practice in both groups since
performance expectancy represents the degree of personal belief about the contribution of technology use to professional
performance. Venkatesh et al., (2012) also reported that hedonic motivation is more effective than performance expectancy in
determining individuals’ intention to use when there is no compulsory use of technology. In the present study, hedonic motivation
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was a source of a significant difference in both groups. De¢man (2015), on the other hand, investigated the acceptance of
compulsory e-learning environments in higher education, emphasizing that performance expectancy is one of the most important
variables. Therefore, it can be argued that individuals' perception of benefiting from a Web 2.0 tool may change according to their
compulsory use of that tool.

CONCLUSION AND RECOMMENDATIONS

In a nutshell, it was concluded that acceptance of and intention to use Web 2.0 tools among pre-service teachers receiving
both peer mentoring and teacher guidance had a positive effect while the relevant effect was higher for those receiving peer
mentoring. The effect of peer mentoring on pre-service teachers' technology acceptance and use in some constructs was in favour
of female participants according to gender, in favour of pre-service teachers with computers in some constructs according to
ownership of a computer, and in favour of the participants in the field of English Language Education solely in one construct. In
this context, some recommendations are presented for future studies, as shown below.

» The effect of different blended models can be examined in similar studies.
> Similar studies can be carried out with a full experimental design.
»  Similar studies can be carried out with mixed model methods.

» Similar studies can be re-examined with different variables.

Declaration of Conflicting Interests
The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or publication of this
article.

Funding
The author(s) received no financial support for the research, author-ship, and/or publication of this article.

Statements of publication ethics
I/We hereby declare that the study has not unethical issues and that research and publication ethics have been observed
carefully.

Researchers’ contribution rate
The study was conducted and reported with equal collaboration of the researchers.

Ethics Committee Approval Information

As part of the procedures of collecting research data, no objection was observed in terms of research ethics as per the decision
of the Ethics Committee of Siirt University dated 2022 and numbered 2501.

REFERENCES

Alalwan, A. A., Dwivedi, Y. K., & Rana, N. P. (2017). Factors influencing adoption of mobile banking by Jordanian bank customers: Extending
UTAUT2 with trust. International Journal of Information Management, 37(3), 99-110. https://doi.org/10.1016/j.ijinfomgt.2017.01.002

AlAwadhi, S., & Morris, A. (2008, January). The Use of the UTAUT Model in the Adoption of E-Government Services in Kuwait," Proceedings of
the 41st Annual Hawaii International Conference on System Sciences (HICSS 2008), Waikoloa, HI, USA, pp. 219-219
https://doi.org/10.1109/HICSS.2008.452

Alkhwaldi, A. F., & Abdulmuhsin, A. A. (2022). Crisis-centric distance learning model in Jordanian higher education sector: factors influencing the
continuous use of distance learning platforms during COVID-19 pandemic. Journal of International Education in Business, 15(2), 250-272.
https://doi.org/10.1108/JIEB-01-2021-0001

Apandi, A. M., & Raman, A. (2020). Factors Affecting Successful Implementation of Blended Learning at Higher Education. International Journal
of Instruction, Technology, and Social Sciences (1JITSS), 1(1), 13-23. https://ijitsc.net/journal/index.php/home/article/view/12/11

Avcl, S. (2022). Examining the factors affecting teachers’ use of digital learning resources with UTAUT2. Malaysian Online Journal of Educational
Technology, 10(3), 200-214. http://dx.doi.org/10.52380/mojet.2022.10.3.399

Baran, B. & Ata, F. (2013). Universite 6grencilerinin Web 2.0 teknolojileri kullanma durumlari, beceri diizeyleri ve egitsel olarak faydalanma
durumlari. Egitim ve Bilim, 38(169), 192-208.

Belge, S., & Mutlu, H. M. (2020). Tiketicilerin giyilebilir teknolojileri benimsenmesine yonelik davranigsal niyet ve kullanimlari Gzerine bir
arastirma. Uygulamali Sosyal Bilimler Dergisi. 4(1), 14-35. https://dergipark.org.tr/tr/pub/iuusbd/issue/54185/641368

Bower, M., DeWitt, D., & Lai, J. W. (2020). Reasons associated with preservice teachers’ intention to use immersive virtual reality in education.
British Journal of Educational Technology, 51(6), 2215-2233. https://doi.org/10.1111/bjet.13009

Broadbent, J., Panadero, E., Lodge, J. M., & Barba, P. D. (2020). Technologies to enhance self-regulated learning in online and computer-mediated
learning environments. In Handbook of research in educational communications and technology (pp. 37-52). Springer, Cham.
https://doi.org/10.1007/978-3-030-36119-8 3

| Kastamonu Education Journal, 2023, Vol. 31, No. 4|



636
Brown, S. A., & Venkatesh, V. (2005). Model of Adoption of Technology in Households: A Baseline Model Test and Extension Incorporating
Household Life Cycle. MIS Quarterly, 29(3), 399-426. https://doi.org/10.2307/25148690
Cronbach, L. J. (1951). Coefficient alpha and the internal structure of tests. Psychometrika, 16, 297—-334. https://doi.org/10.1007/BF02310555

Cetin, A., & Ozdemir, O. F. (2018). Mode-method interaction: the role of teaching methods on the effect of instructional modes on achievements,
science process skills, and attitudes towards physics. EURASIA Journal of Mathematics, Sci-ence and Technology Education,14 (5), 1815-
1826.

Coban, U., & Ozkan Tektas, 0. (2019). Nesnelerin internetinin Algilanan Deger Uzerindeki Etkisinin incelenmesi: Bireysel Yenilikgiligin Diizenleyici
Rolii. Eskisehir Osmangazi Universitesi Sosyal Bilimler Dergisi, 20(2), 233-258. https://doi.org/10.17494/0gusbd.672831

Dakduk, S., Santalla-Banderali, Z., & van der Woude, D. (2018). Acceptance of Blended Learning in Executive Education. SAGE Open, 8(3), 1-16.
https://doi.org/10.1177/2158244018800647

Dashtestani, R., & Hojatpanah, S. (2022). Digital literacy of EFL students in a junior high school in Iran: voices of teachers, students and Ministry
Directors. Computer Assisted Language Learning, 35(4), 635-665. https://doi.org/10.1080/09588221.2020.1744664

De¢man, M. (2015), Modeling the acceptance of e-learning in mandatory environments of higher education: The influence of previous education
and gender. Computers in Human Behavior. 49, 272-281. http://dx.doi.org/10.1016/j.chb.2015.03.022

Diri, E., & Acikgiil, K. (2021). Lise Ogrencilerinin Matematik Ogrenmede Mobil Teknoloji Kabul Diizeylerinin incelenmesi. Egitim Teknolojisi Kuram
ve Uygulama, 11(2), 494-516. https://doi.org/10.17943/etku.943357

Downes, S. (2005). E-learning 2.0. ELearn, 10, 1. https://dl.acm.doi/fullHtmI/10.1145/1104966.1104968

Eneizan, B., Mohammed, A. G., Alnoor, A., Alabboodi, A. S., & Enaizan, O. (2019). Customer acceptance of mobile marketing in Jordan: An
extended UTAUT2 model with trust and risk factors. International Journal of Engineering Business Management, 11, 1-10.
https://doi.org/10.1177/18479790198894

Ertmer, P. A., Ottenbreit-Leftwich, A. T., Sadik, O., Sendurur, E., & Sendurur, P. (2012). Teacher beliefs and technology integration practices: A
critical relationship. Computers & education, 59(2), 423-435. https://doi.org/10.1016/j.compedu.2012.02.001

Faboya, O. T., & Adamu, B. J. (2017). Integrating Web 2.0 tools into teaching and learning process through mobile device technology in Nigerian
schools: Current status and future directions. International Journal of Education and Research, 5(5), 113-
124.https://www.ijern.com/journal/2017/May-2017/10.pdf

Fraenkel, J. R., Wallen, N. E., & Hyun, H. H. (2018). How to Design and Evaluate Research in Education (10th ed.) New York: McGraw-Hill.

Fung, K., Smith, S., & Gandolfi, E. (2022). Minecraft Education Edition in foreign language education: Pre-service teachers’ reasons for acceptance
and integration. Journal of Language Teaching, 2(10), 17-28. https://doi.org/10.54475/jlt.2022.013

George, D., & Mallery, P. (2019). IBM SPSS statistics 25 step by step: A simple guide and reference (15th ed.). New York, NY: Routledge.
https://doi.org/10.4324/9781351033909

Goto, J., Batchelor, J., & Lautenbach, G. (2021). Factors that Influence the Acceptance and Use of Formative Feedback in an Online Undergraduate
Module. The African Journal of Information Systems, 13(3), 259-295. https://digitalcommons.kennesaw.edu/ajis/vol13/iss3/1

Grosseck, G. (2009). To use or not to use Web 2.0 in higher education?. Procedia-Social and Behavioral Sciences, 1(1), 478-482.
https://doi.org/10.1016/j.sbspro.2009.01.087

Gu, D, Khan, S., Khan, I. U., Khan, S. U., Xie, Y., Li, X., & Zhang, G. (2021). Assessing the Adoption of e-Health Technology in a Developing Country:
An Extension of the UTAUT Model. SAGE Open, 11(3)._https://doi.org/10.1177/21582440211027565

Gurel, S. (2021). Ters yiiz edilmis sinifta 6lgme ve degerlendirme. In Toytok, E. H., Ramazanoglu, M., & Bolat, O. (Eds.), Ters Yiiz Edilmis Sinif ve
Ogrenme (pp. 201-215), Pegem Akademi, Ankara, TR. http://dx.doi.org/10.14527/9786257582537

Gursel, E., & Yanartas, M., (2021). The use of mobile application acceptance model in mobile banking. Research Journal of Business and
Management (RJBM), 8(4), 243-259. http://doi.org/10.17261/Pressacademia.2021.1466

Giindogan, T., & Kazangoglu, I. (2021), Tiiketicilerin Mobil Siparis Uygulamalarini Kullanma/masi Uzerinde Etkili Olan Faktérlerin Belirlenmesi,
Stratejik ve Sosyal Arastirmalar Dergisi, 5(2), 309- 334. https://doi.org/10.30692/sisad.925155

Habibi, A., Riady, Y., Samed Al-Adwan, A., & Awni Albelbisi, N. (2022). Beliefs and Knowledge for Pre-Service Teachers’ Technology Integration
during Teaching Practice: An Extended Theory of Planned Behavior. Computers in the Schools, 1-26.
https://doi.org/10.1080/07380569.2022.2124752

Habibi, A., Yusop, F. D., & Razak, R. A. (2020). The role of TPACK in affecting pre-service language teachers’ ICT integration during teaching
practices: Indonesian context. Education and Information Technologies, 25(3), 1929-1949. https://doi.org/10.1007/s10639-019-10040-
2

Hashim, A. A. M., Ab Aziz, M. R., & Seman, J. A. (2022, September, 13-14). Analyzing Factors Influencing E-Wallet Adoption Using UTAUT2 Model:
A Literature Review. The 10th Islamic Banking, Accounting and Finance International Conference (iBAF2022), Malaysia.
https://oarep.usim.edu.my/jspui/handle/123456789/17546

Huang, W. H. D., Hood, D. W., & Yoo, S. J. (2013). Gender divide and acceptance of collaborative Web 2.0 applications for learning in higher
education. The Internet and Higher Education, 16, 57-65. https://doi.org/10.1016/j.iheduc.2012.02.001

Ibrahim, E. N. M., & Walid, N. (2014). Trust contributing factors in m-learning technology. Procedia-Social and Behavioral Sciences, 129, 554-561.
https://doi.org/10.1016/j.sbspro.2014.03.713

Kandemir, (2020). Ogretmenlerin EBA, Morpa Kampiis, Okulistik benzeri egitim ortamlari kullaniminin teknoloji kabul ve kullanim birlestirilmis
modeli 2 (TKKBM-2) ile aciklanmasi, Yayimlanmamis Yiiksek lisans tezi, Gaziantep Universitesi Egitim bilimleri enstitiisi.

Kerr, A. W., Hall, H. K., & Kozub, S. A. (2002). Doing statistics with SPSS. Sage.

|Kastamonu Education Journal, 2023, Vol. 31, No. 4|



637

Khechine, H., Lakhal, S., Pascot, D., & Bytha, A. (2014). UTAUT model for blended learning: The role of gender and age in the intention to use
Webinars. Interdisciplinary journal of E-Learning and Learning objects, 10(1), 33-52. http://www.ijello.org/Volumel0/IJELLOv10p033-
052Khechine0876.pdf

Kilig, A., & Yilmaz, R. (2021). YouTube’un egitsel amagh kabul durumunun incelenmesi. Ahmet Kelesoglu Egitim Fakiiltesi Dergisi, 3(1), 69-89.
https://doi.org/10.38151/akef.2021.10

Kompen, R. T., Edirisingha, P., Canaleta, X., Alsina, M., & Monguet, J. M. (2019). Personal learning Environments based on Web 2.0 services in
higher education. Telematics and informatics, 38, 194-206. https://doi.org/10.1016/j.tele.2018.10.003

Korucu, A. T., & Biger, H. (2017). Investigation of Teacher Candidates’ Occupational Anxiety Status and Technology Acceptance and Condition of
Use. Journal of Instructional Technologies and Teacher Education, 6(3), 111-124. https://dergipark.org.tr/en/download/article-
file/391358

Leh, F. C., Anduroh, A., & Huda, M. (2021). Level of knowledge, skills and attitude of trainee teachers on Web 2.0 applications in teaching
geography in Malaysia schools. Heliyon, 7(12), e08568. https://doi.org/10.1016/j.heliyon.2021.e08568

Liu, H., & Yan, M. (2020, September). College Students' Use of Smart Teaching Tools in China: Extending Unified Theory of Acceptance and Use
of Technology 2 with Learning Value. In 2020 International Conference on Modern Education and Information Management (ICMEIM)
(pp. 842-847). IEEE. https://doi.org/10.1109/ICMEIM51375.2020.00187

Machingambi, A., & Batchelor, J. (2019). Pre-service teacher’s acceptance and use of a synchronous and collaborative online tool to support
teaching and learning at a private higher educational institute. ISTE International Conference on Mathematics, Science and Technology
Education, 99-107. https://core.ac.uk/download/pdf/267813057.pdf

Martin, B. (2018). Faculty technology beliefs and practices in teacher preparation through a TPaCK lens. Education and Information Technologies,
23(5), 1775-1788. https://doi.org/10.1007/s10639-017-9680-4

Murphy, K., O., & Davidshofer, C. O. (2004). Psychological testing : principles and applications. (Sixth international edition.). Pearson/Prentice
Hall.

Mutambara, D., & Chibisa, A. (2022). Rural STEM Preservice Teachers’ Acceptance of Virtual Learning. International Journal of Learning, Teaching
and Educational Research, 21(2). https://doi.org/10.26803/ijlter.21.2.9

Nikolopoulou, K., Gialamas, V., & Lavidas, K. (2020). Acceptance of mobile phone by university students for their studies: An investigation
applying UTAUT2 model. Education and Information Technologies, 1-17. https://doi.org/10.1007/s10639-020-10157-9

Ning, Y., & Dong, C. (2021). "Factors Influencing Pre-service Teachers’ Acceptance to Introduce Danmaku Video into Online Education," 2021
International Symposium on Educational Technology (ISET), pp. 228-231, https://doi.org/10.1109/ISET52350.2021.00054

O’Reilly, T. (2005). What is Web 2.0: Design patterns and business model for the next generation of software.
https://www.oreilly.com/pub/a/Web2/archive/what-is-Web-20.html

Omriiuzun, I. (2019). Okul &ncesi dgretmenlerinin teknoloji kullanimlarini etkileyen faktérler: bir yol analizi calismasi (Yiiksek lisans tezi).
Hacettepe Universitesi, Ankara.

Ozsungur, F. (2019). The effects of technology acceptance and use behaviour on women's entrepreneurship motivation factors. Asia Pacific
Journal of Innovation and Entrepreneurship, 13 (3), pp. 367-380. https://doi.org/10.1108/apjie-09-2019-0070

Raman, A., & Don, Y. (2013). Preservice teachers' acceptance of learning management software: An application of the UTAUT2 model.
International Education Studies, 6(7), 157-164. https://dx.doi.org/10.5539/ies.v6n7p157

Tseng, T. H., Lin, S., Wang, Y. S., & Liu, H. X. (2022). Investigating teachers’ adoption of MOOCs: the perspective of UTAUT2. Interactive Learning
Environments, 30(4), 635-650. https://doi.org/10.1080/10494820.2019.1674888

Upadhyay, N., Upadhyay, S., & Dwivedi, Y. K. (2022). Theorizing artificial intelligence acceptance and digital entrepreneurship model.
International Journal of Entrepreneurial Behavior & Research, 28(5), 1138-1166. https://doi.org/10.1108/IJEBR-01-2021-0052

Usluel, Y. K., & Mazman, S. (2009). Sosyal aglarin benimsenmesi Olcegi. Egitim Bilimleri ve Uygulama Dergisi, 15(8), 137-157.
https://toad.halileksi.net/wp-content/uploads/2022/07/sosval-aglarin-benimsenmesi-olcegi-toad.pdf

Usluel, Y. K., & Mazman, S. G. (2010). Egitimde Yeniliklerin Yayilimi, Kabulii ve Benimsenmesi Siirecinde Yer Alan Ogeler: Bir igerik Analizi
Galismasi. Cukurova University Faculty of Education Journal, 39(3), 60-74. https://tinyurl.com/4kyaask9

Venkatesh, V., Morris, M. G., Davis, G. B., & Davis, F. D. (2003). User acceptance of information technology: Toward a unified view. MIS quarterly,
27 (3), 425-478. https://doi.org/10.2307/30036540

Venkatesh, V., Thong, J. Y. L. & Xu, X. (2012). Consumer Acceptance and Use of Information Technology: Extending the Unified Theory of
Acceptance and Use of Technology. MIS Quarterly, 36 (1), 157-178. https://doi.org/10.2307/41410412

Voogt, J., & McKenney, S. (2017). TPACK in teacher education: Are we preparing teachers to use technology for early literacy?. Technology,
pedagogy and education, 26(1), 69-83. https://doi.org/10.1080/1475939X.2016.1174730

Wang, T., Jung, C. H., Kang, M. H., & Chung, Y. S. (2014). Exploring determinants of adoption intentions towards Enterprise 2.0 applications: an
empirical study. Behaviour & Information Technology, 33(10), 1048-1064. https://doi.org/10.1080/0144929X.2013.781221

Yahsi, 0., & Hopcan, S. (2021). Reviewing The Structural Relationship Among the Technology Leadership, Technostress and Technology
Acceptance of School Administrators. Anemon Mus Alparslan Universitesi Sosyal Bilimler Dergisi, 9(6), 1781-1797.
https://doi.org/10.18506/anemon.960670

Yilmaz, M. B., & Kavanoz, S. (2017). Teknoloji kabul ve kullanim birlestirilmis modeli-2 6lgeginin tiirkge formunun gegerlik ve glivenirlik calismasi.
Turkish Studies, 12 (32), 127-146. http://dx.doi.org/10.7827/TurkishStudies.12064

Yilmaz, R., Karaoglan Yilma z, F.G., & Cavus Ezin, C. (2018). Self directed learning with technology and academic motivation as predictors of tablet
pc acceptance. In A.A. Khan, & S. Umair (Eds.), Handbook of research on mobile devices and smart gadgets in Handbook of Research on

| Kastamonu Education Journal, 2023, Vol. 31, No. 4|



638
Mobile Devices and Smart Gadgets in K-12 Education (pp. 87-102), IGI Global Publications, Hershey PA, USA.
https://doi.org/10.4018/978-1-5225-2706-0.ch007
Zwain, A. A. A., & Haboobi, M. N. H. (2019). “Investigating determinants of faculty and students’ acceptance of e-learning management systems

using UTAUT2”, International Journal of Innovation, Creativity and Change, 7(8), 280-293.
https://scholar.google.com/scholar?oi=bibs&cluster=758156216713649929&btnl=1&hl=ar

|Kastamonu Education Journal, 2023, Vol. 31, No. 4|



Kastamonu Education Journal, 2023, Vol. 31, No:4, 639-650
doi: 10.24106/KEFDERGI-2022-0080

| Research Article / Arastirma Makalesi|

Effects of Using Web 2.0 Tools in Mathematics Instruction on Academic Achievement and Attitude and

Examination of Relevant Teacher-Student Views

Matematik Ogretiminde Web 2.0 Araglarinin Kullaniminin Akademik Basari ile Tutuma Etkisi ve
Siirece iliskin Ogretmen-Ogrenci Gériislerinin incelenmesi

ilknur Ozpinar'

Keywords

1. Web 2.0 tools

2. Mathematics
Instruction

3. Attitude

4. Academic
achievement

5. Teacher-Student
Views

Anahtar Kelimeler
1. Web 2.0 araglari

2. Matematik Ogretimi
3. Tutum

4. Akademik Basari

5. Ogretmen-Ogrenci
Gorugleri

Received/Bagvuru Tarihi
27.12.2022

Accepted / Kabul Tarihi
26.09.2023

Abstract

Purpose: The research mainly aimed to identify the effect of mathematics courses performed with Web 2.0 tools on secondary
school students’ mathematical achievements and attitudes towards mathematics and to examine teacher-student views on
the process.

Design/Methodology/Approach: The research was designed according to the mixed-method research approach. First, how
mathematics courses performed with Web 2.0 tools (Plickers, Kahoot, and Edmodo) affected fifth- and eighth-grade students’
mathematical academic achievements and attitudes towards mathematics was examined, thereafter semi-structured
interviews were conducted with the teacher and student views were collected using a written view form. The participants of
the study is a mathematics teacher working in a secondary school located in the center of a city in Turkey and 133 students of
this teacher.

Findings: Consequently, while mathematics courses using Web 2.0 tools were found to have a positive effect on fifth-grade
students’ relevant achievements and attitudes, eighth-grades’ achievements and attitudes did not differ. Moreover it has been
determined that teacher and students have generally positive opinions about the process.

Highlights: Future studies can investigate the effectiveness of different Web 2.0 tools in other courses in the long run. In
addition, different variables such as attitude towards technology and digital literacy can be investigated. Web 2.0 tools can be
introduced to teachers, and preservice teachers, and training can be provided to them.

6z
Calismanin amaci: Arastirmanin amaci, Web 2.0 araglarn kullanilarak gergeklestirilen matematik derslerinin ortaokul

6grencilerin akademik basarilari ile matematige yonelik tutumlarina etkisini belirlemek ve stirece iliskin 6gretmen-6grenci
gorislerini incelemektir.

Materyal ve Yéntem: Bu arastirmada karma arastirma yéntemi kullaniimistir. ilk olarak Web 2.0 araglari (Plickers, Kahoot ve
Edmodo) ile islenen matematik derslerinin besinci ve sekizinci sinif 6grencilerinin akademik basarilarini ve matematige yonelik
tutumlarini nasil etkiledigi incelenmis, ardindan 6gretmen gorisleri yari-yapilandiriimis gériismeler araciligiyla ve 6grencilerin
gorisleri hazirlanan yazili goriis formlari kullanilarak alinmistir. Calismanin katimcilarini Tarkiye’deki bir sehrin merkezinde
bulunan bir ortaokulda gérev yapmakta olan bir matematik 6gretmeni ile bu 6gretmenin 133 6grencisi olusturmaktadir.

Bulgular: Sonug olarak Web 2.0 araglari kullanilarak gergeklestirilen matematik derslerinin besinci sinif 6grencilerinin basari ve
matematige yonelik tutumlari Gzerinde olumlu etkisi saptanirken, sekizinci sinif 6grencilerinin basari ve tutumlari tizerinde etkili
olmadigi belirlenmistir. Ek olarak, stirece yonelik 6gretmenlerin ve 6grencilerin genellikle olumlu goriiste olduklar tespit
edilmigtir.

Onemli Vurgular: Arastirma sonuglarina dayanarak, ileriki calismalarda Web 2.0 araglarinin etkililigi diger dersler icin de uzun
siireli arastirilabilir. Ayrica teknolojiye yénelik tutum ve dijital okuryazarlik gibi farkl degiskenler de incelenebilir. Ogretmenlere
ve gelecegin 6gretmeni olacak olan 6gretmen adaylarina Web 2.0 araglari tanitilip etkili kullanimlarina yonelik egitimler
verilebilir.
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INTRODUCTION

Mathematics is one of the most important courses that every student must take. However, it is a critical problem that students
in secondary school and high school education are not on the expected levels in mathematics achievement both on the national
and international levels. Therefore, it is important to consider the factors that affect the success of students, especially in abstract
courses such as mathematics (Aydin, 2018). Thus, it is aimed in education to improve affective properties such as attitude that
play a central role in mathematics learning aside from improving the cognitive properties (McLeod, 1992; Ministry of National
Education [MoNE], 2009). Neale (1969) defined attitude towards mathematic as “a liking or disliking of mathematics, a tendency
to engage in or avoid mathematical activities, a belief that one is good or bad at mathematics, and a belief that mathematics is
useful or useless” (p.632, as cited in Ma & Kishor, 1997). Students’ experiences about mathematics are effective in the
development of negative or positive attitude towards mathematics.

Given that attitudes have the power and importance which guide the behavior, one can mention about a relationship between
attitudes towards mathematics and mathematics achievement. There are several studies in the literature which have concluded
a positive relationship between attitudes towards mathematics and mathematics achievement (Aiken, 1970; Barkatsas, Kasimatis
& Gialamas, 2009; Eyyam & Yaratan, 2014). Another important factor that affects students’ attitude towards the course is their
teachers. Students usually believe that they will be more successful when they like the mathematics course, and they learn more
effectively when they are interested in what they have learned (Ma & Kishor, 1997). Hence, when designing the instructional
settings, teachers need to use appropriate methods which will contribute to students’ liking of the course and attract their
attention.

The transformation led by technological development in the society has also reflected on education. New information and
technologies have been constantly changing the ways to perform mathematics and establish communication from past to
present. Indeed, learning styles of teachers who were trained in the environments rather using written sources differ from the
learning processes and information processing among members of the digital generation. It is important to make certain
inferences about learning behaviors of the digital members of this age. To this end, it is now obligatory to take the digital steps
of instructional designs in consideration of educational requirement for this digital generation. Today, technology is advancing at
an immense speed and creating new means for meaningful mathematics instruction. As a result of constant advancement in
computer technologies, instructional software increase both in quality and quantity, and there are more and more alternatives
each day (MoNE, 2009).

Determining the efficacy of instructional activities for mathematics is undoubtedly one of the important points in the teaching-
learning process. With the extensive use of information and communication technologies in the learning and teaching process,
use of effective and suitable technological tools have also gained currency in this process (MoNE, 2013; National Council of
Teachers of Mathematics [NCTM], 1989, 2000). In the cases where feedback in the tools used is fast, clear and explicit, students
can have the chance to correct their wrongs and make meaning of their learning (Freeman & Tashner, 2015). There are several
new technologies, and therefore, software helping teachers use formative assessment which improves learning and assessment-
evaluation in the instructional process. With the advancing technology, web applications have also evolved, and Web 2.0
applications that can be used at many steps of instruction have become an element of educational technology. There are several
software (e.g. Plickers, Kahoot, and Edmodo) within the scope of these applications. Other than being low-cost, main attributes
of these software are that they help teachers transform the learning environment effectively from being teacher-centered into
being student-centered and assess knowledge and skills of their students efficiently and productively (Elmahdi, Al-Hattami &
Fawzi, 2018).

Although mathematics course is one of the basic courses in primary education, from the secondary school years, reasons such
as abstraction of mathematical subjects from daily life and courses being intense and boring lead to negative thoughts about
mathematics and cause mathematical achievement to decrease (Sezgin Memnun & Akkaya, 2010). Thus, in meeting the
expectations of digital individuals, it is necessary to benefit from Web 2.0 tools for its features that make things fun, contribute to
retentive learning, assist peer teaching and offer equal opportunities and to maximize this benefit. In the literature, there are
several studies performed on the software such as Plickers and Kahoot (Borst, 2017; Demirkan, Gurisik & Akin, 2017; Elmahdi, Al-
Hattami & Fawzi, 2018; Freeman & Tashner, 2015; Layden, 2018; McCargo, 2017; Wood, Brown & Grayson, 2017; Wuttiprom et
al., 2017; Zengin, Bars & Simsek, 2017) and Edmodo (Al-Said, 2015; Cankaya, Durak & Yinkdl, 2013; Ekici, 2017). However, these
studies have not been conducted in mathematics courses of secondary school students but mostly addressed courses instructed
in the company of a software. In line with these considerations, this research mainly aimed to identify the effect of mathematics
courses performed with Web 2.0 tools on secondary school students’ mathematical academic achievements and attitudes towards
mathematics and to examine teacher-student views on this process. Therefore, sub-problems of the study were decided as
follows:

1. Do courses performed with Web 2.0 tools have any effect on fifth- and eighth-grade students’ academic achievement in
mathematics course?

2. Do courses performed with Web 2.0 tools have any effect on fifth- and eighth-grade students’ attitudes towards mathematics?
3. What are teacher and students views on mathematics courses performed with Web 2.0 tools?
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METHOD/MATERIALS

Research design

The research was designed according to the mixed-method research approach, in which quantitative and qualitative research
methods are used together. In the research, explanatory sequential design, one of the mixed methods, was used. In the
explanatory sequential design, firstly, quantitative data are collected and analyzed, then qualitative data are collected and
analyzed to explain the quantitative results (Creswell, 1999). First, how mathematics courses performed with Web 2.0 tools
(Plickers, Kahoot, and Edmodo) affected fifth- and eighth-grade students’ mathematical academic achievements and attitudes
towards mathematics was examined; thereafter semi-structured interviews were conducted with teacher, and written view forms
were conducted with students.

Study Group
Participants of this study is a teacher working in a secondary school in the central district of a city in Turkey and 133 students
of his. Table 1 shows demographic information on teacher and his level of using computer, Internet and mobile devices.

Table 1. Information on teacher

Competence of

Gender Professional Level of Internet Level of Computer Level of Mobile Technology Usage
seniority (years) Usage Usage Device Usage in Instructional
Process
Male 15 Somewhat Somewhat Somewhat Somewhat
Competent Competent Competent Competent

According to Table 1, the teacher is male, and his professional seniority is 15 years. To describe the students, the students
were handed a form about their chance to use Internet, smartphone and computer/tablet before the procedure. It was seen that
all students had the chance to access at least one smartphone or computer, and none of them had problem with accessing
Internet.

Measures
Measures used in the study are Mathematics Course Achievement Tests, Mathematics Attitude Scale, and interviews. These
measures are described below.

Mathematics Course Achievement Tests (MCAT):

The Mathematics Course Achievement Test developed by Abali Oztiirk (2014) for fifth-graders was used in the study. Mean
difficulty of the 33-item test was found to be .502, and its Spearman-Brown reliability coefficient of .82 indicates its reliability. The
Mathematics Course Achievement Test which consists of 14 items and applied to the eighth-graders was developed by Ozpinar,
Gokege and Aydogan Yenmez (2017). Test’s Cronbach-a reliability coefficient was found to be .906. It was decided to use the tests
with the mathematics teacher upon the examination of test questions in consideration of the program.

Mathematics Attitude Scale (MAS):

The 20-item and 5-point Likert-type Mathematics Attitude Scale developed by Askar (1986) was used to measure students’
attitudes towards mathematics course. The scale is composed of ten positive and ten negative items. Reliability coefficient
(Cronbach’s Alpha) of the scale was found to be .89.

Interviews:

Teacher views on the mathematics courses performed with Web 2.0 tools were collected with semi-structured interviews
whereas student views were collected using a written view form (WVF) which were prepared by researcher.

Procedure

First, the teacher was met and informed of the usage of Web 2.0 tools; exemplary applications were discussed, and questions
were answered in a three-week period. Teacher’s accounts were created together with him, and training was provided about how
to use necessary information and questions, shapes, videos, etc. and features and scopes of Web 2.0 tools (Plickers, Kahoot, and
Edmodo). Students were trained by the teacher about the software they would use. In this stage, brief information on Web 2.0
tools to be used in the application was provided to the students, and questions from students were answered. Teacher conducted
the applications in his classrooms for eight weeks.

The study was performed to examine and compare the effects of the applications made with Web 2.0 tools of fifth and eighth
grade students on their success and attitudes. For this purpose, MCAT and MAS were applied to both the experimental and control
groups before and after the study in the classrooms of the teacher who was teaching mathematics in the fifth and eighth grades.
Research design is presented in Table 2.
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Table 2. Design of the research

Groups Pretests Procedures Posttests

MCAT MCAT

Experimental Group 5t-Grade Applications that can be performed with Web 2.0 tools MAS
MAS

WVF

MCAT MCAT

Control Group 5t-Grade MAS Teaching according to the methods predicted by the curriculum MAS

MCAT MCAT

Experimental Group 8th-Grade Applications that can be performed with Web 2.0 tools MAS
MAS

WVF

MCAT MCAT

Control Group 8t-Grade MAS Teaching according to the methods predicted by the curriculum MAS

Students who took the courses with Web 2.0 tools were included in the experimental group while others consisted of the
control group. The courses in the experimental and control groups were instructed by the same teacher. Experimental group
students performed their activities individually on Plickers, both individually and in groups on Kahoot and Edmodo. Activities in
the control group were performed in compliance with the constructivism and in line with textbooks. In experimental group of the
study, the activities about relevant subjects in the textbook were transformed into applications that can be performed with Web
2.0 tools. The teacher ensured that the time and effort spent on the activities were the same in the experimental and control
groups. It was seen that all students knew how to use a tablet, they had at least one tablet or smartphone at home which they
could use, and they did not have difficulty entering the software.

At the end of the application, teacher views were obtained through semi-structured interview, and the views of the
experimental group students were collected through WVFs in order to support and explain the quantitative data.

Data Analysis

Research data were subjected to both qualitative and quantitative analyses. The SPSS software package was used in the study
to analyze the quantitative data. T-test were utilized in the analysis of quantitative data whereas qualitative data were interpreted
with frequency.

Highest possible score in MCAT applied to fifth-graders is 100 points. Given the highest possible score and the 5-point grading
system, achievement groups were determined to be 0-20 (very low), 21-40 (low), 41-60 (moderate), 61-90 (high), and 81-100 (very
high). In the pretest and posttest assessments of MCAT questions applied to the eight-graders, answers were examined in four
categories of totally correct (2 points), partly correct (1 point), incorrect (0 point), and unanswered (0 point). The achievement
grade of students in MCAT was calculated so as to be 0 being the lowest and 28 being the highest.

Depending on what kind of attitudes the feelings, thoughts and behaviors mentioned in the items of MAS did stir in the
individual, the scale used five-point Likert grading. Accordingly, range coefficient calculated for the four ranges in the five-point
Likert scale (5-1=4) is 4/5=0.80. For the positive items, the ranges are 1.00-1.79 (strongly not applicable), 1.80-2.59 (not
applicable), 2.60-3.39 (neutral), 3.40-4.19 (applicable), and 4.20-5.00 (strongly applicable). Negative items are reverse-scored, and
the total score was considered students’ attitude score for mathematics course.

The qualitative data were subjected to a content analysis. The main purpose of the content analysis is to reach concepts and
relationships that can explain the collected data. With content analysis, it is attempted to define data and explore the truths that
might be implicit within data (Yildirnm & Simsek, 2006). Coding achieved from the semi-structured interviews and WVFs of the
research was reviewed by two experts, disagreed items were discussed to make the necessary adjustments, and the inter-rater
reliability’s percentage agreement index was found to be 88%. Since the index was above 70%, it was considered acceptable for
the present research (Miles & Huberman, 1994). The study included the opinions supportive of the content analysis findings for
the WVFs completed by all students about the mathematics course using Web 2.0 tools and the findings achieved from the teacher
interview.

FINDINGS

Findings of the research are presented under three headings in line with the sub-problems.

