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Ke)./\.m.:rd.s . Artificial intelligence, which we encounter in every field of life, increases its importance
Art|f|C|aI.|nteI|!gence, day by day. Mankind has started to rapidly spread this technology, which has just
Pre—serv!ce science tea.cher, emerged, to all areas of life. Artificial intelligence has managed to have a say in every
Pre.-serwce mathematics teacher, field from the health sector to education. Attitudes towards artificial intelligence have
Attitude also started to gain importance in different professions. One of the professions affected

by this situation is undoubtedly the teaching profession. Increasing levels of concern
and changing attitudes towards artificial intelligence have become important in order

Received: 01.10.2024 to adapt to potential technologies to be used in the education and training process.
This study aims to examine the attitudes of pre-service science and mathematics
Accepted: 14.04.2025 teachers towards artificial intelligence according to the factors of gender, department
and graduated high school. For this purpose, the general attitude scale towards artificial
Published: 30.06.2025 intelligence was applied to pre-service teachers and then the data were analysed by

independent t-test and Anova test. The data obtained show that the gender of the pre-
service teachers and the type of high school they graduated from do not have a

Research Article significant effect on the general attitude towards artificial intelligence. However, a
significant difference was observed between pre-service science teachers' general
attitudes towards artificial intelligence and pre-service mathematics teachers' general
attitudes towards artificial intelligence. Within the scope of the results of this study, it

DOI: 10.17984/adyuebd.1550736 may be useful to develop teaching programmes focusing on artificial intelligence for
pre-service teachers in the long term and to increase the technological equipment in
the classrooms where they study.

Introduction

Today, due to the rapid development of science and technology, people have started to turn more towards
technological devices in order to facilitate their daily lives. Rapidly developing science and technology greatly
affect people's attitudes towards each other and their access to information (Chiu, 2021). Technology, which
is changing and developing day by day, has recently added the concept of artificial intelligence to our lives.
This concept, which arouses curiosity for people, has started to be included in every level of life. Although the
concept of artificial intelligence was first mentioned in the Dortmund conference held in 1956, the inventor of
the word artificial intelligence is accepted as John McCarthy (Alpaydin, 2013).

Artificial intelligence is defined as intelligent software that can solve complex problems and react not only to
predetermined problems but also to a new event. In the world of science, artificial intelligence is defined as
the ability of a computer-aided machine to perform functions that require high cognitive skills that mostly
belong to humans (Nabiyev, 2012). Artificial intelligence applications, which have been very popular recently,
are encountered in many fields such as logistics, energy, finance, health, speech technology and education in
order to fulfil complex tasks (Arslan, 2020).
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In the field of education, artificial intelligence technologies can be integrated into individual education in
order to identify students with learning difficulties at an early age and to offer appropriate solutions to these
students. Thanks to algorithm models that can be supported by artificial intelligence, individualised offers
and training processes can be provided for teachers (Glizey et al, 2023). With the integration of this
technology into the education system, teachers can get help from artificial intelligence applications by
identifying students with slow or incomplete learning processes in the classroom or produce on-site
solutions (Fahimirad & Kotamjani, 2018). Thanks to artificial intelligence solutions based on automation
system, teachers can examine the teaching materials they need in a short time (Glzey et al., 2023). Working
parents of children with disabilities can communicate effectively with their children using this technology. In
addition, thanks to artificial intelligence applications, children with disabilities can gain various abilities such
as learning, discovery and prediction (Richter, 2018). Information such as news about school functioning and
student absences can be handled faster through these systems and evaluations can be made in a short time.
By identifying students who are likely to be absent from school, school administrators can intervene faster
and make the necessary warnings on time (isler & Kilic, 2021). It also helps teachers and school principals by
warning students about unapproved behaviours and performance (Murphy, 2019).

Science education aims to provide individuals with scientific enquiry and thinking skills and to ensure that
scientific methods and practices are understood. For this purpose, teaching methods and techniques such as
problem-based learning, cooperative learning, argumentation, analogy, game-based learning, concept maps
can be used in science education independently of technology (Ministry of National Education [MEB], 2024).
Science education is in continuous development with changing conditions. Therefore, it is of great
importance to create new teaching environments through continuously developed education programmes
and to select materials and methods for effective learning (Simpson et al., 1994). In recent years, learning
processes and teaching processes have been reshaped with the integration of artificial intelligence into
science education. With the use of artificial intelligence in science education, instant feedback is provided,
personalised learning experience specific to the learning style of the student is offered, and students' interest
and attention are attracted with simulations and augmented reality applications. In mathematics education,
artificial intelligence serves various functions such as acting as a learning companion or teacher, assisting
teachers, facilitating learning and providing consultancy support in policy making in education (Korkmaz et
al., 2024). Artificial intelligence applications also play an important role in deepening students' understanding
of mathematics and helping them learn mathematical concepts (Ministry of National Education [MEB], 2024).
According to Gao (2020), due to the development of computer technology, artificial intelligence will continue
to evolve and innovate, and as a result, it will enable students to develop more mathematical and cognitive
skills in learning. The most important features of artificial intelligence applications in science and
mathematics are great speed, high accuracy and long working times. It also contributes to mathematics and
science education with its high efficiency in data management, the ability to make predictions and inferences,
to deal with conflicting data, and to represent knowledge symbolically. In addition, it makes mathematics and
science education learnable, knowledgeable and applicable (Topal et al., 2021). In this context, examples of
artificial intelligence applications that can be used in science and mathematics education can be given as
follows (Ministry of National Education [MEB], 2024).
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Figure 1. Artificial intelligence applications that can be used in science and mathematics education (Ministry
of National Education [MEB], 2024).

The value attributed to artificial intelligence applications, which are encountered across all areas of life, is
continuously increasing. Mankind has started to rapidly spread this technology, which has just emerged, to
all areas of life (Akalin & Veranyurt, 2020). Although artificial intelligence applications, which have started to
make a significant impact in every field, ease human life and offer solutions to various problems, they also
raise concerns within society (Coskun & Gulleroglu, 2021). The reason why artificial intelligence applications,
which are constantly changing and developing with technology, cause anxiety in society is the thought that
these applications may get out of control (Johnson & Verdicchio, 2017). Another reason for anxiety is that the
coexistence of the characteristics of a robot and the characteristics of a human being is frightening (Wang &
Wang, 2022). Artificial intelligence, which causes anxiety for various reasons, may cause the number of
people working in some sectors to be reduced or there is no need for manpower with advancing technology
(Manyika et al., 2017; Wang & Siau, 2019). However, the possibility of changing the way of application of jobs
in some sectors and the possibility of the emergence of new business lines affect the adaptation process and
increase the anxiety in the society (Wang & Wang, 2022). Teachers' attitudes towards artificial intelligence
also affect the efficiency in the education and training process and the rate of using artificial intelligence
applications. In particular, the attitudes of pre-service science and mathematics teachers towards
technological developments and the source of these attitudes play an important role in determining
strategies for pedagogical teacher training and development levels of current teachers. Based on this, this
study aims to examine the general attitudes of pre-service science and mathematics teachers towards
artificial intelligence applications that they use or encounter in daily life.

The sub-problems to be investigated within the framework of the main problem of the research were formed
as follows:

1) At what level are the general attitudes of prospective mathematics and science teachers towards
artificial intelligence?

2) Is there a significant difference between the attitudes of prospective mathematics and science teachers
towards artificial intelligence in terms of gender?

3) Is there a significant difference between the attitudes of prospective mathematics and science teachers
towards artificial intelligence?
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4) Is there a significant difference between mathematics and science teacher candidates' attitudes
towards artificial intelligence in terms of the type of high school they graduated from?

Method

Research Design

In this study in which the general attitudes of pre-service science and mathematics teachers towards artificial
intelligence were investigated, descriptive survey model was used. Descriptive survey is research used to
generalise from a sample to a population and thus to make inferences about some characteristics, attitudes
or behaviours of this population. Descriptive survey method is frequently preferred in studies due to its
advantages such as being economical, high data collection speed and the possibility of determining the
characteristics of a large population with a small sample group (Creswell, 2003). In this study, the attitudes of
pre-service science and mathematics teachers towards artificial intelligence were examined using descriptive
survey method. In addition, the attitude scores of pre-service science and mathematics teachers towards
artificial intelligence according to the type of high school they graduated from were analysed by causal
comparison method.

