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Abstract: The purpose of this study is to develop the “Attitude Scale for Preservice Teachers’ Use of AIED (Artificial intelligence in
education)” to measure preservice teachers’ attitudes toward the use of artificial intelligence in education. This quantitative study
was conducted with 278 pre-service teachers enrolled in faculties of education, who were selected through convenience sampling.
The data were analyzed through content validity, exploratory factor analysis (EFA), confirmatory factor analysis (CFA), reliability
evaluation, and item-total correlations. The EFA results identified a three-factor structure- cognitive, affective, and behavioral
attitudes that accounted for 53.40% of the variance. The CFA confirmed this structure with acceptable to good fit indices (x¥/
df = 2.045, RMSEA = .061, NNFI = .989, NFI = 981, CFl = .990, GFI = .990, SRMR = .052). Reliability analysis indicated high internal
consistency, with Cronbach’s a values of .917 for the cognitive, .749 for the affective, .799 for the behavioral sub-dimensions, and .887
for the overall scale. Factor loadings varied between .487 and 913, while item-total correlations ranged from .319 to .758, suggesting
strong discrimination levels. The affective dimension showed relatively lower reliability compared to the other dimensions. The
overall mean score of 4.311 reflected high levels of positive attitudes toward artificial intelligence among pre-service teachers.
In conclusion, the developed scale is a valid and reliable instrument for assessing pre-service teachers’ attitudes toward artificial
intelligence. Future studies are recommended to replicate CFA with larger and more diverse samples, to further examine the scale’s
predictive validity. In addition, it is recommended to associate the scale with various socio-demographic variables and to support the
affective dimension with qualitative data. This study emphasizes the importance of understanding pre-service teachers’ attitudes for the
effective integration of artificial intelligence technologies in education and is expected to contribute not only to the literature but also
to teacher education practices. Forexample, by using the Al attitude scale developed in this study, pre-service teachers’ attitudes before
and after their participation in Al-related educational programs can be measured, and the changes in their attitudes can be scientifically
demonstrated through an experimental design.
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Ozet: Bu calisma, 6§retmen adaylarinin egitimde yapay zeka kullanimina ydnelik tutumlarini dlcmek amaciyla “Ogretmen Adaylarinin
Egitimde Yapay Zeka Kullanimina (AIED) Yénelik Tutum Olcedi’nin gelistirilmesini hedeflemektedir. Nicel arastirma ydntemiyle
gerceklestirilen arastirmada, egitim fakultelerinde 6grenim goren 278 6gretmen adayi uygun ornekleme yontemiyle secilmistir. Veriler
kapsam gecerligi, acimlayici faktor analizi (AFA), dogrulayici faktdr analizi (DFA), giivenirlik analizleri ve madde-toplam korelasyonlari
ile degerlendirilmistir. AFA sonuglarina gore Olcek, bilissel, duyussal ve davranissal olmak lizere (g faktorll bir yapi sergilemis ve toplam
varyansin %53.40'ini agiklamistir. DFA sonuclari, modelin kabul edilebilir ve iyi uyum degerlerine sahip oldugunu géstermistir (x¥
sd = 2.045, RMSEA = .061, NNFI = 989, NFI = .981, CFl = 990, GFI = .990, SRMR = .052). Glivenirlik analizleri, bilissel boyut icin 917,
duyussal boyut igin .749, davranissal boyut igin .799 ve tiim 6lcek icin .887 Cronbach alfa katsayilariyla yiksek i tutarlilik gdstermistir.
Olcek maddelerinin faktor yiikleri .487 ile 913 arasinda, madde-toplam korelasyon degerleri ise .319 ile .758 arasinda degismis, bu da
maddelerin ayirt edicilik diizeyinin gii¢li oldugunu ortaya koymustur. Duyussal boyutun glivenirligi diger boyutlara kiyasla gorece diistik
bulunmustur. Olcedin genel puan ortalamasi 4.311 olarak hesaplanmis ve 6§retmen adaylarinin yapay zekaya yénelik olumlu tutumlarinin
ylksek diizeyde oldugu belirlenmistir. Sonug olarak, gelistirilen dlcek, 6gretmen adaylarinin yapay zeka kullanimina yonelik tutumlarin
degderlendirmek icin gecerli ve giivenilir bir arag olarak onerilmektedir. Gelecekte yapilacak calismalarda, dlcegin farkli ve daha genis
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orneklemlerde DFA ile tekrar test edilmesi, yordayici gegerliginin incelenmesi onerilmektedir. Ayrica olgegin farkli sosyo-demografik
degiskenlerle iliskilendirilmesi ve duyussal boyutun nitel verilerle desteklenmesi 6nerilmektedir. Bu arastirma, egitimde yapay zeka
teknolojilerinin etkili entegrasyonu icin 6gretmen adaylarinin tutumlarinin anlasilmasinin énemini vurgulamakta ve alan yazina oldugu
kadar dgretmen egitimi uygulamalarina da katki saglayacagi diistintilmektedir. Ornegin, bu calismada gelistirilen yapay zeka tutum
oOlcegi kullanilarak 6gretmen adaylarinin yapay zeka ile ilgili egitsel programlara katilimlari 6ncesi ve sonrasindaki tutumlari olctlebilir ve
tutumlarindaki degisimler bilimsel olarak deneysel bir desenle ortaya konulabilir.