Findings concerning the First Sub-problem of the Research

Students’ pretest and posttest scores of MCAT were compared to examine whether the mathematics courses performed
with Web 2.0 tools affected academic achievement, and the analysis results are provided below.
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Table 3. Results concerning the MCAT pretest and posttest scores of 5th-grade experimental and control groups

N X S sd t p
Experimental Group 32 41.38 20.27
Pretest Control Group 30 39.05 14.94 60 2 606
Experimental Group 32 55.20 17.71 .
Posttest 60 2.27 .027
osties Control Group 30 45.55 15.54

*Significant at .05

As seen in Table 3, according to the pretest results, no significant difference was found between the mean MCAT scores of the
experimental and control groups at a significance level of .05 (p=.606). This finding indicates that there was no difference between
the groups by academic achievement before the procedure.

As for the posttest results, an important difference was found between the mean posttest scores of the experimental and

control groups [t(60)=2.27, p<.05]. The experimental group had higher posttest scores (X =55.20) than the control group (X
=45.55). Hence, one can argue that courses using the Web 2.0 tools were more effective in fifth grade students’ academic
achievement.

Table 4. Results concerning the MCAT pretest and posttest scores of 8th-grade experimental and control groups

N X S sd t p
Experimental Group 36 7.53 2.58

Pretest 69 .39 .695
retes Control Group 35 7.28 261
Experimental Group 36 17.03 4.74

Posttest 69 1.26 .213
osttes Control Group 35 15.66 4.44

No significant difference was found between achievement pretest scores of the eight-graders by the groups [t(69)=.39, p>.05].
According to Table 4, the experimental group’s mean score of achievement pretest was X =7.53 whereas the control group’s

mean score was X =7.28. This finding indicates that there was no difference between the groups by academic achievement
before the procedure.

No significant difference was observed between the achievement posttest scores of the eight-graders by the groups
[t(69)=.1.26, p>.05]. It is seen in Table 4 that the experimental group’s mean score of the achievement posttest was X =17.03

while the control group’s mean score was X =15.66. As indicated by this finding, whereas there was no statistically significant
difference between the groups by academic achievement, the experimental group students had higher mean scores than the
control group students.

Findings concerning the Second Sub-problem of the Research

Students’ pretest and posttest scores of MAS were compared, and whether the software used had any effect on the attitude
was examined with independent samples t-test. Analyses on the attitudes of the fifth- and eighth-grade experimental and control
groups are presented below.

Table 5. Results concerning the MAS pretest and posttest scores of 5th-grade experimental and control groups

N X S sd t p
Experimental Group 32 3.15 22
Pretest 60 1.13 .261
retes Control Group 30 3.09 19
Experimental Group 32 3.83 .38
Posttest 60 10.11 .000*
osttes Control Group 30 3.05 20

*Significant at .05

Table 5 shows the experimental and control groups’ levels of attitude towards mathematics course. According to the pretest
analysis, there was no significant difference between the experimental and control groups’ attitudes towards mathematics course
([t(60)=1.13, p>.05]. This finding indicates that there was no difference between the groups by attitude before the procedure.

However, a significant difference was observed between the posttest scores of groups ([t(60)=10.11, p<.05]. Given the analysis
results, the experimental group had an arithmetic mean of X =3.83 for the posttest scores, the control group’s arithmetic mean

of the posttest scores was X =3.05.

As indicated by Table 5, experimental group students’ attitude scores increased in the posttest whereas a decrease was
observed in the control group, albeit low. Consequently, one can argue that the courses instructed with Web 2.0 tools had a
positive effect on attitudes towards mathematics.
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Table 6. Results concerning the MAS pretest and posttest scores of 8th-grade experimental and control groups

N X S sd t p
Experimental Group 36 2.80 .81

Pretest 69 1.36 .178
retes Control Group 35 3.01 37
Experimental Group 36 2.93 .76

Posttest 69 .828 411
osttes Control Group 35 3.06 47

As seen in Table 6, according to the pretest results, no significant difference was found between the mean MAS scores of the
experimental and control groups at a significance level of .05 (p=.178). This finding indicates that there was no difference between
the groups by attitude before the procedure.

No significant difference was observed between the achievement posttest scores of the eight-graders by the groups
[t(69)=.828, p>.05]. It is seen in Table 6 that the experimental group’s mean score of the achievement posttest was X =2.93 while

the control group’s mean score was X =3.06.
Findings concerning the Third Sub-problem of the Research

In this section, findings on the teacher and student views are provided respectively. Semi-structured interview and WVFs were
used to support the findings obtained from the quantitative data with qualitative data. First, the teacher was asked for his view
on the applications with Web 2.0 tools in mathematics teaching. When teacher opinions were examined, it was determined that
the teacher mostly emphasized the advantages and disadvantages of applications performed with Web 2.0 tools. Themes
concluded from the analysis on the advantages of applications using Web 2.0 tools as reported by teacher and the relevant codes
are shown in Table 7.

Table 7. Themes and codes regarding the advantages of applications implemented with Web 2.0 tools

Themes Codes

Opportunity to receive instant feedback
Effective instruction thanks to participation to the process

In terms of educator Increased course efficiency

Diversified purpose of usage (homework, course document, announcement, discussion, survey, evaluating
questions, etc.)

Opportunity to see deficiencies and mistakes
Making the course fun
In terms of learner Supporting the learning

Making the course liked

Increased motivation and interest

Opportunity to perform off-course activities
Low cost
Being very practical to use and easy to apply
In terms of the software  Saving time on reviewing exam papers in crowded classes
Allowing parent-student-teacher communication

Property to archive questions and results

As can be seen in Table 7, three themes (in terms of educator, in terms of learner and in terms of software) emerged regarding
the advantages of applications realized with Web 2.0 tools. Teacher’s views on the advantages of the process and software were
as follows:

“It is very nice that feedback is instant and collective in Plickers; it also ensures the right use of time. It is a positive software also
for the ability to be applied to all students at the same time, motivation, learning, and energy. [...] Kahoot was quite positive for
supporting the questions with visuals or videos. They are easy to use; their archiving features are nice. [...] Edmodo is a useful tool
that can be used for every stage of the course since we can send students individual messages, open up discussions on the classroom
panel, send course documents, and it gives the chance to do homework and activities. [...] It makes mathematics instruction easier
both inside and outside the classroom with features such as following up student’s progress, saving on time, being intriguing with
ability to ask questions that encourage to research, ensuring a constant student-teacher communication, keeping courses from
monotony and making them fun, and offering attention-grabbing environments.”
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According to the teacher views, he notably stated that he could use Web 2.0 tools at every stage of mathematics course. The
teacher also mentioned about the adversities and limitations they experienced in the process. Views of teacher on disadvantages
of software and procedure are provided below.

“At the beginning, the greatest problem with Plickers was that kids focused on the paper (QR code), software and how their names
appeared on the program, and they were curious about its operation. Therefore, they had problem with focusing on the questions.
Achievement of the goal was delayed. But it contributes greatly to motivation and learning when they get accustomed over time.
[...] The greatest problem with using Kahoot is that a tablet or phone is required for each student, and Internet for software. When
you do not pay attention in group activities, some of the students in the group may remain in the background, or the competitive
environment may offend students and lead to lack of confidence. [...]”

The teacher was asked whether he considered himself competent at using Web 2.0 tools and the planned to continue these
applications in his future courses. The teacher stated that he would utilize the software when required since he used them for a
long time during the procedure and they were not complex to use, and the students liked them, and the software supported their
learning. He provided his view as follows: “Of course | will apply them. Kids like them. [...] | will use such software actively and when
necessary for supporting and assessing the subjects and gains, not instead of assessments performed to grade students, that is,
the actual exams.”

The secondary school students were asked about their views on the applications using Web 2.0 tools. When the responses of
the students were examined, it was determined that they focused on the advantages and disadvantages of the application process
in parallel with the opinions of their teacher. Themes and codes achieved from the analysis of students’ views on the procedure
and software are given in the table below.

Table 8. Themes and codes achieved from students’ views on the advantages of Web 2.0 tools and procedure

Theme Codes 5 8 Total
f f f
Assisting the learning 19 12 31
Receiving instant feedback 2 9 11
Novel (different) applications 2 7 9
Enabling the learning in cooperation with peers 7 - 7
Advantages about Assisting the reinforcement of the learning 3 3 6
learning Increased participation in the course - 5 5
Increased retention 1 3 4
Increased achievement 2 1 3
Rapid and flexible learning 2 1 3
Reducing the noise during course - 1 1
Ensuring learning by fun 28 28 56
Being attention-grabbing 22 23 45
Advantages about Ensuring the liking of mathematics 9 - 9
affective properties Adding excitement to the course 5 -
Reducing the test stress 1 1 2
Increasing the desire to learn - 1 1
Effective and nice 13 10 23
Being necessary - 5 5
Easy and applicable 2 - 2
Advantages about the
software Embellishing teacher’s instruction 1 - 1
Being practical - 1 1
Opportunity to rehearse and reinforce the past subjects 1 - 1

According to Table 8, three themes were derived from the student views. In the theme advantages about learning, the most
emphasized codes were found to be “assisting the learning” and “receiving instant feedback”. Relevant student views are given
below.

“It contributes to our learning. Because we find out about what we do right or wrong immediately.” (Fifth-grade S4)

“I...] I wish all courses were like that. We would understand better, then. For example, | understood mathematics more in Plickers
and Edmodo applications.” (Fifth-grade S29)

Under the theme advantages about affective properties, the most stated codes were “ensuring learning by fun”, and “being
attention-grabbing”. Students provided the following statements:
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“I think the software are very nice. They were fun and different. That is why they intrigued me. [...] It contributed to the course
instruction. Because | used to get so bored in mathematics courses, and | had so much fun with them.” (Fifth-grade S15)

“It made me learn more easily. [...] | liked the course. Now I love it.” (Fifth-grade S23)

“I would like very much if the mathematics courses were to continue like that. Because a boring and unenjoyable course like
mathematics became fun. It was very good.” (Eighth-grade S17)

Frequently repeated codes under the theme advantages about the software was “effective and nice”, and “being necessary”.

According to the student views on adversities and limitations of mathematics courses performed with Web 2.0 tools, in line
with teacher views, they emphasized that these software required technical infrastructure and Internet. 8 students stated that
lack of Internet quota was among general problems. Students who did not have a computer/tablet but a smartphone stated that
small screen size was an obstacle (f=5) and that storage capacity of their mobile devices was not sufficient when downloading the
learning materials (f=2). In addition, 3 students from fifth-grade and 5 students from eighth-grade reported that they did not like
Kahoot and Edmodo, respectively, and 5 eighth-grade students found Plickers boring.

When asked about whether they would like Web 2.0 tools to be used in future mathematics courses, majority of the students
stated that they would whereas some of the students added that it would be effective to use them in other courses, too. Relevant
student views are given below:

“I would like the courses to continue like that. Because some of us used to find mathematics course boring. But our teachers can
continue these applications to make the course nice. All courses would be more enjoyable and fun like so.” (Fifth-grade S5)

“I think courses should continue like that. Because both mathematics being fun and technology are my interest. [...]” (Fifth-grade
$17)

“[...] Because it is more fun. It should be applied not only in mathematics, but also in other courses. [...] And according to a research
| have read, kids comprehend things better when having fun. | want such activities to continue so we can understand better.”
(Eighth-grade S1)

“Yes, because technology should be everywhere now. These software attract our attention. These applications are so much fun.”
(Eigth-grade S27)

According to the students’ views, some students did not want the courses to continue using Web 2.0 tools. While 18 eighth-
grade students stated that they did not want the courses to continue using Web 2.0 tools because they considered them a waste
of time as they were preparing for the High School Entrance Exam (HSEE), generally they notably emphasized that the applications
were fun and enhanced the learning. In parallel with this view, one student stated that the mathematics courses should be
performed with papers and pencils, and therefore, such usage of technology was not suitable for mathematics courses as they
would take the HSEE in years to come.

CONCLUSION, DISCUSSION AND RECOMMENDATIONS

Technology is one of the most important factors affecting human life since the early ages and it has changed our methods and
habits in meeting our needs and solving our problems in all areas of our lives. Along with the developing technology, Web
applications have also developed and Web 2.0 tools that can be used in many stages of education have become an element of
educational technology. In this study Plickers, Kahoot and Edmodo were used, and effects of using these software on secondary
school students’ academic achievement in mathematics, attitudes towards mathematics and relevant teacher and students views
were examined.

In the study using the mixed-method research design, as for the academic achievement, experimental and control group’s
mean pretest and posttest scores of MCAT were compared, and while a significant difference was observed between the fifth-
grade groups, no significant difference was observed between the eighth-grade groups; however, experimental group students
were found to have higher mean scores than control group students. It is thought that the increase in the posttest achievement
scores of the experimental groups resulted from the applications performed using Web 2.0 tools. This finding also indicates that
Web 2.0 tools are effective in supporting the learning and increasing the achievement. There are studies in the literature that
coincide (Deniz, 2019; Girleroglu, 2019; Glizeller & Akin, 2012; Maguire et al., 2010; Tuncer & Simsek, 2019; Wuttiprom et al.,
2017) and do not coincide (Bennett et al., 2008; Korkmaz et al., 2019; Layden, 2018) with these results of the study. Giirleroglu
(2019) concluded that science instruction using the Web 2.0 tools had a positive impact on students’ academic achievement. A
similar result was achieved by Tuncer and Simsek (2019). The study conducted by these researchers with fifth-grade students
found Plickers to have affected the achievement in mathematics course. Like the study results regarding the eight-grade students,
the study performed by Batibay (2019) with seventh-grade students to examine the effect of Kahoot as a Web 2.0 tool on
achievement in the Turkish course could not observe any significant relationship between the pretest and posttest achievement
scores. Among the reasons why there was no significant difference in the achievements of eighth-grade students in this study, the
following points which are also mentioned in the literature may be effective: Students are more focused on technology than the
content of the subject, and some of the applications are carried out as group work (Kantar, 2022; Ozyalcin, 2020), or they
encounter problems caused by software (Kantar, 2022; Oner, 2009). As a matter of fact, the teacher also stated that the students'
focus on software affects the application.
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Compared to the MAS mean pretest and posttest scores of the fifth- and eighth-grade experimental and control groups, a
significant difference was found between the fifth-grade groups while no significant difference was observed between the eighth-
grade groups. This result may be due to the fact that eighth-grade students are preparing for the HSEE and some students see
the applications as a waste of time. There are studies which concluded important effect of technology-assisted instruction on
student attitudes in the literature (Deniz, 2019; Giizeller & Akin, 2012; Hangiil & Uzel, 2010; Pilli & Aksu, 2013; Wuttiprom et al.,
2017).

Several research studies have concluded attitude towards mathematics to be an important factor in explaining students’
mathematics achievements (Eyyam & Yaratan, 2014; Ma, 1997; Reyes, 1984). Similarly, a statistically significant increase was
observed in both achievements and mathematical attitudes of the fifth-grade experimental group students, and an increase was
found in both achievements and mathematical attitudes of the eighth-grade experimental group students, albeit statistically non-
significant. This relationship found in the study has some similarities with other study results in the literature (Barkatsas, Kasimatis
& Gialamas, 2009; Eyyam & Yaratan, 2014; Fabian, Topping & Barron, 2016). Negative prejudice among students in mathematics
instruction should be eliminated, and individuals who have developed a positive attitude towards mathematics should be raised
(Hangiil &Uzel, 2010). To this end, student-centered learning such as Web 2.0 tools that make courses fun should be preferred.
Hence, features of these software such as making learner responsible for their learning, supporting the retentive learning,
ensuring active participating, and assisting the peer teaching should be utilized at maximum to satisfy such expectations of
learners.

Considering the usage of Web 2.0 tools in mathematics courses and the views on these software, it was observed that both
teacher and students had positive views on the application and the software. There are studies in the literature that coincide with
this result of the study (Al-Said, 2015; Cankaya, Durak & Yiinkil, 2013; Demirkan, Gilirisik & Akin, 2017; Elmahdi, Al-Hattami &
Fawzi, 2018; Enriquez, 2014; Gurisik, 2018; Girleroglu, 2019; Ningsih & Mulyano, 2019; Wood, Brown & Grayson, 2017; Zengin,
Bars & Simsek, 2017). The teacher made evaluations in terms of educator, learner, and software in consideration of the advantages
and disadvantages. The points emphasized in regard to the advantages coincide with the evaluations made by teacher on
applications which he performed in different levels and various courses with Web 2.0 tools. Both in this study and in the literature,
the teacher emphasized that software have the ability to provide instant feedback, give the chance to see and correct mistakes
thanks to individual feedbacks, and support the learning (Demirkan, Giirisik & Akin, 2017; Elmahdi, Al-Hattami & Fawzi, 2018;
Freeman & Tashner, 2015; Giirisik, 2018; Zengin, Bars & Simsek, 2017), have the ability to archive questions and results (ElImahdi,
Al-Hattami & Fawzi, 2018; Giirisik, 2018; Ozpinar, 2020), make the courses fun (Ozpinar, 2020; Zengin, Bars & Simsek, 2017), and
effective instruction (Demirkan, Girisik & Akin, 2017; Elmahdi, Al-Hattami & Fawzi, 2018; Girisik, 2018; McCabe, 2006;
VandeWalle, 2016).

Another point emphasized by the teacher was about the disadvantages of Web 2.0 tools used in the procedure. The limitation
stated by the teacher was requirement of technical infrastructure and Internet. Other emphasized limitations included problem
with class management in crowded classrooms and student focus on software. This result is in parallel with the results of other
studies in the literature (Cankaya, Durak & Yinkil, 2013; Demirkan, Glirisik & Akin, 2017; Ekici, 2017; Giirisik, 2018; Girleroglu,
2019; Kantar, 2022; Ningsih & Mulyano, 2019; Ozpinar, 2020; Saleem, 2011).

Teacher added what purposes he would use the Web 2.0 tools for and stated that it would be more appropriate to use these
software for assisting the learning rather than for judging the students and for exams conducted to grade students. Indeed,
Bloom (1969, p. 48) states that formative assessment should be discriminated from grading as judging and classifying functions
and should mainly assist the teaching so that it can be more efficient. In addition, in parallel with the finding of the present study,
participants in the studies performed by Cankaya, Durak and Yinkil (2013), and Ekici (2017) also stated that they would use
Web 2.0 tools in their future instructions.

Regarding the student views, the most emphasized points were that courses performed with Web 2.0 tools helped them learn,
ensured that they learned by fun and were attention-grabbing. Similar findings are observed in the literature (Borst, 2017; Gurisik,
2018; Giirleroglu, 2019; VandeWalle, 2016). Other advantages of the mathematics courses performed with the Web 2.0 tools and
the relevant software, which are ‘being easy to apply and increased achievement’ (Al-Said, 2015; Borst, 2017; Giirisik, 2018),
‘opportunity to receive instant feedback’ (Al-Said, 2015; ElImahdi, Al-Hattami & Fawzi, 2018; Gurisik, 2018; Enriquez, 2014),
‘ensuring the liking of mathematics and affecting the attitude positively, increased retention, and opportunity to rehearse and
reinforce the past subjects’ (Giirleroglu, 2019; Wuttiprom et al., 2017), and ‘being nice learning software’ (Enriquez, 2014; Glrigik,
2018) show parallelism with the studies conducted with students in the literature.

As indicated by the students, the adversities and limitations of the mathematics courses performed with the Web 2.0 tools
included requirement of technical infrastructure and Internet, small screen size for students who did not have a computer/tablet
but a smartphone, and low storage capacity for the applications. This result coincides with the results achieved by Gilirisik (2018)
and the result ‘technical challenges of mobile learning’ as achieved by Saleem (2011).

Students’ achievement in mathematics is influenced by several factors. It is necessary in education to focus not only on what
is learned and how it is learned, but also on the feedbacks to enhance mathematics achievement of students (Kégce & Baki, 2014).
In this study, fifth- and eighth-grade students of the experimental groups were found to have higher increases in their achievement
in mathematics course than the control group. It was also notably observed that both teacher and students stressed out the
feedback, contribution to learning and students stressed achievement aspects of the Web 2.0 tools. The teacher addressed the

| Kastamonu Education Journal, 2023, Vol. 31, No. 4|



648
contribution of Web 2.0 tools to achievement through instant feedback, and students having the opportunity to see and overcome
their deficiencies. The students emphasized the contribution of these software as assisting the learning, ability to receive instant
feedback, and increased achievement. Based on these findings, one can argue that feedbacks provided in every stage of the
mathematics instruction using the Web 2.0 tools were effective.

When asked about whether they would like Web 2.0 tools to be used in future mathematics courses, majority of the students
stated that they would whereas some of them would like them to be used in other courses, too. These results are in parallel with
the results of the applications performed by Wuttiprom et al. (2017) using Plickers with undergraduates. Similarly, Wood, Brown
and Grayson (2017) concluded that the participants recommended that courses should continue with Plickers applications and
these applications should be utilized in other courses. On the other hand, Glirisik (2018) achieved a different result. At the end of
the three courses instructed with Plickers applications in the relevant study, the secondary school students stated that these
applications could be utilized in courses other than mathematics and science courses. They justified this suggestion by stating that
science courses require paper-pencil. In parallel with this result of the study carried out by Girisik (2018), some of the eighth-
grade students reported that they would not want the courses to continue using Web 2.0 technologies; however, they emphasized
that these applications were fun and enhanced the learning. This might have been due to the anxiety caused by HSEE which
secondary school students would take at the end of the eighth grade. Indeed, a student argued that mathematics course should
be only taken with paper-pencil as they would take the HSEE. Similarly, Wood Brown and Grayson (2017) observed that 9% of the
students would rather paper-pencil or other electronic exams than Plickers applications.

Consequently, while mathematics courses using Web 2.0 tools were found to have an effect on fifth-grade students’
relevant achievements and attitudes, eighth-grade students’ achievements and attitudes did not differ. Moreover, the teacher
and students were observed to have positive views on the process in general. This study addressed the variables of academic
achievement and attitude within the context of mathematics course. Future studies can investigate the effectiveness of Web 2.0
tools in other courses in the long run. In addition, different variables such as attitude towards technology and digital literacy can
be investigated. Web 2.0 tools can be introduced to teachers, and preservice teachers as the future teachers, and training can
be provided to them in aplication and effective usage of software.
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Abstract

Purpose: This study was carried out to examine and compare the visual representations used in the biology units in 7th and
8th-grade middle school science textbooks with various criteria.

Design/Methodology/Approach: A document review model from qualitative data analysis was used for this research. The
content and descriptive analysis techniques were used in the analysis of the textbooks. The code list used in this study
consisted of five main categories, which were type of visual representation, surface feature of visual representations,
captions of visual representation, the relation of visual representation with text, and function of visual representation.

Findings: As a result, visuals were used in different varieties and proportions according to the examined categories in both
textbooks. The most common type of use was picture, followed by diagram. The examined rates of other subcategories of
the categories were displayed in separate tables, as they showed differences at each grade level of the biology units.
Highlights: When the findings were examined, it was found that the designs of the visuals in both textbooks and their
relationships with the text were not sufficient to comprehend the biology subjects. For this reason, the biology content in
these textbooks should be designed by taking into account the students' cognitive learning system, readability, and
meaningful learning.

6z
Calismanin amaci: Bu g¢alisma ortaokul 7. ve 8. sinif fen bilimleri ders kitaplarindaki biyoloji tinitelerinde kullanilan goérsel
sunumlari gesitli kriterler diizeyinde incelemek ve karsilagtirmak amaciyla yapilmistir.

Materyal ve Yéntemi: Arastirma igin nitel veri analizlerinden dokiman inceleme modeli kullaniimistir. Ders kitaplarinin
¢oziimlenmesinde icerik ve betimsel analiz teknikleri kullanilmigtir. Bu ¢alismada kullanilan kod listesi gorsel sunum cesidi,
gorsel sunum yuzey 6zelligi, gorsel sunum altyazisi, gorsel sunumun metin ile olan iliskisi ve gorsel sunumun fonksiyonu
olarak bes ana kategoriden olugmustur.

Bulgular: Sonug olarak gorseller her iki ders kitabinda da incelenen kategorilere gére farkl gesitlilikte ve oranlarda
kullanilmigtir. En ¢ok kullanim tiiri resim olmustur ve bunu diyagram izlemistir. incelenen kategorilerin diger alt kategorileri
nin oranlari ise biyoloji Unitelerinin her sinif diizeyinde farklliklar gosterdigiigin tablolarda ayri ayri gosterilmistir.

Onemli Vurgular: Bulgulara bakildiginda her iki ders kitabinda da yer alan gérsellerin dizaynlarinin ve metin ile iliskilerinin
biyoloji konularini kavramada yeterli olmadigi bulunmustur. Bu nedenle bu ders kitaplarindaki biyoloji iceriginin 6grencilerin
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INTRODUCTION

Textbooks are the primary education material that students and teachers use the most in educational settings since they
reflect the curriculum and are easily accessible (Kesidou & Roseman, 2002; Unsal & Gunes, 2002; Yucel & Karamustafaoglu,
2020). For this reason, their design features of the content are a significant factor for learning. One of these design features of
textbooks is the use of visual representations because many researchers has been agreed upon that using visual representations
in the textbooks contribute to students' conceptual understanding and learning. Visual representations in textbooks mostly
consist of many types including pictures, graphs, diagrams, tables, and equations and are useful in promoting scientific discourse
especially in biology. As visual representations are the parts of science language discourse in biology, their appropriate usages
have been a concern for the researchers (Akgay et al., 2020; Carney & Levin, 2002; Kozma & Russel, 1997; McTigue, 2009; Pekel,
2019; Wernecke et al., 2018). However, visual representions have not been used consistently in the same form of design in
biology textbooks. For this reason, many studies have been done to reveal the rates of usage different types of visual
representations and the differences of their design features in each biology units, all which point to lack of standardization in
their designs of visual representations with different rates of types usages, including missinformation and lack of labels and
captions (Buckley, 2000; Pozzer Roth, 2003; Yilmaz et al., 2017; 2021). As the visuals representations, which are used in biology
subjects, support learning and a standardized design feature has not been found in a biology unit of a textbook, this study was
conducted to examine and compare the visual representations that were used in the biology units of the 7th and the 8th grade
middle school science textbooks with various criteria.

As stated above, visual representations (in short: visuals) in biology are used in various forms and purposes in textbooks.
Particularly, the use of visuals allows the concretization of abstract concepts and theories in biology, by illustrating elements
from daily life, and showing images of biological structures (Buckley, 2000; Larkin & Simon, 1995). There are many more
examples of usage of visuals in biology, such as creating theories, taxonomies, specifying and marking parts of anatomical
structures, and showing connections between concepts (Ryoo & Linn, 2012). For instance; subjects such as genetics, ecology,
and blood structure contain abstract concepts. Visuals have an important place in learning to make easier such difficult subjects
by establishing visual connections with various shapes, formulas, and pictorial representations between the key concepts of
such subjects (Wood, 1999). Thus, with variety of visuals shapes, students can see the entities of these subjects, make
connections between these subjects, and learn more easily. Without visuals, students may have difficulties on their own to make
sense of such abstract concepts (Yilmaz et al., 2017; Wernecke et al., 2018).

In order for students to learn the subjects meaningfully, the designs of the visuals in the textbooks should be designed
according to the students' grade levels because the abstract concepts in the content are higher in upper grades (Pinto, 2002). It
is not always easy for students to understand the visuals and they are not able to make comments and connections with the
content (Kozma & Russel, 1997). Textbooks should clearly provide information about visuals in order to reduce the cognitive
load that might occur while students are learning the visuals. The purpose of the visuals in the textbooks and their connections
with the content should also be arranged in accordance with the principles of cognitive learning (Smith et al., 2021). For these
reasons, this study was prepared based on learning with visual representations and the cognitive load theory.

Learning with Visual Representations

Visual representations (briefly visuals) play an important role in supporting learning (Bernard, 1990; Kozma & Russell, 1997;
Cook, 2006; McTigue, 2009; Ryoo & Linn; 2012). For this reason, many studies have been carried out on visuals in science
teaching and learning, especially in science textbooks (Buckley, 2000; Vojif & Rusek, 2019).

Visuals in science, at all grade levels including higher education, are also used for many different purposes such as creating
theories, solving problems, and transferring to other contexts. Understanding the sciences requires both understanding the text
and comprehending the visual content. For example, radiologists, who need to be experts on biological structures, must be able
to understand and interpret the image contained in the X-ray. For this reason, they are called visual experts (Wood, 1999). Ryoo
and Linn (2012) stated that in biology textbooks, visuals of content in photosynthesis, matter cycles and ecological energy flows,
are often are often emphasized using formulas and arrows. The abstractness of these subjects is often reduced through the use
of diagrams, schematic and realistic drawings, or photographs. In a related study, middles school students' understanding of
energy transformation in photosynthesis with dynamic and static descriptive visuals. Due to these functions of visuals in science,
visuals are also included in many textbooks in many ways such as graphics, pictures, drawings, tables and concept maps (Kozma
& Russell, 1997).

Important factors to help students understand visuals include the teaching technique with appropriate learning theories
and the design of textbook content (Cook, 2006; Yilmaz, et al., 2017). The visuals in the textbooks should also be arranged by
showing what they mean in a clear way for students to connect the meaning in the textual content with the meaning on the
visual content (Pozzer & Roth, 2003). Some of the methods used to make these connections are captions and labels (Gkitzia,
etal., 2011). Bernard (1990) stated that long captions have some facilitating effects on comprehension and learning of complex
visuals such as graphics. Additionally, McTigue's (2009) study with middle school students showed that the middle school
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students had difficulty in learning the structures that make up the diagrams. Those middle school students understood the
diagrams better when there were features that clarified its components of structures such as labels and captions. In another
study, by labeling the elements in the diagrams, the students understood their functions better (Mayer & Gallini, 1990). It
should be noted that visuals alone do not have sufficient effect on students' understandings but should be used in connections
within the content as necessary through labels and appropriate captions (Peeck, 1993). In this way, students are able to
understand what the visuals mean more easily instead of trying to understand by looking at the surface of the visuals alone
(Bernard, 1990).

Another type of design technique is the use of indexing in the text such as using an expression like "Examine Picture 1”. This
technique can help students establish a connection between the text and the visual. These expressions, which direct the reader
from the text to the visuals, help the integration of the text and the visual (Pozzer & Roth, 2003). Similarly, indexes such as
“Picture 1” should be included in the visuals’ captions in order to fully establish the connection between the text and the visuals.
Studies on visuals indicate that presenting pictures and without any linkage to the texts can cause students' attention to be
divided (Mayer & Moreno, 1998). Linking the visual to the text with some textual explanations with indexes can reduce or
eliminate this distraction. Students become distracted by looking at the text and the image over and over when they do not
make an immediate connection between them This is also called the split attention effect and one of the cognitive load types
(Mayer & Moreno, 2003; Sweller, et al., 2019). The cognitive load theory is explained later in the next section.

Moreover, Pozzer and Roth (2003) stated that the purpose for using visuals in the text, namely its function of the visuals
contributes to sense making. Their study revealed that the visuals were used in biology subjects for four different purposes:
decorative, illustrative, explanatory and complementary. These four functions were used as the last category in the analysis in
this study to reveal the functions of the visuals in the Turkish textbooks.

Cognitive Load Theory and Instructional Materials

The cognitive load theory explains the method of storing and learning information. In particular, the way, which learning
materials are presented, has some effects on learning. For this reason, many studies on cognitive load theory have been
conducted to show the effects of instructional materials (Mayer & Moreno, 2003). Among these studies, the cognitive load
theory and visuals were examined according to the method of the connections of visuals to text their effects on learning (Vojif &
Rusek, 2019).

John Sweller explains in his study that the durations and limits of storing information of long term memory and working
memory in the cognitive structure of learners’ memories are different from each other (Sweller, 1988). Working memory has a
limited memory and processes all conscious activities in a limited capacity; however, long-term memory is unlimited and uses
changing schemas to automatically store schemas effectively. During cognitive functioning, schemas, which can be numerous
and complex, need to be configured. Schemas are formed by bringing together relevant parts of multiple pieces of information
and removing irrelevant parts. When students try to learn more than one piece of information at the same time, they can create
cognitive load because the capacity of the working memory is limited. Removing irrelevant information is called the "consistency
effect." By removing the irrelevant parts, empty places in the working memory are created; which would otherwise be due to its
limited capacity (Sweller, et al., 1998; 2016; 2019).

Sweller further recommends designing educational materials’ textual and representational content in relations to each
other. Materials with related content play a role in reducing the cognitive load and improve learning (Sweller, 2016). For this
reason, the design of the visuals is important because they have an effect on students’ cognitive load depending on the way they
are presented, their nature, and how they are designed (Mayer & Moreno, 2003; Cook 2006,). While students learn with visuals,
the content should be designed in such ways that provide some links between the textual content and the visuals. Otherwise,
the visuals, unrelated to the texts, can overwhelm the capacity of working memory as unrelated information, which are able to
cause extra information in the working memory. Therefore, the cognitive load theory suggests instructional materials and
related student activities that help process information to optimize cognitive capacity and process (Sweller et al., 1998; 2019).

It is stated that students come across three different cognitive loads while learning with instructional materials (Sweller,
1988; Sweller et al., 1998; Cook, 2006). These are intrinsic cognitive load, extraneous cognitive load, and germane cognitive load.
The sum of these three types of load constitutes the total cognitive load, and their sum should remain within the capacity of the
working memory.

Intrinsic cognitive load is related to the nature of the subject to be learned. For example: if the subject is difficult and visual
representations and textual connections require interaction with another discourse, the internal load increases and it has
potential to exceed the capacity of working memory. In this case, learners experience difficulty in learning (Sweller, 1988; Cook,
2006).

Germane cognitive load occurs in the processes of creating and editing schemas. The capacity of the internal load does not
change, and unlike the internal load, the germane cognitive load includes the external load which affects the quality of the
instructional design. For this reason, instructional designers' controls of external load can optimize learning (Sweller, 2016).
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Extraneous cognitive load is related to the way of information that is presented to students, and the quality design feature
of the teaching material. Since the capacity of working memory is limited and the internal load is in a determined capacity and
its capacity does not change in the working memory; in order to increase the working memory capacity, the teaching materials
should be designed in a way that does not force the cognitive load capacity by especially considering extraneous cognitive load.
For example, images should be in connection with the text in one piece of information other than separately as two pieces
(Sweller et al., 1998; Sweller; 2016).

Importance of the Study

Textbooks are fundamental teaching materials, that students can access information from which are primarily used in
lessons throughout their education life (Chambliss & Calfee, 1998). They are especially important in countries such as Turkey
which has a central education system and where the most of students go to public schools (Kahveci, 2010). The contents of the
textbooks should be arranged in a way that enables students to learn meaningfully with combination of visual representation
with the text (Pekel, 2019; Pozzer & Roth, 2003). For this reason, the design of the visuals in the textbooks is important.

Due to the importance of textbooks in teaching and their possible shortcomings, many studies have been carried out to
examine the qualities of textbooks. The most common types of research on science textbooks include revealing the distributions
of visual representations based on their types (pictures, diagrams, etc.), counting and showing different types of representations
in a specific topic (Slough et al., 2010; Ge et al., 2018; Parthasarathy & Premalatha, 2022). In addition, as previously discussed,
functions of visuals have been studied in biology textbooks (Pozzer & Roth, 2003; Utami & Subiantoro, 2021).

The studies specific to Turkey include the examination of chemistry images in the high school textbooks using various
criteria (Kapici & Acikalin, 2015). In biology, the method of inclusion of visuals in the nature of science in textbooks was also
examined (lrez, 2009). Further, the misconceptions in the visuals of the certain biology units in Turkey have been determined
(Yilmaz et al., 2017; Pekel, 2019). Another study has looked at visuals in the middle school science textbooks to find out the
proportions of the categories such as the gender of the scientists and the captions of visuals (Kahveci, 2010; Karacam, et al.,
2012). However, a study has not been conducted to determine and compare the design of visuals on the biology subjects in the
middle school textbooks in the 7th and 8th grade textbooks in Turkey. This type of study is necessary because the inappropriate
use of visuals has been concerns of research in Turkey and many inappropriate usages have been found in certain topics with
particularly a limited visual design category in the middle school science textbooks (Akgay et al., 2020; Pekel, 2019; Yilmaz et al.,
2017; 2021). Consequently, it is essential to examine the visuals’ design features of biology topics in science textbooks with
various categories to show how their designs were and how inadequate designs might affect learning with visuals. The biology
units in the 7th and the 8th grade science textbooks are cognitively connected together (Sternberg, 2003). Therefore, this study
is important to show the qualities of design features and effects and restrictions on learning of visual representations of biology
units at these grade levels textbooks. The following research question was used in this study:

What are the differences between the designs of the visual representations used in the biology units in the 7th and the 8th
grade science textbooks?