Working Group

The participants of the study consisted of pre-service science and mathematics teachers studying at a state
university. Within the scope of the research, pre-service science and mathematics teachers were determined
by using convenient sampling method from purposive sampling methods. The purpose of convenience
sampling method is to prevent loss of time, money and labour force. Here, the researcher forms the study
group starting from the most accessible sample until he/she reaches a group of the size he/she needs, or
continues his/her studies on a situation or group that he/she can reach and will provide maximum savings
(Cohen & Manion, 1998). In the 2023-2024 academic year, 270 pre-service teachers studying in the
departments of science and mathematics teaching participated in the study.

Table 1. Frequency Distribution of Demographic Characteristics of Participants

Categories f Total
Female 199

Gender Male 71 270
Science Teacher Education 131

Secti 270
ection Maths Teacher Education 139
Anatolian High School 204
. Science High School 37

Graduated high school Multi-Programme High School 15 270
Imam Hatip High School 14

Data Collection Tools

In line with the problem and sub-problems of this study, the General Attitude Scale towards Artificial
Intelligence, which was adapted into Turkish by experts (Kaya et al., 2022), validity and reliability analyses
were performed and Cronbach's alpha value was 0.82, and demographic information form were used as data
collection tools. Since it is thought that the "General Attitude Towards Artificial Intelligence Scale" is guiding
in determining the attitudes of prospective science and mathematics teachers towards artificial intelligence,
this scale was preferred. Attitude towards artificial intelligence was analysed through the data collected from
the scale consisting of 20 questions and 5-point Likert style (1-Strongly Disagree, 2-Disagree, 3-Undecided,
4-Agree, 5-Strongly Agree). In the scale consisting of 20 questions, there are 12 positive attitude items and 8
negative attitude items. The 8 negative attitude items towards artificial intelligence were reverse coded
before being analysed. Cronbach's alpha value was used to examine how consistent the items in the general
attitude towards artificial intelligence scale are with the whole measurement. As a sub-estimator of the
reliability of the scale scores, Cronbach's alpha (a) value varies between "0" and "1". When the alpha (o) value
is calculated between 0.60 and 0.80, it indicates that the reliability is at a good level; when it is between 0.80
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and 1.00, it indicates that the reliability is at a high level (Buylkoztirk et al., 2021). The reliability coefficients
of the artificial intelligence attitude scale for a sample of 270 participants are given in Table 2.

Table 2. Reliability Coefficients of the General Attitude Towards Artificial Intelligence Scale
Article Number Cronbach's Alpha
20 0.81

In Table 2, it is seen that the Cronbach's alpha (o) value calculated from the general attitude towards artificial
intelligence scale for the sample of 270 participants is 0.81. The Cronbach alpha (o) coefficient of the artificial
intelligence attitude scale shows that the reliability of the scale based on internal consistency is at a high
level.

In the general attitude towards artificial intelligence scale, pre-service teachers were asked to indicate the
extent to which they agree with each statement about artificial intelligence. The minimum score that can be
obtained from the scale is 20 and the maximum score is 100. In the demographic form, there are determinant
characteristics such as gender, department of education, type of high school graduated from. The research
data were collected online. After the pre-service teachers approved the informed consent form, they filled in
the "Demographic Form" and the "General Attitude Towards Artificial Intelligence Scale".

Analysing the Data

The data collected from the "General Attitude Scale towards Artificial Intelligence" used in the study were
analysed through SPSS 23 package programme. The data obtained were first subjected to normality tests.
Whether the data showed normal distribution or not was calculated by looking at the skewness, kurtosis and
standard error values separately in terms of gender, department, and graduated high school factor. The
results are given in Table 3.

Table 3. Skewness and Kurtosis Values of the General Attitude Towards Artificial Intelligence Scale

Skewness kurtosis
Dimensions Sub Dimensions N Value Std Error Value Std Error
Female 199 0.204 0.172 0.537 0.343
Gender
Male 71 0.256 0.285 0.066 0.563
Science 131 0.273 0.206 0.210 0.408
Section
Primary Mathematics 139 0.382 0.212 0.467 0.420
Science High School 37 0.297 0.170 0.226 0.339
Graduated  Apatolian High School 204 0.170 0.388 0.661 0.759
high school
type Imam Hatip High School 14 0.576 0.580 1.070 1.121
Multi-Programme High School 15 0.074 0.597 0.389 1.154

In Table 3, the skewness, kurtosis and standard error values of the data obtained from the general attitude
scale towards artificial intelligence were calculated for each dimension and sub-dimension and it was
checked whether they fit the normal distribution. When these values are in the range of 2, it is accepted
that the data are normally distributed (George & Mallery, 2010). It was concluded that the values calculated
for the gender, department, and graduated high school sub-dimensions of the general attitude scale towards
artificial intelligence were within the specified range and the data showed normal distribution. Since
parametric tests provide much stronger evidence than nonparametric tests in statistical analyses conducted
in researches, it is desirable that parametric tests are prioritised in terms of reliability and generalisability of
the data (Can, 2013). Independent sample t test was used to determine whether the general attitudes of the
pre-service teachers participating in the study towards artificial intelligence differed according to gender and
department factor, and one-way analysis of variance (ANOVA) was used for independent samples according
to the high school graduated variable.
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Findings

In this section, the results obtained by analysing the data obtained from the artificial intelligence attitude
scale applied to the pre-service teachers participating in the study are given.

The values related to the general attitude levels of pre-service mathematics and science teachers towards
artificial intelligence are shown in Table 4.

Table 4. General Attitude Levels towards Artificial Intelligence

Average Std

Articles (1-5) Deviation
1.1 am interested in using artificial intelligence systems in my daily life. 3.62 1.019
2. Artificial intelligence has many useful applications. 3.89 1.036
3. Artificial intelligence is exciting. 3.79 1.048
4. Artificial intelligence can provide new economic opportunities for this country. 3.93 1.108
5. 1 would like to use artificial intelligence in my own work. 3.71 1.090

6. A software/robot with artificial intelligence can do many routine tasks better than a

human. 3.16 1.113
7.1 am impressed by what artificial intelligence can do. 3.79 1.026
8. Artificial intelligence can have positive effects on human well-being. 3.46 1.044
9. Artificial intelligence systems can help people feel happier. 322 1.078
10. Artificial intelligence systems can outperform humans. 3.24 1.079
11. Most of society will benefit from a future equipped with artificial intelligence. 3.59 1.076
12. For routine tasks, | prefer to interact with an Al system rather than a human. 2.98 1.137
13. I think artificial intelligence is dangerous. 2.94 1.115
14. Organisations use Al in an unethical way. 2.85 1.092
15. 1 find artificial intelligence evil/malicious. 3.53 959
16. Artificial intelligence is used to spy on people. 3.28 1.084
17. 1 shudder with sadness when | think of the future uses of artificial intelligence. 3.66 1.075
18. Artificial intelligence can take control of humans. 2.96 1.223
19. I think that artificial intelligence systems make many mistakes. 3.20 973
20. If artificial intelligence is used more and more, | think people like me will suffer. 3.23 1.124
Total 340 1.07

In Table 4, it is seen that the mean and standard deviation of the scores given by the pre-service teachers to
the general attitude scale towards artificial intelligence is 3.40 and 1.07, respectively. The 5-point Likert scale
used is a rating scale from 1 to 5 and the score intervals corresponding to each option are interpreted as
strongly disagree (1,00-1,79), disagree (1,80-2,59), undecided (2,60- 3,39), agree (3,40-4,19), strongly agree
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(4,20-5,00) (Turgut & Baykul, 1992). It is seen that the attitudes of the pre-service teachers participating in the
study towards artificial intelligence are positive with a mean of 3.40. Pre-service science and mathematics
teachers find artificial intelligence useful and exciting, and also have a positive attitude that it will provide
economic opportunities. However, pre-service teachers also think that artificial intelligence can be used in an
unethical way and can take over humanity.

The results of the independent sample t-test on the difference between the attitudes of the pre-service
teachers towards artificial intelligence according to gender are shown in Table 5.

Table 5. General Attitude Towards Artificial Intelligence Scale Gender Variable t Test

Gender N X Standard Deviation t P
Female 199 68.07 10.22
Male 71 67.84 9.98 0.162 087
*p<0.05

In Table 5, it is seen that the mean scores of female pre-service teachers (68.07) and male pre-service
teachers (67.84) on the general attitude towards artificial intelligence scale are close to each other. It was
concluded that there was no statistically significant difference in the mean scores of the general attitude
towards artificial intelligence scale according to the gender factor (p>0.05). In this case, it can be said that
gender has no significant effect on attitude towards artificial intelligence.