Anahtar Kelimeler: Yapay Zeka, Tutum, Olcek Gelistirme, Gegerlik, Giivenirlik.
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1. Introduction

In the 21st century, we live in the era of globalization,
where any innovation can reach the ends of the earth
at great speed. It is known that there has been a break-
through in technological developments and digital
transformation, particularly in areas such as artificial
intelligence (AI), robotics, autonomous systems, and
augmented reality (Glinay & Calik, 2019). One of the
most innovative breakthroughs in these contemporary
technological fields is artificial intelligence. Ng (2017)
argues that artificial intelligence is the new electricity
of this age. Artificial intelligence can be defined as the
ability of machines or software systems to learn, adapt,
and make decisions based on past experience using al-
gorithms and data models for tasks that would normally
require human intervention, and in this context, the goal
of artificial intelligence is to enable machines to perform
complex tasks efficiently and autonomously by mimick-
ing human intelligence (Toro-Espinoza et al., 2023).

Due to the wide range of uses of artificial intelligence
technology and its potential contributions in many dif-
ferent fields, it has taken a central position today. While
the concept of artificial intelligence was once limited to
the realm of science fiction, it has become integrated into
our daily routines, and these technologies have found
their place in every aspect of society, from autonomous
vehicles to smart homes and digital assistants (South-
worth et al., 2023). Furthermore, new technological ad-
vancements are altering how we communicate, connect,
socialize, and search for and obtain information (Vuori-
kari, Kluzer, & Punie, 2022). Artificial intelligence has
become a game-changing technology in business, in-
dustry, and society due to concurrent advancements in
digitalization, processing power, and data availability
(Holmes, Bialik, & Fadel, 2019).

The rapid advancement of technology has significantly
altered how societies function, but it has also raised in-
terest in artificial intelligence and made current tech-
nologies more prominent in education (Li & Wang,
2023; Turkaya & Ozdemir, 2024). The need to transition
to distant learning from preschool to university in many
nations has led to a major growth in the importance and
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application of artificial intelligence, particularly in light
of the COVID-19 pandemic (Huang et al., 2020; Savas,
2021). Following this process, it became clear that using
artificial intelligence was both necessary and inevitable.
Using Al technologies or application programs to sup-
port teaching, learning, or decision-making in educa-
tional settings is known as AIED (Artificial intelligence
in education) (Hwang et al., 2020). According to related
literature, various Al technologies are employed in edu-
cation, including chatbots, intelligent tutoring systems,
face recognition software, recommendation systems,
automatic assessment systems, intelligent content deliv-
ery, and learning analytics within the context of person-
alized learning systems (Igbal, 2023; Akgun & Green-
how, 2022; Hwang et al., 2020).

The development of Al-enhanced educational technolo-
gies is transforming the roles of human teachers and cre-
ating new pedagogical possibilities. Telli Yamamoto and
Karaman (2011) argue that robot teachers will be able
to process multimedia materials, use video and audio
resources, and thereby enrich the learning experience.
They also emphasize that such teachers may not only
be physical robots but also software programs operat-
ing on computers and mobile devices systems that never
become ill or tired of providing guidance. This perspec-
tive aligns with the systematic review by Xu and Ouyang
(2022), who classify the functions of Al in education into
three categories: simulating human behavior through
decision-making likesocial robots, acting as an educa-
tional intermediary like smart teachers, and supporting
the learning process as a complementary assistant. As a
natural outcome of this multifaceted structure, the most
widely used AIED applications today are recommenda-
tion systems, adaptive learning environments, and intel-
ligent tutoring systems (Akdeniz & Ozding, 2021).

According to Vivar & Pefialvo (2023), experts state that
the mission of Al in teaching is to help plan, personal-
ize, visualize and facilitate the learning process. AIED
reduces the workload of teachers by automating their
time-consuming tasks, making it possible for them to fo-
cus on higher-level responsibilities such as curriculum
development and student advising (Chan & Tsi, 2023).
In addition, the development of AI technology helps to
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improve the physical environment of educational ac-
tivities in the direction of flexibility and hierarchy, en-
courages the assessment of students to move in a com-
prehensive direction, and students’ performance in the
learning process is added to the assessment (Huang,
Shen, & Ren, 2021).

The use of Al-supported technologies in education is in-
creasing day by day and is expected to continue. Sanchez
Vera (2023) also states that the global education market
is expected to be based on artificial intelligence. How-
ever, the attitudes of teachers and pre-service teachers,
who are the cornerstone of education, towards the use
of Al-supported technologies in education are of great
importance. Upon reviewing the literature, it was dis-
covered that there aren’t many studies on artificial intel-
ligence for pre-service teachers. Studies that examined
pre-service teachers’ attitudes toward their subject ar-
eas (Banaz & Maden, 2024; Mart & Kaya, 2024; Eyilip &
Kayhan, 2023) and in-service subject teachers’ attitudes
and perspectives toward artificial intelligence (Zor-
manova, 2024; Fissore et al., 2024; Yetisensoy, 2024;
Kiiciikkara, Unal, & Sezer, 2024) accounted for a sizable
amount of the reviewed studies. In addition, in a study,
teachers expressed the need for more confidence in their
Al skills, although they are not highly concerned about
the gradual spread of Al at various levels (Fissore et al.,
2024). Meanwhile, some educators and aspiring educa-
tors consider Al essential and benefit from its potential,
whereas others do not wish to live in a future dominated
by Al regulations (Haseski, 2019).