METHOD

In this study, the qualitative design research method is used following the document review model. This method reveals
descriptive and in-depth information of the content that allows documents to be examined with themes and codes (Yildirnm &
Simsek, 2003). In this study, this method was preferred because it was suitable for the aim of the study to examine the visuals
with appropriate codes under the certain categories.

Textbook Selection

The purpose of this study was to examine the visuals in the biology units of the 7th and 8th grade science textbooks used in
Turkey. The main data collection sources in the study were selected by the purposeful sampling.

The middle school science textbooks taught in the 2020-2021 academic year were selected and the visuals in the units
belonging to the biology subjects were analyzed.These books were designed to use for some following academic years for the
whole country. Since the connections of the visuals with the text would also be examined, all the visuals used in the content of
the subject were selected in the process of determining the visuals. As the usage of visuals by the same publishers were similar,
different publishers were selected to show how visuals were designed at both of grade levels. Thus, more examples of design
features of representations revealed in different textbooks. The visuals in the questions at the beginning of the unit, at the end
of the chapters and at the end of the units were excluded from the analysis becuase they did not match in terms of content. For
these reasons, only the visuals in the textual content were examined. The units used in the analysis in the 7th and the 8th grade
textbooks are given in Table 1 below.
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Table 1. The information of Units and Publishers

Grade Level Unite Name Pages Publisher
Unit 2: Cell and Divisions 44-73 MEB

7
Unit 6: Reproduction, Growth and Development in Living Things 184-202
Unit 2: DNA and the Genetic Code 37-73

8 SDR Dikey
Unit 6: Energy Conversions and Environmental Science 185-223

Data Analysis

Descriptive and content analysis techniques were used to examine the textbooks. The content analysis is an analysis
technique that allows determination of codes and their categories in the documents by calculating their percentages and
frequencies of the codes (Silverman, 2001). Descriptive analysis also allows reusing the codes in the literature (Yildirim & Simsek,
2003). In this study, the visuals in the biology units of both textbooks were coded with the categories, and their percentages and
frequencies were calculated. Some of the codes, which were previously used in similar textbook analysis, adapted to analyze of
visuals for this study.

The coding list was created as a result of various methods. The first category, "type of visual representation”, was created
with the content analysis of the visuals in the textbooks by comparing the visuals’ types’ differences and similarities in each
textbooks. Three other categories were adapted from Gkitzia et al. (2011). These are surface features of the visuals, the
captions, and the relatedness to the text. The other two categories from Gkitzia’s (2011) study, "connection between multiple
representations" and "multi-representation types", were omitted because they were specific for images on chemistry subjects
and did not match the visuals used in the biology subjects of the selected textbooks. The category named “the function of the
visual” used by Pozzer and Roth (2003) in the analysis of the visuals in the biology textbooks was adapted to analyze the visuals’
functional properties.

The reliability and the validity of the codes were determined by face validity through taking opinions from two other
researchers in the relevant field (Yildirrm & Simsek, 2003). The previous use of four of the categories added provided content
validity to the study. In their study, Gkitia et al (2003) determined the appropriateness of these codes was determined and a
refined using the result of the pilot analysis. For coding reliability, the author coded the images twice with a one-month break.
Two different researchers also coded 20% of the images. Reliability was approximately 89% (Miles & Huberman, 1994). The
discrepancies were coded again by discussion until consensus was reached. The coding was was compiled in an excel
spreadsheet and the percentage and frequency values calculated. Further analysis was carried out using the SPSS 21 program.

Coding List

The coding list includes five main categories which consist of types, surface features, captions, relatedness and functions of
visual representations. The first category is the type of visual representation created after analyzing the types of representations
found in the two textbooks. This category includes five subcategories: pictures, diagrams, tables, graphs, and equations. It is
important to note that the pictures subcategory included photos, regular pictures, and drawings because their function is
similar in general.

The second category is the surface feature of visual representation i.e clarity and meaning of surface features are presented
on a representation. This category includes three subcategories: (1) ambiguous, (2) implicit, and (3) explicit. The ambiguous
feature means that the surface of the representation is not clear, does not adequately represent the explanations in the text,
and does not include labels and captions. Implicit means visuals that are clear but lack sufficient labels and captions. Visuals
without labels and captions were also coded as implicit because the shapes and images on them were basic and at times
unconnected to the content. The explicit feature means that learners can understand the meaning of the visual through labels
and captions and the visual and the concept are well represented. To adapt the visuals to the analyzed textbooks for this study,
some of the visuals withouht labels and captions were also coded as implicit because the visuals had some basic images and
drawings on them which showed some relation to the textual content.

The third category is the caption of the visuals. This category was evaluated with three sub-categories: (1) not available, (2)
short/problematic captions, and (3) appropriate captions. Pilot analysis showed that some visuals did not have captions. In
addition, some of them were used like labels to express only the name of the visuals. The indexing was also problematic. Indexes
were also absent in many of the long captions. However, the captions, those with some long descriptions and explanations,
were coded as appropriate to adapt the codes for this study in order to provide a degree in between codes of the design of the
visuals. Therefore, the coding was adapted in this way for this study.

The fourth category is the relatedness to the text. This category had five subcategories including (1) not related partially,
(2)related and unlinked, (3) partially related and linked, (4)completely related and unlinked, and (5) completely related and
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linked. The degree of connection of the visuals was determined by the presences of expressions in the text such as “in the
picture below” and indexes (in Table 1, as shown in Picture 1).

The fifth category is the function of the visual representation. This category had four subcategories: (1) decorative, (2)
illustrative, (3) explanatory, and (4) complementary. First, “decorative visuals” means that the visual does not have captions and
indexes in the text, and its direct description is not included in the text. The second subcategory, illustrative, are the visuals with
short captions. In the absence of captions, such visuals were coded as illustrative by looking at the expressions in the textual
content such as “as shown in the picture” or there needs to be matching the description with the visual in the text . This was also
for the adaption the codes to this study. The third subcategory, explanatory, means that visuals have long captions that provide
descriptions or explanations. The fourth subcategory, complementary, means that visuals have more detailed descriptions and
labeling that provide more information to the text.

FINDINGS

According to the results of the analysis, different values were found in the 7th and 8th grade biology units for each category.
The frequencies and percentages of the number of types of 7th and 8th grade visuals obtained as a result of coding each
category of biology units are presented in Table 2 below.

Table 2. Frequency and Percentage Values of Types of Visual Representation

7th Grade Textbook 8th Grade Textbook
Types of Visual Representation
f % f %
Picture 46 63.9 85 70.2
Diagram 25 34.7 26 215
Table 1 1.4 6 5.0
Graphic - - 1 .8
Formula - - 3 25
Total 72 100 121 100

As shown inTable 2 the 8th grade textbook had more visuals in the biology units than the 7th grade ones (f:121 and f:100).
The varieties of visuals were also used in the two textbooks in different proportions. There was more variation in the 8th grade
textbook, with few graphics and formulas. The amount of pictures in were higher in the eight grade textbook (70.2% versus
63.9%) as were tables (5% vs 1,4 %). However diagrams used in the 7th grade textbook were higher than the 8th grade textbook
(34.7% vs. 21.5%). While formulas and graphics were used in the 8th grade textbook (.8% and 2.5% respectively), they were not
found in the 7th grade textbook.

The frequencies and percentages of the number of surface features are presented in Table 3 below:

Table 3. Frequency and Percentage Values of Surface Features Analysis

7th Grade Textbook 8th Grade Textbook
Surface Feature
f % f %
Ambigious 4 5.6 8 6.6
Implicit 23 31.9 56 46.3
Explicit 45 62.5 57 47.1
Total 72 100 121 100

As shown in Table 3, ambigious visuals in the 8th grade textbook were slightly higher than that of the 7th grade (6.6% vs.
5.6%). In addition, the type of implicit surface was found to be higher in the 8th grade textbook than in the 7th grade textbook
(46.3% vs 31.9%). On the other hand, the explitcit visual type was found at a higher rate in the 7th grade textbook than in the
8th grade textbook (62.9% vs. 47.1%).
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The frequencies and percentages of captions are presented in Table 4 below:

Table 4. Frequency and Percentage Values of Caption Analysis

7th Grade Textbook 8th Grade Textbook
Captions
f % f %
Not avaiable 9 12.5 91 75.2
Short 45 62.5 9 7.4
Appropriate 18 25.0 21 17.4
Total 72 100 121 100

As shown in Table 4, the most of the visuals in the 8th grade textbook fell in the “not available” subcategory (f:91, 75.2%). In
contrast the 7th grade textbook in this subcateogry was found to be quite low (12.5%). The rates of short captions were found to
be higher in the 7th grade textbook than in the 8th grade textbook (7.4% vs. 62.5%). Appropriate captions of the long and
descriptive type were found to be more in the 7th grade textbook than the 8th grade textbook (25.0% vs. 17.4%).

The frequencies and percentages of relatedness of the visuals to the text are presented in Table 5 below.

Table 5. Frequency and Percentage Values of the relatedness to the text analysis

7th Grade Textbook 8th Grade Textbook

Relatedness to the text

f % f %
Not related - - - -
Partially related and unlinked 4 5.6 8 6.6
Partially related and linked 10 13.9 49 40.5
Completely related and unlinked 52 72.2 34 28.1
Completely related and linked 6 8.3 30 24.8
Total 72 100 121 100

As shown in Table 5, the 2nd subcategory, partly related and unlinked, was found in approximately similarly
proportions to the both textbooks (6.6% and 5.6%). The third subcategory, partially related and linked, was higher in the 8th
grade textbook than the 7th grade textbook (40.5% vs. 13.9%); The fourth subcategory, completely related and unlinked code,
was quite higher in the 7th grade textbook thanthe 8th grade textbook (72.2% versus 28.1%). The ratio of the last subcategory,
completely related and linked codes, was found as higher in the 8th grade textbook than in the 7th grade (24.85% vs. 8.3%).

The frequencies and percentages of the function category are shown in Table 6 below.

Table 6. Frequency and Percentage Values of Function Analysis

7th Grade Textbook 8th Grade Textbook

Functions
f % f %

Decorative 5 6.9 8 6.6
Illustrative 49 68.1 73 60.3
Explanatory 5 6.9 22 18.2
Complementary 13 18.1 18 14.9
Total 72 100 121 100

As shown in Table 6, the visuals used for decorative purposes were found as close to each other in the both textbooks (6.9%
and 6.6%). The proportions of visuals used as illustrative were found to be slightly higher in 7th grade textbooks than 8th grade
one (68.1% and 60.3%). While the visuals used as explanatory were found more in the 8th grade textbook compared to the 7th

grade textbook (% 18.2 vs. %6.9%), the proportions of complementary visuals were slightly higher in the 7th grade textbook
than in the 8th grade textbook (18.1% vs. 14.9%).

| Kastamonu Education Journal, 2023, Vol. 31, No. 4|



658
DISCUSSION

This study was conducted to reveal and compare the design fetures of visual presentations used in biology units of the 7th
and 8th grade science textbooks. The visuals coded with the categories and their subcategories were examined in t both grade
levels. The results showed ratios of design features based on the codes of the visuals differed in the both textbooks.

First of all, the proportions of the visuals’ types were found similar in the both textbooks. The most commonly used visual
type was found as the pictures. The pictures were used in higher numbers than the diagrams in both textbooks (about 70% in
both textbooks). Diagrams are important visuals for biology content because they provide more information than pictures, as
they show the structural parts of the visuals and the connection between the parts (Ge et. al, 2018; Larkin & Simon, 1995;
Utami and Subiantoro, 2021). Thus, the use of diagrams should be more, especially since as mentioned earlier diagrams show
the parts that make up the biological structures and make easier for students to understand those structures (Mayer &
Moreno, 2003; Yilmaz et al., 2017; 2021). Lastly, there were found some grahics and formulas in the 8th grade level textbooks in
the biology units. Tables could show main information all together; therefore, using different types of representations could be
more beneficial to students (Akcay et al., 2020). Not having formulas might be because of the nature of Biology.

Considering the visual surface ratios’ results examined in the second category, the ratios of visuals described as explicit in
the 7th grade textbooks were more than the 8th grade visuals. Surface features should present what the images mean and the
explanations as described in the text. In particular, the labels and captions on the images provide information about what the
images mean (Pozzer & Roth, 2003). This result overlapped with Pekel (2019) study. In his study, Pekel found that the images
were not labeled appropriately in the 8th grade science textbook. Since it might be difficult for students to try to understand
which information the visual represent just by looking at the visual without such labels and captions, the 8th grade visuals with
an implicit surface structure would probably increase the cognitive load (Sweller et al., 2019). For these reasons, the 8th grade
textbook was found to be more inadequate in this category than the 7th grade textbook in terms of students' understanding of
the visual surfaces.

The caption category’s findings, which were similar to visual surface results, were found to be higher in the 7th grade
textbook than in the 8th grade textbook. 75% of the visuals in the 8th grade textbook had no captions. In addition, the
appropriate captions in both textbooks were low. Considering the general characteristics of the captions, there were not enough
index expressions such as "Picture 1" or "Diagram 1" in both grade levels of the textbooks. The index expressions direct students
to images and help them connect to the text, clarify the image, and so reduce the cognitive load (Pozzer & Roth, 2003). Not
having captions would probably cause attention split effect so would cogntive load (Mayer & Moreno, 1990). As mentioned
before, captions provide information about how the image is used for and add meaning (Bernard, 1990). Therefore, lack
captions and problematic captions were likely to cause an increasement in the externous cognitive load. This is because visuals
might not be adequately comprehended by students, as it might not provide the integration of the visuals with the text (Sweller,
2019).

The fourth category, relatedness to the text, revealed some differences in the both textbooks. The rates of the subcateories
showed variation for both textbook. There were similarities in the way that visuals contained multiple features but only one
feature was described in the text. These caused low relatedness codes. Also pictures were used where fuaframs of tables would
have been more appropriate in increasing the relatedbess. Studies have shown that students have the most difficulty in learning
the concepts in biology; however, when the images representing the concept in the textbooks are used appropriately, it is easier
for students to learn these concepts (Pozzer & Roth, 2003; Yilmaz et al., 2017). Such inadequate connections and unrelated
visuals are also likely to impose a cognitive load on students as the unrelated information increases the capacity of working
memory and could cause cognitive load thus it could be possible for students to have difficulties in learning of the visuals in both
textbooks (Sweller et al., 2019).

The last category was the function of the visuals. The rates of visuals as illustrative in this category were found to be higher
in the both textbooks than in other subcategories (68.1% and 60.3%). The use of visuals in the textbooks as an illustrative might
help students see what the biological structures were. Thus, students could easily access the subject described in the content
with examples and what these biological structures were in the subjects, and so, they might not need to imagine this structure
in their minds themselves (Pozzer & Roth, 2003). Contrary to Pozzer and Roth's (2003) definition, some of the images coded as
illustrative did not contain captions and labels. However, in this study, they were coded as illustrative because there were similar
expressions or definitions related to the visuals that were found within the text. If students did not read these expressions in the
text carefully, these pictures would remain as decorative for them. These type of visuals might create a cognitive load on them
as they would be extra information unrelated to the text and would force the limitation of working memory (Sweller et al.,
2019). In addition, the possibility of not having captions in such visuals and the effect of distraction should also be considered for
possibility of causing cognitive load (Mayer & Moreano, 2003). These results showed that the functions of the visuals were used
as quite basic, the more informative functions of the visuals were not included in the textbooks in sufficient quantities, and
some of the visuals had the potential of causing cognitive load and diminish learning. Visuals had low complimentary and
explanatory categories which can have negative consequences to learning (Mayer & Moreano, 2003).
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As described aboves, visuals were used in different types and proportions in each category in both textbooks. The visuals
were not used in a standardized design in each textbook. This was demonstrated by the variations in each category. The use of
visuals in different textbooks in comparable patterns as well as their intergration with text is important for students to
comprehend and learn biology subjects meaningfully (Pozzer & Roth, 2003). In particular, visuals should be given clearly in
connection with the text; thus, students do not develop cognitive load while learning with visuals (Sweller, 2016; Sweller et al.,
2019). Considering the findings, the designs of the visuals in the biology units in the both textbooks had some insufficient visual
designs in terms of teaching and learning quality since some of the visuals were highly likely to bring cognitive load to the
students.

CONCLUSIONS RECOMMENDATIONS AND LIMITATIONS

This study was carried out to reveal and compare the designs of the visuals used in the biology units of the 7th and the 8th
grade textbooks. In the light of the findings, some suggestions were made in this study that will be helpful in improving future
versions of the textbooks. The findings obtained as a result of the study showed that the visuals in both textbooks could cause
cognitive load for learners. More in depth learning could occur if more attention is paid to the design of visuals e.g clearly
labeling the parts of a biological structure that are described within the text, including vivid and clear captions, etc.

Another factor, which should be considered on the design of the textbooks, was the lack of indexing. Indexing was an
emerging category could be used in the future studies. Indexes are expressions that can guide students to make a connection
between the text and the visuals which should have numbers in the text with relevant caption. In order to establish connection
between the text and the visuals and not to create an external load, the use of indexing in a standard method that can provide
the link that should be included both in the text and in the images.

Finally, the functions of the visuals were also examined in this study and these functions were mostly found as illustrative.
Considering the functions of visuals that have potential to increase learning, more sophisticated ones like explanatory and
complementary functions should be included more in textbooks. Apart from these codes, more codes can be analyzed by
considering criteria such as the places of visuals in the content and indexing.

This study shows the importance of taking students’ learnings theories should be taken into considerations while designing
the visuals. In particular, visuals should be designed with the intent of reducing the cognitive load that may occur while learning
In this study, visuals were coded using categories firmly grounded in the cognitive load thoery whose importance should be used
in future studies for the benefit of the learners.

One limitation of the study was that the visuals were analyzed by reading the content and each visual was analyzed carefully
during coding, which took long time. Therefore, lower grades, 5th and 6th grade levels, were not coded for this study. This is one
of the limitations of this study. By examining the 5th and the 6th grade level textbooks of biology units, students can benefit
more from the content of the textbooks. This kind of study can be recommendation for the future studies.

Another limitation was that actual visuals from the textbooks could not be displayed in the study. This is because a funding
was not received for this study to pay for copyright permission. However, in future studies, this kind of study can be prepared as
projects for getting funds and code samples can be explained on the visuals for future researchers.

In conclusion, textbooks are the primary educational materials for students from all diffferent economical levels. For this
reason, the content of the textbooks should be arranged by taking into account primarily cognitive learning theories, readability,
and meaningful learning. There are many studies about the analysis of textbooks for different purposes in the literature which
continue to increase interest among research. More textbook analysis studies have been carried out in the USA and Europe than
in other countries including Turkey (Vojir & Rusek, 2019). As the concepts in biology are difficult to learn (Yilmaz et al., 2017),
textbook analyses should be done with the same rigour worldwide to increase quality of textbooks. In addition, in-service
training should be given to teachers on the use of the visuals in the textbooks with the correct design. Such studies involving
visuals in biology will increase the instructive quality of the textbooks which will be of benefit to students, curriculum
developers, and teachers.
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Abstract

The aim of this study is to examine middle school mathematics teachers' views on mathematical creativity.
Phenomenology, one of the qualitative research designs, was used in the study. Ten middle school mathematics
teachers, who are actively working, participated in the research. Purposive sampling method was used to
determine the participants. In order to collect the data in the research, first of all, a teacher behavior scale that
encourages creativity was applied to ninety-two middle school mathematics teachers. Then, semi-structured
interviews were conducted with ten teachers with high scores. In these interviews, teachers were asked
questions to support mathematical creativity. The obtained data were analyzed with descriptive analysis. As a
result of the research, it was seen that teachers emphasized the concept of creativity with originality, and they
emphasized problem solving, originality and high-level thinking for the concept of mathematical creativity. These
views are concepts that many researchers have mentioned in the literature. Therefore, many of the opinions of
the mathematics teachers interviewed are valid expressions for mathematical creativity.

Oz

Bu ¢alismanin amaci, ortaokul matematik 6gretmenlerinin matematiksel yaraticiiga yonelik gorislerini
incelemektir. Arastirmada nitel arastirma desenlerinden biri olan olgu bilim galismasi kullaniimistir. Arastirmaya,
aktif olarak gérev yapmakta olan on ortaokul matematik 6gretmeni katilmistir. Katilimcilari belirlemek icin amagh
ornekleme yontemi kullaniimistir. Arastirmada verileri toplamak igin 6ncelikle doksan iki ortaokul matematik
O0gretmenine yaraticiliga tesvik edici 6gretmen davranislari 6lgegi uygulanmistir. Ardindan yiksek puan alan on
ogretmen ile yari yapilandirilmig gériismeler yapilmistir. Bu gériismelerde 6gretmenlere matematiksel yaraticihg
desteklemeye yonelik sorular sorulmustur. Elde edilen veriler betimsel analiz ile analiz edilmistir. Arastirmanin
sonucunda, 6gretmenlerin yaraticilik kavramina orijinallik ile vurgu yaptiklari, matematiksel yaraticilik kavrami
icin problem ¢6zmevyi, orijinalligi ve Ust diizey diisiinmeyi vurguladiklari gérilmastir. Bu gorugler alan yazinda da
birgok arastirmacinin degindigi kavramlardir. Dolayisiyla, gorisme yapilan matematik 6gretmenlerinin
goruslerinin birgogu matematiksel yaraticilik icin gegerli ifadelerdir.
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INTRODUCTION

In this rapidly changing world, the new generation must have the necessary knowledge, skills and qualifications to keep up
with the age. The new generation skills that successful individuals should have are problem solving, metacognitive thinking, critical
and creative thinking skills (Ylkseltiirk and Altiok, 2016). Research on the concept of creativity started in the 1950s and has
continued until today (Esi, 2018). Creativity is encountered not only in the field of art or science, but in every part of daily life
(Craft, 2003; Pehkonen, 1997). Creativity has an important place in the field of education for the development of countries and
the training of people who will make inventions (Esi, 2018). There is no single accepted or used definition of creativity in studies
(Haylock, 1997; Pehkonen, 1997). Although the definition of creativity changes over time (Leikin; 2009), Mann (2006) stated that
there are more than 100 definitions of creativity. However, there are some features that are common to all definitions. According
to Plucker, Beghetto and Dow (2004), when the definitions for creativity in the literature are examined, novelty and usefulness as
common concepts in creativity appears. For example, Sternberg and Lubart (2000) defined creativity as the process by which a
useful and adaptable product of extraordinary originality is produced. This definition can encompass many features of creativity.

Torrance (1974) mentions four components of divergent thinking which is referee to creativity are fluency, flexibility, originality
(authenticity) and elaboration (as cited in Leikin, 2009). While fluency means the continuity of ideas, the flow of reasoning and
the use of universal and basic knowledge, flexibility is about being able to change ideas, look at a problem from different
perspectives and produce different solutions to a problem (Akgiil, 2021; Leikin, 2009). While originality is defined as a unique way
of thinking, mentally and artistically creating unique products, elaboration is explained as clarifying, defining and generalizing
ideas (Akgiil, 2021; Leikin, 2009). The concept of originality, which is one of these four components, is the most mentioned
component of creativity because creativity is seen as putting forward original ideas and products (Leikin, 2009).

Although creativity was considered as a general skill in the early days, studies have revealed that creativity is a field-specific
concept (Leikin, 2009; Mann, 2005; Sriraman, 2005). Thus, after the general definitions of creativity, mathematical creativity,
which is field-specific, appeared as a concept. Just as there is no single accepted, precise definition of creativity in general, there
is no single definition of mathematical creativity (Haylock, 1997; Mann, 2006). According to Krutetskii (1976), mathematical
creativity is to formulate incomplete mathematical problems, find ways to solve these problems, find theorems and proofs, find
original methods and solve non-standard problems. Balka (1974) expressed creative ability in the field of mathematics as using
the mathematical structures in our minds to obtain a solution to mathematical situations. Mathematical creativity is the ability to
find new solutions to problems and apply mathematical principles in different ways to produce mathematically correct results
(Bahar & Maker, 2011). Adapting the components of creativity introduced by Torrence (1974) for problem solving, Silver (1997)
defines the fluency component as generating too many ideas and finding many already existing solutions to a problem. While
explaining the flexibility component as producing many different solutions, he uses the expression of finding new, extraordinary
solutions for originality.

The concept of mathematical creativity is also encountered in research on the support and development of mathematical
talent (Shieffield, 1994; Sengil-Akar, 2018) because mathematical creativity is one of the basic elements of the development of
mathematical talent (Mann, 2005). Sheffield (1994), examining the development of mathematical talent, stated that the top stage
of the development process in her theory is creativity in mathematics. Sheffield (1994) divided talent development into six stages.
While individuals who are at the lowest stage, being the stage of ignorance, cannot even understand the logic of simple
calculations, creators who are at the highest stage are defined as individuals who construct mathematics. Accordingly, it can be
said that the thinking skill that enables the construction of the science of mathematics is creativity. In addition, when answering
the question of at which level the creativity should be in children, we encounter the definition of relative creativity (Leikin, 2009).
While absolute creativity is defined as being able to make mathematical discoveries at the adult level, relative (sample-based)
creativity refers to the creativity that K-12 level students can exhibit in school (Csikszentmihalyi, 1988; as cited in Akgul, 2021).
Children are creative while discovering (constructing) different structures at their own level, producing different solutions to
problems and trying to produce different problems (Usiskin, 2000). Through mathematical creativity, students improve their
problem solving ability by finding original solutions (Sriraman, 2004). In addition, this concept is part of the mathematical thinking
skill, because creativity plays a vital role in advanced mathematical thinking (Ervynck, 1991; Mann, 2006).

Mathematical creativity is seen as an important skill to be demonstrated by students in schools, expected to be supported by
teachers and to be mastered for the development of mathematical talent (Sengil-Akar, 2017; Sengil-Akar, 2021). In the Middle
School Curriculum (2013) of the Ministry of National Education, it was stated that one of the skills that should be imparted to
students is creative thinking. The most important factor in supporting mathematical creativity skill is mathematics education in
schools (Leikin, 2009). One of the important factors in supporting mathematical creativity is the activities given to students in
classes (Sak and Maker, 2006; Sternberg and Davidson, 2005; Sengil-Akar, 2021). Mathematical creativity should be included in
classroom activities because creativity is not a static skill; on the contrary, it is a dynamic skill that can be developed with activities
(Leikin, 2009). Therefore, teachers have a great influence on creativity because the activities carried out in the classroom are
decided and conducted by the teacher (Yildiz and Baltaci, 2018). In order to develop mathematical creativity, teachers need to
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bring rich activities and problems to the classroom and create environments that enable students to make decisions and think on
their own (Sheffield, 2006). The traditional teaching method, which uses closed-ended questions with predetermined answers, is
not sufficient for learning mathematics. In schools that teach in this way, students acquire calculation skills, but they cannot notice
the meaningful ways necessary for mathematics (Mann, 2006). According to Sheffield (2006), while learning mathematics,
students should not only know the procedures and concepts, but also discover new concepts and solve problems in original ways.
Problem solving and problem posing activities can be used as basic tools for the development of mathematical creativity of all
students (Sheffield, 2006; Pehkonen, 1997). According to Silver (1997), mathematics teaching enriched with creativity contributes
to students making different representations for solutions, being flexible, fluent and original while finding a solution. Open-ended
mathematics activities enable students to use divergent thinking skill while doing the activity and improve students’ creative
thinking skill (Haylock, 1997; Leikin and Lev, 2013; Mann, 2006). In fact, although all the examples given emphasize that
mathematical creativity develops through the given activities and in the classroom, it is the teacher who gives, develops these
activities, presents them in the classroom and creates this educational environment. In this context, investigation of whether
teachers are aware of this fact is one of the purposes of the current study.

The teacher plays an important role in supporting mathematical creativity because it is difficult for students of a teacher who
is unwilling to support creativity to display such behaviour (Mann, 2006). According to Sheffield (2006), in order to support
mathematical creativity, teachers should listen carefully to students’ ideas, ask them questions for them to defend and explain
their ideas, follow them and encourage them to participate in the lesson. Moreover, methods and techniques such as critical
thinking, questioning and brainstorming used in the classroom contribute to the development of creative thinking skill (Yalgin,
2021). Therefore, the teacher as the implementer of these methods, which are also used in mathematics lessons, is seen to be the
main element. Philips and Higginson (1997) stated that creating a classroom and school environment that will allow students to
show their creativity in mathematics education will help them develop their creativity (as cited in Yildiz and Baltaci, 2018).
Accordingly, in order to ensure the development of mathematical creativity in schools, learning environments should become an
environment that puts students into the centre, develops problem-solving skills and does not limit learners (Tezci and Dikici, 2003).
However, in order for all these to be done, teachers need to have a conceptually meaningful view of mathematical creativity
because conceptual foundations that come from the definition of mathematical creativity such as providing opportunities for
different solutions, developing different solutions, posing problems cannot be addressed as independent from teaching. While
the teacher factor is so important in developing mathematical creativity and the importance of creative thinking skill has been
emphasized in all curricula since 2006, teachers’ conceptual views on this subject are worth being researched.

When the relevant literature is reviewed, it is seen that the great majority of the studies conducted on the concept of creativity
with the participation of teachers have been carried out on preschool or primary teachers (Pehlivan, 2019; Ozel and Bayindir,
2015; Ozkan, 2016; Yuvaci, 2017; Yalcin, 2021). These studies have focused on the concept of general creativity and it has been
seen that the studies conducted with the participation of mathematics teachers on mathematical creativity, which is a field-
specific creativity, different from general creativity, are limited at the middle school level. In particular, studies on mathematical
creativity and teacher views on supporting mathematical creativity are seen to be limited in Turkey (Cansiz-Aktas, 2016; Demir
and Acikgil, 2021). In this respect, it has been determined that there is a gap in the literature and it is thought that a gap in the
literature will be partially filled with the current study, which is focused on middle school mathematics teachers. When the
relevant literature is reviewed, it has been noticed that there are a limited number of studies on mathematical creativity in Turkey
(Alkan, 2014; Ayvaz, 2019; Diindar, 2015; Kiymaz, 2009; Sengil Akar, 2017; Yulet Yilmaz, 2016). In these limited number of studies
on mathematical creativity, the focus is on gifted students or pre-service teachers’ mathematical creative thinking skill (Ayvaz,
2019; Dindar, 2015; Kandemir and Gir, 2009; Kiymaz, 2009; Sengil-Akar, 2017). In addition, the effects of posing or solving
problems on mathematical creativity have been examined in these studies (Kavgaci, 2016). However, teachers are the ones who
will support the development of mathematical creativity in the classroom. With this study, it is aimed to fill a part of this gap in
the literature. In this connection, the purpose of the current study is to examine the opinions of middle school mathematics
teachers about creativity, mathematical creativity, supporting mathematical creativity and barriers to supporting mathematical
creativity. To this end, answers to the following questions were sought.

1. What are the opinions of middle school mathematics teachers about general creativity?

2.  What are the opinions of middle school mathematics teachers about mathematical creativity?
METHOD
Research Model

Due to the detailed examination of the opinions of middle school mathematics teachers about mathematical creativity, the
qualitative research method was used in this study. Qualitative research is conducted to explain and interpret a situation in detail
(Yildirnm and Simsek, 2021, p.45). Since the current study was conducted to draw conclusions about teachers’ opinions on
supporting mathematical creativity, the phenomenological study design was employed. In a phenomenological study, it is aimed
to reveal the images in the minds of individuals regarding a phenomenon (Yildirim- Simsek, 2021, p.66). Detailed information about the
participants of the study is given below.
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Participants

The purposive sampling method was used to determine the participants of the study. Purposive sampling enables to carry out
the study with the participation of the people who have knowledge about the subject to be researched (Yildirim and Simsek, 2021,
p.116). In this study, participants were selected with the assumption that people who see themselves as teachers who support
mathematical creativity support creativity as well. Therefore, mathematics teachers who were actively working were first selected
in the study. In order to collect the research data, approximately nine hundred teachers were sent the Creativity Fostering Teacher
Behaviour Index, but only ninety-two of these teachers returned the index. The Creativity Fostering Teacher Behaviour Index was
sent to groups of many mathematics teachers on social media (WhatsApp, Telegram, Instagram) via Google forms. In order to
determine the participants to be interviewed in the Index, information such as name, surname, mobile phone number were
requested. Therefore, it is thought that the participation in the survey is low due to the request for this partly private information.

The participating middle school mathematics teachers, who completed the Creativity Fostering Teacher Behaviour Index, were
ranked from the highest to the lowest according to the score obtained from this index. The participants who were thought to not
have given correct data were excluded from the sample, and ten volunteer participants who were willing to participate and who
could express themselves well were selected from among the participants with total scores higher than the average and semi-
structured interviews were conducted with them to make sense of their knowledge about the relevant concept. The purpose of
selecting teachers with high scores is to ensure that teachers who define themselves as creativity-fostering teachers participate
in the study. The study was structured by collecting data from these teachers. The names of the participants of the study are
expressed as T1-T10 in the rest of the study. The table (Table 1) below contains information about the teachers interviewed.

Table 1: Information about Participants

Teachers Age Graduated university Experience Institution served Training for math.creativity
T1 25 METU 1-5 State School No
T2 28 METU 6-10 Private School Yes
T3 23 Uludag University 1-5 State School Yes
T4 39 Hacettepe University 16-20 State School Yes
T5 25 METU 1-5 Private School No
T6 27 METU 1-5 Private School No
T7 31 Hacettepe University 6-10 State School Yes
T8 31 Hacettepe University 6-10 State School No
T9 25 METU 1-5 State School No
T10 26 METU 1-5 State School No

The table above shows that the most of participants graduated from METU or Hacettepe University. Most teachers have 1-10
years of experience. The reason for choosing these teachers is that there is a possibility of obtaining more data. Four of the
teachers stated that they participated in a training for mathematical creativity. Seven of the teachers work in public schools and
three of them work in private schools.

Data Collection Process

Ten teachers were selected to be interviewed on a voluntary basis, starting from those with the highest scores from the index.
Semi-structured interviews were conducted using Zoom application at different times to collect more detailed data from the
selected teachers. An interview was held with each teacher. These interviews lasted at least twenty-five and at most fifty minutes.
In the interviews, questions about general creativity, mathematical creativity and fostering mathematical creativity were asked to
the teachers. All the interviews were tape-recorded. The dataset was created by analyzing the collected data. The data collection
tool used in the data collection process is explained below.

Instrumentations
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The Creativity Fostering Teacher Behaviour Index was developed by Soh (2000) to measure how much teachers support
students’ creativity and creative thinking skill through their classroom behaviours. This index was created based on Cropley’s
(1997) definition of nine behavioural characteristics to be possessed by teachers in order to develop students’ creativity. These
nine behavioural characteristics correspond to nine sub-dimensions in the index called “independence, integration, motivation,
judgment, flexibility, evaluation, question, opportunities, frustration”. The sub-dimension of independence includes behaviours
exhibited to encourage students independently, the sub-dimension of integration includes behaviours exhibited to have students
use cooperative learning, the sub-dimension of motivation includes behaviours exhibited to motivate students to have basic
knowledge and skills, the sub-dimension of judgement includes behaviours exhibited to have students think before receiving
feedback for their ideas, the sub-dimension of flexibility includes behaviours exhibited to encourage students to think in different
ways, the sub-dimension of evaluation includes behaviours exhibited to encourage students for self-evaluation, the sub-dimension
of question includes behaviours showing that the teacher cares for students, the sub-dimension of opportunities include
behaviours exhibited to enable students to use their ideas in different conditions and the sub-dimension of frustration includes
behaviours exhibited to support students when they fail. Each sub-dimension consists of five items and there are a total of forty-
five items in the index. The index was adapted into Turkish by Akar (2014). A total of 192 teachers participated in this adaptation
study. Confirmatory factor analysis was performed for the validity and reliability of the scale, and correlation and Cronbach Alpha
coefficients were calculated. The Cronbach Alpha reliability coefficient was found to be 0.95. As a result, since the index was seen
to have a linguistic equivalence, to be structurally equal, valid and reliable, it was accepted in the current study that teachers who
score high in this index see themselves as teachers who foster creativity.