The results of the independent sample t-test on the difference between the attitudes towards artificial
intelligence according to the departments of the pre-service teachers participating in the research are shown

in Table 6.
Table 6. t Test of General Attitude Towards Artificial Intelligence Scale with the Variable of the Department of
Study
Section N X Standard Deviation t p
Primary Mathematics 139 66.81 11.22
-2.01 0.04*
Science 131 69.28 8.73

*p<0.05

When Table 6 is analysed, it is seen that the mean scores of pre-service science teachers (69.28) on the
general attitude towards artificial intelligence scale are higher than the mean scores of pre-service
elementary mathematics teachers (66.81) on the general attitude towards artificial intelligence scale. There is
a statistically significant difference (p<0.05) in the mean scores given to the general attitude towards artificial
intelligence scale according to the department in which the pre-service teachers study. In this case, it can be
said that the department of study has a significant effect on the attitude towards artificial intelligence.

The difference between pre-service teachers' attitudes towards artificial intelligence according to the type of
high school graduated from was analysed by one-way analysis of variance (ANOVA). The results of the
analysis are shown in Table 7.

Table 7. Descriptive Statistics of General Attitude Scale towards Artificial Intelligence Anova Test for High
School Graduated Variable

Graduated High School N X Standard Deviation F p
Science High School 37 64.9 12.01
Anatolian High School 204 68.7 9.91
I 1.772 0.153
Imam Hatip High School 14 66.7 8.92
Multi-Programme High School 15 66.0 8.33
*p<0.05

When Table 7 is examined, unrelated samples one-way analysis of variance was used to test the difference
between the attitudes towards artificial intelligence of 270 prospective teachers from 4 different high schools.
The average of pre-service teachers from Anatolian high schools was 68.07, the average of pre-service
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teachers from science high schools was 64.9, the average of pre-service teachers from imam hatip high
schools was 66.7, and the average of pre-service teachers from multi-programme high schools was 66.0. The
mean general attitude scores of pre-service teachers from Anatolian high schools were higher than the mean
general attitude scores of pre-service teachers from other high schools. However, there was no statistically
significant difference between at least two groups (F=1.772, p>0.05).

Table 8. Anova Test Results of General Attitude Towards Artificial Intelligence Scale in terms of Graduated
High School Variable

Variance Source Sum of Squares Degrees of Mean Squares F p
Freedom
Between groups 542.767 3 180.922 1.772 0.153
In-group 27162.200 266 102.114
Total 27704.967 269

*p<0.05

According to the results of the analysis obtained from the data of the general attitude scale towards artificial
intelligence in Table 8, it is seen that there is no statistically significant difference between the scores of
prospective teachers who graduated from different high schools (F3 266 =1.772; p=0.153>0.05).

Discussion, Conclusion, and Recommendations

This study aimed to understand the current situation in this field and to give direction to future educational
policies by examining the attitudes of pre-service science and mathematics teachers towards artificial
intelligence in terms of factors such as gender, department, and type of high school they graduated from.

In the study, the general attitudes of pre-service science and mathematics teachers towards artificial
intelligence were examined. It was determined that the attitudes of pre-service science and mathematics
teachers towards artificial intelligence were at a medium level. Similarly, there is a study showing that the
level of artificial intelligence usage of pre-service science and mathematics teachers is also at a medium level
(Alissa & Hamadneh, 2023). Based on the answers given to the items of the scale, pre-service teachers think
that artificial intelligence applications are useful and exciting, and they have a positive attitude that it will
provide new economic opportunities for the country. However, pre-service teachers also think that artificial
intelligence is dangerous and can be used unethically. In a study conducted with pre-service teachers from
different disciplines, ages, and genders, pre-service teachers expressed that although they did not have any
concerns about learning about artificial intelligence, they were concerned about the impact of artificial
intelligence on employment rates and social life (Hopcan et al, 2024). There is also research that Turkish
teacher candidates' positive and negative attitudes towards artificial intelligence are at a medium level, their
anxiety is below the medium level in the learning dimension; and above the medium level in the dimensions
of job change, sociotechnical blindness and artificial intelligence configuration (Eylip & Kayhan, 2023). There
are also studies showing that artificial intelligence facilitates daily life (Sanli et al., 2023; Ural et al., 2021), and
the convenience and opportunities it offers to education and daily life (Bozkurt, 2023; Owoc et al., 2021) are
generally welcomed positively by teachers and prospective teachers.

It was determined that the gender factor did not create a significant difference in pre-service teachers'
attitudes towards artificial intelligence. In the literature, there are studies that conclude that there is no
statistically significant difference in attitudes towards artificial intelligence between male and female
university students (Banaz & Maden, 2024; Hajam & Gahir, 2024; Nja et al, 2023). It is thought that the
difference between genders is eliminated because women are exposed to technological developments and
artificial intelligence technologies at least as much as men, both genders receive education on this subject,
and work with these technologies including the tools at home and workplaces. However, there are also
studies showing that there is a statistically significant difference in the level of mathematics and science
teachers' use of artificial intelligence applications in favour of female teachers and that there is no difference
depending on the field of expertise (Alissa & Hamadneh, 2023).

It was observed that there was a significant difference between the attitudes of elementary mathematics and
science teacher education students towards artificial intelligence. The attitude scores of pre-service science



H. Giingér, O. Kilic & i. Unal 124

teachers towards artificial intelligence are significantly higher than the attitude scores of pre-service
mathematics teachers. Although the students are in the same university, the fact that they study in different
classes in terms of equipment and take courses with different content that will determine their attitudes
towards artificial intelligence are thought to be the reasons for the difference in terms of department. Factors
such as the fact that pre-service science teachers have more laboratory courses, are exposed to more
experiments, experimental and technological tools, and STEM education activities are included more in the
curriculum of pre-service science teachers are also thought to be the reasons for the difference in terms of
department. Pre-service teachers who have STEM in their education programmes generally have positive
views towards artificial intelligence (Aktulun et al, 2024). Porn et al. (2024) emphasised that pre-service
mathematics teachers prefer artificial intelligence tools to interact with these tools rather than learning
mathematical skills and that this carries the risk of preventing focus on learning.

It was observed that the mean scores of Anatolian high school, science high school, multi-programme high
school and imam hatip high school graduates on the general attitude towards artificial intelligence scale
were close to each other and there was no significant difference between the attitude scores of pre-service
teachers towards artificial intelligence. This result is supported by the literature (Kum, 2023). The attitude
scores of the students attending science high school were lower. It is not an expected situation that science
and technology-oriented science high school students have lower attitude scores. The content of the courses
in high school, the predisposition and attitude of the teachers towards technology, and the equipment of the
classrooms may be among the reasons for this result. According to the items in the attitude towards artificial
intelligence scale, pre-service teachers from different high schools and studying in different departments
think that artificial intelligence has many useful applications and will contribute positively to the national
economy, but they also think that it is dangerous and can be used unethically. However, it is thought that
pre-service teachers' attitudes towards artificial intelligence may improve positively as their experiences
increase. It is supported by many studies in the literature that concerns about artificial intelligence decrease
as personal experiences increase (Kaya et al., 2022; Li & Huang, 2020; Wang et al., 2022).

In this study, the attitudes of pre-service teachers of different departments and genders who graduated from
different high schools towards artificial intelligence were examined. The results of this study can be useful for
developing teaching programmes focusing on artificial intelligence in the long term by considering factors
such as personal experience, gender and domain-specific elements. The outcomes of the study have multiple
implications for building an Al awareness programme. Based on these implications, a curriculum targeting
students with high attitudes towards Al should provide information about the benefits and limitations of Al
and address strategies to manage stress. Second, pre-service teachers may have different attitudes towards
Al, ranging from excitement and curiosity to scepticism and distrust. Understanding these attitudes can help
programme designers to tailor the programme to address various needs, interests and concerns. Third, Al
raises important ethical questions about privacy, bias, and accountability. Understanding students' attitudes
towards these issues can help emphasise the importance of ethical considerations in developing and using Al
applications. Finally, developing and using Al applications requires creativity and collaboration, which can be
fostered through curricula. By understanding pre-service teachers' attitudes towards Al applications,
instructional designers can create projects and activities that encourage innovation and collaboration in
various fields. This approach will help bridge the technological gap that exists between pre-service teachers
in different disciplines.

In line with the results obtained from the research, the relevant units should assure the public that the
security of artificial intelligence technologies is controlled. In this way, a positive attitude towards artificial
intelligence applications will be developed and the acceptance of artificial intelligence will increase. In
addition, artificial intelligence technology can be introduced to students at all levels of education starting
from basic education. Basic computer programming and technical knowledge can be integrated into
informatics courses at all levels of education.