On the other hand, most teachers today do not have a
basic understanding of artificial intelligence (Yetisen-
soy, 2024). Moreover, they find it difficult to effectively
integrate and utilize AI technologies into their educa-
tional processes (Kim & Kwon, 2023). There are a num-
ber of studies that support this situation. For instance,
Lindner and Berges (2020) stated that German teachers
possess only a basic understanding of Al, and their per-
ceptions tend to be rather general. Likewise, Chounta
et al. (2022) examined Estonian K-12 teachers and ob-
served that, despite their positive attitudes toward in-
tegrating Al into education, their knowledge about Al
remained limited. Moreover, they lacked a comprehen-
sive understanding of its potential and applications in
the educational context.

Insufficient knowledge in this area might contribute to
the development of negative attitudes in educational
settings (Yetigsensoy, 2024). Chiu et al. (2023) conduct-
ed a systematic review of the literature and highlighted
that certain students and teachers experienced anxiety
and demonstrated lower self-confidence in Al-assisted
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learning processes. This situation may make it more
challenging for teachers to effectively integrate Al tech-
nologies into their teaching cycles (Chiu et al., 2023). To
overcome this challenge, it would be useful to know the
attitudes of teachers and pre-service teachers. Because
teachers, as the main force of Al education, play an im-
portant role in effectively integrating Al tools into class-
room instruction (Pan, Wang, & Wang 2023). Consid-
ering these factors, understanding preservice teachers’
attitudes towards artificial intelligence is both essential
and significant, as they are set to play key roles in future
educational processes.

Attitude is one of the fundamental concepts in social
psychology and can be defined as a psychological ten-
dency in which an individual evaluates a specific situa-
tion, object, or abstract phenomenon positively or nega-
tively (Albarracin & Shavitt, 2018; Allport, 1935; Howe
& Krosnick, 2017). Attitude is considered a multidimen-
sional construct consisting of three components: affec-
tive, cognitive, and behavioral (Garcia-Santillan et al.,
2012; Svenningsson et al., 2022). The affective compo-
nent of attitude emphasizes positive or negative feelings
toward a situation or object (Ibuot, 2020; Janakiraman
et al., 2021), while the cognitive component highlights
beliefs, thoughts, and opinions (Tbuot, 2020; Svennings-
son et al., 2022). On the other hand, the behavioral com-
ponent denotes the typical ways in which an individual
responds to a given object or phenomenon (Ibuot, 2020;
Zhang, Zhang, & Zhou, 2021).

Current research (Cicero et al., 2025; Sahin & Yildirim,
2024) primarily focuses on individuals’ general atti-
tudes toward artificial intelligence. However, the lack of
a comprehensive and psychometrically sound scale that
can assess pre-service teachers’ general attitudes creates
a significant gap in this area. This situation makes it dif-
ficult to accurately assess pre-service teachers’ tenden-
cies to integrate artificial intelligence into educational
processes. The research question addressed in this
study is whether preservice teachers’ attitudes towards
the use of artificial intelligence may be measured with
a scale to be developed, and whether there is a need for
such a scale. Considering the integration of technology
in education and classroom teaching (Wang et al., 2024),
artificial intelligence is expected to play an increasingly
important role. Therefore, the aim of the research is to
develop a scale that measures pre-service teachers’ at-
titudes towards artificial intelligence, which is rapidly
taking its place in the future education world.

It will be highly significant to obtain information about
the attitudes of pre-service teachers, who will play a vi-
tal role in the teaching process, in order to effectively
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utilize the potential of artificial intelligence technology
in educational settings. The development of positive at-
titudes toward artificial intelligence among pre-service
teachers and educators may facilitate the alignment of
Al with individual student needs in classroom settings,
its use in research, communication, and feedback pro-
cesses, as well as support students in autonomously
modeling their learning. It can also enable decisions on
which knowledge and skills to present based on past
performance, and on students’ levels of understanding
and educational progress. Consequently, this may con-
tribute not only to the enhancement of students’ creativ-
ity but also to the development of their cognitive, emo-
tional, and behavioral learning processes (Arslan, 2020;
Baltezarevi¢ & Baltezarevié, 2024; Giineyli et al., 2024).
Consequently, developing a valid and reliable scale that
can measure pre-service teachers’ attitudes toward ar-
tificial intelligence will not only fill a gap in the litera-
ture but also contribute to the design of teacher training
programs, educational policies, and curriculum devel-
opment efforts. In this context, the study is expected to
make significant contributions to both the literature and
practice.

2. Method

2.1. Research Model

This study was designed as scale development research
to assess candidate teachers’ attitudes toward the in-
tegration of AIED. The study employed an applied
and descriptive research model within a quantitative
framework (Sata, 2020). Descriptive research typically
involves examining large groups as they naturally exist,
without introducing any intervention or manipulation..