The semi-structured interview form used in this study was prepared by the researchers in order to elicit the opinions of the
teachers about mathematical creativity. First, an item pool was created by reviewing the relevant literature and the items were
submitted to expert review and some corrections were made in light of the feedbacks given by the experts. Then, the opinions of
two academicians having studies in the field of mathematical creativity were sought on the items and then the piloting of the
items was performed. In line with the data obtained from the pilot application, some items considered to be directing were
removed, and the items that could be related to each other were grouped and the final form of the interview form was obtained.
The interview form consists of six items. The items are about general creativity, mathematical creativity and their definitions,
creative people and mathematically creative people and their characteristics, methods, classroom environment and problems that
support mathematical creativity. First of all, it started with the question of “What is creativity in your opinion?” in order to warm
up the participants. Then, the question of "What is mathematical creativity?" was asked. The question of "Who can be
mathematically creative?" was used as a probe for the participants to detail their views. Then, the participants were asked “What
should be done to support mathematical creativity?”. When participants have difficulty expressing their ideas, “Which teaching
methods, what kind of problems, what kind of behaviors support creativity?”, such questions were used as probes.

Data Analysis

In the study, the interviews were transcribed during the week of the interviews and for the transcription of the interviews,
the Voiser application was used. These transcriptions constituted the dataset of the study. The transcribed data were grouped
and made suitable for analysis. The data were analyzed using the MAXQDA program. While some of the codes used while analyzing
the data were created before the analysis by reviewing the relevant literature (Biger, 2021; Cropley, 1997; Ervynck, 2002; Haylock,
1987; Leiken, 2009; Luria, Sriraman and Kaufmann, 2017; Sheffield, 2006; Silver, 1997; Soh, 2000; Sriraman, 2005; Torrance, 1974),
some codes were created from the data collected from the participants. While creating the codes in accordance with the
theoretical framework, the theoretical framework proposed by Torrance (1974) was used for the codes and sub-codes under the
theme of general creativity and the theoretical framework proposed by Ervynck (2002), Haylock (1987), Silver (1997) and Sriraman
(2005) for the codes and sub-codes under the theme of mathematical creativity. In addition, for the codes and sub-codes under
the theme of fostering creativity, the theoretical framework proposed by Bicer (2021), Cropley (1997), Luria, Sriraman and
Kaufmann (2017), Sheffield (2006), Silver (1997) and Soh (2000) was used. Since the purpose of the study is to reveal the opinions
of teachers on fostering mathematical creativity in depth, descriptive analysis was used for the analysis of the data. In descriptive
analysis, all data are analyzed using relevant codes, presented in detail and in depth and interpreted (Patton, 2002).

Validity and Reliability

Some precautions were taken to ensure the validity and reliability of the study. In qualitative research, one method that
increases internal validity is expert review (Merriam, 2012; Neuman, 2007). The study was carried out under the supervision of
two experts through all the processes from the preparation of the data collection tools to the analysis and interpretation of the
data. The triangulation strategy was used to ensure the credibility of the study. For triangulation, interviews were conducted with
teachers of different ages, teaching at different levels of schooling, working in different cities and institutions and having
graduated from different universities. In order to ensure the transferability of the study, the opinions of the teachers were given
as direct quotations and no comments were added. In order to ensure the reliability of the study, the theoretical framework of
the interview form was developed by examining the relevant literature and the opinions of two experts working in the field of
mathematical creativity were taken during the preparation of the interview items. The necessary corrections were made in light
of the feedbacks given by the experts and then a pilot study was conducted and the interview items were given their final form.

|Kastamonu Education Journal, 2023, Vol. 31, No. 4|



667

Moreover, the conceptual framework was taken into account and the relevant literature was reviewed while determining the
themes and codes for data analysis. In addition to these, during the interviews, using the participant consent method, the
participants were asked questions such as “Did | understand correctly?” and thus, the reliability of the data was increased. In order
to ensure the confirmability of the study, the collected data were reanalyzed by the researcher at different times and the data
were re-coded by another expert working in the field of mathematical creativity. The inter-rater reliability was calculated to be 73
% by using the formula “The number of codes agreed upon/The total number of codes X 100”. According to Yildirim and Simsek
(2016), a reliability value above 70% is acceptable. Thus, the level of reliability between the raters in the current study was
considered to be acceptable.

FINDINGS

In this section, the findings obtained from the analysis of the interview data are presented under five main headings; creativity,
mathematical creativity, mathematically creative people, their characteristics and teacher creativity, fostering mathematical
creativity and factors hindering the development of mathematical creativity. Under these headings, similar expressions of the
participants come together to form codes and codes emphasizing the same area come together to form themes. An expression of
a participant can be included in more than one code and theme. These headings are explained in detail below.

1. Creativity

Under this heading, there are four themes derived from the responses of the participations to questions such as “What is
creativity? Who are creative people? What are the characteristics of these people?”. These four themes are cognitive
characteristics, affective characteristics, creative people and personality characteristics. The participations who mentioned a total
of 20 codes and sub-codes under these themes are shown in Table 2.

Table 2. Opinions of the Teachers on the Concept of Creativity

THEME CODE PARTICIPANT
Originality T1,T2,T3,T4,T5,T6,T7, T8, T9, T10
Definitional
Concepts Flexibility T3, T4, T7
Cognitive (Torance,1974) Fluency (Productivity) T2, T4,T7, T8
Cultural Thinking Skills T2,T3,T4,T6,T7,T8, T10
Concepts Imagining T6, T7
Motivation T1,T6
Affective
Need T1,T6
Scientists T3,T9
Artists and people related to arts (Art) T5,T6, T7
Acquaintances T1,T2, T4
Creative People
Students T7
Others
Children T10, T8
Leaders T3, T5
Talented T1, T6, T10
Able to change facts T10
Open to new ideas T10
Persona!ltY Solution-oriented T2
Characteristics
Having confused minds T4
Sensitive T6
Having practical intelligence T8
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As seen in Table 2, the themes formed by analyzing the interview data are cognitive, affective, creative people and personality
characteristics. From the answers given to the question “what is creativity?”, the cognitive and affective themes were derived.
The creative people theme was obtained from the answers given to the question “Who are creative people?”. The personality
characteristics theme was created from the answers given to the question “What are the characteristics of these people?” and
moreover, some answers given to this question were also included in the cognitive and affective themes. These themes and codes
are explained in detail below.

1.1 Cognitive

This theme consists of codes containing mental processes and codes related to the characteristics of the products and
behaviours revealed as a result of these processes. The theme consists of two codes: the code for definitional concepts (Torrance,
1974), which includes the definitions in the literature and the code of cultural concepts, which includes the concepts obtained
from the opinions of the teachers that are not explicitly mentioned in the literature. The code of descriptive concepts consists of
three sub-codes: originality, flexibility, fluency (productivity) and the code cultural concepts consists of two sub-codes: thinking
skills and imagining and all the teachers mentioned this theme. Each of the codes under this theme is explained below in light of
the findings.

1.1.1. Definitional Concepts

Under this code, the opinions expressed by the teachers were grouped according to the components of originality, flexibility
and fluency proposed within the definition of divergent thinking by Torrance (1974). The sub-codes of originality, flexibility and
fluency are explained in detail below.

1.1.1.1. Originality

Originality, as stated in the literature, means extraordinary, unusual, different and is one of the first concepts that come to
mind when creativity is concerned (Leikin, 2009). Therefore, the opinions of the teachers who uttered expressions such as creating
original ideas, doing unique things, being extraordinary, thinking different things, looking from a different perspective, putting
forward something new, doing things that have not been done before were gathered under this code. All the teachers expressed
opinions related to originality, and nine out of ten interviewed teachers first emphasized originality when they were asked “What
is creativity?”. Therefore, it is seen that the code that teachers mostly referred to in relation to the concept of creativity is
originality. In addition, the teachers again referred to originality at different times and in different questions throughout the
interview. Some of these expressions are given below. In the opinions of the three teachers given below as direct quotations,
originality is emphasized on the basis of being unique and having not been done before.

“When | hear the word creativity, | think of something which has not been done before. That is, like doing something unique, something
unique that hasn’t been done before”. (T1)

“Creativity, | think, is to create more original ideas by combining ideas that exist with completely different ideas.” (T2)

“I think creativity is to think differently, to come up with something new, to think innovatively.” (T4)

The above participants emphasized originality by talking about uniqueness. The teachers refer to originality by emphasizing the
idea of something new and different, something that has never been done before. Other teachers, whose opinions are given
below, emphasized the concept of originality with the expressions such as “Looking from a different perspective, revealing things
that no one has done or thought about before”.

“It can be generating something like an idea or a product that no one has done or thought before, on the basis of one’s own knowledge or
what he/she knows, feels or senses. | mean, to put forward or think about something, to do something that has not been done before ... Or
to be able to interpret something that someone has thought differently, to add something different, to look at it from a different perspective.
This is creativity.” (T5)

“I think creativity is to come up with something new, different and useful.” (T9)

“Creativity is a different idea, design, thought that no one has put forth and that is unique to this person.” (T10)

Given the delineations above, it is clear that the most prominent concept in the minds of the teachers regarding the concept of
creativity is the concept of originality.

1.1.1.2. Flexibility
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One of the sub-codes under the definitional concepts code is flexibility. One of the sub-codes emerging under the code of
definitional concepts is flexibility. Flexibility means that a person has thoughts different from each other and develops approaches
different from each other (Yazgan- Sag, 2019). Accordingly, the opinions of teachers including expressions such as thinking
differently and finding different ways were gathered under the sub-code of flexibility. However, only three out of ten teachers
expressed opinions that could be related to flexibility. The fact that few teachers mention flexibility, which has an important place
in the definition of creativity, shows that teachers have a conceptual weakness in this regard. The opinions of the teachers who
mentioned flexibility are given below.

“Creativity... Finding different ways, benefiting from the unknown, not the known. “(T3)
“...producing different ideas, different from each other each time...” (T4)

The teacher, whose opinion is given as direct quotation below, stated that many different thoughts came to his/her mind while watching
cartoons in his/her childhood. Different ideas are included in the definition of flexibility.

“..As a kid, while watching Tom and Jerry, | used to wonder why he is chasing him, whether he doesn’t like him, whether he missed him or
why they are fighting, etc.... But now | don’t think at all, | take what I’'m given." (T7)

1.1.1.3. Fluency (Productivity)

Another sub-code mentioned under the definitional concepts code is fluency. Fluency is defined under the concept of creativity
as generating too many ideas (Yazgan- Sag, 2019). None of the teachers used the expression of producing a lot of ideas. But the
opinions including the term ‘producing’ were gathered under the sub-concept of fluency. Therefore, expressions such as producing
easy and practical solutions, being productive and productivity were included under the sub-code of fluency. Four out of ten
teachers referred to the sub-code of fluency, but three of the teachers who mentioned fluency emphasized productivity.
Therefore, there are no teachers who explicitly mentioned the concept of fluency and this may indicate that teachers do not have
enough knowledge about fluency, which is one of the components of creativity. The expression of producing practical solutions in
the teacher’s opinion given as direct quotation below is included under the sub-code of fluency.

” ... He/she is solution-oriented and tries to produce easy practical solutions. “(T2)

Three out of ten teachers referred to fluency through the emphasis they put on productivity. The answers given by the
participants are given below as direct quotations.

” ... | think they are productive...” (T4)

“..here, actually, the child thinks creatively, tries to produce something by himself/herself; that is, without us giving him/her anything. That’s
what | call creativity...” (T7)

“Creativity is productivity. Generating an idea for what is needed according to your environment is productivity.” (T8)

Therefore, from the expressions of the participants, it can be said that fluency and productivity are perceived as similar concepts.
1.1.2.  Cultural Concepts

The code of cultural concepts consists of two sub-codes: thinking skills and imagining. Cognitive concepts that are not explicitly
mentioned in the literature, but are related to creativity, are gathered under this code. The sub-codes are explained in detail
below.

1.1.2.1. Thinking Skills

The sub-code of thinking skills includes expressions such as critical thinking, analyzing, questioning, multidimensional thinking,
forward thinking, straight thinking and thinking. Seven out of ten teachers mentioned this sub-code. The teachers especially
emphasized that inquiring individuals can be creative, and that children do this very well. The participant, whose opinions are
given as direct quotation below, emphasized that the critical thinking of creative people is high.

“The main trait of creative people is that they can think very well. They can analyse events from different perspectives. Their critical thinking is high.” (T3)

Participants whose opinions are given as direct quotations below have associated creativity with the skill of questioning. T7

stated that multidimensional and straight thinking positively affects creativity.
“In my opinion, they can think multidimensionally. So let me put it this way, | don’t know if it’s because of our age or our living conditions. We have children,
our spouse, we have a job, business life and so on, so we feel confused but they think more clearly. They think simple and straight. So | think they can think of
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new things more easily. | mean, they think creatively, for example, when | was watching cartoons when | was little, | used to design different things with my
imagination, but now | watch whatever is given to me in movies, animations, but it is not like that when | was a kid. As a kid, while watching Tom and Jerry, |
used to wonder why he is chasing him, whether he doesn’t like him, whether he missed him or why they are fighting, etc. ... But now I don’t think at all, | take
what is given to me, but children are not like that, they question and do not have ulterior motives like me, they are pure and clean. That’s why I think they are
better at creativity because they think simple.” (T7)

“Their questioning ability is high and their horizons are open. For example, we say that clouds are blue, we say that all clouds are blue, and people with less
creativity say yes, they are blue. But there can be pink clouds and white clouds in age groups with high creativity. In other words, they do not think that the
colour of clouds must be blue. You know, they can think that it can be in different colours.” (T10)

1.1.2.2 Imagining

Expressions emphasizing imagining were gathered within the sub-code of imagining. Two out of ten teachers mentioned
imagining. The participant, whose opinions are given as direct quotation below, stated that it is creativity to imagine things that
do not exist now and to come true in the future.

“In other words, to make something that is not possible now true in the future by imagining it. For example, let’s think of something impossible. For example,
10 years ago, 10 years ago, or 50 years ago, there was no such thing as a mobile phone, but someone thought of it through imagination and made it possible.
In other words, we can even think of something that won’t happen right now. This is in our imagination, but we can say that it can be true with the talent of
some people in the future.” (T6)

One of the participants emphasized his/her imagination by giving an example from his/her childhood. He/she explained that
he/she was thinking and dreaming even while watching TV..

“..For example, when | was watching cartoons when | was little, | designed more different things with my imagination, but now | watch
whatever is given to me in movies, animations, but it wasn’t like that when | was a kid ...” (T7)

1.2. Affective

The theme of affective consists of two codes as need and motivation, and only two teachers mentioned this theme. While the
sub-code of motivation was created by bringing together expressions such as interest and desire, the expressions indicating that
creativity would arise out of a need were included in the sub-code of need. Below, one of the participants mentioned both the
sub-code of need and the sub-code of motivation, saying that because his/her friend does not use technology while teaching,
he/she needs to produce materials and he/she likes to produce materials. The opinions of this participant are given below as direct
quotation.

“l use Geogebra in my lessons, but for example he/she (talking about his/her friend) produces a game with cards, he/she does something, for
example he/she uses it. He/she needs to create something because he/she likes to have something like this because he/she thinks more
traditionally. Therefore, he/she is more creative than me ... He/she always wants to design something. He/she has cardboard in his/her hand
constantly designing something.” (T1)

While emphasizing motivation with the words of interest and desire, the participant whose opinions are given as direct
quotation below, emphasized the sub-code of need with the expressions such as bothering about something and wanting to tell
it to other people.

“They like it because of their interest and desire ... For example, | am not a person who can create something out of the blue, let me speak for
myself, but if | want to tell something to other people, this is because something bothers me. That is, | like or do not like something and | want
to tell it to other people.” (T6)

1.3. Creative People

Three codes were created on the basis of the opinions expressed by the teachers under the theme of creative people. These
are scientists, artists and people related to arts (Art) and others. The code of others consists of four sub-codes: acquaintances,
students, children and leaders. While each of the sub-codes of scientists, children and leaders was mentioned by two teachers,
each of the sub-codes of acquaintances and artists and people related to arts (Art) was mentioned by three teachers, and one
teacher said that students could be creative. In addition, three teachers who gave artists or those who are interested in arts as
examples of creative people stated that creativity is related to music, literature, painting and technology-design. The most
mentioned branch of arts is painting. The participant, whose opinions are given as direct quotation below, emphasized that leaders like
Atatirk and scientists like Edison can be creative people.

“I can say Edison, Atatiirk. Scientists.” (T3)

The following two participants (T5 and T7) emphasized concepts related to art such as painting, music, design and literature.
In addition, artists such as painters and poets or teachers in a branch related to art were given as examples to creative people.
The opinions of these participants are presented below as direct quotations.
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“For example, painting especially seems very creative to me. Maybe because | don’t have the talent, | don’t know. In other words, everyone
sees it, but he/she interprets it differently, draws differently, and something different comes out of his/her brush. | think painting involves a
lot of creativity, writing a novel, that is, things related to art, seem very creative to me. They produce something and no one has produced it
before ... In other words, everyone sees the rose, but everyone’s drawing and interpretation of roses is very different ... For example, Atatiirk
has creative ideas, | find painters and poets creative.” (T5)

“When | think of creativity, what always comes to my mind is students and Turkish teachers, or technology design teachers ... In other words,
Turkish teachers can write compositions and poems in different styles. They can make different comments. This is not something easy. | think
this is also true for technology design, visual arts and music; in these fields, different products are designed.” (T7)

In addition to the above findings, there were also participants who emphasized that children are creative.
“Children are very creative, especially in the preschool period.” (T8)
“I find the world of children more creative.” (T10)

1.4. Personality Characteristics

Under the theme of personality characteristics, there are codes that include expressions that contain more specific
characteristics of people and that cannot be placed in any other theme. These codes are divided into seven sub-codes; talented,
able to change facts, open to new ideas, solution-oriented, having confused minds, sensitive and having practical intelligence.
While the sub-code of being talented was mentioned by three teachers and each of the other sub-codes was mentioned by one
teacher. The participant, whose opinions are given as direct quotation below, emphasized the sub-code of having confused minds.

“People who are creative have also somewhat confused minds. | think this can be disadvantageous sometimes but it also makes them more
productive. | also think that they make better use of the potential of their minds.” (T4)

The participant, whose opinions are given as direct quotation below, referred to the code of being talented with the expression
of an innate ability, while he/she referred to the code of being sensitive by stating that they are sensitive towards society.

“They have developed imagination and they are sensitive towards society. For example, sometimes we can feel some feelings and thoughts
and that is all, but people with high artistic abilities can feel something and then depict is in a picture. That is, they can show what they feel.
They can also make other people see what they feel. They are sensitive people ... Maybe they have an innate talent, maybe they have
developed their talent later by means of training ... Sometimes | think it’s inborn.” (T6)

The participant, whose opinions are given as direct quotation below, referred to the sub-code of having practical intelligence through the
expression of not going into much detail.

“I think they think without going into too much detail. In other words, it is more superficial, for example, children can produce very creative
ideas; they are more bright-minded because they do not go into too much detail.” (T8)

The participant, whose opinions are given as direct quotation below, referred to the sub-code of being talented with the expression of
creativity coming from the nature and to the sub-code of being able to change the facts with the expression of not taking the facts as something
impossible to change.

“There is a creativity that comes from the disposition of children ... That is, they do not take facts as something immutable. They can shape them as they wish.”
(T10)

2. Mathematical Creativity

Under the heading of mathematical creativity, the opinions expressed by the participants in response to the questions “What is mathematical
creativity? And what are the characteristics of creative people?” are grouped into two themes. The two themes, seven codes and eight sub-
codes obtained under this heading and the participants who referred to these codes are shown in Table 3.

Table 3. Opinions of the Teachers on the Concept of Creativity

THEME CODE PARTICIPANT
Concepts coming  Originality T1,73,T4, 75 76,77, T9, T10
from the general
definition of

Cognitive  creativity (Silver,  Flexibility and Fluency T2, T6, T8, 79, T10
1997;Torrance,
1974)
Higher-Order Thinking (Ervynck, 2002) T1, 72,73, 75 76,77, T10
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Concepts coming Associating (Ervynck,2002; Haylock,1987) T1, 72,74, T8, T10

from .the Different Representation 75, T10

definition of Problem Posing (Silver, 1997) T1, 72, T9, T10

Zzgt‘;'i?jt'ca' Problem Solving (Silver, 1997; Sriraman, 2005) T1, T2, T3, T5, T6, T9, T10

Discovering Mathematics (Sriraman, 2005) 13,74, T9

Interest 06

Self-confidence 02, 64, 69
Affective  Curiosity 03, 67

Need 03, 04, 66, 07

Risk Taking 09

When Table 3 is examined, it is seen that the themes derived from the analysis of the data are cognitive and affective. From the
answers given to the questions ““What is mathematical creativity? And what are the characteristics of creative people?”, the
themes of cognitive and affective were obtained. These themes and the codes within them are discussed in detail below.

2.1. Cognitive

This theme, which deals with mental processes in a mathematical sense, is divided into two codes: concepts coming from the
general definition of creativity and concepts coming from the definition of mathematical creativity. Concepts that come from the
general definition of creativity and that are also mentioned in the literature (Silver, 1997; Torrance, 1974) are gathered under two
sub-codes called originality and flexibility. Concepts that come from the definition of mathematical creativity are gathered under
six sub-codes called higher-order thinking, associating, different representation, problem posing and discovering mathematics.
From among these, higher-order thinking (Ervynck, 2002), associating (Ervynck, 2002; Haylock, 1987), problem posing (Silver,
1997), problem solving (Silver, 1997; Sriraman, 2005) and discovering mathematics (Sriraman, 2005) are concepts found in the
literature. All the teachers mentioned this theme while explaining their opinions.

2.1.1. Concepts That Come from the Definition of General Creativity

The concepts of originality, flexibility and fluency, which are mentioned in the definition of general creativity, can also be
associated with mathematical creativity (Silver, 1997). None of the participants in this study mentioned the concept of fluency for
mathematical creativity. Therefore, this code is divided into two as originality and flexibility. These sub-codes are explained in
detail below.

2.1.1.1. Originality

Eight of the ten teachers referred to the originality sub-code by means of such expressions as generating a new idea, producing
a new solution in a mathematical sense, thinking differently from a mathematical point of view, looking from a different
perspective, producing unusual solutions, developing one’s own strategy. As in the concept of creativity, it is one of the most
mentioned sub-codes in mathematical creativity. The teachers generally focused on producing solutions that are different from
others in their opinions. One of the participants whose opinions are quoted directly below wanted to mean original solutions,
solutions different from others by means of the expression of creating one’s own solution. This is explained with the concept of
originality. Some of the teachers’ opinions are presented below.

“It can be creating your own solution. | think that producing and developing your own strategy is creativity.” (T1)

The participant, whose opinions are given below as direct quotation, emphasized originality by using the expression of
unknown methods.

“If considered mathematically, it means solving a problem using unknown methods rather than familiar ways.” (T3)

The participant, whose opinions are given as direct quotation below, referred to the concept of originality by using the
expression of using one’s own style.

“Students, for example, sometimes see things as some certain patterns when they look at any question, but sometimes some students come
out and say, “Can we do this in that way?” So yes, | like it very much; he/she sees something different; she thinks very simply. For example,
at that moment | have an equation in my mind, | don’t know, there is a more classical solution, then he/she offers something very different,
very sweet, small. In this sense, students also have mathematical creativity ... For example, there might be three different ways of solving an
problem and an ordinary student or any student can think of these three different ways to solve the problem, but a student who finds a
different method and solves it in a unique way, with a unique pattern, with a unique material, is mathematically creative.” (T5)
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The teacher, whose opinions are given as direct quotation below, referred to creativity by means of the expressions such as a
different solution, one’s own method.

“For example, he/she accepts the methods given by the teacher, but he/she also wonders if there is a different method or what his/her method
might be, he/she may also look for a different method.” (T10)

2.1.1.2. Flexibility and Fluency

This concept was mentioned by five out of the ten teachers. Unlike the originality code, which includes the expression of
producing a different solution, the flexibility code means that a student produces solutions different from each other. Some of the
opinions are presented below.

All of the participants whose opinions are given as direct quotations below mentioned a student’s producing different ways of
solution; this expression can be associated with the concept of flexibility.

“In other words, it may be producing different solutions while solving problems.” (T2)

“For a child who approaches a question not only through a memorized solution, but through multiple different solutions, | can say that his/her
mathematical creativity is high.” (T6)

“There is one solution to a mathematical problem, the child learns it, or for example, we explain how the operations of addition and
subtraction can be done from the mind to students in the 5t grade; there are different methods of doing this. There is a method of separating
into tens, ones. We teach several methods of doing this. The student accepts these but tries to find different alternative methods. This is
creativity to me.” (T10)

As can be understood from the above-given expressions of the teachers, the concept of fluency and flexibility in mathematical
creativity is associated with producing different solutions.

2.1.2. Concepts That Come from the Definition of Mathematical Creativity

There are some concepts that come to the fore in creativity specific to the field of mathematics. These concepts are gathered
under six sub-codes called higher-order thinking, associating, different representation, problem posing, problem solving and
discovering mathematics. These sub-codes are explained in detail below.

2.1.2.1. Higher-Order Thinking

Expressions that refer to higher-order thinking skills such as critical thinking, questioning, analyzing, making inferences and
reasoning are included under this code. Eight out of the ten teachers referred to the sub-code of higher-order thinking. This sub-
code is one of the most mentioned sub-codes in the opinions on mathematical creativity, and it is mostly emphasized by means
of the expression of questioning. Some opinions of the teachers are presented below.

The participant, whose opinions are given as direct quotation below, referred to higher-order thinking by means of the
expressions of critical thinking and examining the reason without memorizing.

“They have high critical thinking ... They do not rely on rote-learning in the lesson. For example, instead of memorizing what the teacher has
told, he/she examines the reasons and consequences of it.” (T3)

The participant, whose opinions are given below emphasized higher-order thinking by means of the expressions of internalizing
the information instead of memorizing it.

“Instead of memorizing the given information completely and repeating it like a parrot, it is a bit like constructivism that he/she can absorb
the given information and add something to it, constructs it.” (T4)

The participant, whose opinions are given as direct quotation below, mentions that a creative child examines differences, asks
different questions, all of which are indicators of higher-order thinking.

“Frankly, | think he/she is creative with his/her questions rather than presenting a product. It’s not about solving problems rather about
asking questions. For example, we are studying the subject of rational numbers. One of my students asks “How is this different from
fractions?” After all, both are related to numerator and denominator. To me, this is creativity because one person out of 30-35 people asked
this, the other 34 people didn’t. Then | say that this student thinks creatively because if both of them were same, their names would also be
same. So, they are different. This student analyses this difference. Accordingly, he/she thinks that rational numbers and fractions are different.
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This is creativity in my opinion; it is not an absolute necessity to generate a product. He/she does not have the means to do this. The questions
he/she asks show that he/she is creative.” (T7)

2.1.2.2. Associating

The opinions of the teachers who mentioned associating mathematics with real life, associating mathematical ideas with each
other and associating mathematics with different disciplines are gathered under this sub-code. Five out of the ten teachers stated
that mathematical creativity is related to the ability to associate and the most frequently mentioned type of association is
association with real life. Some opinions of the teachers are given below.

The participant, whose opinions are given as direct quotation below, talks about recognizing that there is mathematics in a
real-life situation, in a game, that is, associating mathematics with real life. He/she also stated that establishing associations
between mathematics subjects also requires creativity.

“Sometimes students say things and | realize that there is mathematics in them. Like, for me, it’s like something that | thought never existed.
Here can be mathematical creativity ... For example, they have a card and they say something about the numbers on it and say that there is
mathematics in here. Yes, it is indeed used, for example, you do not associate the game of taso with mathematics, you know, it has no
conceptual relationship but yes there is mathematics there ... Or if he/she associates what she finds with other subjects, this is also creativity.”
(T1)

The participant, whose opinions are given as direct quotation below, referred to the association with daily life by means of the
expression of giving examples of rectangular-like objects around him/her and the association between the subjects by means of
the expression of the student’s being able to think about the pentagon when he/he has learned about the rectangle.

“Or, for example, | think the ones who can give examples of different shapes that look like rectangles or the different objects he/she can see
around him/her while he/she is learning the subject of rectangle; this can be an example of creativity. Or the ones who can imagine polygons
or hexagons and heptagons while | am teaching the subject of rectangle.” (T2)

The participant, whose opinions are given as direct citation below, talked about associating mathematics with different
disciplines under the concept of creativity.

“Or, as | said, bringing together different disciplines and mathematics, integration.” (T4)

The participant, whose opinions are given as direct quotation below, stated that associating mathematics with daily life
requires creativity.

“He/she can transfer mathematics to daily life, that is, if he/she can better understand fractions from the examples he/she sees, for example
while he/she is cutting a cake, he/she can see the examples of fractions.” (T8)

2.1.2.3. Different Representation

Expressions to explain mathematical concepts with pictures, manipulatives, symbols or verbally are included under this sub-
code. Two out of the ten teachers mentioned the sub-code of different representation and these teachers also emphasized the
symbolic or visual dimension of different representation.

The participant, whose opinions are given as direct quotation below, mentioned that it requires creativity to be able to show
concepts with pictures or mathematical symbols.

“For example, there may be students who can paint them and put them on paper, even though | have not taught them. There may be children
who can interpret the question, translate it into mathematical language, or show it in different representations. Or, for example, he/she is
not satisfied when | teach something, so he/she needs to visualize it. These students can be considered to be creative.” (T5)

2.1.2.4. Problem Posing

One of the most important components of mathematical creativity is problem posing. The expressions of the participants, who
mentioned students creating their own questions and problems, are gathered under the sub-code of problem posing. Four out of
the ten teachers mentioned this sub-code. Some of the teachers’ opinions are given below. The participants, whose opinions are
given as direct quotation, stated that writing questions or posing problems requires creativity.

“...Last week, | went to a course called question writing techniques. For example, | think creativity is needed there as well. You know, they
expect us to write different questions. In fact, mathematical creativity can be something like that. Writing different questions. Yes, | think it’s
very difficult to write a mathematical question, and there is a need for creativity.” (T1)
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“For example, when we look at it in terms of problem posing, | think problem posing is a creativity in itself as It requires bringing out something
different from the things given.” (T9)

2.1.2.5. Problem Solving

Problem solving, which is one of the most frequently mentioned sub-codes by the teachers, has an important place in
mathematical creativity. Expressions such as producing solutions to problems are gathered under this sub-code. Seven out of the
ten teachers mentioned this sub-code.

The participants whose opinions are given below as direct quotations associated problem solving with creativity.

“That is, it may be producing different solutions while solving problems.” (T2)

“When it comes to mathematical creativity, we can look at it from different perspectives. For example, if we look at it from the perspective
of problem solving, we can say that mathematical creativity is high if he/she can come up with different solutions to that problem.” (T9)

2.1.2.6. Discovering Mathematics

One of the most important findings of this study is that the teachers did not put much emphasis on the concept of discovering
mathematics in the context of mathematical creativity. Only three of the ten teachers associated discovering knowledge and
finding it by oneself by researching with the concept of mathematical creativity and emphasized discovering knowledge as
mathematical creativity.

“He/she is not satisfied with what is said but discovers. The teacher has taught the subject to some extent. The ones who want to further
discover the subject are creative.” (T3)

“Discovering knowledge, for example, is something that increases creativity.” (T9)

“Instead of memorizing the given information completely and repeating it like a parrot, it is a bit like constructivism that it can absorb the
given information and add something to it, build it.” (T4)

2.2. Affective

The opinions of the teachers who associated mathematical creativity with emotions and feelings are gathered under this
theme. Six out of the ten teachers mentioned the theme of affective. The theme consists of five codes: self-confidence, curiosity,
need, interest and risk taking. Three teachers mentioned the code of self-confidence, two mentioned the code of curiosity, one
mentioned the code of interest, four mentioned the code of need and one teacher mentioned the code of risk taking. Some of the
opinions are given below. The participant whose opinions are given below as direct quotations referred to the code of interest.

“For example, he/she can design an activity on his/her own; he/she has a high interest in mathematics. For example, he/she says “Look, |
thought about this event, can | do something like that?”; thus, we can say that he/she has a high interest in mathematics.” (T6)

The participant whose opinions are given as direct quotation below mentioned the code of self-confidence.

“I think creativity also requires self-confidence. You must be self-confident to come up with a creative idea. In particular, you need to be able
to explain clearly what you think.” (T2)

The participant whose opinions are given as direct quotation below referred to self-confidence and risk taking.

“... Students who can take risks. Apart from that, self-confident students, self-confident students are different ... That is, those who can think
differently and take risks.” (T9)

3. Mathematically Creative People, Their Characteristics and Teacher Creativity

On the basis of the answers given to the questions “What is mathematical creativity?, Who are mathematically creative people
and What are the characteristics of these people?”, under the heading of “Mathematically Creative People, Their Characteristics
and Teacher Creativity” three themes were obtained. The three themes, eighteen codes and the participants who mentioned
these codes for the concepts of mathematically creative people, their characteristics and teacher creativity are shown in Table 4.

Table 4. Opinions of the Teachers about Mathematically Creative People, Their Characteristics and Teacher Creativity

THEME CODE PARTICIPANT
Students T1, 74,75 T6
Teachers T1,73,T4, 75,76, T7, T8
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Mathematically Academicians T4

Creative People Researchers 74
Parents T6
Anyone T6, T9
Mathematically talented students 75,77, T8 T10
Foresighted T10
Solution-oriented Ti0

Their Extra\./ert o T10

Characteristics Emotional thinking T2
Open to new ideas T2
Developing a method and activity to understand the subject 73,75 T6
Thinking three-dimensionally 75
Teacher’s writing different problems T1, 77
Teacher’s thinking differently T4, T5

Teacher Creativity  Creativity in teaching method 13,74, 75,76, T7, T8

Material design 15,77

When Table 4 is examined, it is seen that the themes derived from the analysis of the data are mathematically creative people, their
characteristics and teacher creativity. The theme of teacher creativity was derived from the answers given to the question “What is mathematical
creativity?”. The theme of mathematically creative people was derived from the answers given to the question of “Who are mathematically
creative people?” and the theme of their characteristics was derived from the answers given to the question of “What are the characteristics of
these people?”. These themes and related codes are given below.

3.1. Mathematically Creative People

According to the opinions received from the teachers, six codes were formed under this theme; students, teachers,
academicians, parents, researchers and anyone. Each of the codes of academicians, researchers and parents was mentioned by
one teacher.

“They can academicians at universities. Then, they can be teachers. Or they can be researchers or people studying mathematics; that is, they
can be students.” (T4)

The opinions of the participant coded as T4 correctly point to people having mathematical creativity. In order to be
mathematically creative, an individual must be studying in the field of mathematics. Seven of the ten teachers stated that the
mathematically creative person could be teachers, and four of them stated that they could be students. Therefore, it is seen that
the participants associate teachers with mathematical creativity more than students. Two of the ten teachers said that anyone
can be mathematically creative. The participant whose opinions are given below as direct quotation stated that parents, teachers,
students and anyone could be mathematically creative.

“They can be parents too. That is, the parents who try to support the development of their children can be mathematically creative; therefore,
not just teachers and students. In other words, | think that parents should also have strong mathematical creativity because it is not enough
just to give birth to the child, but also to support him/her in every sense. This can be education or career in a profession. They need to instil
that creativity in them at least until they reach a certain age. Instead of keeping the child in front of the television all the time, they will be
able to teach him/her a different way of thinking. At least, they should be able to explain where some things come from and be able to answer
the questions of a 3-year-old. That’s why | think it should be a feature that belongs to anyone. At least to a certain extent.” (T6)

3.2. Their Characteristics

The specific features that are distantly related to mathematical creativity are gathered under the theme of their characteristics.
This theme mentioned by seven teachers consists of eight codes: mathematically talented students, foresighted, solution-
oriented, extrovert, emotional thinking, open to new ideas, developing a method or activity to understand the subject and thinking
three-dimensionally. Four teachers referred to the code of talented students and three teachers referred to the code of a method
or activity to understand the subject. Each of the other codes was mentioned by one teacher. Therefore, it is seen that the most
emphasized characteristic in this theme is talent. Some opinions of the teachers are presented below. The participant whose
opinions are given as direct quotation below mentioned the codes of emotional thinking and open to new ideas.