It is recommended to develop applications that will enable prospective teachers to be intertwined with
artificial intelligence in Faculties of Education, to create environments and to make some changes in the
curriculum and to add courses that will enable prospective teachers to get to know artificial intelligence more
closely.
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In future studies, more comprehensive and generalisable results can be obtained by comparing the attitudes
of pre-service teachers from different universities and different regions. Longside quantitative data,
qualitative methods—such as interviews—can be employed to explore the underlying reasons for the results
and to strengthen the overall interpretation. In addition, it is of great importance to determine the needs of
pre-service teachers regarding artificial intelligence education and applications and to develop training
programmes in this direction.
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degismesi egitim 6gretim surecinde kullanilacak potansiyel teknolojilere uyum

Yiikleme: 01.10.2024 saglamak adina 6nemli hale gelmistir. Bu calisma fen bilgisi ve matematik 6gretmen
adaylarinin yapay zekaya yonelik tutumlarini cinsiyet, bélim ve mezun olunan lise
Kabul: 14.04.2025 faktorlerine gore incelemeyi amaclamaktadir. Bu amagla 6gretmen adaylarina yapay
zekaya yonelik genel tutum Olgedi uygulanmis ardindan veriler bagimsiz t testi ve
Yayin: 30.06.2025 Anova testi ile analiz edilmistir. Elde edilen veriler, retmen adaylarinin cinsiyetinin ve

mezun olduklar lise tlrinln yapay zekaya yonelik genel tutum Uzerinde anlamli bir
etkisinin olmadigini gostermektedir. Ancak fen bilgisi 6gretmen adaylarinin yapay
zekaya yonelik genel tutumlar ile matematik 6gretmen adaylarinin yapay zekaya
yonelik genel tutumlari arasinda anlamli farklilik gézlenmistir. Bu calismanin sonuclari
kapsaminda, uzun vadede 6gretmen adaylari icin yapay zekaya odaklanan 6gretim
programlari gelistirmek ve onlarin 6grenim goérdigu siniflardaki teknolojik donanimi
DOI: 10.17984/adyuebd.1550736 artirmak faydali olabilir.

Arastirma Makalesi

Giris

Glnimiuzde bilim ve teknolojinin hizla gelismesi nedeniyle insanlar glinlik yasantilarini kolaylastirmak adina
teknolojik aletlere daha fazla yonelmeye baslamislardir. Hizla gelismekte olan bilim ve teknoloji, insanlarin
birbirlerine olan tutumlarini ve bilgiye ulasimlarini bliylk oranda etkilemektedir (Chiu, 2021). Her gegen giin
degisen ve gelisen teknoloji, son zamanlarda hayatimiza yapay zeka kavramini katmistir. insanlar icin merak
uyandiran bu kavram hayatin her kademesine dahil olmaya baslamistir. Tarihte yapay zeka kavrami ilk kez
1956 yilinda yapilan Dortmund konferansinda dile getirilmis olsa da yapay zeka kelimesinin mucidi John
McCarthy olarak kabul edilmektedir (Alpaydin, 2013).

Yapay zekd, karmasik sorunlari ¢ozebilen, yalnizca 6nceden belirlenmis problemlere degil yeni bir olay
karsisinda da tepkiler verebilen akilli yazihmlar olarak tanimlanmaktadir. Bilim diinyasinda ise yapay zeka,
bilgisayar destekli bir makinenin c¢odunlukla insana ait olan yiksek bilissel beceri gerektiren islevleri
yapabilmesi olarak tanimlanmistir (Nabiyev, 2012). Son ddnemlerde oldukca popller olan yapay zeka
uygulamalari, lojistik, enerji, finans, saglik, konusma teknolojisi ve egitim gibi bircok alanda karmasik gorevleri
yerine getirebilmek adina karsimiza ¢ikmaktadir (Arslan, 2020).
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Egitim alaninda 6grenme zorlugu yasayan 6grencileri erken yasta belirleyebilmek ve bu 6grencilere uygun
cozimler dnerebilmek icin yapay zeka teknolojileri bireysel egitime entegre edilebilmektedir. Yapay zeka ile
desteklenebilen algoritma modelleri sayesinde dgretmenler icin bireysellestirilmis teklif ve egitim slrecleri
saglanabilmektedir (Glzey vd., 2023). Bu teknolojinin egitim sistemine entegre olmasiyla birlikte 6gretmenler,
sinif iginde yavas veya eksik 6grenme sireci yasayan 6grencileri tespit ederek yapay zeka uygulamalarindan
yardim alabilir ya da yerinde ¢oziimler Uretebilir (Fahimirad ve Kotamjani, 2018). Otomasyon sistemine dayali
yapay zeka cozimleri sayesinde oOgretmenler, ihtiyag duyduklar 6gretim materyallerini kisa surede
inceleyebilmektedir (Glizey vd. 2023). Engelli cocuklarin calisan ebeveynleri, bu teknolojiyi kullanarak
cocuklanyla etkili iletisim kurabilmektedir. Ayrica, yapay zeka uygulamalar sayesinde engelli cocuklar
ogrenme, kesfetme ve 6ngodri gibi cesitli yetenekler kazanabilmektedir (Richter, 2018). Okul isleyisine dair
haberler, 6grenci devamsizliklari gibi bilgiler de bu sistemler araciligiyla daha hizl ele alinip degerlendirmeler
kisa surede yapilabilmektedir. Okula devam etmeme ihtimali tasiyan Ogrenciler tespit edilerek, okul
yoneticilerinin  duruma daha hizlh mudahale etmeleri ve gerekli uyarilari zamaninda yapmalari
saglanabilmektedir(isler ve Kilig, 2021). Ayni zamanda onaylanmayan hareketler ve performans konusunda
ogrencileri uyarip 6gretmenlere ve okul mudirlerine yardimci olmaktadir (Murphy, 2019).

Fen egitimi, bireylere bilimsel sorgulama ve disliinme becerilerini kazandirmayi, bilimsel yontem ve
uygulamalarin anlasilmasini saglamay amag edinmistir. Bu amag¢ dogrultusunda fen egitiminde teknolojiden
bagimsiz olarak probleme dayali 6grenme, is birligine dayali 6grenme, arglimantasyon, analoji, oyun tabanli
6grenme, kavram haritalari gibi 6gretim ydntem ve teknikleri kullanilabilmektedir (Milli Egitim Bakanlig:
[MEB], 2024). Fen egitimi, degisen sartlar ile beraber sirekli gelisim icerisindedir. Bu nedenle, surekli
gelistirilen egitim programlari aracihigiyla yeni 6gretme ortamlarinin olusturulmasi, dersin etkili 6grenimi igin
materyal ve ydntemlerin secimi blylik 6nem tasir (Simpson vd. 1994). Son yillarda fen egitimine yapay
zekanin entegre edilmesi ile 6grenme siirecleri ve 6gretim slrecleri yeniden sekillenmektedir. Fen egitiminde
yapay zeka kullanimi ile anhk geribildirim saglanmakta, 6grencinin 6grenme stiline 6zel kisisellestirilmis
6grenme deneyimi sunulmakta, similasyonlar ve artirilmis gerceklik uygulamalari ile 6grencilerin ilgisi ve
dikkati cekilmektedir. Matematik egitiminde yapay zeka ise bir 6grenme arkadasi veya 6gretmen olarak
hareket etmek, 6gretmenlere yardimci olmak, 6grenmeyi kolaylastirmak ve egitimde politika olusturmada
danismanlik destegi sunmak gibi cesitli isleviere hizmet etmektedir (Korkmaz vd. 2024). Yapay zeké
uygulamalari ayrica 6grencilerin matematik anlayisini derinlestirmede ve matematikle ilgili kavramlar
6grenmelerine yardimci olmada énemli rol oynamaktadir (Milli Egitim Bakanhgi [MEB], 2024). Gao (2020)'ya
gore, bilgisayar teknolgjisinin gelisimine bagli olarak, yapay zeka gelismeye ve yenilik yapmaya devam edecek
ve bunun sonucunda 6grencilerin 6grenmede daha fazla matematiksel ve bilissel beceri gelistirmelerini
saglayacaktir. Fen ve matematik alanindaki yapay zeka uygulamalarinin en édnemli 6zellikleri biylk hiz, yliksek
dogruluk ve uzun calisma sureleridir. Ayrica veri yonetiminde yiiksek verimlilik, tahmin ve ¢ikarim yapma,
celiskili verilerle basa ¢ikma ve bilgiyi sembolik olarak temsil etme yetenegi ile matematik ve fen egitimine
katki sunmaktadir. Ayrica matematik ve fen egitimini 6grenilebilir, bilgi edinilebilir ve uygulanabilir
kilmaktadir (Topal vd., 2021). Bu baglamda fen ve matematik egitiminde kullanilabilecek yapay zeka
uygulamalarina asagidaki gibi 6rnekler verilebilir (Milli Egitim Bakanlhgi [MEB], 2024).
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C
MathGPTPro: MathGPTPmo, kamasik matematik problemlerini cozmeye yardimo olan yapay =k=
destekli bir kisisel GErenme platformudur.