2.2. Population and Sample

The target group of this study includes teacher candi-
dates enrolled in the faculty of education, while the sam-
ple comprises 278 individuals selected through a conve-
nient sampling approach, which is a type of non-random
sampling. Participation in the study was voluntary. As
inclusion criteria, individuals pursuing studies at an ed-
ucation faculty were considered, while as exclusion cri-
teria, those not pursuing their studies at an education
faculty were considered as well. While cleaning and an-
alyzing the data, it was found that there were no missing
values or unassigned values. In addition, an extreme val-
ue analysis was performed and it was determined that
there were no extreme values. Within the scope of the
research, it was determined that pre-service teachers
studying in fifteen different teaching programs partici-
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pated in the study. Table 1 presents the descriptive sta-
tistics of the socio-demographic variables of the pre-ser-
vice teachers involved in the study.

Table 1. Frequency and Percentage Values of Socio-Demographic
Characteristics of Pre-Service Teachers

Variables Variable level F %
Gender Male 2 %6 |
Female 204 734
Grade level 1st grade 22 7.9
2nd grade 94 338
3rd grade 140 50.4
4th grade 22 7.9
;‘;ﬂgeco“omic Low 37 133
Medium 230 82.7
High 11 4.0
Age level 20 years and under 39 14.0
21 years 62 22.3
22 years 7 2717
23 years 41 14.7
24 years and above 59 212
msg;er’s education | ierate 66 237
Literate 22 7.9
Primary school 110 39.6
Secondary school 29 10.4
High school 32 11.5
Associate’s degree 7 25
oMo | o | as
::eavtgler’s education lliterate 27 9.7
Literate 85 30.6
Primary school 57 20.5
Secondary school 66 237
High school 10 3.6
Associate’s degree 33 11.9
woire R
Total 278 100.0

An analysis of Table 1 reveals that the number of female
pre-service teachers is three times higher than that of
male pre-service teachers. It was found that the major-
ity of students in the second and third years were in the
majority, and most perceived their socio-economic sta-
tus as being at the middle level. When the age distribu-
tion is examined, it is seen that the maximum age is 22
years and the minimum age is 20 years and below. When
the education levels of mother and father were analyzed,
it was determined that higher education was less and
primary education was more.
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Table 2. Artificial Intelligence Tools Used by Pre-Service Teachers

Variable F %1 %2
"""""""""""""" ChatGPT | 175 = 489 | 629 |

Copilot 27 7.5 9.7

Gemini 47 13.1 16.9

Al tools Cladue 11 31 4.0
Other 18 5.0 6.5

None 80 22.3 288

Total 358 100.0 128.8

1%= percentage of total number of people 2% = percentage of total responses

When Table 2 is examined, it is seen that the artificial
intelligence tool that pre-service teachers use the most
is ChatGPT and the least is Claude. In addition, approx-
imately 22% of the pre-service teachers do not use any
artificial intelligence tool. As shown in Table 2, a total
of 358 responses were recorded from 278 participants,
since pre-service teachers were allowed to indicate
more than one Al tool. Therefore, the total number of
responses exceeded the number of participants. Accord-
ingly the percentages in the first column (%1) represent
the proportion of the total participants (N=278), where-
as the percentages in the second column (%2) refer to
the proportion of the total responses (N=358).

2.3. Development of the Data Collection Tool

In line with the aim of the study, the development stages
of the measurement tool designed to assess pre-service
teachers’ attitudes toward artificial intelligence were
carried out through a systematic process. First, a liter-
ature review was conducted to determine whether an
appropriate measurement tool already existed. As a re-
sult of the literature review, it was determined that there
are attitude scales towards artificial intelligence for dif-
ferent segments of the society, but there is no measure-
ment tool directly for pre-service teachers. In addition,
it was determined that the institutional structures of
other attitude scales towards artificial intelligence were
weak and that they were not intended to measure all di-
mensions of attitude. In the second stage, the theoret-
ical structure of the concept of attitude was examined,
and the sub-dimensions of the scale were determined by
considering the attitude components, which include the
affective, cognitive, and behavioral dimensions of atti-
tude (Svenningsson et al., 2022; Verplanken, Hofstee, &
Janssen, 1998).

In the third stage, an item pool was created by writing
items to adequately represent each sub-dimension of
attitude. First, 43 items were written and then it was
reduced to 39 items by determining that there were
items with similar meanings. The draft form was sent

@ Universite Arastirmalari Dergisi / Journal of University Research 2025; 8(4)

to eight experts, including 4 Psychological Counseling
and Guidance experts, 2 Turkish Language experts
and 2 Measurement and Evaluation experts, to collect
evidence of the content validity of the items. Expert
opinion was conducted using the Lawshe technique
(Lawshe, 1975). In the Lawshe technique, the thresh-
old value of each item for eight experts was determined
to be .693 (Wilson, Pan, & Schumsky, 2012) and items
below this threshold value were removed from the draft
form. Content validity rate was calculated for each item
and it was determined that the content validity rates of
twelve items were lower than the threshold value of .693
and they were removed from the measurement tool. In
addition, in line with the expert opinions, two items that
were deemed necessary but should be corrected were
corrected. As a result, the draft form sent to the experts
as 39 items was reduced to 27 items and finalized before
the application. After the development process of the
measurement tool was completed, the data collection
process started.