“I think there may be people who think emotionally, so since mathematics requires a very abstract thinking, one must actually be a little
emotional and open to ideas in order for creativity to be involved.” (T2)

The participant whose opinions are given as direct quotation below mentioned the code of developing a method or activity to
understand the subject.
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“Develops a method in order to understand the subject” (T3)

The participant whose opinions are given as direct quotation below referred to the codes of mathematically talented students
and three-dimensional thinking.

“First of all, these children are talented on numbers, so | think that their mathematical intelligence is high. When they look at the question,
for example, most students think about what | teach, while those children think differently, or while | teach the first way, for example, they
say the second way, while I'm about to teach it. Or what else can it be ... There might be students thinking three-dimensionally, there may be
students who can look from many other different perspectives. Sometimes students think in a much more sophisticated way than their peers,
they may be these students. In other words, they can look at the subject from a different point of view.” (T5)

The participant whose opinions are given as direct quotation below mentioned the code of mathematically talented students.

“Genetic background is very important in mathematics. | have seen over time that if the child does not have a genetic background, it is difficult
to achieve results no matter how hard he/she works. So there may be some genetic background and family support since childhood.” (T8)

The participant whose opinions are given as direct quotation below referred to the codes of mathematically talented students,
foresighted, solution-oriented and extrovert.

“His/her mathematical intelligence is high; his/her perception is clear. He/she is foresighted. He/she can solve problems in future life, solve
them easily, has extravert personality.” (T10)

3.3. Teacher Creativity

When the opinions of the teachers are examined, it is seen that most of them associated the concept of mathematical creativity
with the teachers’ use of creative methods in their lessons. Seven out of the ten teachers mentioned this theme. This theme
consists of four codes: creativity in teaching method, material design, teacher’s writing different problems and teacher’s thinking
differently. While six teachers mentioned the code of creativity in teaching method, each of the other codes was mentioned by
two teachers. Some of these opinions are presented below.The participant whose opinions are given below as direct quotation
referred to the code of creativity in teaching method by means of the expression of creating a participatory method.

“Creating a method suitable for children’s thoughts by seeing their thoughts and characteristics, creating methods suitable for them to
participate and planning the lesson accordingly.” (T3)

“Producing mathematical stories that will solve the misconceptions in mathematics ... While applying differentiated education practices
during the lesson, or constructivist education, learning by doing, there might be variation in the practices in the process ...” (T4)

The participant whose opinions are given as direct quotation below related mathematical creativity to the creativity of the
teacher and mentioned all the codes of creativity in teaching method, material design and teacher’s thinking differently.

“Mathematical creativity, in my opinion, is; we are all teachers, we all teach about the same topics but everyone has a different way of
teaching. For example, adding something from yourself, creativity, for example using materials. Yes, there are some materials, these are
fraction bars, ten blocks, these are the blocks we use in patterns, yes, these are the materials we all use, but if a math teacher can design
something himself/herself, for example, if he/she can design materials, or look from different perspectives, I think he/she has creativity on
that subject. That’s mathematical creativity for me. That is, if he/she can look at the questions from a different point of view, yes, it may be
to be able to look at the questions from a different perspective. It can be producing different materials.” (T5)

DISCUSSION and RESULTS

This study was conducted to examine the opinions of the teachers who received high scores from the Creativity Fostering Teacher Behaviour
Index on creativity, mathematical creativity and fostering mathematical creativity. In this regard, using the findings obtained from the data
analysis, discussions and results supported by the literature are presented.

First, the teachers’ opinions on creativity were examined, and as a result of the examinations, four themes were obtained: cognitive,
affective, creative people and personality characteristics. When the teachers were asked about the concept of creativity, it was seen that the
most focused feature was the code of originality (ten teachers) under the theme of cognitive. The teachers emphasized the originality dimension
of creativity by using expressions such as thinking and doing unique, original, unusual, different, new things. This finding of the current study
concurs with the literature (Akcanca and Cerrah-Ozsevgeg, 2016; Aljughaiman and Mowrer-Reynolds, 2005; Ersiikmen, 2010; Panaoura and
Panaoura, 2014). Panaoura and Panaoura (2014) asked pre-service teachers about the concept of creativity and they concluded that eight out
of ten pre-service teachers associated creativity with originality. In the current study, it was seen that while teachers mentioned the flexibility
(three teachers) and fluency (four teachers) components of creativity within the concept of general creativity, they did not emphasize these
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components as much as originality. The reason why flexibility and fluency were not mentioned as much as originality is Leikin’s (2009) claim that
the concept of originality has a cultural acceptance. Here, it can be said that teachers focus on original solutions in the concept of creativity, and
that they are far from concepts such as productive (fluent) and flexible thinking.

In the findings related to cultural concepts in the theme of cognitive, it was seen that teachers (seven teachers) associated creativity with
other thinking skills. Thinking skills that the teachers associated creativity with are critical thinking, questioning, analyzing and multidimensional
thinking. This finding is consistent with the results of Demir and Agikgil (2021). In the study conducted by Biber (2006), the teachers stated that
one of the characteristics of creative students is questioning, which is similar to the current study. Sheffield (1994) expressed creativity as the
ability to observe events quickly, to grasp the cause-effect relationship and to question. Similar to Sheffield (1994), Altin and Saracaloglu (2018)
stated that there is a similarity between creativity and critical thinking in terms of being multi-dimensional. Accordingly, the opinions expressed
by the teachers in this study concur with the literature. In addition, some teachers (two teachers) described creativity as imagining. In addition,
as can be seen from the findings, there emerged no conceptual consensus on creative people and the personality characteristics of creative
people and it was revealed that teachers had different subjective opinions.

Two headings were derived from the opinions expressed by the teachers on mathematical creativity: mathematical creativity and
mathematically creative people, their characteristics and teacher creativity. Under these headings, the themes of cognitive, affective,
mathematically creative people, teacher creativity and personality characteristics were formed. In the theme of cognitive, as in the theme of
general creativity, the most emphasized code was originality (eight teachers). The teachers mentioned the originality dimension of creativity by
using expressions such as producing an unusual, different, new solution, and developing one’s own strategy. In previous studies that conducted
interviews on mathematical creativity, participants expressed opinions similar to the ones expressed in the current study (Demir and Agikgil,
2021; Diindar, 2015; Leikin, Subotnik, Pitta-Pantazi, Singer and Pelczer, 2013). In the current study, some teachers (five teachers) emphasized
the flexibility and fluency component of mathematical creativity by using expressions such as producing different solutions, thinking about
different things. However, considering the fact that these teachers are teachers with higher scores from the Creativity Fostering Teacher
Behaviour Indey, it can be said that the rate of 50% is below the expected value. However, the fluency and flexibility component means
generating a lot of ideas, productivity and has a place in mathematical creativity (Silver, 1997). It can be considered as an important finding that
the teachers mentioned the idea of producing too many and too few ideas because although the teachers’ emphasis on originality is important
for the concept of creativity, mathematical creativity requires mental capacity, flexibility and competence to produce many solutions as much
as it requires producing original solutions. In this respect, the fact that teachers are conceptually far from these important sub-components of
creativity suggests that supporting these sub-skills may be overlooked.

The other code that many (seven) of the teachers referred to is higher-order thinking, which includes expressions such as questioning,
reasoning and analysis. In this regard, the opinions elicited in the current study concur with opinions and definitions encountered in the literature
(Cansiz-Aktas, 2016; Demir and Acikgll, 2021; Diindar, 2015; Ervynck, 1991; Mann, 2006). Moreover, some of the teachers (five teachers)
associated mathematical creativity with establishing connections among the subjects of mathematics and with different disciplines. Similarly, it
is seen in the literature that mathematical creativity is defined as being able to establish connections with other disciplines, create mathematical
relationships and connect ideas (Haylock, 1997). The fact that only half of the teachers referred to this concept may enable us to conclude that
teachers do not put much emphasis on the ability to associate as an important component.

Other concepts that the teachers associated with mathematical creativity are problem solving (seven teachers), problem posing (four
teachers) and they especially emphasized that the solutions to problems should be unique and different. Mathematical creativity has been
associated with problem solving (Leikin et al., 2013) and problem posing (Shriki, 2010) in many studies, as in the current study. Problem posing
skill is as important as problem solving skill and supporting the development of these skills is very important for mathematical creativity.
However, while most of the teachers (seven) emphasized problem solving skill, only a few (four teachers) mentioned problem posing skill. It is a
remarkable finding that the majority of the teachers did not mention problem posing skill while talking about the concept of creativity.

In addition, mathematics is a science of discovery. Mathematicians enable science to progress by discovering different problems and theories
in the mathematical space. At the same time, students learn mathematics by combining and discovering the links between different pieces of
mathematical knowledge at the K-12 level. However, in the current study, only three teachers emphasized the conceptual link between
mathematical creativity and discovering mathematics. It is a remarkable finding that the teachers of the Ministry of National Education, where
the constructivist approach has been applied within the framework of the curriculum, did not emphasize this concept. This finding gives rise to
the idea that there is a gap in the opinions of teachers on the concept of mathematical creativity.

Another remarkable finding of the current study is related to teacher creativity. When the participants were asked what mathematical
creativity is, it was seen that most of them (seven teachers) associated this concept with a creative teacher. Teachers’ using creative teaching
methods (six teachers), designing materials (two teachers), writing questions (two teachers) and thinking differently (two teachers) were
perceived as mathematical creativity. Similar opinions have been seen in the literature but not under the concept of creativity rather under the
concept of creative teacher. Seen from this perspective, it can be argued that the teachers in other studies in the literature think of their own
creativity as mathematical creativity; thus, they have partially distanced themselves from the concept and attributed a different meaning to the
concept.

As aresult, in the interviews conducted with the teachers who scored above the average in the Creativity Fostering Teacher Behaviour Index,
it was seen that even if the teachers did not take a course on mathematical creativity, they had some opinions on creativity and mathematical
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creativity and these opinions concur with the relevant literature. In particular, originality emphasized for creativity, problem solving emphasized
for mathematical creativity and originality and higher-order thinking are the concepts that have been widely mentioned by many researchers in
the literature. Therefore, the opinions of the interviewed mathematics teachers are valid expressions for mathematical creativity. However, the
fact that many of the teachers did not mention concepts such as discovering mathematics, making connections within mathematics itself and
posing mathematical problems which are indispensible part of the concept of mathematical creativity shows that teachers have conceptual gaps.
It is one of the remarkable findings of this study that the teachers who scored well above the average in a scale measuring teachers’ ability to
foster creativity in the classroom did not mention these important concepts. Future research on how teachers can foster mathematical creativity
can answer the questions raised by the findings of the current study. Research to be conducted on how and to what extent the teachers who
can express mathematical creativity well can foster mathematical creativity in the classroom can help fill the void in the literature.

The current study was conducted to draw conclusions about teachers’ opinions on mathematical creativity and supporting mathematical
creativity via interviews. In order to collect more detailed data for future research, it may be suggested to make classroom observations on how
teachers support mathematical creativity in the classroom. In addition, the main purpose of this research is to examine teachers' views on
supporting mathematical creativity. However, in the research, it was understood from the teachers' views that there are barriers to supporting
mathematical creativity. Therefore, it may be recommended to conduct more detailed interviews in order to examine the barriers to
mathematical creativity for future research. Finally, in this study, it was noticed that teachers had gaps in mathematical creativity. For this reason,
it is recommended to organize in-service trainings in order to eliminate these deficiencies.
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Abstract

Purpose: This study aims to determine the item parameters and estimations of student attribute profiles related to the 2012
8th Grade HSEE Mathematics subtest item responses using the G-DINA model and examine whether the items show DIF
according to the gender variable.

Design/Methodology/Approach: The study was conducted on the data of 1.063.570 students who took the 2012 HSEE
Mathematics subtest. The analysis was carried out on the target population data to avoid sampling error. This study is a
descriptive, survey type study.

Findings: When the model fit indices and comparison results were examined, it was concluded that the model that best
explained the behavior of students responding to the items in the 20-item form of the 2012 HSEE Mathematics subtest was G-
DINA. When the G-DINA model parameters were examined, it was found that the a; = [0000] attribute profile (with 61%) in
which none of the four defined attributes were found in the student, and the a;4 = [1111] attribute profile (with 17%) in
which all four attributes were present in the student (17%) were the most common attribute profiles. As a result of DIF analysis
within the scope of CDM, and it was identified that item 4 showed a significant uniform DIF in favor of female students while
item 19 showed a uniform DIF in favor of male students at moderate level.

Highlights: It is thought that DIF analyses within the framework of cognitive diagnostic models can provide a statistical basis
for item bias decisions.

6z
Calismanin amaci: G-DINA model kullanarak 2012 SBS 8. Sinif Matematik alt testi madde cevaplarina iliskin madde

parametreleri ve 6grenci nitelik profili kestirimlerinin belirlenmesini ve maddelerin cinsiyet degiskenine gére DMF gosterip
gostermediginin incelenmesidir.

Materyal ve Yontem: Galisma, 2012 yili SBS Matematik alt testini alan 1.063.570 6grenci verisi lizerinde yUrttalmustar.
Analizler, 6rnekleme hatasinin 6niine gegmek amaciyla evren verisi tizerinde gergeklestirilmistir. Betimsel diizeyde, tarama
turande bir aragtirmadir.

Bulgular: Model uyumu indeksleri ve karsilastirma sonuglari incelendiginde, 6grencilerin 2012 SBS Matematik alt testinin 20
maddelik formunda yer alan maddelere cevap verme davraniglarini en iyi agiklayan modelin GDINA oldugu sonucuna
ulagilmistir. GDINA model parametreleri incelendiginde, tanimlanan dort nitelikten higbirinin 6grencide bulunmadig a; =
[0000] nitelik profili (%61) ile dort niteligin de 6grencide bulundugu a;¢ = [1111] nitelik profilinin (%17) en ¢ok rastlanan
nitelik profili oldugu belirlenmistir. BTM kapsaminda DMF analizleri sonucunda, 4. maddenin énemli dizeyde kiz 6grenciler
lehine tek bigimli DMF gosterdigi; 19. maddenin ise orta dizeyde erkek 6grenciler lehine tek bigimli DMF gosterdigi
bulunmustur.

Onemli Vurgular: Bilissel tani modelleri cercevesinde DMF analizleri ile madde yanhligi kararlarina istatistiksel bir zemin
olusturulabilecegi dusuntlmektedir.
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INTRODUCTION

Central examinations conducted by the Ministry of National Education (MoNE) are decisive in the secondary education
placement process in Tirkiye. In our country, the secondary education placement exams held at the national level by the MoNE
have differed in terms of method and content in various periods. Student selection and placement was carried out centrally,
sometimes by applying a single exam and sometimes more than one exam. Although it was expressed with different names (OKS,
SBS, TEOG, LGS, and so on.) in different periods, the common purpose of the exams is to select and place students for high schools.
In our country, the exam conducted by MoNE between 2007-2013 to place students in secondary education is the High School
Entrance Exam (HSEE). Ensuring the validity of large-scale exams such as HSEE, which had special purposes such as selection and
placement, and whose results could directly affect the lives of students, accordingly, was of great importance in terms of the
accuracy of the decisions taken.

Determining whether the test items in the exams provide an advantage to any of the subgroups due to the characteristics of
the test taker groups that are not related to the measured attribute by differential item function (DIF) analysis is of great
significance as evidence of the validity of the test scores and the decisions taken accordingly. DIF analysis, which has become a
part of item analysis in recent years, is routinely performed to ensure the validity and fairness of test scores. Although many DIF
methods have been developed within the scope of Classical Test Theory (CTT) and Item Response Theory (IRT), the applications
of these methods in cognitive diagnosis models (CDM) are quite limited.

Cognitive diagnosis models are latent classroom models developed to assess whether students have interrelated but
distinguishable latent attributes (de la Torre, 2011; Hou et al., 2014; Haagenars & McCutcheon, 2002). The fact that cognitive
diagnosis models are more related to classroom teaching and learning processes and that they provide more diagnostic
information have caused them to be considered more as a psychometric research topic (Rupp & Templin, 2008; de la Torre, 2011;
de la Torre & Douglas, 2004; Embretson, 1997; Junker & Sijtsma, 2001; Tatsuoka, 1985). Cognitive diagnostic models have been
developed as an alternative to one-dimensional item response models to determine whether the respondent has the multi-
component skills required to answer test items correctly (de la Torre, 2009).

IRT models only provide a single score that assesses the overall ability level of the respondent. However, the CDM analysis
provides a profile that shows what attributes, skills, or knowledge each respondent has. These profiles contain important
information that can have an impact on learning and teaching. Instead of just giving a total score, CDM shows the attributes,
strengths, and weaknesses of individuals and the reasons for failure in detail. This provides valuable guidance for better guiding
learning processes and improving instructional design. Traditional IRT methods examine whether the probability of answering the
item correctly differs between respondents in different subgroups who are at the same ability level or get the same total score
(Hambleton et al., 1991; Zumbo, 1999). DIF within the scope of CDM, on the other hand, evaluates the differentiation of the
probability of answering the item correctly among respondents who are in different groups and have the same latent attribute
profile. DIF assessments under CDM provide evidence of the invariance of the item-attribute interaction between groups (Hou et
al., 2014). According to Hou et al. (2014), the presence of items with DIF in terms of CDM may lead to item parameters and latent
trait profile estimations that are not valid for each group. Therefore, DIF analyzes are necessary to determine parameter and
structure invariance (Zumbo, 2007). Since item parameters represent interactions between attributes and items, DIF analysis
sheds light on whether the attribute-item interaction is invariant between comparison groups. Group membership, which can
affect how items are perceived and resolved, may act as a variable leading to DIF. For this reason, controlling the invariance
between groups with DIF analysis is considered as the necessary first step of CDM applications (Hou et al., 2014).

In the context of CDM, DIF can be represented by 4;,, = P(XJ = 1|al)F - P(X]- = 1|al)R. Here 4;,, indicates item j. in DIF
for respondents with latent attribute profile; @; the probability of success in the item j. for respondents with latent attribute
profile. A value of 4;,, > 0 indicates that the item shows DIF in favor of the focus group, while a value of 4;,, < 0 indicates that
the item shows DIF in favor of the reference group. The fact that 4;,, = 0 for all attribute profiles is interpreted as the case where

the item does not show DIF.

Similar to DIF under IRT, uniform and non-uniform DIF can be identified in cognitive diagnostic models. Regardless of the latent
attribute profile, if the probability of answering an item correctly is consistently higher or lower for a group, in other words, if 4,
is either positive or negative in all latent attribute profiles, the item shows uniform DIF. While the probability of answering the
item correctly is lower in some latent trait profiles for a group, and while it is higher in some other latent profiles for the same
group, non-uniform DIF is the case there. Namely, in non-uniform DIF, the sign of 4;, changes depending on the latent attribute

profiles (Hou et al., 2014).
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In the current study, the aim is to determine whether the 2012 HSEE 8th Grade Mathematics subtest items based on the G-
DINA model, which is one of the cognitive diagnosis models, show DIF according to the gender variable, and to identify the model
parameters and student qualification attributes. It is thought that this study will contribute to the relevant literature due to the
limited number of studies in which DIF studies are handled within the scope of CDM (Milewski & Baron, 2002; Zhang, 2006; Li,
2008; Hou et al., 2014; Li & Wang, 2015). When the relevant literature is analyzed, it is seen that studies using cognitive diagnosis
models are generally carried out on simulation data (de la Torre & Douglas, 2004; Zhang, 2006; Hou et al., 2014; Li & Wang, 2015;
Omiir Stinbill & Kan, 2015). In the current study, it is thought that large-scale HSEE real data at the national level will make
important contributions to the field in terms of seeing how the G-DINA model will produce results, providing empirical information
about learning and teaching processes, and providing evidence for the validity of test scores.

METHOD/MATERIALS

Research Design

This study is a descriptive, survey type study as it aims to determine whether the 2012 HSEE 8th Grade Mathematics subtest
items show DIF according to the gender variable, and to estimate model parameters and student attribute profiles using the G-
DINA model. The purpose of survey research is generally to make a description by taking a picture of an existing situation related
to the research topic (Blyukoztiirk et al., 2014). Survey studies are studies conducted on larger samples compared to other studies
in which certain characteristics of a group (e.g., ability, attitude, belief, and knowledge) are described (Fraenkel & Wallen, 2012).

Population

The population of the study consists of 1.075.546 students who participated in the 8th Grade High School Entrance Exam in
2012. The study was carried out on the data of a total of 1.063.570 students, excluding the students whose gender information in
the 2012 HSEE Mathematics subtest could not be accessed from the analysis. The students that were removed from the data set
constituted approximately 1% of the data set. The analysis was carried out on the whole target population data to avoid sampling
error. The distribution of students by gender for the mathematics subtest is provided in Table 1.

Table 1. The Distribution of the students according to gender

Gender N %

Female 523.939 50,7
Male 539.631 49,3
Total 1.063.570 100

When Table 1 is examined, it is seen that 523.939 (50,7%) of them are females and 539.631 (49,3%) of them are males.

Data Collection

Depending on the purpose of the study, the data collection process includes obtaining the item response data for the Transition
to Secondary Education System (which is done via HSEE) 2012 8th Grade Mathematics subtest and creating the Q-matrix that
defines the relationships between the items and the attributes. The data of the 8th grade mathematics subtest of the HSEE held
in 2012 were provided by the Ministry of National Education, General Directorate of Assessment and Examination Services. As for
the Q matrix, it was determined through the focus group discussion with the participation of 7 field experts.

According to the guide of the Transition to Secondary Education System (TSES) Placement test, 20 multiple choice mathematics
questions with 4 options were directed to the students in the 8th grade. The descriptive statistics regarding the mathematics
subtest used in the study were provided in Table 2.

Table 2. The descriptive statistics of the mathematics subtest

Statistics Mathematics Subtest
Number of Item 20
Number of Students 1.063.570
Min. Score 0
Max. Score 20
Mean 7.17
Variance 22.60
Standard Deviation 4.75
Skewness 0.94
Kurtosis 0.07
KR-20 0.86
Standard Error of Measurement 1.79
Mean Difficulty ( p ) 0.36
Mean Discrimination (rpp) 0.51
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When Table 2 is examined, it is seen that the reliability coefficient (KR-20) for the mathematics subtest is 0.86. That the
reliability coefficient calculated is higher than 0.70 in terms of internal consistency is generally considered sufficient for the
reliability of the test scores (Biyukoztiirk, 2012). In addition, a mean difficulty value of ( Z ) 0.36 indicates that the students who

took the test answered 7.17 of 20 items on average in the test, and that skewness and kurtosis coefficients are positive indicates
that the score distributions of the mathematics subtest are skewed to the right, which means that there is an accumulation in low
scores.

The Formation of the Q-matrix

The quality of diagnostic evaluations is influenced by the correct identification of the attributes underlying test performance.
It is stated that various sources such as test guides, learning domain theories, item content analysis, analysis of the respondent's
test process, and related research results in the literature can be utilized to determine the attributes covered in a test (Embretson,
1991; Leighton & Gierl, 2007). Lee and Sawaki (2009a), on the other hand, stated that when cognitive models of task performance
are not available and cognitive diagnostic models are used for non-diagnostic tests, it is a good starting point to brainstorm about
possible attributes by examining the test content in detail. Accordingly, in this study considering that the HSEE, which is used for
selection and placement purposes, was not developed for diagnostic purposes, the study aimed to determine the possible
attributes to be measured with the HSEE mathematics subtest through focus group interviews.

The focus group discussion process, which was carried out to determine the Q-matrix that defines the relationships between
items and attributes and shows whether a feature is necessary for an item, was completed in 4 stages. In the focus group interview,
firstly, the possible attributes to be measured with the mathematics subtest and the gains associated with the items were
examined and the boundaries, main topics and interview questions of the focus group interview were determined. In the second
stage, the field experts who were going to participate in the research were identified and invited to the interview. In the third
stage, the place and time for the focus group meeting were arranged, the necessary arrangements were made, and the interview
was held. As for the last stage, the short notes taken during the interview were analyzed and the results were summarized.

A principle and 7 field experts participated in the focus group meeting held to determine the attributes required for answering
the items correctly. Although there are different opinions about how many people the group size should consist of in focus group
interviews, ideally 6-8 people are considered sufficient (Yildirim & Simsek, 2011). Since the identification of the attributes required
for answering the items correctly and the definition of the relationships between the items and the attributes require expertise
and experience both in the fields of mathematics education and measurement and evaluation, it was ensured that all experts
graduated from mathematics education and held at least a master's degree in mathematics education or measurement and
evaluation fields. Detailed information on the training areas of the experts participating in the focus group interview is given in
Table 3.

Table 3. The distribution of the experts that took part in the focus group meeting

Educational Background Nz(r)rleer In Total (%)
A teacher at MoNE

»  Ph.D. student in Mathematics Education 1 12,5

A research assistant 7 87,5

»  Ph.D. student in Mathematics Education and MA student in Assessment 1 12,5

»  MA degree from Primary School Mathematics Education and Ph.D. student in Assessment 2 25

»  Ph.D. student in Assessment 3 37,5
Ph.D. student in assessment (a principle) 1 12,5
Total 8 100

In the focus group discussion, the aim was to create an environment where the participants could hear the opinions of others
and think about their own opinions accordingly. In line with this, the environment was prepared in a round seating arrangement
so that the experts could see each other. Care was taken to ensure that the environment was noise-free, and that the conversation
was not interrupted. At the beginning of the focus group discussion, an explanation was made to the experts regarding the purpose
and scope of the study, and a form containing the mathematics items that were the subject of the research and the pedagogic
gains thought to be related to these items was distributed. In addition to this form, the classification of learning domain and
cognitive skills covered within the scope of TIMSS 2015 8th Grade Mathematics Framework (Gronmo et al., 2014) was also utilized
to examine the item contents, relevant learning areas, and the attributes to be measured with a specific item.

In the focus group interview, the acquisition related to the mathematics subtest items were evaluated in terms of the learning
areas included in the Mathematics Lesson (the 6-8th Grades), the Curriculum, and TIMSS 2015 8th Grade Mathematics Framework.
Additionally, the cognitive skills to be measured with items were investigated under the classifications of "knowing", "practicing"
and "reasoning" determined within the scope of TIMSS 2015 8th Grade Mathematics Framework. However, that the strategies
used in item solution could not be identified due to the multiple-choice nature of the test items prevented unearthing the

relationship between the item and cognitive attributes to be made with full accuracy. Lee and Sawaki (2009a) emphasize that the
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features defined in more detail in the Q matrix will provide richer diagnostic information and thus increase the instructional value
of the diagnosis, but this will generally produce unreliable and inconsistent results in classifying respondents. Consequently, in the
current study evaluating the attributes required for the correct answer of the items within the scope of learning areas was decided
as the goal. Accordingly, in the Q-matrix, the relationship of the items with 4 attributes, namely "Numbers", "Geometry and
Measurement ", "Algebra", and "Probability and Statistics" were defined. As a result of the focus group discussion, the Q-matrix
provided in Table 4, which defines the relationships between the items and the attributes, was created.

Table 4. The Q-matrix

Iltem Numbers Geometry and Measurement Algebra Probability and Statistics
1 1 0 0 0
2 1 0 0 0
3 1 0 0 0
4 0 1 0 0
5 0 1 1 0
6 0 1 0 0
7 0 1 0 0
8 1 0 1 0
9 0 1 0 0
10 1 0 0 0
11 0 1 0 0
12 0 1 0 0
13 0 1 0 0
14 0 1 0 0
15 0 0 0 1
16 1 0 0 1
17 0 0 0 1
18 0 1 0 0
19 1 0 1 0
20 0 0 1 0
Total 7 10 4 3

When Table 4 is analyzed, it is observed that the Q-matrix consists of 1 entries that show that the relevant attribute is necessary
for the item and 0 entries that show that relevant attribute is unnecessary for the item. Hartz et al. (2002) suggest that at least 3
items must be present for an attribute to obtain reliable diagnostic information. According to the created Q-matrix, it was
determined that the attributes in the test were measured with at least 3 (Probability and Statistics) and at most 10 items
(Geometry and Measurement).

Data Analysis

This study basically serves two purposes; The first one is to determine the model parameters and latent attribute profiles for
the mathematics subtest via the G-DINA model, and the second is to examine whether the mathematics items show DIF by gender
using the G-DINA model. In line with these purposes, based on the Q-matrix that defines the relationships between the "Numbers",
"Geometry and Measurement", "Algebra", and "Probability and Statistics" attributes and the items, whether the probability of
answering the items correctly differs between both the model parameters and the students with the same latent attribute profile
was analyzed.

As with other statistical models, the significance and interpretability of the results obtained from cognitive diagnostic models
depend on the extent to which model data fit is achieved. Model fit can be determined in two ways, in which the fit of the model
to the data is checked (absolute fit) and the model is compared with other models (relative fit). In this study, both absolute fit
indices (Mx2, MADcor, MADRESIDCOV, MADQ3, and SMRSR) and also relative fit indices (Loglik, AIC, and BIC) were examined in
order to test the overall model fit.

Mx2 (Chen & Thissen, 1997), a global model fit test from absolute fit indices, is the average of x2 test statistics regarding the
independence of item response frequencies across all item pairs. Mx2 represents the mean of the difference between the
observed and predicted response frequencies by the model. Ravand (2016) stated that significant differences can be taken as
evidence of inter-item dependence and that dependence is expected because respondents use the same cognitive processes to
answer the items. If the cognitive diagnosis model fits the data well, the X2 test statistics is expected to be 0. In this case, the
attribute profiles of the respondents, that is, each latent class, will be perfectly predicted from the observed response pattern
(Rupp et al., 2010). MADcor (DiBello et al., 2007) is the average of the absolute differences between observed and predicted item
pair correlations. The “mean residual covariance (MADRESIDCOV)” (McDonald & Mok, 1995) is the mean of the absolute
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differences between the observed and reproduced item covariance matrices. The MADQ3 (Yen, 1984) is the average of the
absolute values of the Q3 statistics describing the binary correlations for item residuals. The average of the RMSEA values at the
item level compares the rates observed and predicted by the model for each response category weighted with the ratio of
respondents in latent classes (Lei & Li, 2016). Classification consistency (Pc) and classification accuracy (Pa) express reliability and
validity regarding classifying respondents into implicit classes. While Pc is the indicator of the extent to which respondents will be
consistently classified into the same latent class when the same test or a parallel form of the test is applied, Pa is an indicator of
how well the respondent's classification matches the correct latent class (Ravand, 2016).

In the study, within the scope of the G-DINA model, whether the 2012 HSEE Mathematics subtest items displayed item function
variation according to gender was investigated via the Wald test (de la Torre, 2011; Hou et al., 2014). On the other hand, it is
stated that Wald statistics (de la Torre & Lee, 2013) significantly determines even negligible DIF effects in large samples (George
& Robitzsch, 2014). Hence, the unsigned area measurement based on the unmarked area (UA) originally introduced by Raju (1990)
is presented as the DIF effect size. In the literature, it is seen that the effect size classification criteria set forth by Jodoin and Gierl
(2001) are used for UA (George & Robitzsch, 2014; Ravand & Robitzsch, 2015). Jodoin and Gierl suggested a critical value of .059
for negligible DIF sizes and .088 to determine medium DIF sizes within the scope of three-parameter IRT models.

Data analysis was performed using the RStudio program “CDM” package version 4.99-11 (Robitzsch et al., 2016). The “CDM”
package uses the marginal maximum likelihood method based on the EM (Expectation-Maximization) algorithm to obtain
parameter estimations.

FINDINGS

The G-DINA Model Fit of 2012 HSEE Mathematics Test Data

The statistics of the G-DINA model fit of the 2012 HSEE Mathematics Test were provided in Table 5 and the values of
classification consistency (P.) and its accuracy (P,) are presented in Table 6.

Table 5. The statistics of the G-DINA model fit of 2012 HSEE mathematics test

Model fit indices p
Mx2 22603.7 0
MADcor 0.045 -
MADRESIDCOV 0.009 -
MADQ3 0.032 -
RMSEA 0.045 -
SRMSR 0.057 -

When Table 5 is examined, it is seen that the Mx2 statistic is significant (p < 0). Although the Mx2 statistic as an indicator of fit
is not expected to be significant, it is sensitive to even minor model data mismatches. For this reason, it often yields results that
indicate the lack of harmony. Consequently, it was stated that SRMSR (the Standardized Root Mean Squared Residual) values
should also be reported for the Mx2 statistics. A SRMSR value close to zero indicates better model-data fit (De Ayala, 2009;
Maydeu-Olivares & Joe, 2005, 2006; Maydeu-Olivares et al., 2011; Maydeu-Olivares & Joe, 2014). Maydeu-Olivares (2013) states
that the SRMSR value should be less than 0.05 for the model to fit well. The fact that the obtained SRMSR value is very close to
0.05 indicates that the G-DINA model fits at a good level. MADcor was found to be 0.045 in the study. In their study, DiBello et al.
(2007) considered the MADcor value of 0.049 as the indication of the fact that the cognitive diagnosis model fits well with the
data. As seen in Table 5, MADRESIDCOV, MADQ3, and RMSEA values were found to be less than 0.05. Ravand (2016) evaluated
MADRESIDCOV, MADQ3, and RMSEA values less than 0.05 as a good model fit. In this respect, it may be suggested that the G-
DINA model used in the study fits well with the HSEE 2012 Mathematics subtest data.

Table 6. Classification Consistency (P.) and Accuracy (P.) for G-DINA Model

Classification Consistency (P.) Classification Accuracy (P.)
Atributel .94 .97
Atribute2 .99 .99
Atribute3 .57 .69
Atributed 72 .83
Pattern .92 .89

When Table 6 is examined, it is seen that the P, and P, values for the whole latent class pattern in the study are .89 and .92,
respectively. P. and P, values give the measure of classification consistency and accuracy regarding whether these attributes are
owned by students for each attribute. Except for the third attribute (i.e., Algebra), these values for the attributes were found to
be relatively high. Ravand (2016) states that although there is no definitive criterion for Pc and Pa values, C.Ying (2013)
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recommends the values of .7 and .8 as acceptable classification rates. However, in Cui et al. (2012)’s study on Tatsuoka's (2002)
subtraction data in fractions, P, and P, values were found to be .68 and .52, respectively. In the light of this information, it may be
stated that the validity and reliability of the classification are at an acceptable level.

In addition, the DINA model, which is a "conjunctive" model that requires the student to have all the necessary attributes to
be successful in the relevant item, and the G-DINA model, where each attribute’s contribution to the probability of answering the
item is different, were compared and which CDM model better fitted the data was also examined. Table 7 presents the relative fit
statistics and likelihood ratio test results obtained from the 2012 HSEE Mathematics subtest according to the DINA and G-DINA
models.

Table 7. The relative fit statistics and likelihood ratio test (LR) according to the DINA and G-DINA models

Model Nobs AIC BIC Npar loglLik X2 df p
DINA 1063570 22233810 22234464 55 -11116850 72939,27 4 .0
G-DINA 1063570 22160879 22161580 59 -11080380

When Table 7 is examined, it is seen that there is a decrease in the Loglik, AIC, and BIC values regarding the G-DINA model.
This can be interpreted as the fact that the G-DINA model fits the data better than the DINA model. The goodness-of-fit test (Bock
& Lieberman, 1970) using LRT 2 values for DINA and G-DINA model comparison is seen to be significant (p = .0). Accordingly, the
G-DINA model fits the data better than the DINA model. When the general model fit indices and comparison results were
examined, it was concluded that G-DINA was the model that best explained the students' behavior of responding to the items in
the 20-item form of the 2012 HSEE Mathematics subtest.

The Findings regarding the Parameters of the G-DINA Model
The difficulty levels of the attributions were examined within the scope of the study, and the results are given in Table 8.

Table 8. The probabilities regarding the attributes

Attributes Attribute probabilities
Numbers .28
Geometry and Measurement .20
Algebra .26
Probability and Statistics .33

When Table 8 is examined, it is seen that 33% of the students have attributes related to the learning field of "probability and
statistics". Accordingly, “probability and statistics” can be expressed as the easiest attribute. This attribute is followed by

"numbers", "algebra", and "geometry and measurement" respectively.