Sekil 1. Fen ve matematik egitiminde kullanilabilecek yapay zeka uygulamalar (Milli Egitim Bakanhgi [MEB],
2024).

Hayatin her alaninda karsimiza cikan yapay zeka uygulamalarina verilen deger de her gegen glin artmaktadir.
insanoglu heniiz yeni ortaya ¢ikmis olan bu teknolojiyi yasamin her alanina hizla yaymaya baslamistir (Akalin
ve Veranyurt, 2020). Her alanda soz sahibi olmaya baslayan yapay zeka uygulamalari her ne kadar insanlarin
hayatini kolaylastirip, sorunlara ¢ozimler Uretse de toplumda cesitli kaygilara yol agmaktadir (Coskun ve
Gllleroglu, 2021). Teknoloji ile beraber siirekli degisim ve gelisim iginde ilerlemekte olan yapay zeka
uygulamalarinin toplumda kaygiya yol acmasinin nedeni, bu uygulamalarin kontrolden cikabilecegi
distncesidir (Johnson ve Verdicchio, 2017). Bir diger kaygi nedeni ise bir robota ait 6zellikler ile bir insana ait
Ozelliklerin bir arada bulunmasinin korkutucu bulunmasidir (Wang ve Wang, 2022). Cesitli nedenlerle kaygiya
yol acan yapay zeka, ilerleyen teknoloji ile beraber bazi sektorlerde galisan insan sayisinin azaltiimasina veya
insan gucine ihtiya¢ duyulmamasina sebep olabilir (Manyika vd., 2017; Wang ve Siau, 2019). Bununla
beraber, bazi sektorlerdeki islerin uygulama seklinin degisme olasihgi ve yeni is kollarinin ortaya ¢ikma
ihtimali, uyum siirecini etkileyerek toplumdaki kaygiyi artirmaktadir (Wang ve Wang, 2022). Ogretmenlerin
yapay zekaya ydnelik tutumlar da egitim 6gretim stirecindeki verimliligi, yapay zeka uygulamalarini kullanma
oranlarini etkilemektedir. Ozellikle fen bilimleri ve matematik &égretmen adaylarinin teknolojik gelismelere
yonelik tutumlari ve bu tutumlarin kaynagi, pedagojik agidan égretmen yetistirme ile mevcut 6gretmenlerin
gelisim diizeylerine yonelik stratejilerin belirlenmesinde énemli bir rol oynamaktadir. Buradan yola ¢ikarak bu
arastirmada fen bilgisi ve matematik 6gretmen adaylarinin glinlik hayatta kullandiklari veya karsilarina ¢ikan
yapay zeka uygulamalarina yonelik genel tutumlari incelenmek istenmistir.

Arastirmanin  ana problemi cercevesinde arastirlmak istenen alt problemler asagidaki bicimde
olusturulmustur:

1) Matematik ve fen bilgisi 6gretmen adaylarinin yapay zekaya yonelik genel tutumlar hangi seviyededir?

2) Matematik ve fen bilgisi 6gretmen adaylarinin cinsiyetleri agisindan yapay zekaya yonelik tutumlari
arasinda anlamli farkhhk var midir?

3) Matematik ve fen bilgisi 6gretmen adaylarinin yapay zekaya yonelik tutumu arasinda anlamli farkhhk
var midir?
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4) Matematik ve fen bilgisi 6gretmen adaylarinin mezun olduklar lise tiirli agisindan yapay zekaya yonelik
tutumlari arasinda anlamli farkhhk var midir?

Yontem

Arastirmanin Modeli

Fen bilgisi ve matematik 6gretmen adaylarinin yapay zekadya yonelik genel tutumlarinin arastinldigi bu
calismada tarama modellerinden betimsel tarama modeli kullaniimistir. Betimsel tarama, bir érneklemden bir
popllasyona genelleme yapmak ve bdylece bu popilasyonun bazi 6zellikleri, tutumlari veya davranislari
hakkinda ¢ikarimda bulunmak amaciyla kullanilan arastirmalardir. Betimsel tarama y&ntemi, ekonomik olmasi,
veri toplama hizinin yiksekligi ve kicik bir 6rneklem grubuyla genis bir nifusun 6zelliklerini belirleyebilme
imkani gibi avantajlari nedeniyle calismalarda siklikla tercih edilmektedir (Creswell, 2003).Bu arastirma
kapsaminda fen ve matematik 6gretmen adaylarinin yapay zekaya yonelik tutumlari betimsel tarama yontemi
kullanilarak incelenmistir. Ayrica, 6gretmen adaylarinin mezun olduklari lise tiriiniin yapay zekaya yonelik
tutum puanlari nedensel karsilastirma yontemi ile incelenmistir.

Calisma Grubu

Arastirmanin katiimcilari bir devlet Universitesinde 6grenim goren fen bilgisi ve matematik 6gretmen
adaylarindan olugmaktadir. Arastirma kapsaminda amagsal drnekleme yontemlerinden uygun &6rnekleme
yontemi kullanilarak fen bilgisi ve matematik dgretmen adaylar belirlenmistir. Uygun érnekleme ydnteminin
amaci zaman, para ve is glcl kaybini dnlemektir. Burada arastirma yapan kisi, ihtiyaci olan buyuklikteki bir
gruba ulasana dek en ulasilabilir drneklemden baslamak Uzere calisma grubunu olusturur veya ulasabildigi,
maksimum tasarruf saglayacak bir durum veya grup Uzerinde calismalarini devam ettirir (Cohen ve Manion,
1998). Arastirmaya 2023-2024 egitim-6gretim yilinda fen bilgisi ve matematik 6gretmenligi boliminde
6grenim goren 270 6gretmen adayi katiimistir.

Tablo 1. Katiimcilarin Demografik Ozelliklerine iliskin Frekans Dagilimi

Kategoriler f Toplam
L Kadin 199
Cinsiyet Erkek 71 270
B&lim Fen B|Ig|§| ngretmenllg|- 131 70
Matematik Ogretmenligi 139
Anadolu Lisesi 204
. Fen Lisesi 37
Mezun olunan lise Cok Programli Lise 15 270
imam Hatip Lisesi 14

Veri Toplama Araclan

Bu arastirmanin problemi ve alt problemleri dogrultusunda, veri toplama araci olarak uzmanlar tarafindan
Turkceye uyarlanan (Kaya vd., 2022), gecerlik ve glvenirlik analizleri yapilmis ve Cronbach alfa degeri 0.82
olarak belirlenen yapay zekaya yonelik genel tutum 6lcegi ile demografik bilgi formu kullaniimistir. Fen bilgisi
ve mdatematik 6gretmen adaylarinin yapay zekaya yonelik tutumlarinin belirlenmesinde “Yapay Zekaya
Yonelik Genel Tutum Olcegi'nin yol gésterici oldugu dusinildiginden bu élcek tercih edilmistir. Yapay
zekaya yonelik tutum, 20 sorudan olusan ve 5'li Likert tarzi (1-Kesinlikle Katilmiyorum, 2-Katilmiyorum, 3-
Kararsizim, 4-Katihyorum, 5—Kesinlikle Katiliyorum) Slgekten toplanan veriler aracihgiyla analiz edilmistir. 20
sorudan olusan olgekte 12 pozitif tutum maddesi 8 negatif tutum maddesi bulunmaktadir. Yapay zekaya
yonelik 8 negatif tutum maddesi analiz edilmeden dnce ters kodlanmistir. Yapay zekaya yonelik genel tutum
Olcegindeki maddelerin 6lgmenin butiinlyle ne kadar tutarli oldugunu incelemek icin Cronbach alfa degeri
kullanilmistir. Olcek puanlarinin giivenirliginin bir alt kestiricisi olarak Cronbach alfa («) degeri “0" ile “1"
arasinda degismektedir. Alfa (o) degeri 0.60 ile 0.80 hesaplandiginda glvenirligin iyi diizeyde; 0.80 ile 1.00
arasinda oldugunda ise givenirligin yliksek diizeyde oldugunu belirtmektedir (BlyUkoztiirk vd., 2021). Yapay
zeka tutum 6lceginin 270 kisilik 6rnekleme iliskin giivenirlik katsayilari Tablo 2'de yer almaktadir.
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Tablo 2. Yapay Zekaya Yonelik Genel Tutum Olcegine Ait Giivenirlik Katsayilari
Madde Sayisi Cronbach'’s Alpha
20 0.81

Tablo 2'de yapay zekaya yonelik genel tutum o6lceginden 270 kisilik 6rnekleme iliskin hesaplanan Cronbach
alfa (o) degerinin 0.81 oldugu gorilmektedir. Yapay zeka tutum oOlcegine ait Cronbach alfa (o) katsayisi
Olcegin ic tutarliliga bagli gtvenirliginin yiksek dizeyde oldugunu gostermektedir.