2.4. Data Collection

First, the study was evaluated and deemed ethically ap-
propriate in terms of its purpose, methodology, and im-
plementation by the Van Yiiziincii Y1l University Social
and Human Sciences Publication Ethics Board. After
obtaining ethics committee approval, the data collec-
tion process was initiated. The measurement instrument
developed by the researchers was administered online,
leveraging the various advantages provided by this plat-
form. One of the primary reasons for choosing online
data collection was the target audience’s ability to adapt
to online surveys. This method offers significant flexibil-
ity in terms of time and location, allowing participants
to complete the survey at their convenience. Addition-
ally, online surveys enable researchers to reach a broad
audience beyond geographical limitations, making the
data collection process more inclusive.

From a cost perspective, online surveys are more eco-
nomical compared to traditional methods, eliminat-
ing additional expenses such as printed materials and
mailing. The data collection and analysis process is also
accelerated, as digitally collected data can be analyzed
in real-time. Moreover, participants can respond anon-
ymously, which encourages more honest and objective
answers. Online platforms also allow for quick updates
and modifications to survey content, enhancing the flex-
ibility of the data collection process. For these reasons,
an online method was preferred for data collection in
this study. The data collection process lasted approxi-
mately two weeks.

https://doi.org/10.32329/uad.1740270
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2.5. Data Analysis

First, descriptive statistics measures were used in data
analysis. Then, the content validity ratio was used to
assess the content validity of the data obtained from
the measurement tool. Exploratory factor analysis was
conducted to support the construct validity of the data
collected through the measurement tool. To assess the
reliability of the data collected from the measurement
tool, Cronbach’s alpha and McDonald’s Omega coeffi-
cients were calculated. Finally, the item-total score cor-
relation coefficients and the discrimination of the items
were analyzed.

Before examining the factor structure of the developed
measurement tool with factor analytic methods, some
assumptions to be met were tested. First, Kaiser-Mey-
er-Olkin (KMO) and Barlett’s sphericity test were per-
formed to determine whether the items of the developed
scale could be grouped under one factor. According
to the analysis, it was determined that the scale items
were factorizable (KMO = .930; Bartlett test x2 (sd) =
4309.686 (351); p = .001). According to these findings, it
is seen that the scale items have a factorizable structure.
Because the KMO value was .50 and above and Barlett’s
test was statistically significant (Field, 2009; Biiyiikoz-
tiirk, 2012).

To determine the number of factors, eigenvalues, the
scree plot, parallel analysis, expert opinions, and the
conceptual content of the items were all taken into ac-
count. A factor loading threshold of 0.400 was adopt-
ed, which is commonly regarded as an indicator of the
strength of the relationship between each item and its
corresponding factor (Tabachnick & Fidell, 2013). The
item-total correlation coefficient value of .20 and above
indicates that the item works in harmony with the over-
all scale (Crocker & Algina, 2006). Finally, since it was
stated that there should be at least five participants per
item for adequate sample size (27 items x 5 = 135 par-
ticipants), it was determined that this assumption was
also met. In addition, a sample size of 200 is considered
sufficient for testing non-complex models (Brown, 2015;
Bentler & Chou, 1987). SPSS (version 25) and JASP
(version 0.18.3.0) package programs were used for data
analysis.

3. Findings

In order to establish the construct validity of the mea-
surement tool designed for the study, exploratory factor
analysis was initially conducted. According to the ex-
ploratory factor analysis, it was determined that there
were four factors with factor eigenvalues greater than

https://doi.org/10.32329/uad.1740270

1.00 and explained 52.20% of the total variance. In the
first factor analysis, it was determined that two items
(m1 and m11) did not load under any factor and the
loading value was lower than .40, so the analyses were
repeated by removing both items in turn. The scatter
plot for the first analysis is given in Figure 1.

Eigenvalue

12 3 4 5 6 7 8 % 10 11 12 13 14 15 16 17 16 19 20 21 22 23 24 25 2B/ ;7

Factor Number

Figure 1. Scatter Plot of the Factor Structure of the Developed
Measurement Tool

Figure 1 shows that the line flattens after the third fac-
tor. Accordingly, parallel analysis was performed con-
sidering both the scatter plot and the theoretical struc-
ture and the number of factors was decided. According
to the parallel analysis, it was decided that the structure
had three factors. The scatter plot obtained as a result of
parallel analysis is given in Figure 2.

- Data
-&- Simulated data from parallel analysis

Eigenvalue

AACAATA A A A-A.a

20

Factor

Figure 2. Scatter Plot Obtained as a Result of Parallel Analysis

An examination of Figure 2 reveals that the empirical
data line intersects with the data line derived from par-
allel analysis at the third factor. This result shows that
the measurement tool has a three-factor structure. Af-
ter deciding the number of factors, the factor loadings
of the items were examined and it was determined that
five items (m8, m10, m14, m25 and m27) had low fac-
tor loadings and two items (m12 and m18) had overlap-
ping factor loadings and were removed from the mea-
surement tool. Each item was removed in turn and the
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Table 3. EFA Analysis
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F1 (Cognitive) F2 (Affactive) F3 (Behavioral)

Previous ltem New Item Fact.or Previous ltem New Item Factor loading Previous Item  New Item Factpr
Number Number loading Number Number Number Number Loading
............ M 2M01662M16M10872M20M13 697 ]
M3 M02 680 M17 M11 686 M21 M14 587
M4 MO03 766 M19 M12 586 M22 M15 487
M5 M04 705 M23 M16 532
M6 MO05 681 M24 M17 780
M7 M06 913
M9 MO7 627
M13 M08 663

Total Explained Variance (%)

Note: Factor loadings of the excluded item: MO1: .377, M08: .344, M10: .318, M14: .360, M25: .382, M27: .379

analyses were repeated. As a result, a measurement tool
consisting of 17 items and three factors was obtained.
The EFA results of the final version of the measurement
tool are given in Table 3.