In cognitive diagnostic models, respondents are classified into 2€ latent classes. In this study, students are divided into 16 latent
classes, as 4 attribute areas are defined within the scope of the HSEE Mathematics subtest. In Table 9, possible student attribute
profiles for the first two and the last two latent classes are presented.

Table 9. The probabilities regarding latent classes

Latent Classes Attribute Profile («;) Class Probabilities Expected Class Frequencies
1 0000 .614 654049.7
2 1000 .026 27926.2
15 0111 .00009 105.984
16 1111 .168 179120.2

In the current study, it was identified that the highest-class probability belonged to the latent attribute profile a;= [0000].
According to this, approximately 61% of the students (nearly 654.050 students) took part in the first latent class where they were
expected to have none of the four attributes. It was determined that the second highest class probability belonged to the latent
attribute profile a;,=[1111]. Accordingly, approximately 16.8% of the students (nearly 179.120 students) were expected to have
all the attributes. G-DINA parameter estimations for all items in the mathematics subtest are given in Table 10.
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Table 10. G-DINA model parameter estimations

Attribute Profile

0 1

Items 00 10 01 11
000 100 010 001 110 101 011 111
0000 1000 0100 0010 0001 1100 1010 1001 0110 0101 o0O11 1110 1101 1011 0111 1111

1 0.19 0.54

2 0.24 0.95

3 0.27 0.95

4 0.58 0.93

5 0.13 000 0.11 0.3

6 0.16 0.79

7 037 0.73

8 0.17 069 0.63 0.90

9 0.23 0.87

10 0.12 0.21

11 0.15 0.84

12 0.21 0.88

13 0.14 0.73

14 0.11 047

15 0.40 0.92

16 039 083 092 0.97

17 0.19 0.79

18 0.10 0.79

19 0.27 080 0.85 0.96

20 0.11 0.27

Table 10 shows the probability of being successful in certain attribute profiles for all items in the mathematics subtest. The
pattern of reduced attribute profiles to which the parameter estimates correspond is in the top row of the table. In the G-DINA

model, the number of parameters for each item is a function of the number of attributes required for that item (ZK;). Accordingly,
four parameters are estimated for items that require two attributes, and two parameters are estimated for items that require
one. When Table 10 is examined, it is observed that four parameters are obtained for items 5, 8, 16, and 19, which require two
attributes. The point to be noted here is that the required attributes for these items are not the same, that is, the attributes
represented in the reduced feature vector are different. Since items other than the items 5, 8, 16, and 19 require a single attribute,
P(0) and P(1) can be interpreted as g and 1-s parameters respectively in the DINA model (de la Torre, 2011). According to this, it
may be stated that the students who do not have the attribute of numbers guessed the third item correctly with a probability of
27%, while the students with the attributes in the field of learning numbers answered the item correctly with a probability of 95%.
In addition to this, it was determined that none of the items requiring more than one attribute in the mathematics subtest met
the "conjunctive" assumption of the DINA model, which means that the same probability of success is obtained in the absence of
one of the required attributes.

It is seen that the students who have one of the two required attributes in items 8, 16, and 19 show higher success than the
students who do not have any of these attributes. This finding indicates that the achievement in the related items changes
depending on the presence of the attributes in the student, and therefore, correct definitions of the attributes are provided in the
Q matrix. On the other hand, when the 5th item is taken into consideration, it is seen that the main effects of the "geometry and
measurement"” and "algebra" attributes required for the item are quite low; however, the interaction of these two attributes were
observed to affect the probability of success in the item at a high level. When the 4th, 10th, and 20th items are examined, it is
seen that there is not a significant difference between the success probability of the students who have the necessary attributes
for the item and the success probability of those who do not. This indicates that other qualities may have been used to answer
the item correctly, or that other characteristics unrelated to the test, apart from the attributes to be measured with the item, may
have affected the answering process. In Table 11, the attribute pattern and probability of success for items 1 and 8 in the
mathematics subtest are given, as well as the required attributes for the item.

Table 11. Attribute pattern and success probabilities for items 1 and 8

Attributes Required for the

Item ltem Attribute Pattern Probabilities of Success
Ilteml o AO .19
Ilteml o Al .54
Item8 oyve o3 AOO .17
Item8 oyve o3 Al10 .69
Item8 oyve o3 AO1 .63
Item8 oyve o3 All .90
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In Table 11, the second column shows the required attributes defined in the Q-matrix for items 1 and 8, the third column
shows the patterns of whether the student has the necessary attributes for the item, and the last column shows the probability
of answering the item correctly depending on whether the required attributes are present or not. When Table 11 is analyzed, it is
seen that the probability of answering the item correctly (estimation probability) of the students who do not have the attributes
related to the "numbers" learning area required for item 1 is .19. In Table 11, it is seen that the students who have the attributes
related to the "numbers" learning field are more likely to answer item 1 correctly (54%) than those who do not. In the case that
the student has the attributes related to the "numbers" learning domain, the probability of being successful in the item (probability
of not making a shift) becomes .19+.54=.73. When Table 11 is examined, it is seen that 2 attributes are required for item 8, namely
"numbers" and "algebra". It is seen that students who do not have the 2 attributes required for item 8 answered the item correctly
with a probability of 16%. Accordingly, the probability of guessing the 8th item in the mathematics subtest is 16%. If the student
has the attributes related to the "numbers" learning field, the probability of being successful in the item is .16+.69=.85. If the
student has the attributes related to the "Algebra" learning field, the probability of being successful in the item becomes .16+.63=
.79. Accordingly, the presence of the "Numbers" attribute for the 8th item affects the success of the item more than the "Algebra"
attribute. As for the interaction of "Numbers" and "Algebra", it increased the probability of answering the item correctly to 90%.
However, since it is a conditional probability, it is necessary to pay attention not to add up the probability of answering the item
correctly, depending on whether the necessary attributes for any items are present or not (Ravand, 2016).

The Findings regarding DIF Analysis

The results of the DIF analysis within the scope of the G-DINA model for the mathematics subtest obtained using the Wald test
are provided in Table 12.

Table 12. The results of DIF analysis

Madde X2 df p UA
1 495.47 2 .00 0.0269
2 2033.71 2 .00 0.0307
3 74.08 2 .00 0.0121
4 6162.23 2 .00 0.1086
5 603.98 4 .00 0.0198
6 399.49 2 .00 0.0113
7 86.35 2 .00 0.0133
8 144.71 4 .00 0.0314
9 20.31 2 .00 0.0061
10 2211.70 2 .00 0.0218
11 649.22 2 .00 0.0166
12 710.93 2 .00 0.0191
13 3.35 2 .19 0.0032
14 236.89 2 .00 0.0071
15 110.76 2 .00 0.0180
16 182.21 4 .00 0.0380
17 363.73 2 .00 0.0152
18 63.39 2 .00 0.0147
19 1205.55 4 .00 0.0775
20 488.66 2 .00 0.0151

When Table 12 is examined, it is seen that the item parameters differ significantly between male and female students in all
the other items in the mathematics subtest, except for the 13th item (p <.05).

Table 13 presents the DIF status of the 2012 HSEE Mathematics subtest items according to the effect size classification
determined by Jodoin and Gierl.

|Kastamonu Education Journal, 2023, Vol. 31, No. 4|



689

Table 13. The items showing DIF and their effect size

The Items Showing DIF

The Group  The Items not Showing DIF Negligible Medium Level Significant level
UA<.059 .059<UA<.088 UA >.088
1,2,3,5,6,7,8,9,10,11,12,14,15,16,
Gender 13 17,18,19,20 19 4

When Table 13 is examined, it is seen that item 19 shows DIF at a moderate level and item 4 shows DIF at a significant level in
the mathematics subtest. It was determined that the 13th item did not show DIF (p>.05), and except for these three items, the
other items in the test showed negligible DIF.

Within cognitive diagnostic models, uniform DIF is the case which poses consistently lower/higher correct answer probabilities
for a group across all trait profiles. Non-uniform DIF, on the other hand, is that the probability of answering correctly is higher for
a group in some latent profiles, while it is lower in some other attribute profiles in the same group (Li & Wang, 2015). The attribute
profiles of male and female students regarding item 19 and their probability of answering correctly are given in Table 14.

Table 14. Success probabilities according to gender for item 19

Item 19 The Attributes Required Attribute Probabilities of
Bir yarisma programinda, verilen her dogru Group for the Item Pattern Success
cevaba +3 puan, her yanlis cevaba -2 puan o Ve o3 A0O 0.22
verilmektedir.k | | , | o Ve os A10 0.72
B , emale

u yarlgmfyaﬂ a"tl an Aysun, sorulan 5 ave as AOL 0.74
sorunun tiimiinii cevaplamistir. Yarisma
sonunda 10 puan aldigina gére, Aysun kag O Ve a3 All 0.94
soruyu dogru cevaplamigtir? o ve o3 AO0O 0.31
aive a3 A10 0.88
A)2 B)3 Q)4 D)5 Male
aive a3 AO1 0.91
aive a3 All 0.97

When Table 14 is examined, it is seen that the probability of answering the item correctly in item 19, which was determined
to show moderate DIF, is higher for male students than for female students in all reduced attribute profiles. In this case, it can be
stated that item 19 shows a uniform DIF in favor of male students.

As only one attribute is required for item 4, which was determined to show significant DIF, the success probability of students
who do not have this attribute P(0) and those who have it P(1), can be thought of as the g and 1-s parameters in the DINA model,
respectively (de la Torre, 2011). Hou et al. (2014) demonstrate that if the shift parameter (s) is small and the estimation parameter
(g) is large for the focus group, the item shows uniform DIF, and as a result, they state that the probability of answering the item
correctly in the focus group compared to the reference group, regardless of its implicit qualities is higher.

The attribute profiles and correct answer probabilities for item 4, which was determined to show significant DIF according to
gender, are given in Table 15.

Table 15. Success probabilities according to gender for item 4

Item 4 Attributes Required Attribute Probabilities of
The Group
4. Sekildeki O noktasi, verilen dik dairesel for the Item Pattern Success

koninin taban merkezidir.

(o) AO 0.64
Female
5cm (0 5] Al 0.94
o AO 0.51
Male

Sekil iizerindeki verilere gére bu koninin o Al 0.91

acimmi asagidakilerden hangisi olabilir?
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In Table 15, when the success probabilities P(0) and P(1) are considered as the g and 1-s parameters in the DINA model
respectively, it is seen that the estimation parameter (g) is higher and the shift parameter (s) is smaller for female students.
Considering this, the results revealed that the probability of female students to answer the item correctly is higher than male
students. In this case, it can be stated that item 4 shows a uniform DIF in favor of female students.

CONCLUSION, DISCUSSION AND SUGGESTIONS

This current study was carried out on the item answers of the 2012 HSEE 8th Grade Mathematics subtest. In the study,
estimations of item parameters and student attribute profiles were obtained using the G-DINA model, and whether mathematics
items showed DIF according to the gender variable within the scope of cognitive diagnosis models was examined.

General cognitive diagnostic models, such as the G-DINA model, control model fit at both test and item levels (Ravand, 2016).
When the absolute and relative fit indices were examined in the current study, it was determined that the G-DINA model was
compatible with the data at the test level. This indicates that there are “compensatory” relationships for some items and “non-
compensatory” relationships for some other items among the attributes. General cognitive diagnostic models do not allow
relationships between test-level attributes to be seen but allow different CDMs for different items within the same test. It is stated
that the G-DINA model is particularly suitable in situations where the relationships between attributes may change depending on
cognitive difficulties (Ravand, 2016). In the current study, the model fit was evaluated at the test level since the relationships
between the "numbers", "geometry and measurement", "algebra", and "probability and statistics" attributes identified related to
mathematics items were changeable and the cognitive structures of the items could not be understood, and the G-DINA model
was observed to fit well at a high level. The G-DINA model, which is a saturated model, provides better model-data fit compared
to other reduced models (de la Torre et al., 2015). However, reduced models are preferred under some conditions due to the
principle of parsimony, which allows for more clear and understandable interpretations, requires small samples to obtain accurate
estimations, and if it is not possible to distinguish between them, simpler models are preferred to complex models. Rojas et al.,
(2012) state that, unlike general models at the item level, reduced models such as DINA, DINO, ACDM, and NC-RUM are more
interpretable in terms of the relationships between attributes. De la Torre (2011) suggests the Wald test as a statistical method
to determine model fit at the item level, in other words, whether one of the reduced models can be used instead of the G-DINA
model in the item. Accordingly, item-level model selection for items determined to require more than one attribute may be
examined using the Wald test.

When the G-DINA model parameters are examined in the study, it is seen that the a; = [0000] attribute profile (61%) in which
none of the four qualities defined is found in the student, and the a;4, = [1111] attribute profile (17%) in which all the four
attributes are present in the student (17%) are the most common attribute profiles. This finding is in line with other cognitive
diagnosis studies (Lee & Sawaki, 2009b; Li, 2011; Ravand, 2016). In the study, it was determined that the tetrachoric correlation
coefficients between the "Numbers", "Geometry and Measurement", "Algebra", and "Probability and Statistics" attributes varied
between 0.69 and 0.99. High levels of positive correlations between attributes may be the reason for the backlog in the a; =
[0000] and a,, = [1111] attribute profiles. Rupp et al. (2010) stated that the skewness in these attribute profiles may be due to
the high positive correlation between attributes or the one-dimensionality of the measurements (Lee & Sawaki, 2009b). Here,
what is meant by the one-dimensionality of the measurements is that if one of the required attributes is found, another attribute
tends to be present or on the contrary, if one of the necessary attributes is lacking, the other attribute is also missing.

In the study, it was seen that 33% of the students have attributes related to the learning field of "probability and statistics".
Accordingly, “probability and statistics” might be expressed as the easiest attribute. This quality was followed by "numbers" (28%),
"algebra" (26%), and "geometry and measurement" (20%) relatively. Similarly, in the Turkish sample TIMSS 2011 study, it was
found that 8th grade students found the questions in the fields of "algebra", "numbers", and "geometry" more difficult than the
questions in the field of "data and probability" (Blylkoztiirk et al., 2014). In his study, Atar (2011) applied descriptive and
explanatory item response models to TIMSS 2007 Tirkiye 8th grade mathematics data and created a linear logistic model with
cognitive domain and subject domain variables to explain the differences in item difficulties. As a result of the analysis of this
model, the cognitive domain and the subject area were found to influence item difficulty. When the subject area variable was
examined, it was found that the items related to geometry were more difficult than the items related to "algebra" and "data and
probability", and there was no statistically significant difference between the items related to "geometry" and the items related
to numbers in terms of item difficulty. It may be misleading to consider these findings regarding the ease and difficulty of learning
areas alone. Because while an item in the field of "geometry and measurement" requires routine algorithmic operations, another
item in the field of "probability and statistics" may make estimation and comparison skills necessary. Hence, it is thought that the
item difficulty level should be examined together with the cognitive skills, item structure and type, as well as the learning domain
skills. In studies on cognitive diagnosis models, it is seen that the Q matrix is formed by combining the learning domain and
cognitive domain skills (George & Robitzsch, 2014). However, although the alternative Q-matrix based on the combination of
attributes in the two domains solves the methodological problem of not defining the model, this practice also changes the
attributes used in the models. It is thought that the alternative Q-matrix creation method based on the combination of the two-
level attributes may be preferred in cases where the cognitive areas and achievements that are desired to be measured with the
items can be clearly defined. Additionally, instead of Bloom's taxonomy and the classifications that take it into account, the Math
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taxonomy (Smith et al., 1996) developed specifically for mathematics can be used in the classification of cognitive attributes
related to mathematics. However, the fact that HSEE mathematics items are complex items to measure multiple acquisitions and
that cognitive skills vary depending on the possible strategies used in the item make it difficult to consider the cognitive domain
in cognitive diagnosis studies.

In the study, using the Wald test (de la Torre, 2011; Hou et al., 2014) within the scope of the G-DINA model, whether the 2012
HSEE Mathematics subtest items showed a gender-varying item function was examined. Accordingly, DIF analyses were carried
out within the scope of CDM, in which latent attribute profiles were taken instead of total scores as matching criteria, and the 4th
item showed a uniform DIF in favor of female students. On the other hand, it was found that item 19 showed a uniform DIF in
favor of middle-level male students. In his study where Yildirim (2015) examined whether the 2012 HSEE Mathematics subtest
items showed DIF according to gender using MH and logistic regression (LR) methods, he determined that the 4th item showed
moderate DIF in favor of female students and the 19th item in favor of male students in line with the current study. When the
findings are compared with Yildirim's (2015) study, it is seen that they overlap to a large extent, and the only difference is in the
effect size classification of the 4th item. This difference is thought to be due to the use of different criteria (Zieky, 1993; Zumbo &
Thomas, 1997; Jodoin & Gierl, 2001) for effect size classification. In addition, it may be suggested that the DIF determination
approaches, in which the latent attribute profile is used as the matching criterion as a part of CDM, are similar to the traditional
DIF determination approaches that use the total score as the matching criterion. A review of the literature reveals similar research
findings (Zhang, 2006; Hou et al., 2014). Hou et al. in their study, in which they compared the DIF detection performance of the
Wald test and traditional MH and SIBTEST methods, reported that the DIF detection performance of the Wald test was similar or
superior to the MH and SIBTEST methods. In this study, it was stated that the Wald test is a promising approach in determining
DIF within the scope of cognitive diagnostic models. Similarly, Zhang investigated the effectiveness of MH and SIBTEST methods
together with two matching criteria (total score and attribute profile score) to determine DIF within the scope of CDM, and they
were found to perform at the same level or better than the MH and SIBTEST methods (according to the total score approach) that
utilize attribute profile score as a matching variable. However, as the use of different criteria for effect size classification (Zieky,
1993; Zumbo & Thomas, 1997; Jodoin & Gierl, 2001) leads to different DIF levels, it makes it difficult to decide on the compatibility
between the methods.

Camilli and Shepard (1994) stated that there are two reasons for the emergence of DIF: item bias and item effect. Item effect
indicates the actual differences between the groups on the characteristics to be measured with the item, while item bias indicates
the differences unrelated to the measured construct resulting from the characteristics of the test items or the test conditions that
are not fit for the purpose of the test (Zumbo, 1999). In his study examining the bias status of the 2012 HSEE Mathematics subtest
items, Yildinnm (2015) investigated whether the DIF sources of the items 4 and 19 showing DIF that were found to have a strong
consensus via the Delphi technique were related to the measured construct, and he found that the DIF in the 4th item was
determined as item effect, and the DIF in item 19 as item bias. However, in the current study, which was carried out within the
scope of cognitive diagnosis models, it was thought that the difference in the probability of correct answers to the 4th item, which
was determined to show DIF according to gender as a result of DIF analysis, led to item bias while it was item effect in item 19.

In the Q-matrix, where the relationships between items and attributes were defined, a single attribute (geometry and
measurement) was defined for item 4, and two attribute fields (numbers and algebra) were defined for item 19. Experts stated
that the 4th item was prepared for the acquisition of "determines the basic elements of the cone, constructs it and draws the
surface angles" in the geometric objects sub-learning area. They stated that item 19 was prepared for the acquisition of "solves
linear equation systems with algebraic methods" in the field of algebra learning, but that the negative integers included in the
item content required the attributes in the field of learning numbers. It was determined that the probability of answering the item
correctly was quite high (58%) for the students who did not have the "geometry and measurement" field attribute, which was
determined to be necessary for the 4th item in the Q-matrix. This indicates that other qualities or variables other than the
"geometry and measurement" field attribute may have been effective for the solution of the item. Therefore, it may be assumed
that DIF in item 4, which was determined to show a significant level of DIF, arises from a situation unrelated to the measured
structure. In this case, the DIF in item 4 indicates item bias, not item effect resulting from real differences on the item and the
attribute to be measured. When the success probabilities of item 19 depending on the latent attribute pattern were examined, it
was determined that the success probability of the students who did not have the necessary attributes was relatively lower, while
the "numbers" and "algebra" field attributes required for the item provided significant increases in the probability of answering
correctly. When the success probabilities of male and female students according to the implicit attribute pattern were compared,
there was a striking difference in the success probabilities. This indicates that the differentiation in item 19, which was determined
to show a medium level of DIF, is due to the real differences in the attributes that are intended to be measured with the item.
Therefore, the DIF in item 19 does not show the item bias arising from a situation unrelated to the construct measured by the
item, but rather the item effect resulting from the actual differences in the item and the attribute to be measured. It is thought
that with the DIF analyses considered within the scope of cognitive diagnosis models, the relationships between the sources of
DIF and the attributes to be measured with the item can be defined more clearly, thus forming a statistical basis for item bias
decisions. Moreover, DIF studies that will be carried out considering item attributes and multi-level data structure will provide
richer information on DIF resources. Especially since the data in the field of education show multilevel data structure, it is thought
that it would be interesting to consider multilevel DIF studies as a part of IRT within the scope of cognitive diagnosis models. In
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addition, it can be mentioned that there is an increasing interest in the use of machine learning methods in identifying potential
DIF sources.
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Abstract

Purpose: This research aims to determine the mediating role of the laissez-faire leadership practices between the perceptions
of transformational leadership practices and job satisfaction of the school administrators and teachers.

Design/Methodology/Approach: The research is a quantitative study. The participants of the research were composed of 200
administrators and teachers. The purposive sampling method has been used. This research is a study in the survey model. The
data were collected through the Multifactor Leadership Questionnaire and the Minnesota Satisfaction Questionnaire. The
estimating is made with the simple linear regression analysis, Spearman analysis, mediating (Bootstrap) test, and Sobel test.

Findings: 1t was found a statistically meaningful relationship between leadership practices and job satisfaction perceptions.
Also, it could state that the laissez-faire leadership practices had a mediating role between transformational leadership and
job satisfaction.

Highlights: The Multifactor Leadership Questionnaire (MLQ) was developed by Avolio and Bass and the Minnesota Satisfaction
Questionnaire (MSQ) was developed by Weiss, Dawis, England, and Lofquist. A total of 200 data collection tools were
evaluated. Cronbach Alpha values are used for the reliability. The LISREL program is used for confirmatory factor analysis.

6z

Calismanin amaci: Ginimuzde 6zel ve devlet okullarinda gorev alan bireylerin, 6zellikle de yoneticilerin, tim 6gretmenlerle
saglikli iliskilerinin gerekliliginden yola gikarak yapilan literatiir taramasi ve ¢ok faktorla liderlik uygulamalari ile is doyumunun
iliskisini ortaya koyan arastirma sonuglarinin 15181 altinda; bu arastirmada 6zel ve devlet okullarinda gérev alan yonetici ve
6gretmenlerin algiladiklari serbestlik taniyan liderlik uygulamalari ile dontisimcu liderlik ve is doyumu iligkisinin belirlenmesi
amaglanmigtir.

Materyal ve Yéntem: Arastirma nicel bir calismadir. Arastirmanin katilimcilarini 200 y6netici ve 6gretmen olusturmaktadir.
Amach érneklem yénteminden faydalaniimistir. Bu arastirma bir survey modelidir. Veriler Cok Faktérlii Liderlik Olgegi ve
Minnesota Doyum Olgegi vasitasiyla toplanmistir. Hesaplamalar basit dogrusal regresyon analizi, Spearman analizi, Bootstrap
ve Sobel testleri ile yapilmistir.

Bulgular: Liderlik uygulamalari ile is doyumu algilari arasinda istatistiksel olarak anlamli bir iliski bulunmustur. Ayrica, serbestlik
taniyan liderlik uygulamalarinin déntisimsel liderlik ve is doyumu arasinda arabulucu bir role sahip oldugu belirtilebilir.

Onemli Vurgular: Gok Faktérli Liderlik Olcegi (MLQ) Avolio ve Bass tarafindan, Minnesota Doyum Olgegi (MSQ) Weiss, Dawis,
England ve Lofquist tarafindan gelistirilmistir. Toplam 200 veri toplama araci degerlendirilmis, glivenilirlik igin Cronbach Alpha
degerleri kullanilmistir. Dogrulayici faktor analizi igin LISREL program kullaniimistir.
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INTRODUCTION

Nowadays, transformational leadership practices, laissez-faire leadership, and job satisfaction are the concepts that are known
by educational institutions and especially the public administration and used there. However, it has become an issue in today’s
management approach that should be examined and discussed whether both the administrators and employees use these
concepts superficially or if they are very competent on the theoretical foundations of the subject. The main problem of this
research is to analyze the transformational and laissez-faire leadership practices and job satisfaction perceptions that are
perceived by the administrators and teachers in the schools, to present the existence of the relationship between them, and to
introduce if there is a mediation role of the laissez-faire leadership practices in this relationship.

The main purpose of the research on this problem which is the basis for the formation of the theoretical framework and
research hypotheses is to reveal how the evaluations of job satisfaction in educational institutions differ according to
transformational leadership and laissez-faire leadership practices. In this context, it was evaluated that there should be meaningful
relationships between the perceptions of the administrators and teachers towards the subjects investigated, the opportunities
provided to them in their institutions, their relationship with each other, and their assessment of their job satisfaction. For this
reason, the various domestic and foreign sources and theoretical and empirical research results were evaluated and research
model and inter-concepts relations were determined.

The laissez-faire leadership practices that are mediating variables, transformational leadership, and job satisfaction are
important management concepts that can be extended to the organization, and even to the international organizations, starting
between two people. Therefore, the problem discussed in the research should be addressed in fact within the integrity of the
organization. When the concept of organization is expressed in the research, it means a system in which the activities of two or
more people are coordinated (Kaya, 1999, p. 111).

To date, a wide range of research has been carried out in the organization and management and is still being carried out.
Considering that the organization is a structure, in a nutshell, the display of the leadership practices within this structure and the
positive increase of the job satisfaction of this consisted environment is an issue that should be emphasized. Here, too, the
managers have important duties because when it is evaluated that the management is a process, it is the managers who will
continue the process smartly and positively. In this sense, the managers are at the forefront, what the leadership skills are, how
they can be provided and improved, what the job satisfaction or motivators are and how they should be developed are critical
issues that need to be examined in today’s management approach because the healthier the relations in this regard, the more
efficient the organization will be by providing job satisfaction.

Here, naturally, administrative behavior plays an important role. In many kinds of research, the management activity requires
working with others on the one hand, while on the other hand, it requires achieving the objectives, making the most use of scarce
resources, ensuring efficiency and effectiveness, and operating in the changing environments (Pasaoglu, 2013, p. 3). If it is
accepted that management is also a social activity, it can be understood how much the concepts investigated are related to each
other and intertwined concepts. As the definition of management shows, positive leadership techniques should be used to work
with others. To realize the objectives of the organization, the employees must be well directed because to provide efficiency
against effectiveness, satisfied employees are needed. In addition, to use the limited resources rationally, the theories of job
satisfaction must be fully utilized.

The changing environment also affects job satisfaction. Therefore, intrinsic and extrinsic job satisfaction should be balanced
very well. Of course, it is required to use the appropriate leadership skills when these are carried out because one of the
management functions that can be effective is accepted as the leadership practices when it comes to the management functions
in a broad sense. As Gudanowski (1995; as cited in Efeoglu, 2006, p. 27) emphasizes, job satisfaction is defined in different ways
as a happy and positive mood based on the job of the employee or his experiences at the work, his pleasure from the work which
varies according to the values he has, the harmony between the expectations of his work and the rewards he provides from his
job, his attitude towards his work, a result of his attitude towards his work, and his emotional reactions to his work.

In recent years, the behaviors aimed at increasing the effectiveness and efficiency in organizations have been widely examined
in the literature. Especially the topic of leadership has been one of the issues that have gained great importance due to the
environments created by competition, chaos, and uncertainty in the business world of the 21st Century. Therefore, organizations
should focus on the needs of their employees and try to satisfy them, it makes employees feel valued, talented, useful, and
necessary.

In the light of these evaluations, it is thought that there should be a balanced relationship between the realization of the
objectives of the individual and the realization of the objectives of an organization and that the leadership behaviors exhibited for
this purpose should be an active and effective leadership style in the context to satisfy both administrators and teachers. In this
context, the leadership skills and job satisfaction concepts in management have become a subject worth examining for both
administrators and teachers with all their dimensions, scopes effects, and results. Also, in the literature scan, it is seen that not
enough studies have been done on this subject in Turkey. The above-mentioned thoughts and reasons reveal the necessity of
research on this subject, too. Therefore, it has created the problem that is the subject of the research whether the perceptions of
the administrators and teachers working in the schools regarding the leadership skills of their managers are a meaningful predictor
of the perceptions of their job satisfaction.
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According to all these reasons, education managers can develop the educational institutions they serve and their employees to the extent that
they can demonstrate leadership behaviors in their professions. So the manager has to be a leader at the same time to make his organization work
most efficiently and procedurally. Also, Vural et al. (1999; as cited in Tengilimoglu, 2005) stated that the most important of the basic factors affecting
the job satisfaction of the employees is the leadership behaviors exhibited by the managers. Ferik (1997; as cited in Tengilimoglu, 2005) found in his
research that the employee’s job satisfaction was higher when they perceived that the unit managers were applying a human-oriented style, not
work-oriented. These assessments reveal a relationship between leadership practices and job satisfaction.

It is evaluated that this research conducted in the light of these thoughts will shed light on the current system and the management
performances within this system of the education managers, and on the educators about their perspectives and stances against these innovative
movements in the education. According to the findings obtained as a result of the examination of the studies carried out in this context, it was also
evaluated that leadership practices are one of the most important factors affecting job satisfaction. Leadership practices and job satisfaction are not
newly discovered phenomena in educational institutions. Leadership practices are the approaches that have long been known, believed, and
implemented. However, these applications are limited to individuals and cannot be institutionalized enough. In the literature, different researches
were also carried out on leadership practices and job satisfaction in different fields such as psychology, business, health, tourism, etc. But, in these
studies, especially in the official educational institutions in Turkey, the frequency at which application is encountered in leadership practices and job
satisfaction is quite limited.

Purpose of the research

Today, in this context of the literature review and research results that reveal the relationship between the multi-factor
leadership practices and job satisfaction based on the necessity of healthy relationships of individuals working in private and public
schools, especially managers, with all teachers, it is aimed in this research to determine the relationship between the
transformational leadership, job satisfaction and laissez-faire leadership practices that recognize the perception of managers and
teachers working in private and public schools.

In the light of thoughts on leadership practices and job satisfaction, it is evaluated that this research will shed light on the
current system and management performances of education managers within this system and the perspectives and stances of
teachers against these innovative movements in education. According to the findings obtained as a result of the examination of
the studies carried out in this context, it is also evaluated that leadership practices are one of the most important factors affecting
job satisfaction. In this context, this research aims to determine the role of laissez-faire leadership practices between
transformational leadership perceptions and the job satisfaction of the school administrators and teachers.

Importance of the research

The efforts to reorganize the organizations have led to a shift in the key management roles of managers towards
transformational leadership. This struggle includes eliminating uncertainty about methods and objectives, not only changing the
technological dimension of activities, but also designing an organizational structure to support this change, and leadership
behaviors expected from the manager to realize a more professionalized working environment. In this context, the
transformational leadership style defies confusion. Because through providing a high level of identification, recreating the
ambiguous agenda, and continuously improving the organization's personnel, the transformational leader creates an effective
agenda.

Basaran (1996, p. 168) stated that the satisfaction from the job is the felt pleasure or the enriched positive emotional case in
consequence of the employees’ consideration related to their job or job life. In this manner, the system has three basic obligations
against its employees as the preparing of the opportunity for the using growing rights of the employees, the meeting of the needs
to ensure the lives of the employees in a way that accords with professionalism, and the constituting of the conditions to increase
the satisfaction level from their job. If the system ensures these three obligations on the required level, it will be caused the
employees to attach to the system, and they release their power to the system for the effectiveness of the system. Also, this can
be realized with a good leader. In this context, Basaran (1996, p. 168-169) expresses the obligations that can increase the
satisfaction level of the job are the meaningful becoming of the duty to the employees, the gaining of the organizational and social
position, the presenting a transformational leadership to the employees by performing their duties, the creating an interaction to
support the employees which are working in the organization, and the combination of employees’ values and the duties’ values
with each other.

Also, the findings of the research which is done by Liebman et al. (2005) show that the administrators who display the
transformational leadership behaviors have the skills about understanding the leadership quality between other employees, the
correlating the mission and vision of the organization with the learning of the employees, the supporting and protecting the
professional learning communities by the leadership teams, the coaching and monitoring for the development of the
administrators, the authorizing of the others in case that they can take a role in the leadership, the providing of the growth for
the learning organization, and the authorization for all opportunities. As a result, the transformational leaders do this by
restructuring and renewing the organization, focusing to constitute the vision, promoting collaborative participation, and
increasing the employees’ role to the leader’s role (Silins, 1994; as cited in Barnett, 2003).

With the realization that the most important element in organizations is humans, management has also started to be defined as the art of
directing people by humans towards human and humanistic purposes. In this context, it is emphasized that all managers, regardless of the institution
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and at what level, should strive to increase productivity within their authority, duties, and responsibilities, to ensure the job satisfaction of employees,
to resolve conflicts between them, to resolve incompatibilities, to develop team spirit, to adopt innovations and to direct development, and to
change their behavior when necessary (Ayhan, 2006, p. 66).

Most of the theories described in the basic approaches to job satisfaction have a strong predictive value. If you're a manager who wants to
motivate your employees, how do you apply these theories? There is no simple and all-encompassing answer to this. What is known about the
motivation of employees in organizations shows in the following recommendations; recognize the personal differences, match people to the jobs,
use objectives, ensure that goals are perceived as achievable, individualize the rewards, link the rewards and performance, review the fairness of
the system and do not ignore money. These recommendations take into account and integrate personal variables, job variables, and system
variables (Robbins & Judge, 2013).

In the light of these evaluations, it is thought that there should be a balanced relationship between the realization of the
objectives of the individual and the realization of the objectives of the organization, and the leadership behaviors to be exhibited
for this purpose should be within the scope of ensuring the job satisfaction of the managers and employees. In this context, the
leadership behaviors and job satisfaction concepts in management have become a subject worth examining for both managers
and employees with all their dimensions, scopes, effects, and consequences. Also, in the literature scan of this area, it is seen that
not enough studies have been done in Turkey. The above-mentioned thoughts and reasons also reveal the necessity of a study on
this subject. Therefore, the perceptions of managers and teachers working in the private and public schools regarding laissez-faire
leadership practices have created the problem that is the subject of the research to investigate, whether it is a meaningful
predictor of their perceptions about transformational leadership and job satisfaction.

METHOD
Research model and research questions

In this sense, the research will be a study in the relational scanning model, which aims to determine the presence and degree
of change together between two or more variables from the scanning models. In addition, it is thought to be both descriptive and
explanatory in terms of the purpose of the research. For this purpose, the conceptual relationship between the dependent (job
satisfaction), independent (transformational leadership), and intermediary (laissez-faire leadership) variables in the research are
expressed in the following model and will be examined during the research process. Within the scope of the research, the research
model on transformational leadership, laissez-faire leadership, and job satisfaction are stated in Figure-1.

Laissez-faire
Leadership

Transformational Job Satisfaction
Leadership

Figure 1. Research Model

The necessity of this research is important due to the inadequate research carried out so far, especially in the field of education,
regarding transformational leadership, laissez-faire leadership, and perceptions of job satisfaction in the literature in Turkey.
Therefore, if the laissez-faire leadership perceptions of managers and employees are examined together during the analysis phase,
it will be considered to produce important findings as a result of the analysis of the data collected in this context and a method
that tries to explain which areas of transformational leadership and job satisfaction are more related.

In line with the research model, it is aimed to determine the relationship between leadership practices and job satisfaction,
according to the perceptions of administrators and teachers working in private and public schools, and to evaluate whether laissez-
faire leadership practices have an intermediary role in the relationship between transformational leadership and job satisfaction.
To achieve this goal, the following questions have been searched for answers.

- What are the perceptions of administrators and teachers in private and public schools about transformational leadership, laissez-
faire leadership practices, and job satisfaction?

- Is there a meaningful relationship between the perceptions of administrators and teachers in private and public schools regarding
transformational leadership and their perceptions of laissez-faire leadership, and job satisfaction?
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- Does the laissez-faire leadership practices have an intermediary effect between the transformational leadership and job
satisfaction perceptions of administrators and teachers in private and public schools?