Yapay zekaya yonelik genel tutum 6lceginde 6§retmen adaylarinin yapay zekaya yonelik her bir ifadeye hangi
olciide katildiklarini belirtmeleri istenmistir. Olcekten alinabilecek minimum puan 20 ve maksimum puan
100'dur. Demografik formda cinsiyet, egitim gorilen bélim, mezun olunan lise tiirl gibi belirleyici 6zellikler
bulunmaktadir. Arastirma verileri ¢evrimici olarak toplanmistir. Ogretmen adaylari bilgilendirilmis onam
formunu onayladiktan sonra “Demografik Form“u ve “Yapay Zekdya Yoénelik Genel Tutum Olcegi’ni
doldurmuglardir.

Verilerin Analizi

v en

Calismada kullanilan “Yapay Zekdya Yonelik Genel Tutum Olcegi"nden toplanan veriler SPSS 23 paket
programi araciligiyla incelenmistir. Elde edilen veriler dncelikle normallik testlerine tabi tutulmustur. Verilerin
normal dagihm gosterip gdstermedidi cinsiyet, bolim ve mezun olunan lise faktorl agisindan ayri ayri
carpiklik, basiklik ve standart hata degerlerine bakilarak hesap edilmistir. Sonuglar Tablo 3'te verilmistir.

Tablo 3.Yapay Zekaya Yonelik Genel Tutum Olcegine Ait Carpiklik ve Basiklik Degerleri

Carpiklik Basiklik

Boyutlar Alt Boyutlar N Deger Std Hata Deger Std Hata
Cinsiyet Kadin 199 0.204 0.172 0.537 0.343
Erkek 71 0.256 0.285 0.066 0.563
Bolim . Fen Bilgisi 131 0.273 0.206 0.210 0.408
llkdgretim Matematik 139 0.382 0.212 0.467 0.420
Mezun Fen Lise'si ' 37 0.297 0.170 0.226 0.339
olunan _ Anadolu. L|s§5| . 204 0.170 0.388 0.661 0.759
lise tird Imam Hatip Lisesi 14 0.576 0.580 1.070 1.121
Cok Programli Lise 15 0.074 0.597 0.389 1.154

Tablo 3'te, yapay zekaya yonelik genel tutum 6lgeginden elde edilen verilere ait carpiklk, basiklik ve standart
hata degerleri her bir boyut ve alt boyut icin hesaplanmis ve normal dagilima uyup uymadigi kontrol
edilmistir. Bu degerler +2 araliginda oldugunda verilerin normal dagilim gosterdigi kabul edilmektedir
(George ve Mallery, 2010). Yapay zekaya yonelik genel tutum 6lgeginin cinsiyet, bélim ve mezun olunan lise
alt boyutlan icin hesaplanan degerlerin belirtilen aralikta oldugu ve verilerin normal dagihm gosterdigi
sonucuna ulasiimistir. Arastirmalarda yapilan istatistiksel analizlerde parametrik testler nonparametrik testlere
gore ¢ok daha gugclu kanitlar sundugundan kosullar elverdigince, dnceligin parametrik test olmasi, verilerin
glvenirligi ve genellenebilirligi agisindan istenen bir durumdur (Can, 2013). Calismaya katilan 6gretmen
adaylarinin yapay zekaya yonelik genel tutumlarinin cinsiyet ve bolim faktoriine goére farkhhk gosterip
gostermedigini belirlemek icin bagimsiz érneklem t testi, mezun olunan lise degiskenine gore ise bagimsiz
orneklemler icin tek yonli varyans analizi (ANOVA) kullanilmistir.

Etik Bildirim
Etik Kurul Izin Bilgisi: Bu arastirma, inénii Universitesi Bilimsel Arastirma ve Yayin Etigi Sosyal ve Beseri
Bilimler kurulunun 16/07/2024 tarihli 2024/14-4 sayil karari ile alinan izinle yirGtilmustdr.
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Bulgular

Bu bolimde, calismaya katilan 6gretmen adaylarina uygulanan yapay zeka tutum o6lcedinden elde edilen
verilerin analiz edilmesiyle ulasilan sonuglara yer verilmektedir.

Matematik ve fen bilgisi 6gretmen adaylarinin yapay zekaya yonelik genel tutum dizeylerine iliskin degerler
Tablo 4'te gosterilmektedir.

Tablo 4. Yapay Zekaya Yonelik Genel Tutum Diizeyleri

Maddeler Ortalama (1-5) Std Sapma
1. Gunlik hayatimda yapay zeka sistemlerini kullanmak ilgimi ¢ekiyor. 3.62 1.019
2. Yapay zekanin bir¢ok faydali uygulamasi vardir. 3.89 1.036
3. Yapay zeka heyecan vericidir. 3.79 1.048
4. Yapay zeka bu dlke icin yeni ekonomik firsatlar saglayabilir. 3.93 1.108
5. Yapay zekayi kendi isimde kullanmak isterim. 3.71 1.090
6. Yapay zekaya sahip bir yazilim/robot, bircok rutin isi bir insandan daha 316 1113
iyi yapabilir.

7. Yapay zekanin yapabileceklerinden etkilendim. 3.79 1.026
8. Yapay zekanin insanlarin iyi oluslari Gizerinde olumlu etkileri olabilir. 3.46 1.044
2.|;(;iﬁiy zekali sistemler insanlarin daha mutlu hissetmelerine yardimci 37 1078
10. Yapay zekali sistemler insanlardan daha iyi performans gosterebilir. 3.24 1.079
:abgjsrl:;r?aukr;lsogu, yapay zeka ile donatilmis bir gelecekten 3.59 1076
12. Rutin islemler icin, bir insan yerine yapay zekal bir sistemle etkilesime

girmeyi tercih ederim. 298 1137
13. Yapay zekanin tehlikeli oldugunu dusiiniyorum. 2.94 1.115
14. Kuruluslar yapay zekay etik olmayan bir sekilde kullanirlar. 2.85 1.092
15. Yapay zekayi seytani/koti niyetli buluyorum. 3.53 959
16. Yapay zeka insanlari gdzetlemek igin kullanilir. 3.28 1.084
:izr.h\/(gfuan);.zekénm gelecekteki kullanimlarini distindigiimde tzlntiden 3.66 1075
18. Yapay zeka insanlarin kontroliini ele gegirebilir. 2.96 1.223
19. Yapay zekali sistemlerin bircok hata yaptigini distinliyorum. 3.20 973
20. Yapay zeka gitgide daha fazla kullanilirsa benim gibi insanlarin zarar 323 1124
gOrecegini dustinliyorum.

Toplam 3.40 1.07

Tablo 4'te 6gretmen adaylarinin yapay zekaya yonelik genel tutum olcegine verdikleri puanlarin ortalamasinin
3.40 ve standart sapmasinin 1.07 oldugu gorilmektedir. Kullanilan 5'li Likert ©6lcedi, 1'den 5'e kadar
derecelendirme 0lcegi olup her secenege karsilik gelen puan araliklar, kesinlikle katilmiyorum (1,00-1,79),
katilmiyorum (1,80-2,59), kararsizim (2,60- 3,39), katiyorum (3,40-4,19), kesinlikle katiyorum (4,20-5,00)
seklinde yorumlanmaktadir (Turgut ve Baykul, 1992). Tutum 6lceginden 3 ya da lizerinde puan alinmasi yapay
zekaya yonelik pozitif tutum, 3'Un altinda puan alinmasi negatif tutum olarak degerlendirilmektedir Calismaya
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katilan Ogretmen adaylarinin yapay zekaya yonelik tutumlarinin 340 ortalama ile pozitif oldugu
gorulmektedir. Fen bilgisi ve matematik 6gretmen adaylari, yapay zekayi faydali ve heyecan verici bulmakta,
ayrica ekonomik firsatlar saglayacadi konusunda olumlu bir tutum sergilemektedir. Ancak ayni zamanda
ogretmen adaylari yapay zekanin etik olmayan bir sekilde kullanilabilecegi ve insanhgi ele gecirebilecegini de
distinmektedirler.