An analysis of Table 3 reveals that the three identified
factors account for 53.40% of the total variance. Ac-
cordingly, 53% of the variation in candidates’ attitudes

for the construct validity of the developed measurement
tool was established. Additionally, Cronbach’s alpha and
McDonald’s Omega coefficients were computed to as-
sess the reliability of the measurements, and the results
are presented in Table 4.

Table 4. Reliability Values of the Measurements Obtained from the
Measurement Tool

toward artificial intelligence is explained by the devel- Factor Number  Cronbacha  McDonald w (%95
. . . of Items (%95 GA) GA)
Oped measurement tool' In addltlon’ 1t was determlned ................................................................................................................
.. . . . . Cogpnitive 9 917 (.901-.931 918 (.904-.933
that the cognitive dimension of attitude had the highest e . ( ) ( )
variance and the lowest variance was in the affective di- Aifective : [T49(694-757) | 766(.720-812)
mension. The factor loadings of the items were analyzed Behavioral ° (EDEETERY || SEHGTT=EHT)
and found to range between 0.487 and 0.913, exceeding IheWhole Scale l 887(866-905) 894 (876-912)
the minimum threshold of 0.40. Consequently, support
Table 5. ltem-Total Score Correlations
ltem Number Mean Score of Adjusted Item-Total Correlation ltem Number Mean Score of Item () Adjusted Itgm-Total
TSRO ... ST e Correlation(r) .
M1 4.284 600 M10 4.406 498
M2 4.637 570 M11 4.396 420
M3 4.090 675 M12 4.342 319
M4 3.795 523 M13 4.687 581
M5 4.421 712 M14 4.608 577
M6 4.263 718 M15 4.004 450
M7 4.342 .700 M16 3.935 576
M8 4.424 758 M17 4.320 668
M9 4.342 750

Overall Scale Item Mean

Scale-Wide Item-Total Correlation Values
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Table 4 indicates that the reliability coefficients com-
puted for both the sub-factors and the overall scale
are .70 or higher. Accordingly, the results derived from
the instrument demonstrated high reliability (Salvucci
et al., 1997). After providing evidence for the validity
and reliability of the measurements obtained from the
measurement tool, the item-total score correlation co-
efficients were examined and the findings are given in
Table 5.

An analysis of Table 5 reveals that the item averages in
the measurement tool range from 3.795 to 4.687. The
overall mean score was calculated as 4.311, indicating
high attitude levels. An examination of the item-total
score correlation values showed that they ranged be-
tween .319 and .758, indicating a moderate to strong
association with the total score, in other words, their
discrimination levels were high.

Analysis of the correlations among the sub-dimensions
of the measurement tool revealed a strong positive asso-
ciation between the cognitive and behavioral dimensions
(r=.70, p <.05). However, no significant correlation was
observed between the cognitive and affective dimen-
sions (r =-.02, p >.05), and the relationship between the
behavioral and affective dimensions was not statistically
significant (r = .04, p >.05). In this scale, the cognitive
dimension, consistent with the cognitive component of
attitude theory (Ibuot, 2020), includes items related to
preservice teachers’ thoughts and beliefs about the use
of artificial intelligence in education, such as “The in-
dividual feedback provided by artificial intelligence can
improve student achievement”. The affective dimension
addresses emotional states such as anxiety, concern, and
fear regarding the use of artificial intelligence in edu-
cation. The behavioral dimension, on the other hand,
consists of items measuring preservice teachers’ behav-
ioral tendencies such as “I would participate in training
seminars and activities related to artificial intelligence”
toward the use of artificial intelligence in educational
contexts.

In order to provide evidence for the construct validity
of the measurements obtained from the instrument, a
confirmatory factor analysis (CFA) was conducted, and
the findings are presented in Table 6.

The confirmatory factor analysis was conducted to eval-
uate the construct validity of the measurement model.
The model fit indices indicated that the tested model
achieved an acceptable to good fit with the data. Specif-
ically, the ratio of chi-square to degrees of freedom was
2.045, which falls within the acceptable range (2 < %2/
df < 5). The RMSEA value was .061 (90% CI = .050-
.073), which is also within the acceptable range (< .08)

https://doi.org/10.32329/uad.1740270

Table 6. Confirmatory Factor Analysis (CFA) Results, Measurement
Model Tested for the Instrument

Acceptable Fit Parameter

FitIndices  Good Fit Range Range Estimates
""""" it oeyydf<r | aepidfes | 2045 |
RMSE&;%% 0<RMSEA<0.05  0.05sRMSEA<0.10 O'O%%O(%?S’O'
NNFI  095sNNFIsLOO 0.90<NNFI<0.95  0.989
NFI 095<NFI100 090 =NFI<0.95 0.981
CFl 095<CFIs1.00  0.90 <CFI<0.95 0.990
GFI 095<GFI<1.00  0.90 <GFI<0.95 0.990
SRMR  0<SRMR<0.05 0.05sSRMR<010 0052

and close to the threshold for good fit (< .05). In addi-
tion, incremental fit indices demonstrated strong model
performance: NNFI =.989, NFI =.981, CFI =.990, and
GFI=.990, all of which exceed the .95 cutoff, suggesting
a good fit. Finally, the SRMR value was .052, which is
slightly above the strict .05 criterion but still within the
acceptable fit range (< .08).