Research group

The participants of the research are the administrators and teachers working in the schools in the central districts of izmir
province. However, it hasn't taken the samples and because the participants and schools to be included in the sampling were
determined by their judgment under the purpose of the research based on the knowledge, experience, and observations of the
researcher, the purposive sampling method was used.

Within the scope of the research, the data collection tool was distributed to a total of 350 educators, 50 of whom were
administrators and 300 teachers on a voluntary basis. 220 of the data collection tools were retrieved and checked, examined
within the scope of the purposeful sampling method, and a total of 200 data collection tools, 28 of which belonged to
administrators and 172 teachers, were deemed suitable for research and evaluation.

Data collection tools

In the research, the data were collected from the administrators and teachers by scale. For this purpose, a data collection tool
was prepared to measure the variables to be used in the research and applied to the entire research group. In the research, the
data on leadership practices and job satisfaction were obtained by scanning the literature and applying the data collection tool
(scale). In this context, firstly, the theoretical framework of the research was established, and subsequently, the questionnaire
used within the scope of the research was created as a result of combining and compiling the sub-dimension scales of the research
variables. The transformational leadership scale consists of 20 questions, and the laissez-faire leadership scale consists of four
guestions. The Multifactor Leadership Questionnaire-MLQ Version 5x developed by Avolio and Bass (1995) was used for the sub-
dimensions of the leadership scale, which recognizes both transformational leadership and laissez-faire leadership. The scale was
adapted to Turkish by Akdogan (2002). The reliability analysis, explanatory factor analysis, and validity tests of the measuring
instrument were conducted by Avolio and Bass and the internal coefficient of consistency (Cronbach Alpha) was calculated a=
0.740-0.940 (Felfe, 2002; cited in Luksic, 2004).

The job satisfaction scale consists of 20 items, too. The Minnesota Satisfaction Questionnaire-MSQ developed by Weiss, Dawis,
England, and Lofquist (1967) was used for the sub-dimensions of the job satisfaction scale. The scale was translated into Turkish
by Gokgora and Gokgora (1985; as cited in Akdogan, 2002). Reliability, explanatory factor analysis and validity tests of the
measuring instrument were conducted by Weiss et al. (1967). The internal coefficient of consistency of the scale (Cronbach Alpha)
was found to be a=.869 in Akdogan's study.

The Leadership Scale has a 5-type Likert rating in the form of 1 (I strongly disagree), 2 (I disagree), 3 (I am undecided), 4 (I
agree), and 5 (I totally agree), and the Job Satisfaction Scale has a rating of 1 (I am not satisfied at all), 2 (I am not satisfied), 3 (I
am undecided), 4 (I am satisfied), and 5 (I am very satisfied).

Data analysis

In this research, Cronbach Alpha values are used for the reliability, the corrected item-total correlations are analyzed by
estimating the results of the research, and the distinctiveness of each item is examined, too. In this research, due to the receipt
of the opinions and recommendations of the experts in the subject field regarding the scale items and the lack of any problems
with the content and comprehensibility of the scale, it was evaluated that the measuring instruments have content validity.

The Cronbach alpha intrinsic consistency test was used to test the reliability of the scales used in the research. Alpha
coefficients were a=.941 of transformational leadership applications, a=.768 of laissez-faire leadership (LFL) and a=.881 of job
satisfaction. In this case, it can be said that the scales are reliable. The confirmatory factor analysis (CFA) was applied using the
LISREL program for obtaining data to test whether the scale items in the research had homogeneous distribution. As a result of
the CFA, all variables have passed reliability. The CFA result is stated in Table 1.

Table 1. Compatibility Index Values of the Investigated Relationship after Evaluation

MEASURE OF COMPLIANCE GOOD FIT ACCEPTABLE FIT VALUE COMPLIANCE STATUS
x?/DF 0<x?/DF<2 2<x?/DF<3 2.315 ACCEPTABLE
RMSEA .00<RMSEA<.05 .05<RMSEA<.08 .08 ACCEPTABLE
RMR .95 <RMR <1.00 .90 <RMR <.95 .09 ACCEPTABLE
SRMR .00 <SRMR<.05 .05 <SRMR<.10 .09 ACCEPTABLE
NNFI (TLI) .95 <NNFI<1.00 .90 <NNFI<.95 .95 GOOD
CFI .95 <CFI<1.00 .90 <CFI<.95 .96 GOOD
RFI .95 <RFI<1.00 .90 <RFI<.95 .92 ACCEPTABLE

In the research, the compliance of data with the measurement model tested through chi-square (x?), degree of freedom (DF),
root mean square error of approximation (RMSEA), root mean square residual (RMR), standardized root mean square residual
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(SRMR), non-normed fit index (NNFI), Tucker_Lewis index (TLI), comparative fit index (CFl), relative fit index (RFI), relative chi-
square (x2/DF) indices. These values indicate that this model has generally acceptable compliance.

In the research, the mean, standard deviation, structural reliability, and variance values of the variables are presented in Table
2. Because the level of structural reliability is higher than the values of 0.70 for the data obtained from the relevant scale in the
research, it is seen that the measurement questions are reliable. Transformational leadership is distributed into two factors. The
standardized factor loads of scale items range from 0.518-0.821.

Table 2. Mean, Standard Deviation, Structural Reliability, and Variance Values of the Variables

Variables M sd r ADV 1 2 3
1. Job Satisfaction 3.920 .539 .881 291 1 .530%* -.490%**
2. Transformational Leadership 3.752 .659 941 .435 .530%* 1 -.710%*
3.Laissez-faire Leadership 2.225 .905 .768 .818 -.490** - 710** 1

Note: Mean (M), standard deviation (sd), reliability (r), the average described variance (ADV), ** p<0.01

LFL has a single factor and job satisfaction has two factors. The standardized factor loads of LFL scale items range from 0.797-
0.830, and standardized factor loads of job satisfaction range from 0.466-0.785. The fact that these loads are generally greater
than 0.5 indicates that the validity criteria of the research model have been met. In addition, it can be indicated that the model is
meaningful because t-values are 9.38 for the transformational leadership-job satisfaction, -6.88 for job satisfaction-LFL, and -13.90
for transformational leadership-LFL, during parametric testing of factor values.

All statistical analysis performed in the research was carried out with a confidence of 0.95. The findings obtained as a result of
the analysis were interpreted by converting them into Tables under the purpose of the research and the questions it seeks answers
to. In the research, when interpreting the analyses (descriptive statistical results) obtained from all three measurement
instruments, the class range method was used under the Likert rating scale for average scores and rating.

FINDINGS

In the first phase of the research, the perceptions of administrators and teachers in schools regarding leadership practices and
sub-dimensions were examined. According to the results in Table 3, administrators and teachers’ views on transformational
leadership practices in the institution where they work is evaluated such as “l agree (M=3.752; sd=.659)”, on laissez-faire
leadership practices is, such as “l don’t agree (M=2.225; sd=.905)". It has been observed that the most perceived practice of
transformational leadership relates to the sub-dimension of behavior-inspiration (I agree; M=3.911, sd=.598).

Table 3. Scores for Leadership Practices

LEADERSHIP BEHAVIOURS n M sd

Transformational Leadership 3.752 .659

Behavior-Inspiration 3.911 .598
200

Stimulation-Understanding 3.650 735

Laissez-Faire Leadership 2.225 .905

This result is similar to those of other researchers using the MLQ5x-Short Form of Avolio and Bass (1995). According to the
results obtained, it is seen that transformational leadership practices are perceived at a higher level by the administrators and
teachers. This result is consistent with the findings of Akdogan (2002), Barnett (2003), Barnett, Marsh & Craven (2007), Cemaloglu
(2007), Locke (1999), Nir & Kronot (2006), Rowold (2007), and Srevenson & Warn (2001).

In the second phase of the research, the perceptions of administrators and teachers in schools regarding job satisfaction and
sub-dimensions were examined. It is seen as the result of the review in Table 4 that the administrators and teachers perceive the
overall job satisfaction in order of importance such as intrinsic satisfaction (M=3.962; sd=.537), general job satisfaction (M=3.920;
sd=.539), and extrinsic satisfaction (M=3.835; sd=.681). Accordingly, their opinions on job satisfaction and sub-dimensions in the
institution they work in appear as “I am satisfied”.

|Kastamonu Education Journal, 2023, Vol. 31, No. 4|



701

Table 4. Scores for Job Satisfaction Practices

PERCEIVED JOB SATISFACTION n M sd

Overall Job Satisfaction 3.920 .539
Intrinsic Satisfaction 200 3.962 .537
Extrinsic Satisfaction 3.835 .681

The result of this research also shows that the administrators and teachers perceived intrinsic satisfaction at a higher level.
The using their skills more than the factors evaluated, and the attaching importance to values such as effectiveness, success,
authority, independence, moral values, responsibility, security, creativity, providing a social service, social status, i.e. internal
factors show that the administrators and teachers do their work willingly, provide the necessary satisfaction from their work, and
still respect ethical values. This result also supports the research of Adonisi (2003), Akdogan (2002), Ayhan (2006), Billings et al.
(2003), Eren (2000), Feinstein & Vondrasek (2007), and Toplu (1998).

In the third phase of the research, whether there is a meaningful relationship between the perceptions of leadership practices
and job satisfaction of administrators and teachers in schools, and transformational leadership and laissez-faire leadership. In this
sub-problem, One-Sample Kolmogorov-Smirnow normal distribution test was performed to determine the level and direction of
perceptions related to leadership practices and job satisfaction and transformational leadership and laissez-faire leadership
practices. According to the results, Spearman Analysis was used in calculations made because leadership practices and perceptions
of job satisfaction did not match the normal distribution (p<0.05) (see Table 5 and 6).

Table 5. Spearman Analysis on Leadership Practices and Job Satisfaction

VariableTypes Job Satisfaction Intrinsic Satisfaction Extrinsic Satisfaction
. r .532%* .554%* A23%*
Transformational Lead.
p .000 .000 .000
. o r 505** 527%* 386%*
Behavior-Inspiration
p .000 .000 .000
Spearman’s rho
. , , r 540** 561%* A433%*
Stimulation-Understanding
p .000 .000 .000
r -.416%* -.392%** -.347**
LFL
p .000 .000 .000

** n0.01

When the values obtained in Table 5 are examined, the following results are reached.

1. Moderate positively (p<0,01) between administrators and teachers’ perception of transformational leadership practices and
overall perceptions of job satisfaction and intrinsic satisfaction, and there is a sufficient positive relationship (p<0,01) between
extrinsic satisfaction perceptions. As perceptions of transformational leadership practices increase, so do the perceptions of
overall job satisfaction, intrinsic and extrinsic satisfaction.

2. There is also a sufficient negatively significant relationship (p<0,01) between the perceptions of the administrators and
teachers regarding the laissez-faire leadership practices and the perceptions of overall job satisfaction, intrinsic satisfaction, and
extrinsic satisfaction. As the perceptions of the laissez-faire leadership practices increase, overall perceptions of job satisfaction,
intrinsic satisfaction, and extrinsic satisfaction decrease.

Table 6. Spearman Analysis of Transformational Leadership and Laissez-faire Leadership

VariableTypes LFL
) r -.559%*
Transformational Lead.
p .000
. L r -.542%*
Spearman’s rho Behavior-Inspiration
p .000
. . . r -.547%*
Stimulation-Understanding
p .000

**% 0 <0.01
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The conclusion that has also been reached regarding transformational leadership and laissez-faire leadership perceptions in
Table 6 is that there is a moderate negatively significant relationship (p<0,01) between the perceptions of the administrators and
teachers regarding transformational leadership and the perceptions of laissez-faire leadership practices. As the perceptions of
transformational leadership practices increase, the perceptions of laissez-faire leadership decrease. When the literature is
examined, there can be many findings that there is a meaningful relationship between leadership practices and job satisfaction.
For example, Bass & Avolio (2006) emphasized that one of the outcomes of leadership in their research is job satisfaction. As
Barnett, Marsh & Craven (2007), Cemaloglu (2007), Kogak (2006), and Usta (2020) stated, transformational leadership behaviors
increase the overall and the intrinsic satisfaction level of the administrators and teachers from the findings of the research.
Regarding the results of the literature study, this is an expected result. According to quoting of Muenjohn & Amstrong (2008, p.
5) from Ingram (1997), Kirkbride (2006), and Medley & Larochelle (1995), transformational leaders generally have a higher
correlation in terms of the satisfaction, extra effort, and effectiveness of their employees than other leadership styles, and
therefore have a higher relationship in terms of leadership success.

In the research, it was determined that laissez-faire leadership practices that were recognized have a negative significant
relationship with job satisfaction. This result supports the research result of Celebi (2012) because he also states that school
principals often exhibit transformational leadership, and that job satisfaction has a negative significant relationship with the
laissez-faire dimension while having a positive meaningful relationship with transformational leadership behavior.

In the final step of the research, the role of laissez-faire leadership as a mediator between transformational leadership
practices and job satisfaction perceptions is investigated. It is stated by many researchers that the mediator variable can show all
or only one part of the observed relationship between the dependent and independent variables. In addition, the state of the
reflection of the entire relationship is defined as full mediation, and the reflective state of some of it is defined as partial mediation.
To talk about the mediation effect, certain conditions must be met. These conditions called the steps of Baron and Kenny (1986)
are listed as follows.

1. The independent variable must affect the mediating variable.

2. The independent variable must affect the dependent variable.

3. If a non-meaningful relationship occurs between the independent and dependent variable when the mediating variable is
included in the regression analysis in the second step, the full mediation effect can be mentioned, and the partial mediation effect
can be mentioned if the relationship between the independent and the dependent variable decreases.

In general, this three-step method of Baron and Kenny (1986, p. 1176) is used in academic research and is decided according
to the results of the analysis. The model of the research was created in this context as shown in Figure 1. In the model investigated,
the transformational leadership practices (TLP) were defined as the independent variables, job satisfaction as the dependent
variable, and the laissez-faire leadership (LFL) practices as the mediating value. In this context, the relationship between TLP and
job satisfaction, TLP and LFL practices, and the LFL practices and job satisfaction have been tested with sample linear regression
analysis (see Table 7).

Table 7. Simple Linear Regression Analyses

Independent Variables R? Cor. R? B Stn. Error F t p

TLP (a, b) .266 .262 422 .050 71.769 8.472 .000
TLP (a, ) .338 .335 -.798 .079 101.108 -10.055 .000
LFL (a, b) .159 -.155 -.238 .039 37.453 -6.127 .000
TLP-LFL (a, b) .281 274 -.238 .039 38.486 -6.127 .000
TLP .351 .061 5.771 .000
LFL -.089 .044 -2.021 .000

Note: (a) Estimated: (costant), (b) Dependent Variable: Job Satisfaction, (c) Dependent Variable: Laissez-Faire Leadership

When Table 7 is examined, it is seen that the transformational leadership practices (TLP) meaningfully predict job satisfaction
(B=.422,t=8.472, p =.000), TLP predicts the laissez-faire leadership (LFL) practices (B = -.798, t = -10.055, p =.000), LFL practices
predict the job satisfaction (B =-.238, t =-6.127, p =.000), and TLP with the LFL practices predict together the job satisfaction (TLP:
B =.351,t=5.771, p =.000; LFL: B =-.089, t =-2.021, p =.000).

After the correlational and regressive relationship is achieved between all variables, the results of the mediation test are
summarized in a single table (Table 8). In addition, as well as to the conditions that must be met to talk about the mediation effect,
the Sobel test and Bootstrap method were also used, whether the indirect effect of the independent variable is meaningful on the
dependent variable through the mediator variable. When examining the mediation effect with the Bootstrap method, a three-
way evaluation is made.
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Tablo.5 The Mediating Role of LFL in the Relationship between Transformational Leadership and Job Satisfaction

Outcome Variables

LFL R R? MSE F dfl df2 p
Model Summary .581 .338 .545 101.108 1.000 198.000 .000
Model B se t p LLCI ULCI Standard. 8
constant 5.218 .302 17.267 .000 4.622 5.814 -
Transformational Leadership -.798 .079 -10.055 .000 -.954 -.641 -.581
Job Satisfaction R R? MSE F dfl df2 p
Model Summary .530 .281 211 38.427 2.000 197.000 .000
Model B se t p LLCI ULCI Stand. 8
constant 2.804 .298 9.409 .000 2.216 3.391 -
Transformational Leadership 351 .061 5.771 .000 231 470 429
LFL -.090 .044 -2.021 .044 -.177 -.002 -.150
TOTAL EFFECT MODEL
Job Satisfaction R R? MSE F dfl df2 p
Model Summary .516 .266 .215 71.770 1.000 198.000 .000
Model B se t p LLCI ULCI Stand. 8
constant 2.337 .190 12.319 .000 1.963 2.711 -
Transformational Leadership 422 .050 8.472 .000 324 .520 .516

TOTAL, DIRECT AND INDIRECT EFFECT OF TRANSFORMATIONAL LEADERSHIP ON JOB SATISFACTION

LFL B SE t P LLCI uLcl c_cs

Total Effect of Xon Y 422 .050 8.472 .000 324 .520 .516

Direct Effect of Xon'Y 351 .061 5.771 .000 231 470 429

Indirect Effect of Xon Y

LFL B BootSE BootLLCI BootULCI
.071 .035 .004 .193

Completely Standardized Indirect Effect

of XonY

LFL B BootSE BootLLCI BootULCI

.087 .044 .005 .179
Note: Level of confidence for all confidence intervals in output= 95.000

Additionally, the collinearity is examined to determine whether there are multiple linear connectivity problems in the model
within the scope of the analysis of the data (T>.200; VIF<10). The tolerance and VIF (variance width factor) values obtained in this
research gave results that confirmed that there are no multiple connections between the independent variable and mediator
variable (T of TLP =.662, VIF =1.511; T of LFL =.662, VIF =1.511). After this process, by calculating the VAF value (Variance Account
For), it is determined that the value is 83.175 (.351/.422x100). Since VAF>80% is, it can be stated that the full mediation effect
was detected in this research (Preacher and Hayer, 2008).

Another method used to determine the mediation effect is the Sobel test. For this, a simple and fast program is used. The
values (a =.422; b = .087; SE,=.050; SE, =.044) are respectively entered into the Sobel test program and 1.925 (p=.027) is found as
a result of the procedure. Since the significance value obtained (p) is less than .05, it can be said that there is a mediating effect in
the research.

DISCUSSION AND CONCLUSION

In the research, the high level of realization of the transformational leadership dimension (factor) is in line with the
expectations. Because it is a natural management behavior for the managers to talk optimistically about the future, to inform their
employees about what needs to be achieved, to put forward their visions, and express their confidence that the goals will be
achieved. Additionally, the ability of the managers to realize the transformational and laissez-faire leadership traits together shows
also that the managers are a source of morale, motivate their employees using the emotional elements, and create a common
vision.
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When the results are evaluated in general, it can be considered as an important development in terms of the management
that the managers exhibit the most transformational leadership behaviors. Today, all institutions, including the education system,
especially of the USA and European countries, are undergoing a rapid change within a dynamic structure. The effects of the
globalization movement in this change are undeniable. Therefore, in an environment where such a process of change prevails, the
managers will also need the change. In this context, it is believed that transformational managers are required. This is also the
necessity of the Information Age.

The managers of the future are expected to build trust in their institutions, act with integrity, inspire their employees,
encourage innovative thinking and guide their employees. This means that managers become transformational leaders. As a result
of the research, it was stated that the managers show these characteristics. This result is a sign that managers are open to change
and innovation. Further improvement of these features of the managers will lead them to demonstrate more effective
management.

In addition, within the scope of today’s developments, managers need to be constantly trained and manage changes according
to the conditions of the age to maintain their transformational characteristics. For this purpose, the goal should be to focus on
transformational leadership behaviors and to remove them from transactional leadership characteristics that are seen as more
compatible with the bureaucratic structure and status quo practices. According to the findings of the research, the perceptions of
both administrators and teachers support this assessment.

The results obtained for the job satisfaction in this research also support other research findings that relate to this subject in
the literature. In many kinds of research, the perceptions of job satisfaction are sorted according to the values obtained and the
order of importance and first the intrinsic job satisfaction, just after the extrinsic job satisfaction perceptions are explained. It can
be said that intrinsic job satisfaction is an important and positive form of perception, especially for the schools. It can be evaluated
that the managers and teachers who perceive the intrinsic satisfaction more will also have positive feelings towards their school,
administrators, and colleagues. In addition, it can be said that the expectations of the employees in the organizations with high
intrinsic satisfaction are generally met.

Besides, many researchers stated that job satisfaction is perceived at different levels in the institutions, evaluated as an
effective factor positively, and has a decisive and positive relationship when evaluated together with other organizational factors.
As Hughes (2006) points out, one of the best ways to make instructiveness strong is to improve the job satisfaction of trainers. Job
satisfaction can also do more than keep qualified trainers in the profession and improve their educational function.

The organizational effectiveness in schools of the Information Age is based on both leadership behavior and employee job
satisfaction, and administrators play an important role in ensuring teachers’ job satisfaction. For this purpose, administrators have
to demonstrate management in a way that ensures job satisfaction in their schools. In this context, the transformational leadership
behavior of managers as long as possible can increase the job satisfaction of teachers. In this way, the desired effect can be
achieved from the schools.

As Dilek (2005) noted, the main factor that improves the effectiveness of the leader is to know the typical characteristics of
employees, work, and organization. Many researchers believe that these characteristics increase the relationship between leader
behavior and job satisfaction. However, it is not enough for school principals to consider transformational leadership elements
important. It is also important that they are effective in achieving transformation and turning it into action. In addition, at a time
when development and change are so rapid, the school administrators need to demonstrate transformational leadership as well
as other leadership behaviors (Altun, 2003).

From the research results presented examples above to determine the relationship between leadership and job satisfaction,
it can be said that there is a positive relationship between different leadership approaches and job satisfaction and that the derived
result of research conducted supports other research findings. Additionally, according to many authors, it is evaluated that
transformational leadership is likely to shape business situations that provide individual satisfaction and thus allow personal
effectiveness to flourish. According to the researchers examined and the findings of the research, it can be concluded that
transformational leadership practices are an influential factor in the job satisfaction of administrators and teachers and positively
affect job satisfaction.

Therefore, the organizations should adopt a leadership approach that gives the necessary importance to the employees if they
want to increase the effectiveness of the employees and ensure job satisfaction. The managers should accept a transformational
management idea that directs, inspires them, provides individual support, and encourages the employees to be their leaders,
instead of managing their employees. Today, it is evaluated that a successful leadership approach requires the leadership
behaviors that determine the vision for the future, guide their employees in line with this vision, create a business environment
that allows them to bring out their creativity with intellectual stimulation, trust them, and can communicate well with them. This
can be achieved with transformational leadership practices, as highlighted above.
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Abstract

Purpose: The purpose of this research is to determine, according to the views of primary school teacher, the sustainable
leadership behaviors of school principals and the relationship between sustainable leadership and the formation of schools as
learning organizations.

Methodology: This study aimed to determine the relationship between the sustainable leadership behaviors of school
principals and the formation of schools as learning organizations in public primary schools located in Yozgat, Turkey. A mixed-
methods approach, was employed in the study, which utilized both quantitative and qualitative methods. The quantitative
portion of the study utilized a "predictive correlational design," while the qualitative portion utilized a "phenomenological
design" to examine the research question.

Findings: The research findings indicate that school principals exhibit high levels of sustainable leadership behavior based on
the average scores given by teachers. In terms of dimensions, the highest average scores were obtained for deep learning.
According to teachers opinions, the average scores for a learning organization were also found to be high. The highest average
score in terms of dimensions was for team learning. A positive relationship was discovered between sustainable leadership
and organizational learning. Qualitative results indicated that school principals who scored high in all dimensions of sustainable
leadership provided more answers. Similarly, when examining qualitative results related to organizational learning, it was
discovered that school principals who scored high in all dimensions of sustainable leadership also provided more answers.

Highlights: The literature on sustainable leadership in educational organizations is very limited. Therefore, sustainable
leadership perceptions in educational organizations can be examined by considering different concepts together. The
relationships between these concepts and their impact can also be examined. Based on the views of primary school teachers,
this study suggests that sustainable leadership has an impact on the learning organization. New studies can be conducted on
other samples to compare the results of this study, and to investigate the impact of sustainable leadership on educational
organizations further.

6z
Calismanin amaci: Bu arastirmanin amaci, sinif 6gretmenlerinin gorislerine dayanarak okul muddrlerinin strdiralebilir liderlik
davraniglari ile 6grenen 6rgut arasindaki iliskiyi belirlemektir.

Materyal ve Yéntem: Bu arastirma, Yozgat'taki kamu ilkokullarindaki okul mudurlerinin stirdirdlebilir liderlik davraniglar ile
okullarin 6grenen 6rgut olmalari arasindaki iliskiyi belirlemeyi amaglamaktadir. Bu amagla, arastirmada hem nicel hem de nitel
yontemlerin birlikte kullanildigi "karma model" kullanilmistir. Nicel boliimde, "yordayici iliskisel desen" kullanilirken, nitel
bolimde ise "olgu bilim deseni (fenomenoloji)" kullaniimistir.

Bulgular: Arastirma sonuglarina gére, okul mudurlerinin strdurulebilir liderlik davranislari, 6gretmen goruslerine goére
yuksektir. Boyutlar arasinda en ytiksek puan derin 6grenmeye y6nelik olarak belirlenmistir. Analizler, 6gretmen goruslerine
gore 68renen orglte yonelik puan ortalamalarinin yiiksek oldugunu ortaya koymustur. Takim halinde 6grenme boyutunda en
yiksek puan saptanmistir. Arastirma sonucunda surdurulebilir liderlik ile 6grenen 6rgut arasinda pozitif bir iliski oldugu
bulunmustur. Strdirulebilir liderlik ile ilgili nitel bulgular, butin boyutlarda yuksek strdurlebilir liderlik puani olan okul
midirlerinin verdigi yanitlarin daha fazla oldugunu géstermektedir. Ogrenen érgiit ile ilgili nitel bulgular incelendiginde biitiin
boyutlarda ytiksek strdirilebilir liderlik puanina sahip okul miidurlerinin verdigi yanitlarin daha fazla oldugu tespit edilmistir.

Onemli Vurgular: Literatiirde, egitim érgiitlerinde siirdiiriilebilir liderlik ile ilgili yapilan calismalar oldukga sinirlidir. Bu nedenle,
farkh kavramlarin birlikte ele alindigi bir yaklagimla surdirilebilir liderlik algilari egitim 6rgutleri baglaminda incelenebilir. Bu
¢alismada, sinif 6gretmenlerinin gorislerine dayali olarak yirutilen arastirma sonucunda elde edilen bulgular, sturdurtlebilir
liderligin 6grenen orgut tzerinde etkili oldugunu gostermektedir. Bu sonuglara dayanarak, ileride yapilacak yeni galismalar,
farkh 6rneklemler tzerinde elde edilen sonuglarla karsilastirilarak, strdirilebilir liderligin egitim 6rgitleri igin 6nemi ve etki
guict hakkinda daha kapsamli bilgiler saglayabilir.
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INTRODUCTION

In today's world, schools are influenced by political, economic, political, sociological, and technological factors. These factors

influence a school-related situation, such as the quality of instruction, student achievement, student learning, and teacher
productivity. After school administrators evaluate these conditions, they can use the available resources to make schools effective
and efficient organizations. For this reason, school administrators should leave the traditional management approach aside and
adopt leadership. Sustainable, a concept that has entered the leadership literature in recent years, attracts the attention of
researchers as a type of leadership that can balance moral, educational, political, managerial, and social needs.
Previous studies have focused on definitions of sustainable leadership (Davies, 2009; Hargreaves, 2009; Hargreaves & Fink, 2012);
its principles (Hargreaves & Fink, 2003a); focus on the contributions of sustainable leadership to the organization (Armani et al.,
2020) and organizational change (Carter et al., 2012). In addition, studies emphasize the importance of sustainable leadership for
forming organizational culture (Morsing & Oswald, 2009) and effective strategic decisions in organizations (Peterlin et al., 2015).
In addition, previous literature has shown that sustainable leadership is a critical predictor of organizational cynicism (Gaan, 2015).
In addition, in the literature, sustainable leadership mediates the relationship between active participation in organizational
decision-making and creative work behavior (Wang et al., 2021).

Studies on sustainable leadership in educational organizations have begun to be carried out, albeit limited (Lambert, 2012; Lee
& Louis, 2019). Researchers focused on the relationship of sustainable leadership with lifelong learning in educational
organizations (Tas¢l & Titrek, 2019), its impact on social innovation (Igbal & Piwowar-Sulej, 2022), and the methods of realizing
reflective instructional practices (Ayers et al., 2020). In addition, its results on the contribution of sustainable leadership to school
success (Goolamally & Ahmad, 2014), improving school capacity (Conway, 2015), school effectiveness (Nartglin et al., 2020), and
positive student outcomes (Mohd Yaakob et al., 2020) are remarkable.

Although a significant amount of research has been conducted in educational organizations on sustainable leadership in recent
years, most previous research has focused on sustainable leadership in university-level education (Leal Filho et al., 2020; Segovia-
Pérez et al., 2019). Therefore, it is possible to say that research on sustainable leadership in primary school education is not
sufficiently included in the literature. However, primary schools are seen as the most crucial education step in Turkey and the
world. Researching sustainable leadership at this level will bring a new perspective to the literature. As a result, primary school
principals' sustainable leadership may have unique factors that are not yet fully explored and need to be explored. In addition,
although few studies focus on the relationship between school effectiveness and sustainable leadership (Nartgiin et al., 2020),
more research on sustainable leadership is needed. First, research on sustainable leadership and its various organizational effects
have increased (Cayak, 2021). However, there is limited empirical research on the relationship between sustainable leadership
and learning organization (Igbal & Ahmad, 2021). Therefore, it can be said that there is a gap in the literature about how these
two variables appear in schools.

This research was carried out on teachers, one of the most critical stakeholders of the education-teaching processes. Within the
scope of the research, a relationship to be determined between the sustainable leadership behaviors of school principals and
learning organizations will bring a new perspective to the literature. In addition, the sustainable leadership behaviors of school
principals are considered necessary in our age to develop lifelong learning practices that ensure the continuity of society and the
organization. Considering sustainable leadership practices in school policies and structuring schools as learning organizations can
mobilize policymakers to ensure permanent and sustainable success. As practitioners, school principals can contribute to
structuring schools as learning organizations by giving more importance to the sustainable leadership element. Suppose learning
organizations are perceived as an output of sustainable leadership. In that case, school administrators may emphasize the
importance of learning and more willingly realize their school's effort to become a learning organization. Therefore, school
principals can ensure the permanence of student success and make their school a learning school as sustainable leader who
develops and supports the strengths of the stakeholders in their schools and ensures the effective and efficient use of resources.
In this direction, the current research aims to determine the sustainable leadership behaviors of school principals and the
relationships between sustainable leadership and learning organization according to the views of primary school teachers. In this
context, answers to the following questions were aimed.

1. Is sustainable leadership in primary schools a significant predictor of teachers' views on the learning organization?
2. What is the experience of school principals on sustainable leadership and learning organization?

Conceptual Framework

Sustainable Leadership

Due to the leader's influence on the organization and employee behavior, sustainable leadership has recently drawn the
interest of organizational and management scientists. According to Hallinger and Suriyankietkaew (2018), the notion known as
"Rhineland management" is the foundation of sustainable leadership. According to Shrivastava (1995), sustainable leadership is
"an approach based on the idea that the organization is a natural part of the world." Social, physical, ethical, and business factors
all support the premise that organizations produce value based on sustainable knowing, developing, and producing knowledge.
This strategy highlights managers' varied values and behaviors, which emphasizes a long-term perspective of sustainable
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leadership, balanced results, ethical behavior, and corporate social responsibility (Hallinger & Suriyankietkaew, 2018). When
making present-day and long-term decisions for a company, sustainable leadership enhances the lives of all stakeholders (McCann
& Holt, 2010). An atmosphere where the organization shares its vision and objective can be developed through the sustainable
leadership approach. Through agreement, communication, and persuasion, the leader may foster a vision and encourage
cooperation among the organization's members to achieve the goals of the organization. The foundation of sustainable leadership
is the notion that the organization is an organic component of the environment. According to Shrivastava (1995), organizations
can produce lasting value by generating knowledge that advances social, physical, ethical, and commercial causes. Hargreaves and
Fink (2003) emphasize learning to live sustainably. Learning to live sustainably means learning to respect and protect the world
that gives us life. In order to provide long-term benefits for economic and ecological life, it is necessary to coexist and live together
without harming the natural environment by working with other people. Sustainable leadership increases diversity within an
organization and enhances people's abilities, enabling individuals to adapt and succeed in increasingly complex work and other
environments. This requires the leadership to build sustainable relationships with all stakeholders inside and outside the
organization (Hargreaves, 2006).

Hargreaves and Fink (2003) introduced the idea of sustainable leadership to education for the first time. According to
researchers, the educational environment in sustainable leadership is diverse, there is a common commitment to good ideas, and
active engagement in effective practices where learning and development are shared. The characteristics of sustainable leadership
in educational institutions were defined by Hargreaves and Fink as "depth, organizational survival, inclusiveness, justice, diversity,
resourcefulness, and protection." After that, Davies (2009) presented a different sustainable leadership framework. According to
Davies, effective leadership creates a culture of leadership founded on moral principles that promote the school's long-term
growth and guarantee everyone access to achievement. The components of sustainable leadership, according to Davies' model,
are "outcomes are not just outputs; balancing short- and long-term goals; processes are not plans; passion for making a difference;
humility and will; strategic timing and strategic abandonment; capacity building and participation; they described it as "building
sustainability." The six fundamental elements of Lambert's (2011) sustainable leadership model are "diversity and protection,"
"personnel capacity building," strategic distribution, and consolidation, as well as "creating long-term goals from short-term
goals." A vision that reveals and develops the potential of each member of the business is one of the common characteristics of
the models of sustainable leadership that have been put forth. Courage is also passion and resolve to take on a unifying and
integrating function. In this context, individuals and schools continue to develop their abilities and cope with difficulties, even in
complex situations with sustainable leadership practices. This creates the ability and capacity to succeed in new and challenging
situations (Davies, 2007). Furthermore, sustainable leadership increases diversity within a school and enhances human ability,
enabling individuals to adapt and succeed in increasingly complex work and other environments. This requires the leadership to
build sustainable relationships with all stakeholders inside and outside the organization (Hargreaves, 2006).

Researchers mostly examine sustainable leadership in higher education institutions when looking at the literature on
sustainable leadership in education (Leal Filho et al., 2020; Segovia-Pérez et al., 2019). For instance, Dalati (2017) investigated the
connection between enduring leadership and organizational trust in the setting of Syrian universities. In addition, Mohd Yaakob
et al. (2020) determined the critical factors of sustainable leadership in their study in K12 schools and stated that student outcomes
are the most important. In addition, Nieto (2007) contributed to the sustainable leadership literature by examining the
contributions of sustainable leadership to students and society in depth.

Schools as Learning Organizations

The learning organization has attracted the attention of organizations and management scientists for a long time because of
its impact on employee behavior. The concept of learning organization was first used by Senge (1990). According to Senge (1990),
learning organizations are organizations in which employees encourage learning and restructure knowledge. These are
"organizations that adapt to constantly changing working conditions and produce the information they need to meet the needs
of stakeholders." The intellectual basis of the concept belongs to Argyris and Schon (1978). According to the theory, they
emphasized the importance of "single-loop" and "double-loop" learning in increasing the learning capacity of organizations. While
single-loop learning minimizes organizations' existing policies and procedures, double-loop learning allows radical changes to be
made by inquiring about the organization itself. Based on this theory, according to Senge (2018), the learning organization is built
on five basic disciplines. These; It is expressed by the author as "personal mastery” "mental models” "shared vision” "team
learning” and the fifth discipline, "system thinking." In learning organizations, these disciplines develop about each other. Learning
organizations are organizations where people aim to achieve the success they want, they constantly improve their skills, new and
developing ideas are supported, common goals are released, learning methods are constantly learned (Bozkurt, 2003), and they
are those that facilitate the learning of all their members and constantly transform themselves to achieve their strategic goals.
Organizations (Pedler et al., 1989). Organizations must acquire and use new information to ensure their continuity in the
competitive conditions required by the age and adapt to changes and developments. Therefore, organizations have to eliminate
traditional organization formations, renew themselves by learning, and ensure their effectiveness to realize their goals (Bozkurt,
2003). The most effective way of coping with the innovations that the age of technology has brought and will bring is to try to
achieve learning by determining the need for learning (Braham, 1998).