Arastirmaya katilan 6gretmen adaylarinin cinsiyete gore yapay zekaya yonelik tutumlar arasindaki farkhhga
dair yapilan bagimsiz érneklem t testi sonugclari Tablo 5'te g&sterilmistir.

Tablo 5. Yapay Zekaya Yonelik Genel Tutum Olcegi Cinsiyet Degiskeni t Testi

Cinsiyet N X Standart Sapma t p
Kadin 199 68.07 10.22
Erkek 71 67.84 9.98 0.162 087
*p<0.05

Tablo 5'te kadin 6gretmen adaylarinin yapay zekaya yonelik genel tutum olcegine vermis olduklari puanlarin
ortalamasi (68.07) ile erkek 6gretmen adaylarinin yapay zekdya yonelik genel tutum olcegine verdikleri
puanlarin ortalamasinin (67.84) birbirine yakin oldugu gorilmektedir. Yapay zekaya yonelik genel tutum
Olceginden aldiklari puan ortalamalarinda &grencilerin cinsiyet faktdriine goére istatistiksel olarak anlamli
farkhhk gostermedigi sonucuna ulasiimistir (p>0.05). Bu durumda cinsiyetin yapay zekaya yonelik tutum
Uzerinde anlamli etkisinin olmadigi sdylenebilir.

Arastirmaya katilan 6gretmen adaylarinin okuduklan bélimlerine gére yapay zekdya yonelik tutumlari
arasindaki farkliliga dair yapilan bagimsiz 6érneklem t testi sonuclari Tablo 6'da gosterilmektedir.

Tablo 6. Yapay Zekaya Yonelik Genel Tutum Olcegi Okuduklari B&liim Degiskeni t Testi

Bolum N X Standart Sapma t P
ilkégretim Matematik 139 66.81 11.22
-2.01 0.04*
Fen Bilgisi 131 69.28 8.73

*p<0.05

Tablo 6 incelendiginde fen bilgisi 6gretmen adaylarinin yapay zekaya ydnelik genel tutum 6lcedine vermis
olduklari puan ortalamalarinin (69.28) ilkdgretim matematik 6gretmen adaylarinin yapay zekaya yonelik genel
tutum olcedine vermis olduklari puan ortalamalarindan (66.81) yiksek oldugu goérilmistir. Yapay zekaya
yonelik genel tutum O&lcegine verilen puanlarin ortalamalarinda 6gretmen adaylarinin okuduklari bdlim
degiskenine gore istatistiksel olarak anlamli farklilik gérilmektedir (p<0.05). Bu durumda egitim gorilen
bolimiin yapay zekaya ydnelik tutum tzerinde anlamli etkisinin oldugu sdylenebilir.

Arastirmaya katilan 6gretmen adaylarinin, mezun olunan lise tlrline gore yapay zekdya yonelik tutumlar
arasindaki farklilik, tek yonli varyans analizi (ANOVA) ile analiz edilmistir. Analiz sonuclar Tablo 7'de
gosterilmektedir.

Tablo 7. Yapay Zekaya Yonelik Genel Tutum Olcegi Mezun Olunan Lise Degiskeni Anova Testi Betimsel

istatistikler
Mezun Olunan Lise N X Standart Sapma F p
Fen Lisesi 37 64.9 12.01
Anadolu Lisesi 204 68.7 9.91
) 1.772 0.153
Imam Hatip Lisesi 14 66.7 8.92
Cok Programli Lise 15 66.0 8.33

*p<0.05
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Tablo 7 incelendiginde, 4 farkh liseden gelen 270 kisilik 6gretmen adaylarinin, yapay zekaya yonelik tutumlari
arasinda farkliligi sinamak icin iliskisiz 6rneklemler tek yonll varyans analizi kullaniimistir. Anadolu lisesinden
gelen 6gretmen adaylarinin ortalamasi 68.07, fen lisesinden gelen 6gretmen adaylarinin ortalamasi 64.9,
imam hatip lisesinden gelen 6gretmen adaylarinin ortalamasi 66.7 ve ¢ok programli liseden gelen 6gretmen
adaylarinin ortalamasi 66.0 olarak hesaplanmistir. Anadolu lisesinden gelen &gretmen adaylarinin genel
tutum puan ortalamasi diger liselerdeki 6gretmen adaylarinin genel tutum puanlarindan yiksek cikmistir.
Ancak, en az iki grup arasinda istatistiksel olarak anlamli bir farklilik olmadigi gorilmastir (F=1.772, p>0.05).

Tablo 8.Yapay Zekaya Yonelik Genel Tutum Olcegi Mezun Olunan Lise Degiskeni Anova Testi Sonuclari

y Serbestlik Kareler
Varyans Kaynagi Kareler Toplami Derecesi Ortalamasi F p
Gruplar arasi 542.767 3 180.922 1.772 0.153
Grup igi 27162.200 266 102.114
Toplam 27704.967 269

*p<0.05

Tablo 8'de yapay zekaya yonelik genel tutum olcedi verilerinden elde edilen analiz sonuglarina goére farkh
liselerden mezun olunan 6gretmen adaylarinin puanlari arasinda istatistiksel olarak anlamli bir farklilik
olmadigi gorilmektedir (Fi266) =1.772; p=0.153>0.05).

Tartisma, Sonuc ve Oneriler

Bu calisma, fen bilgisi ve matematik 6gretmen adaylarinin cinsiyet, bolim ve mezun olduklari lise tlru gibi
faktorler acisindan yapay zekaya yonelik tutumlarini inceleyerek bu alandaki mevcut durumu anlamayi ve
gelecekteki egitim politikalarina yon vermeyi amaclamistir.

Arastirmada fen bilgisi ve matematik 6gretmen adaylarinin yapay zekdya yonelik genel tutumlarina
bakilmistir. Arastirmaya katilan fen bilgisi ve matematik 6gretmen adaylarinin yapay zekaya yonelik
tutumlarinin orta diizeyde oldugu tespit edilmistir. Benzer sekilde fen bilgisi ve matematik 6gretmen
adaylarinin yapay zeka kullanim dizeylerinin de orta diizeyde olduguna iliskin ¢alisma mevcuttur (Alissa ve
Hamadneh, 2023). Olcek maddelerine verilen cevaplardan hareketle 6gretmen adaylan yapay zeka
uygulamalarinin faydali ve heyecan verici oldugunu distiinmekle birlikte Glke icin yeni ekonomik firsatlar
saglayacagi konusunda pozitif tutum igerisindedir. Ancak 6gretmen adaylari ayni zamanda yapay zekanin
tehlikeli oldugunu ve etik disi kullanilabilecegini de disinmektedir. Farkli disiplinlerden, yas ve cinsiyetlerden
gelen dgretmen adaylariyla yapilan bir arastirmada, 6gretmen adaylar yapay zeka hakkinda bilgi edinme
konusunda herhangi bir kaygi duymamalarina ragmen, yapay zekanin istihdam oranlari ve sosyal yasam
Uzerindeki etkisi konusunda kaygi duyduklarini ifade etmislerdir (Hopcan vd. 2024).Tirkce 6gretmeni
adaylarinin da yapay zekaya yonelik olumlu ve olumsuz tutumlarinin orta dizeyde oldugu, 6grenme
boyutunda kaygilarinin orta diizeyin altinda; is degistirme, sosyoteknik korlik ve yapay zeka yapilandirmasi
boyutlarinda ise orta diizeyin Uzerinde olduguna iliskin arastirma mevcuttur (Eylp ve Kayhan, 2023). Yapay
zekanin gunlik yasami kolaylastirdigini (Sanli vd., 2023; Ural vd., 2021), egitime ve gunlik yasama sundugu
kolaylik ve firsatlarin (Bozkurt, 2023; Owoc vd., 2021) 6gretmenler ve 6gretmen adaylarl tarafindan genel
olarak olumlu karsilandigini gosteren calismalar da mevcuttur.