4. Discussion, Conclusion and
Limitations

It was determined that the whole of the “Attitude Scale
for Preservice Teachers’ Use of AIED” developed by the
researchers of this article and its “cognitive”, “affective”
and “behavioral” sub-factors provided valid and reliable
measurements. Cognitive, affective and behavioral atti-
tudes are included in this study in which participants’
attitudes towards artificial intelligence are examined.
When the literature is examined, there are different
scales or questionnaires developed to examine pre-ser-
vice teachers’ thoughts, feelings or perceptions about
AIED. Uziim, Elcicek, & Pesen (2024), who developed
the scale of teachers’ perception of the use of AIED,
found that the scale with three sub-factors, namely
“learning perception”, “teaching perception” and “ethi-
cal perception”, was a valid and reliable scale. Ayanwale
et al. (2022) stated in their research that they adapted
the 33-item scale of teachers’ readiness and behavioral
intention to use AIED by adapting it from the scale stud-
ies in the literature and that it is an eight-subdimension-
al scale with sub-factors such as “attitudes towards using

”

artificial intelligence”, “readiness for artificial intelli-

”

gence”,
the reliability coefficient of the “attitudes towards using

perceived usefulness”. The researchers found

artificial intelligence” sub-factor as .93 and its variance
as .82 with high validity and reliability. The researchers
stated that with their study, teachers’ behavioral inten-
tions regarding the use of artificial intelligence in educa-
tional settings can be examined in the future.
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Al Darayseh (2023) conducted a study to investigate
how science teachers accept the use of AIED. The 32-
item scale designed by Al Darayseh (2023) assessed var-
ious dimensions related to “confidence in one’s abilities,”

”

“emotional concerns,

2 @

anticipated benefits,” “perceived

”

user-friendliness,” “views on Al applications,” and “fu-
ture use intention”. The researcher stated that science
teachers’ acceptance of artificial intelligence is high and
that their “attitudes toward integrating Al into educa-
tion” influence their behavioral intention to adopt this
technology in teaching (Al Darayseh, 2023). In this con-
text, it can be said that cognitive attitudes toward inte-
grating artificial intelligence into education are effective
in the realization of behaviors related to Al adoption in
teaching (Sanusi, Ayanwale, & Tolorunleke, 2024). As a
matter of fact, among the sub-factors of the scale devel-
oped in this study, a high correlation was found between
the “cognitive dimension” and the “behavioral dimen-
sion” regarding the integration of artificial intelligence
into education. In this study, while an innovative scale
was developed to assess pre-service teachers’ perspec-
tives on the application of artificial intelligence, a study
was also conducted on the development, validity, and
reliability of the Medical Artificial Intelligence Readi-
ness Scale (MAIRS-MS) for medical students (Karaca,
Caliskan, & Demir, 2021). The researchers highlighted
that this scale, designed to assess readiness for integrat-
ing artificial intelligence into medical education, is vital
for addressing future Al-related needs of pre-service
doctors and for advancing subsequent research in this
field (Karaca, Caligkan, & Demir, 2021).

With the EFA analysis conducted in this study, it was
found that the cognitive dimension of pre-service teach-
ers’ attitudes towards the use of artificial intelligence
had the highest variance and the lowest variance was
found in the affective dimension. Although it was found
to be sufficient in terms of validity, it was concluded
that the validity of the affective dimension was lower
than the cognitive and behavioral attitude dimension.
This finding that pre-service teachers’ cognitive and
behavioral attitudes toward the use of AIED were at a
high level may be related to their openness to the idea
of integrating learning with technology. In line with
this view, a qualitative study by Adigiizel, Karali, and
Aydemir (2025) reported that teachers highlighted both
the benefits of Al such as making learning more enjoy-
able, supporting individualized learning, and producing
effective outcomes and the challenges, including the risk
of replacing classroom interaction and reducing student
effort in completing assignments, which are about cog-
nitive and behavioral perspectives.

Teachers’ emotional readiness for the use of AIED and
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their adaptation to Al-supported educational programs
are related to their experiences with such programs
(Meylani, 2024). In this context, the weakness of the
affective attitude dimension among pre-service teach-
ers in this study, as well as the absence of a significant
correlation between the affective dimension and the
cognitive and behavioral dimensions, may be associated
with the limited adaptation and experience in using Al
and with the need for curricula addressing the use of Al
in education (Kong, Yang, & Hou, 2024). This situation
can be explained by the limited emotional awareness of
teacher candidates regarding the use of AIED, which
results in a lower affective dimension. In their study,
Darancik, Kagar, and Sezik (2025) emphasized the need
to enhance pre-service teachers’ cognitive and emotion-
al awareness of Al use in education, pointing out that
German language teacher candidates may experience
moderate anxiety about the use of Al in teaching and
learning, and therefore underlining the importance of
providing training within the framework of the technol-
ogy acceptance model.