] ”on

One of the other models associated with the learning organization is the Bui and Baruch (2010) systems approach. Researchers
state that they developed a model for this approach based on Senge's five disciplines (Bui & Baruch, 2010). Another model,
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Ortenblad (2004), argues that the learning organization consists of four dimensions: organizational learning, learning in the work
environment, learning environment, and learning structure. All dimensions are interrelated. Four dimensions must come together
to form a learning organization (Ortenblad, 2004). Another model is Watkins and Marsick's (2003) model. In the model, the
necessity of seven conditions is expressed in creating a learning organization. These; include creating continuous learning
opportunities, encouraging communication and asking questions, creating a desire for cooperation and learning as a team,
systematizing learning and information sharing, delegation of authority to create a common vision, encouraging the organization
to cooperate with its environment, the leader's learning from an individual level to an individual -to bring them to the team-
organization level (Marsick & Watkins, 2003).

Senge et al. (2012) employed the idea of learning organization for the first time in the context of education. According to Senge
et al. (2012), a learning school is one in which everyone associated with it—both internal and external stakeholders—constantly
improves and broadens their awareness and skills while realizing their shared responsibility for the future of both themselves and
their societies. Self-renewal, which has become essential for the success of a school, is strongly associated with the development
of the learning capacity of the staff and their taking responsibility for each other's professional learning. Schools that foster
learning capacity present the conditions and traits of learning schools as well as aid in understanding how schools learn
(Southworth, 2000). In order to achieve self-renewal through continuous learning, promote learning at any time and in any setting,
give improving human resources first priority, be acceptable to all members of the school community, and prevent the school
from going into crisis. Teams of teachers work together to benefit children (DuFour, 2004). As a result, the school should be viewed
as a professional learning community where instructors can collaborate and learn from one another. There is no such thing as a
non-learner because everyone, from the servant who works in the learning school to the student, parent, instructor, and school
principal, is a learner.

Researchers related to the definition of learning schools and their characteristics (David & Lazarus, 2002; Téremen, 2001;
Senge et al., 2012), the characteristics of learning and non-learning schools (llleris, 2007), barriers to learning schools (Cam-Tosun
& Altunay, 2017) conducted researches. In addition, studies examining the roles of leader teachers in creating a learning
organization (Taylor et al., 2011) and the perceptions of teachers and school principals regarding the learning school (Banoglu &
Peker, 2012; Metin & Bahat, 2019) draw attention. In addition, Korkmaz (2009) contributed to the leadership literature by
examining school principals' leadership styles and learning school characteristics.

Sustainable Leadership and Learning Organization Relationship

Innovation is encouraged in schools with sustainable leaders. Schools are structured as organizations that learn fast and seek
change. The arrow of change only moves forward (Hargreaves, 2007). Glickman (2002) highlights the need to exchange
information with teachers, students, families, and support staff to understand student learning better and foster more incredible
academic progress. Innovation is encouraged in schools with sustainable leaders. Schools are structured as organizations that
learn fast and advocate change-seeking. The change arrow only moves forward. (Hargreaves, 2007). Thus, sustainable leadership
may require schools to be structured as learning organizations.

In an organizational culture that values lifelong learning, acknowledges teachers as architects of the school culture, and
promotes a supportive and collaborative culture, the best examples of leadership behaviors can be found (Silva et al., 2000).
Organizational leaders create a shared mission, motivate staff, and foster a culture where everyone can support one another's
lifelong learning. In this approach, the leader fosters intellectual growth among all members of the organization and guarantees
its ongoing development (Buzan et al., 1999). As a result, improving the learning capacity of top schools contributes to our
understanding of how students learn as well as our ability to communicate the requirements and traits of learning institutions
(Southworth, 2000). To prepare a school culture that constantly renews itself via learning and encourages learning, the learning
school does this.

METHOD

Model of the Research

This study tried to determine the relationship between the sustainable leadership behaviors of school principals in public
primary schools in Yozgat and the schools being learning organizations, and the "mixed model" in which quantitative and
qualitative methods were used together was used in the research. In mixed studies, quantitative and qualitative data collection
techniques are applied simultaneously or one after the other. For example, in the quantitative part of the study, "predictive
correlational design" and "phenomenology" was used in the qualitative part.

Research Sample and Study Group

In this section, while the population and sample information and demographic characteristics of the quantitative research are
included, the information about the study group of the qualitative research is presented

Sample of Quantitative Research

The target population of the research is 1685 primary school teachers working in primary schools in Yozgat; The sample consists
of 313 primary school teachers. Because it was impossible to reach the entire target population in the research, the applications
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were carried out on the sample selected from the population. This sample size was determined based on the assumption (Erkus,
2017) that 313 teachers could represent 1685 teachers with a = .05 significance and a 5% margin of error. It was determined that
385 of the scales distributed and collected personally by the researcher were suitable for analysis, and the analyzes were carried
out on these data. In addition, "outlier (extreme) case sampling” one of the purposive sampling methods, was used in the
qualitative phase of the research. The outlier sampling technique is used when searching for case studies that differ from other
case studies by their predominant features. Extreme or outlier situations reveal richer data for the researcher. Thus, it helps to
examine the research problem in a more in-depth and multidimensional way (Ozmantar, 2018; Yildirm & Simsek, 2016).
Sustainable leadership scale average scores of the schools included in the research sample were listed, with ten school principals
who got the highest score from the scale and ten school principals who got the lowest score from the scale; A total of 20 school
principals were interviewed.

Table 1. Demographic Characteristics of the Teachers

Variable N Percentage (%)
Gender
Female 164 42.6
Male 221 57.4
Age
22-26 between 34 8.8
27-31 between 61 15.8
32-36 between 87 22.6
37-41 between 71 18.4
42-46 between 46 11.9
47 + 86 22.3
Experience
1-5 years 65 16.9
6-10 years 82 21.3
11-15 years 67 17.4
16-20 years 64 16.6
21 and over 107 27.8
Year of Study at School
1-5 years 239 62.1
6-10 years 76 19.7
11-15 years 44 114
16-20 years 11 29
21 and over 15 3.9

Number of Teachers in the School

10 and less 65 16.9
between 11-20 139 36.1
between 21-30 61 15.8
30 and over 120 31.2

Total 385 100

As seen in Table 1, while the majority of the teachers who voluntarily participated in the research were male (f=221) and
aged 32-36 (f=87), most of the teachers had more than 21 years of teaching experience (f=107). In addition, while most teachers
have been working in their current schools for 1-5 years (f=239), there are 11-20 teachers (f=139) in their schools.

Working Group of the Qualitative Stage. In the qualitative phase of the research, "outlier (extreme) case sampling” one
of the purposive sampling methods, was used. The outlier sampling technique is used when searching for case studies that differ
from other case studies by their predominant features. Extreme or outlier situations reveal richer data for the researcher. Thus, it
helps to examine the research problem in a more in-depth and multidimensional way (Ozmantar, 2018; Yildirm & Simsek, 2016).
Sustainable leadership scale average scores of the schools included in the research sample were listed, with ten school principals
who got the highest score from the scale and ten school principals who got the lowest score from the scale; A total of 20 school
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principals were interviewed. Table 3 presents the characteristics of the ten school principals who got the highest average from
the sustainable leadership scale in the qualitative study group. All of the school principals who received high scores from the
sustainable leadership scale interviewed in the study are male. The age of school principals varies between 42 and 61.
Management experience ranges from 5 years to 32 years. According to the teachers' opinions, the average score they got from
the SLS varies between 3.80 and 4.10.

Data Collection Tools

In the study, the Sustainable Leadership Scale in Schools (SLS), developed by Dagdeviren-Ertas and Ozdemir (2020), was utilized
to examine the sustainability behaviors of school principals as perceived by teachers. Additionally, the "Learning Organizations
Questionnaire" developed by Gligli and Turkoglu (2002) was employed to determine teachers' opinions regarding their schools
being a learning organization. Finally, in the qualitative part of the research, the researchers developed a semi-structured
interview guide to identify the activities carried out within the scope of sustainable leadership.

Sustainable Leadership Scale (ASLO). Firstly, SLS was used to evaluate school principals' sustainable leadership characteristics
according to teachers' perceptions. OSLS includes four dimensions and 26 items. The dimensions of SLS are human resource
development, strategic deployment, deep learning, and environmental-social responsibility. ASLS is a 5-point Likert-type scale
ranging from strongly disagree (1) to agree (5) completely. The sample item is as follows; "It encourages teachers to work for the
benefit of all people, not just for the benefit of their school." We performed CFA to test the construct validity of the SLS. The
results showed that the four-factor structure (y2/sd =2.16, RMSEA=0.03, CFI=0.99, GFI=0.92, IFI=0.99) showed a perfect fit. The
Cronbach alpha coefficient of this scale is 0.90.

Learning Organizations Questionnaire (LOQ). Developed by Glgli and Tirkoglu (2002) for the first time, TCA was used to
determine teachers' opinions about their schools being a learning organization. SCA consists of 42 items from 5 dimensions. The
dimensions of SCA are personal mastery, mental models, shared vision, systems thinking, and team learning. SCA is a 5-point
Likert-type scale ranging from never (1) to always (5). We performed CFA to test the construct validity of the TCA. The results
showed a good fit for the four-factor structure (x2/sd= 2.04, RMSEA=0.06, CFI=0.98, GFI=0.80, IFI=0.98). The Cronbach's alpha
coefficient of this scale is 0.97

Procedures and Data Analysis
Processing and Analysis of Quantitative Data

Quantitative data for the research were collected by administering the SLS and LOQ to primary school teachers in primary schools
across 14 districts of the Yozgat province.

The qualitative research data was collected from the school principals who work in the schools included in the research
universe and whose sustainable leadership scores were evaluated by the teachers. The qualitative study group of the research
consists of 10 school principals who got the highest score from the sustainable leadership scale scored by the teachers and ten
school principals who got the lowest score from the sustainable leadership scale. The interviews were carried out by the researcher
voluntarily, with the semi-structured interview form prepared by the researcher. All interviews were recorded (via the researcher's
mobile phone with a voice recording feature) with the permission of each participant. While the most extended interview lasted
1 hour and 20 minutes, the shortest was 20 minutes. A total of 9 hours and 25 minutes of interviews were recorded. Written
transcripts of each audio recording were taken and converted into text, and then the participants were read, and their consent
was obtained. Interview transcripts were analyzed one by one.

Before starting the analysis of quantitative data in the research, data control needed to be carried out. Afterwards, outlier
analysis of the data, normality, covariance (homogeneity), and linearity assumptions were examined. In order to determine which
of the parametric or non-parametric (non-parametric) analysis methods of the data obtained in the research will be analyzed, the
normal distribution characteristics were examined. The assumption of normality can be examined in different ways. In this study,
the values of “skewness” and “kurtosis” were taken into account. The skewness and kurtosis values of ASLO and SCA are presented
in Table 2.

Table 2. Skewness And Kurtosis Values Of SLS And LOQ

N sd Min Max Mean Variance Skewness Kurtosis
Sustainable Leadership 385 44 1 5 3.57 .20 1.09 1.93
Learning Organizations 385 .49 1 5 4.10 .24 -.601 .565

The values of skewness and kurtosis for each dimension of the SLQ and LOQ are between 3, as shown in Table 2. Therefore, if
the skewness and kurtosis coefficients are below or equal to 3, the scores are considered to not deviate significantly from the
normal distribution (Kline, 2011). In light of this, it was considered that employing parametric tests to analyze the research's data
would not be harmful. Additionally, methods for multiple regression analysis were used to see if teachers' opinions of the learning
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organization were significantly predicted by school administrators' sustainable leadership behaviors. It investigated whether the
data produced a multicollinearity issue in order to apply the analysis. Regression analysis was carried out after it was established
that there was no multicollinearity issue because the tolerance value of the data was above.20, the VIF value was under four, and
the CI (Condition Index) value did not exceed 30 (Hair et al., 2010). The SPSS 22.0 program was used in this study to conduct
analyses pertaining to sustainable leadership and learning organizations. Confirmatory factor analysis (CFA) was also carried out
using the LISREL 8.7 program to make sure the scales' construct validity.

Quialitative data process and analysis. The transcripts of the interviews with the school principals interviewed according to the
order of the sustainable leadership scale mean scores were analyzed using the "descriptive analysis" technique for sustainable
leadership and learning organizations. In addition, the participants' views from the interview transcripts were presented with
direct quotations. SM code is given for each school principal, and numbers from SM1 to SM20 are given.

The four elements of sustainable leadership, which were produced by the researchers and exposed as a theme, were
determined in order to determine the activities performed within the scope of sustainable leadership. Each feature's
corresponding data is listed under the appropriate theme. The "credibility" criterion was ensured through the preparation of the
semi-structured interview form with the help of expert opinions, the research participants' voluntary participation, their signing
of the voluntary participation form for this purpose, the face-to-face interviews, and the audio recordings with their permission.
The deliberate sampling strategy was chosen to ensure that the data were transmitted by remaining true to their nature in order
to meet the "transferability" criterion in the research. In order to provide the "consistency" criterion in the research, it was ensured
that the researchers worked together continuously in the process, from the creation of the data collection tool to the data analysis,
and tried to reach a consensus when necessary. The coding was done separately by the researchers. In order to provide the
"confirmability" criterion, the codings for the themes were reviewed with the researchers, and the codes that were thought to be
unrelated were re-evaluated. Later, the same data were analyzed by a faculty member. Then, the researchers came together, re-
evaluated the coding, and reached a consensus when different opinions emerged. The same procedures were carried out for the
five dimensions of the learning organization.

FINDINGS
This section examines the research findings under two separate headings: quantitative and qualitative.

Quantitative Findings

In this study, which focuses on the relationship between sustainable leadership and learning organization, first of all, the
participant's views on the two variables and whether there is a statistically significant relationship between the sub-dimensions
of SLS and LOQ were analyzed based on descriptive statistics. The results are in Table 1. Then, according to the opinions of primary
school teachers working in official primary schools in Yozgat province and its districts, the relationship between sustainable
leadership perceptions and learning organization is calculated with the Pearson correlation coefficient. The results are expressed
in Table 3.

Table 3. The Relationship Between Learning Organization Sub-Dimensions and Sustainable Leadership

X Sd 1 2 3 4 5 6 7 8 9
1. Human Resources 2.72 74
Development

2. Strategic 3.8 .86 .288™ 1

Distribution

3. Deep Learning 4.42 .59 .059 1417 1

4. Environmental 3.26 .60 499" .370" .152* 1

Social Responsibility

5. Personal Mastery 395 .65 .293™ .373™ .168™ .286™" 1

6. Mental Models 4.07 .64 .270™ .464™ .185™ .239™ .661™" 1

7. Shared Vision 4.12 .63 .307* .449™ .077 .312™ .583™" .735™ 1

8. Systems Thinking 3.95 .59 .307* 415™ .091™ 277 .605™* .669™" .745™ 1

9. Team Learning 431 .57 207 .092" .056 .196™" .325™ .324™ .409™" .450™ 1

*p<.05. ** p<.01

Table 3 displays the average sustainable leadership scores for school principals across all SLS criteria, which vary from 2.72 to
4.42. These findings show that teachers think principals of schools exercise highly effective sustainable leadership. The average
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scores of learning organizations range from 3.95 to 4.31, as demonstrated in Table 3. These findings indicate that teachers view
their institutions as learning environments. On the other hand, there is a statistically significant and positive association between
the sub-dimensions of SLS and LOQ. The "strategic distribution" and "mental models" sub-dimensions of SLS and LOQ had the
strongest association (r =.46, p.01). As a result, there is a slight but substantial correlation between participants' perceptions of
social intelligence and their perceptions of the HRF. However, "deep learning" and "shared vision" had the lowest connection (r
=.07, p.01) between the sub-dimensions of SLS and LOQ. As a result, there is a weak but substantial correlation between
instructors' perspectives on deep learning and their ideas regarding the development of a common vision. The four SLS sub-
dimensions were tested for their ability to predict LOQ using multiple regression analysis.

Table 4. Regression Analysis Results on the Prediction of Learning Organization Perception by Sustainable Leadership Dimensions

Dependent Variable = Learning Organization B Std. Hata 6 t p
Human Resources Development 131 .035 .194 3.772 .000*
Strategic Distribution 213 .030 344 7.129 .000*
Deep Learning .051 .040 .057 1.261 .208
Environmental Social Responsibility .080 .045 .094 1.771 .077

R =.507; R?= .257; F= 32.887; p=.000

Table 4 shows a moderate and significant relationship between sustainable leadership dimensions and learning
organization (R = .507; R2 = .257; p<.05). According to these findings, 26% of the learning organization can be explained by
sustainable leadership dimensions. Based on the standardized regression coefficient (), "human resource development" (t =
3.772, p< .05) and "strategic distribution" (t = 7.129, p< .05) dimensions of sustainable leadership are significant predictors of the
learning organization. However, the "deep learning" (t = 1.261, p> .05) and "environmental social responsibility" (t = 1.771, p> .05)
dimensions are not significant predictors of the learning organization. In other words, sustainable leadership does not significantly
affect the learning organization through the dimensions of "deep learning" and "environmental social responsibility.

Qualitative Findings

Qualitative findings obtained from the research were thematized according to the scale dimensions of the SPLS. Within
the scope of the research, the school principals who got the highest score (n=10) and the lowest score (n=10) from the SLS scale
were interviewed. The data obtained as a result of the interviews were examined with the descriptive analysis technique, and the
direct statements of the participants were included from time to time. In Table 5, qualitative findings on sustainable leadership
are presented.

Table 5. Opinions of School Principals with High and Low Scores on Sustainable Leadership

Frequency of Those with Scores Frequency of Those
Th Cod ) .
eme odes Low SLS Scores with High SLS Scores
Reading hours 6 7
Book discussion 1
2 (Scientific activities) Seminar-Symposium, TUBITAK 4
g Projects
[o X
% Directing to in-service training 1 4
g
§ Promoting and supporting different methods 4
5
2 Providing guidance services 1 2
2
c g
g Inviting experts 3
=}
I
Listening to teachers at all times 1 4
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Participation in decision-making

8 9
Evaluating the past
g p 2 5
Encouraging collaboration 7 8
c
= Openness to diverse ideas - creating a democratic 8 8
> .
2 environment
k7 Sharing experiences
o 2 4
2
oo .
Trying to create a school culture
&
Establishing strong communication 3 10
Delegating authority 1 3
Being integrative
g g 1 5
Physical environment arrangements 1 6
[sT]
g Setting goals for success 1 6
5
= Meetings with successful school principals 5
i
e Providing materials
& 1 6
Excursions
6 6
© )
g . Collective events 5 5
wn £
® B N
c @ Breakfast-Lunch Organizations
g C 4 9
£ O
c &> . . )
°og Taking environmental precautions
g
Not leaving employees alone on their special days 1 4

supporting students with poor financial situation

such as "scientific activities” "directing to in-service training

” o

services

” u

promoting and supporting different methods

»u

When the opinions obtained from the participants are examined, as shown in Table 5, it can be evaluated that activities
providing guidance
nviting experts" and "listening to teachers at all times" are the activities carried out by sustainable leaders in the

dimension of human resources development. According to Table 5, conducting "reading hours" in the school is carried out by low
and high sustainable leadership score (f=7) school principals. However, supporting teachers' development through discussion
groups rather than reading hours can be evaluated as an activity sustainable leaders can undertake. The opinion of the school
principal, who expressed his views and had the highest sustainable leadership average score about human resources development,
is quite remarkable. His view on "book discussions" in this regard is noteworthy. In this regard, he stated the following opinion:

When we created a book reading group with volunteer teachers before the
seminar period, we have been implementing this practice for two years. This year, we
decided on the books we would read together by making a joint decision, aiming for
engaging and enlightening choices. We selected three books a month before the seminar
period, and | placed the order. One was Zweig's Chess, a world classic, the other was
Animal Farm, and the last was Nurettin Top¢u's Maarif Davasi in Turkey. Everyone had
read at least two of them within a month. We had extensive discussions on Animal Farm
and Chess. Some did not read the books but still participated in the discussions. At least
they listened. It was gratifying and satisfying. | love reading books, and discussing what
we read and evaluating different perspectives was also very informative. We have also
decided on the books we will discuss when school starts. We are reading Blindness, What
is Man Living For, and In the Land of White Lilies during the holiday break to prepare our
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minds for the upcoming semester. We had a seminar on films as well, but discussing
books was much more enjoyable (SM1).

In-service training is very beneficial for administrators. However, of course, they
are also beneficial according to the teachers'subject that is useful for us. When in-service
training is opened, | immediately inform the teachers and direct them to apply. Even if it
is unavailable now, | tell them their turn will come someday. It is nice because these
training (SM10) ... Ayse Hanim and Fatma Hanim think they are helpful for teachers if
they have different applications in the classroom, communication with parents, or any
achievement. If you have projects like this, let us share and implement them together
(SM6).

»”n

According to the findings presented in Table 5, the statements of "participation decision-making

”

creating a democratic environment

openness to diverse ideas-
encouraging collaboration" and "establishing strong communication" were expressed by

both high and low sustainability score principals in the strategic distribution theme. Therefore, these statements may not be seen
as distinguishing features for sustainability leadership. However, based on the findings, the opinions reported by school principals

”n

with high leadership scores, such as "evaluating the past” " Sharing experiences

trying to create a school culture” "delegating

authority" and "acting in an integrative manner” could be considered as distinguishing characteristics of sustainability leaders.

One participant expressed their view on this issue as follows:

As can be seen from Table 5, the behaviors related to "physical environment arrangements

At the beginning of each semester, we have meetings with our colleagues to
evaluate the previous year and discuss what we can do in the upcoming semester. Based
on the decisions we made in the first meeting of the previous year, we talked about what
we could accomplish and whether we took any measures to address any issues that
arose. We discuss any shortcomings and document them through decisions. At the
beginning of the next semester, we revisit these decisions and remind ourselves that we
made them in a previous meeting and review them again (SM2).

»u

goal setting for success

»u

meetings

with successful school principals” and "providing materials" are more frequently expressed by the managers who received high
scores in the deep learning theme. Participants' views on this issue are as follows:

School principals often come together with each other. We either meet at the
Ministry of Education meetings or bump into each other because we are friends. We talk
about anything related to education. A successful school principal's school is always a
topic of discussion. | ask them without hesitation or embarrassment, 'How did you
achieve this?' If a teacher is successful, | even visit their school and meet with them. |
take notes on what | hear and share it with my teacher friends at my school (SM5).

Recently, | visited the M.A.E. Primary School and saw that a lady was painting
on the walls. I liked it. When | came back to my school, | looked at our walls and thought
about teaching concepts and values through such paintings. | asked my vice principals
and teacher friends about it, and they said it would be nice. So, | called the principal of
that school and got the lady's number. | asked her if she could also do it for us. It is
necessary to evaluate good practices of other schools and share ideas for success (SM7).

We identify the shortcomings and then talk to someone for resources
accordingly. Sometimes we do it with the support of the Ministry of Education, and
sometimes we ask for help from a supporter (SM3).

In Table 5, “excursions “, and " collective events " in the theme of environmental and social responsibility are the
behaviors expressed by both high and school principals with low scores. Behaviors that are expressed more by principals with

”n

higher scores, such as "taking environmental precautions
students with poor financial situations” are considered behaviors of sustainable leaders.

... We organize excursions with our teachers and students. We made a trip to
Canakkale with our teachers. Not all of our teachers folded. Some had children. However,
we traveled very well with those who had time and did not have a job and experienced
a national spirit consciousness together. And we got together better (SM1)

We organize a bazaar every year. These bazaars bring a small income to our
school. Parents are more connected to the school with such an application. They also

not leaving employees alone on their special days” and "supporting
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know each other among themselves. In this way, the ice melts between the teacher and
the parents (SM5).

If an employee is getting married in our school, we have a social committee
immediately; they get their gold and gifts. We will immediately receive our gift for the
one whose son gets married and has a child. We are organizing a farewell to our
outgoing teacher. For this, while collecting money for tea every month, we get an extra
5 TL and save that money. We use it when necessary. No one has objected to this
situation so far (SM5)

We put a waste battery box in our school. Students bring waste batteries here
and throw them away. They come first and show us. As the administration, we give them
prizes such as candy and chocolate. This encourages them a lot. They exaggerate and
ask the neighbors, too (SM10)

As can be seen from the qualitative findings, the answers of the school principals with a low sustainable leadership score
and a high sustainable leadership score were thematized under the dimensions of sustainable leadership. When the findings are
examined, the answers given by the school principals with high sustainable leadership scores for all dimensions are higher. Based
on this finding, school principals working in Yozgat province carry out more activities than those with high sustainable leadership

scores.

In this part of the research, the opinions of school principals about the learning organization are given. The dimensions
in the LOQ questionnaire were handled as a theme, and the data obtained from the participants' opinions were analyzed and
coded with the descriptive analysis technique. The findings obtained from the analysis of the collected data are given in Table 6.

Table 6. School Principals' Views On Learning Organization

Frequency of Principles Frequency of Principals
Theme Codes . . -
with Low SLS Scores with High SLS Scores
Holding meetings
g 8 2 3
Taking individual needs and desires into account 1
> .
o Arranging the program of teachers who want to 1
e
@ pursue a master's degree
E Utilizing expertise
© 1 1
S
g Promoting education opportunities 1
[« W
Discussing different methods and techniques 1
Setting up a library 1
Critical evaluation 3
K%
§ Immediate intervention to problems 3
=
© Always being open to innovations and change, 5
5] and discussing every idea
= Discussions on values 1
Taking teachers' opinions into consideration in 4
c planning
2 Exchange of ideas 2 4
>
@ Active participation of all teachers in every 6
% process
Making decisions together 3 5
Setting goals for success
4
[sTy]
£
E Producing long-term solutions instead of 5
s temporary ones
g Using communication channels constantly and 6
2 effectively
a Creating active learning environments 3
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Forming teams 1 5
o0 Book discussion group 1
L% Social activities 3 10
% Organizing reading hours 3 3
&

School-parent-family cooperation 3 5

When the qualitative data obtained from the participants was examined in Table 6, the behaviors of the principals who
scored high on the sustainable leadership scale in the theme of "personal mastery" included "holding meetings” "arranging the
program of teachers who want to pursue a master's degree” " promoting training opportunities” "discussing different methods
and techniques” and “setting up a library.” One of the participants expressed their opinion as follows:

He met with the teachers almost every 15 days and said, "What did we do new? What
innovations brought us? Let's continue?" We talk about questions like If there are
different methods that teachers use in the classroom, we talk about them and discuss
whether they provide success or not. Then, we make decisions as a result of
brainstorming with the teachers. "How do we achieve lasting success? Whose methods
work best?" we argue (SM8).

As can be seen in Table 6, in the findings obtained from the qualitative data obtained from the participants, the
expressions related to the mental models theme “always open to innovations and change and discussing every idea” " critical

evaluation” “immediate intervention to problems" and” “discussions on values” is a behavior shown by principals with high scores
on the sustainable leadership scale. One of the participants commented as follows:

If it is for the benefit of both the student and the teacher, | try to put new and different
ideas into practice to the extent permitted by the legislation. Contrasting opinions are
also crucial for me, and | ask thoroughly why, maybe the first time, another idea makes
sense, but other words may make sense (SM4).

As can be seen from Table 6, "exchange of ideas" in expressions related to the theme of shared vision in the qualitative data
obtained from the participants is a behavior displayed by both the principals with high scores from the sustainable leadership
scale and the principals with low average scores. However, "active participation of all teachers in every process" and “taking
teachers opinions into consideration in planning” are behaviors only shown by principals who have received high scores from the
sustainable leadership scale. Participant opinions are as follows:

| strive to gather everyone's opinions for all kinds of situations that may arise in the
school, whether it's related to education, work, physical space, or student discipline
issues (SM2)

As | mentioned before, we have formed a book discussion group. Everyone is invited to
this group, and | always consider different ideas without discrimination (SM1).

As seen in Table 6, in the qualitative data obtained from the participants, the behavior of "using communication channels
constantly and effectively" is shown by the principals who scored high on the sustainable leadership scale in the systems thinking
theme. Indeed, the opinions of the participants are as follows.

I always keep my door open to teachers, students, and parents. | am always
ready to listen to their problems, no matter what they may be. They can call me on my
cell phone anytime regarding school or student-related issues (SM9).

Every teacher is very valuable to us. Their words and opinions are taken into
consideration. | also let them know that | am ready to listen to them even if they have a
personal problem. If they want to talk about it, | listen and try to find a solution. If they
don't want to talk about it, | say something to boost their morale and motivation (SM8).

As it can be seen from Table 6, "forming teams" and “social activities” in expressions related to the theme of team learning in
the qualitative data obtained from the participants are the behaviors of the principals who received high scores from the
sustainable leadership scale. As a matter of fact, the participants commented as follows:
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Every class in the school has a group. These groups work in cooperation with
each other, and they cooperate with other groups (SM5).

We did a project last year. Our project team worked very well there. As | said,
they were very surprised if such an institution existed in Yozgat (SM9).

As can be seen from the qualitative findings on learning organizations, the responses of school principals with low and high
sustainable leadership scores were thematized under the dimensions of the LOQ. When the findings are examined, the answers
given by the school principals with high sustainable leadership scores for all dimensions are higher. Based on this finding, it can be
said that the opinions of school principals with higher SLS scores about the learning organization have higher frequencies.

DISCUSSION, CONCLUSION AND RECOMMENDATIONS

In the quantitative part of this research, the relationship between school principals' sustainable leadership and learning
organization was examined based on the opinions of 385 teachers. In the qualitative part, interviews were conducted with 20
school principals. In the research, first of all, an answer was sought to the question of how the school principals' sustainable
leadership of participating teachers was. As a result of the analysis, it was observed that the school principals' sustainable
leadership scores were higher than the teachers' opinions. In terms of dimensions, it was determined that the average score for
deep learning was the highest. According to Hargreaves and Fink (2003), profound teaching and learning, essential in education
and lasting a lifetime, continue the natural processes. Supporting and sustaining teaching and learning issues that promote deep
learning and lifelong learning is the foundation of sustainable education. Therefore, the answers given by the participants to the
deep learning dimension can be considered a critical situation for sustainable leadership.

As a result of the analysis, it was observed that the average score for the learning organization was high according to the
teachers' opinions. In terms of dimensions, the highest score is team learning. The literature review found that the dimension of
team learning is high in learning organization scales (Savas, 2013; Thompson et al., 2004). The high score may be because team
learning includes the learning organization process and the ability to achieve more significant and permanent results than
individual results.

As a result of the research, a positive relationship was discovered between sustainable leadership and the learner relationship.
In the literature review, studies focusing on the relationships between schools being learning organizations and sustainable
leadership have found a positive relationship between sustainable leadership and learning organization (Igbal & Ahmad, 2021). In
addition, the study of Akan and Sezer (2014) found a positive and significant relationship between transformational leadership
and the level of learning organization in schools. The study by Bilir (2014) found that structural leadership, human resources
leadership, political leadership, and symbolic leadership were related to teachers' perceptions of their institutions. Oluremi (2008)
found a significant relationship between the principal's leadership style and the school's learning culture and stated that the
principal should have a transformative leadership style. On the other hand, it has been determined that deep learning of
sustainable leadership does not affect the learning organization. In addition, it has been determined that school principals'
environmental-social responsibility behaviors do not affect school learning organizations.

In the results obtained from the qualitative data within the scope of the research, in the theme of the development of human
resources of school principals who exhibit sustainable leadership behavior, school principals support teachers' participation in
scientific activities, direct them to scientific activities, direct them to in-service training, support different method and -technical
applications, provide guidance services, provide specialists to their schools. It was determined that they invited the teachers and
listened to the teachers at all times. According to Hoy (2003), teachers are more successful in a safe environment. In Altinkurt's
(2007) study, human resources development practices in schools were found to be generally successful by teachers. According to
the research findings of Short et al. (1999), teachers feel more empowered in schools of school administrators with a high aptitude
for the human resources framework. Therefore, human resource development practices in schools are practices that contribute
to the professional development of teachers.

As a result of the research, it was determined that school principals who exhibit sustainable leadership behavior evaluate the
past in the theme of strategic distribution, share their own experiences with teachers, try to create a school culture, distribute
their authority, and exhibit integrative behavior. On the other hand, it has been determined that school principals who exhibit or
do not exhibit sustainable leadership behavior participates in the decision, be open to different opinions, create a democratic
environment, encourage working in cooperation, and establish strong communication in their schools. According to Ferdig and
Ludema (2005), leaders should make plans for the future within the organization they lead to understand the rapidly changing
economic, social, and political environments and create the right strategies.

As another result of the research, school principals who exhibit sustainable leadership behavior care about deep learning in
their schools, and in this context, they care about the physical environment arrangements of the schools; they set goals to ensure
success and make it permanent, they exchange ideas with the principals of successful schools, and they find different ways to
meet the material needs of their schools. Experiments were determined. According to Hargreaves and Fink (2003), student
learning is the basis of all learning. Therefore, everyone's learning in schools is geared towards supporting student learning.
According to Borko (2004), leaders should allow teachers to build trust, create an environment for critical communication, and
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show respect for each other. Glasser (1999) states that while a leader manager keeps expectations high, encouraging his
stakeholders and frequently reminding them of this expectation is a sign of success.

According to the results obtained from the research, school principals who exhibit sustainable leadership behavior are sensitive
to the environment and social responsibility activities; In this context, it has been determined that they take measures to protect
the environment, support their employees outside of school, and seek different ways to help students with weak economic
conditions. It has been determined that school principals who exhibit and do not exhibit sustainable leadership behavior do some
collective activities at school. Gummerson (2015) stated that it is crucial for those who are committed to sustainable leadership
to base their work on a moral purpose. Therefore, sustainable leaders are environmentally committed and sensitive to the
environment. According to Jahanshahi and Brem (2017), cooperative behaviors provide a positive atmosphere among
organizational members, which is seen as sustainable leadership behavior. Bilateral relations with all stakeholders and how this
affects organizational effectiveness and goal achievement are vital for organizations (Gerard, McMillan & D'Annunzio-Green,
2017). Sustainable leadership advocates stakeholder participation, emphasizes the social element of the relationship, and does
not focus solely on results (Hargreaves & Fink, 2006).

Limitations and Future Research

This research was carried out with the opinions of primary school teachers working in Yozgat province and its districts, and it
can be suggested that the same study be carried out in other provinces. The quantitative part of this study was conducted as a
cross-sectional survey, and it may be indicated that researchers conduct longitudinal studies in the future. The quantitative data
collection for this research was carried out only with teachers working at the public primary school level. According to the opinions
of teachers working in private schools or other public schools, research can be conducted to examine the sustainable leadership
behaviors of school principals. Very few studies on sustainable leadership exist in the literature on educational organizations. For
this reason, perceptions of sustainable leadership in educational organizations can be examined by considering different concepts
together. The relationships between the concepts in question as well as the impact power of these concepts, can be examined.
Based on the opinions of primary school teachers, this study can compare current research results with new studies to be
conducted on other samples, based on the conclusion that sustainable leadership affects the learning organization. In addition,
analyses were made at a single level in this study, and since this study is leadership research, it can be suggested to be done at
school and teacher levels and at a multi-level. The findings of this study will help to understand the relationship between
sustainable leadership and learning organization.

Implications of the Research

This study was conducted based on the views of teachers and school principals, who are among the most critical stakeholders
in educational management processes. The current research findings have revealed the relationship between sustainable
leadership and a learning organization. The findings presented in this study can guide policymakers to consider sustainable
leadership practices in school policies and structure schools as learning organizations to achieve sustainable and lasting success.
In order to provide students with a better quality education environment, policymakers at the education ministry level should
take steps to promote the concept of a learning organization and sustainable leadership practices. Additionally, the study has
shown that as practitioners, school principals can contribute to forming their schools as learning organizations by placing greater
emphasis on the element of sustainable leadership. Suppose learning organizations are perceived as an outcome of sustainable
leadership. In that case, school administrators may be more willing to strive for their schools to become learning organizations
by emphasizing the importance of learning.
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