Ogretmen adaylarinin yapay zekaya yénelik tutumlarinda cinsiyet faktérinin anlamli bir fark olusturmadigi
belirlenmistir. Alan yazinda da erkek ve kadin Universite 6grencileri arasinda yapay zekaya yonelik tutumlarda
istatistiksel olarak anlamli bir fark olmadigi sonucuna ulasan ¢alismalar yer almaktadir (Banaz ve Maden, 2024;
Hajam ve Gahir, 2024; Nja vd., 2023). Kadinlarinda en az erkekler kadar teknolojik gelismelere, yapay zeka
teknolojilerine maruz kalmasi, bu konuda her iki cinsiyetin egitim almasi, ev ve is yerlerindeki araclar dahil bu
teknolojilerle calismasi nedeniyle cinsiyet arasindaki farkliigin ortadan kalktigi distntlmektedir. Ancak,
matematik ve fen bilgisi 6gretmenlerinin yapay zeka uygulamalarini kullanma dizeyinde, kadin 6gretmenler
lehine istatistiksel olarak anlamli bir farkhlik oldugunu ve uzmanlik alanina baglh bir farklihk bulunmadigini
gosteren calismalar da mevcuttur (Alissa ve Hamadneh, 2023).



H. Glingér, O. Kilic & i. Unal 134

ilkégretim matematik ve fen bilgisi 6égretmenligi bolimi 6grencilerinin yapay zekdya yénelik tutumlari
arasinda anlaml farklilik oldugu gortlmistir. Fen bilgisi dgretmen adaylarinin yapay zekaya yonelik tutum
puanlari matematik égretmen adaylarinin tutum puanlarindan anlamli diizeyde yiksektir. Ogrencilerin ayni
Universitede olmalarina ragmen donanim acisindan farkl siniflarda egitim gormeleri, yapay zekaya yonelik
tutumlarini  belirleyecek farkl icerikte dersler almalar, bolim acisindan farkliigin nedenleri olarak
duslnulmektedir. Fen bilgisi 6gretmen adaylarinin laboratuvar ders sayisinin daha fazla olmasi, daha fazla
deneye, deneysel ve teknolojik alete maruz kalmasi, STEM egitim faaliyetlerinin fen bilgisi 6gretmen
adaylarinin ders programlarinda daha fazla yer almasi gibi etkenlerin de bélim agisindan farkhihigin nedeni
olarak disunilmektedir. Egitim programlarinda STEM olan 6gretmen adaylar genel olarak yapay zekaya
yonelik olumlu gorise sahiptir (Aktulun vd., 2024). P6rn ve digerleri (2024), matematik 6gretmen adaylarinin
yapay zeka araclarini matematiksel becerileri 6grenmekten ziyade bu aracglarla etkilesime girmek igin tercih
ettiklerini ve bunun, 6grenmeye odaklanmayi engelleme riski tasidigini vurgulamaktadir.

Anadolu lisesi, fen lisesi, cok programli lise ve imam hatip lisesi mezunu 6grencilerin yapay zekaya yonelik
genel tutum &lcegine vermis olduklar puan ortalamalarinin birbirine yakin oldugu ve égretmen adaylarinin
yapay zekaya yonelik tutum puanlari arasinda anlamli farkhilik olmadigi gorilmustir. Bu sonug alan yazin ile
desteklenmektedir (Kum, 2023). Fen lisesine giden 6grencilerin tutum puanlari daha dustk ¢ikmistir. Bilim ve
teknoloji odakli fen lisesi 6grencilerinin tutum puanlarinin diistik cikmasi beklenilen bir durum degildir. Lisede
gorulen derslerin icerigi, ders veren 6gretmenlerin teknolojiye olan yatkinligi ve tutumu, siniflarin donanimi
bu sonucun nedenleri arasinda yer alabilir. Yapay zekaya yonelik tutum olceginde yer alan maddelere gore
farkh liselerden gelen ve farkli bolimlerde okuyan 6gretmen adaylar, yapay zekanin bircok faydal
uygulamasi oldugunu ve Ulke ekonomisine olumlu katki sunacagini distinmekle birlikte tehlikeli oldugunu ve
etik disi kullanilabilecegini de disiinmektedir. Ancak 6gretmen adaylarinin yapay zekaya yonelik tecribeleri
arttik¢a tutumlarinin da olumlu yonde gelisebilecegi distntlmektedir. Kisisel deneyimler arttikca yapay zeka
ile ilgili kaygilarin azaldigi alan yazinda yer alan bir¢ok arastirma ile desteklenmektedir (Kaya vd., 2022; Li ve
Huang, 2020; Wang vd., 2022).

Bu calismada, farkh liselerden mezun olan farkli boélim ve cinsiyetteki 6gretmen adaylarinin yapay zekaya
yonelik tutumlari incelenmistir. Bu calismanin sonuglari, kisisel deneyim, cinsiyet ve alana 6zgi unsurlar gibi
faktorleri goz 6niinde bulundurarak uzun vadede yapay zekaya odaklanan 6gretim programlari gelistirmek
icin faydali olabilir. Calismanin ¢iktilar, bir yapay zeka farkindalik programi olusturmak icin birden fazla
ctkarima sahiptir. Bu cikarimlardan yola cikarak, yapay zekdya yonelik tutumu yiiksek olan &grencileri
hedefleyen bir 6gretim programi, yapay zekanin faydalari ve sinirlamalari hakkinda bilgi saglamali ve stresi
yonetme stratejilerini ele almalidir. ikinci olarak, 6gretmen adaylari yapay zekaya karsi heyecan ve meraktan
sUphecilik ve glvensizlige kadar degisen farkl tutumlara sahip olabilirler. Bu tutumlari anlamak, program
tasarimaillarinin programi cesitli ihtiyaclara, ilgi alanlarina ve endiselere hitap edecek sekilde uyarlamasina
yardimci olabilir. Uglinciisti, yapay zeka gizlilik, dnyargi ve hesap verebilirlikle ilgili énemli etik sorulari
giindeme getirmektedir. Ogrencilerin bu konulara yénelik tutumlarini anlamak, yapay zeka uygulamalarini
gelistirme ve kullanmada etik hususlarin énemini vurgulamaya yardimc olabilir. Son olarak, yapay zeka
uygulamalarini gelistirme ve kullanma, 6gretim programlari araciligiyla tesvik edilebilecek yaraticilik ve is
birligi gerektirir. Ogretmen adaylarinin yapay zekd uygulamalarina yénelik tutumlarini anlayarak, dégretim
tasarimcilar gesitli alanlarda inovasyonu ve is birligini tesvik eden projeler ve etkinlikler yaratabilirler. Bu
yaklasim, farkli disiplinlerdeki 6gretmen adaylari arasinda var olan teknolojik boslugu kapatmaya yardimci
olacaktir.

Arastirmadan elde edilen sonuglar dogrultusunda, ilgili birimler yapay zekd teknolgjilerinin givenliginin
kontrol edildigine dair halka glivence vermelidir. Bu sayede yapay zeka uygulamalarina yonelik olumlu tutum
gelismesi saglanacak ve yapay zekanin kabull artacaktir. Ayrica temel egitimden baslayarak tim egitim
kademelerinde yapay zeka teknolojisi 6grencilere tanitilabilir. Temel bilgisayar programlama ve teknik bilgi,
egitimin her kademesinde yer alan bilisim derslerine entegre edilebilir.

Egitim Fakiltelerinde o6gretmen adaylarinin yapay zekayla i¢ ice olmasini sadlayacak uygulamalarin
gelistirilmesi, ortamlar olusturulmasi ve mufredatta bir takim degisiklige gidilerek 6gretmen adaylarinin yapay
zekayl daha yakindan tanimasini saglayacak dersler eklenmesi tavsiye edilmektedir.


https://link.springer.com/article/10.1007/s10639-023-12086-9#ref-CR14
https://link.springer.com/article/10.1007/s10639-023-12086-9#ref-CR19
https://link.springer.com/article/10.1007/s10639-023-12086-9#ref-CR33

135

Gelecek arastirmalarda, farkli Universiteler ve farkli bolgelerdeki 6gretmen adaylarinin  tutumlar
karsilastirilarak daha kapsamli ve genellenebilir sonuclar elde edilebilir. Nicel verilerin yani sira, gériisme veya
mulakat gibi nitel veriler de toplanarak elde edilen sonugclarin nedenleri analiz edilebilir ve bu sayede sonuglar
daha gugli bir sekilde desteklenebilir. Ayrica, 6gretmen adaylarinin yapay zeka egitimi ve uygulamalari
hususundaki gereksinimlerinin belirlenmesi ve bu dogrultuda egitim programlarinin gelistirilmesi buytk
onem arz etmektedir.
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