The use of Al can bring forward cognitive dimensions
such as critical thinking and problem-solving, as well as
behavioral tendencies toward its use among educators,
while also promoting emotional comfort in human-AI
interaction and fostering emotional awareness and intel-
ligence in young people (Delello et al., 2025). On the oth-
er hand, Pokrivcakova (2023) found that while teacher
candidates had positive expectations regarding the use of
Al applications, they also expressed emotional concerns
that such use could diminish certain teaching skills and
make instruction less personal. These findings may pro-
vide clues as to why the affective component is weaker.

When examining the literature, it is observed that cogni-
tive elements related to artificial intelligence usage have
an impact on behavioral intention. Alzahrani (2023)
found that higher education students’ intentions to
adopt Al technology in learning environments (behav-
ioral attitude dimension) are influenced by their aware-
ness of technology usage, performance expectancy, and
perceived risk factors through attitudes. Additionally,
ease of use also plays a role in shaping their intention to
engage with Al-based tools. Influential factors, includ-
ing risk perception and the ease of utilizing artificial
intelligence, appear to be associated with the cognitive
attitude dimension.

A review of the literature indicates that emotional com-
ponents also play a role in the integration of artificial in-
telligence into daily life. For instance, integrating smart
technologies into the healthcare sector might be consid-
ered a natural progression in Japan, a nation recognized
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for its deep-rooted interest in robotics. However, Japa-
nese culture also places significant value on conventional
social structures and longstanding institutional norms,
particularly in medical services (Ho et al., 2023). To as-
sess how Al technology is perceived in Japan, researchers
gathered data from 245 individuals visiting medical facil-
ities in a suburban region and found that older men and
women, in particular, expressed reservations about losing
control over Al-driven systems (Ho et al., 2023). Kaya et
al. (2024) examined how various socio-demographic fac-
tors, individual characteristics, and concerns related to Al
influence adults’ attitudes toward artificial intelligence.
Through Hierarchical Multiple Linear Regression anal-
ysis, the researchers demonstrated that computer usage
level, knowledge of artificial intelligence were significant
predictors of positive attitudes toward artificial intelli-
gence. Additionally, negative attitudes toward Al were
influenced by compatibility, anxiety about configuring Al,
and anxiety regarding Al learning (Kaya et al., 2024). As
aresult, attitudes towards the use of artificial intelligence
are related to cognitive, affective and behavioral attitude
dimensions and many different demographic variables.

In this study, construct validity analyses were conducted
to establish the validity and reliability of the developed
measurement tool. However, the absence of an addi-
tional validated instrument that could be used to assess
criterion-related validity constitutes a limitation. For
example, if the attitudes of prospective teachers toward
artificial intelligence had been examined in relation to
other instruments for criterion validity, such as the arti-
ficial intelligence awareness scale for teachers (Ferikog-
lu & Akgiin, 2022) or the artificial intelligence anxiety
scale (Terzi, 2020), their attitudes could have been
evaluated from different perspectives. Moreover, in line
with the nature of criterion validity (Kelecioglu & Sahin,
2014), analyses of the relationship between the attitude
construct and related variables such as awareness, relat-
ed to the cognitive dimension, and anxiety, related to the
affective dimension could have contributed to demon-
strating the predictive power of this scale through its
association with relevant measurement tools. Future
research is recommended to address this by including
other established scales that are conceptually related
to attitudes toward artificial intelligence. In this study,
the sample was limited to prospective teachers enrolled
in faculties of education. However, teacher candidates
participating in pedagogical formation (certificate) pro-
grams at universities could also have been included.
This is considered another limitation of the study.

5. Recommendations and Implications
Based on the findings of this study and the existing lit-
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erature on attitudes toward Al in higher education and
other educational settings, several suggestions may be
offered. The scale developed in this study, which mea-
sures attitudes toward integrating artificial intelligence
into educational settings, was found to be valid and re-
liable. It is recommended that researchers interested
in exploring attitudes toward the use of AIED employ
this scale, and examine these attitudes in relation to so-
cio-demographic variables within their samples.

The data obtained from the scale may guide the design
of teacher training programs enriched with Al-support-
ed applications, lessons, and materials. Indeed, Telli
and Aydin (2025), in their study, highlight the potential
of integrating artificial intelligence into universities to
reshape educational processes, while also noting the
challenges it presents. Such programs for preservice
teachers may include modules on general Al use, stu-
dent development activities, simulations, gamification,
creativity and storytelling-based problem solving, as
well as Al-supported practices that provide cognitive,
emotional, and behavioral feedback (Er & Batdi, 2024;
Kassenkhan, Moldagulova, & Serbin, 2025). Using the
Al attitude scale developed in this study to measure
pre-service teachers’ attitudes before and after partic-
ipation could enable an experimental design to reveal
changes in their attitudes scientifically.

In terms of education policies, determining the attitudes
of prospective teachers toward the use of AIED will con-
tribute to the development of national Al strategies. This
can support the organization of teacher training programs
in a more contemporary and innovative way, with a focus
on technology. Overall, the developed scale can provide
concrete data and contribute not only to measuring indi-
vidual attitudes but also to structuring teacher training
programs and shaping Al-focused education policies. In
future studies, the scale developed in this research may
be also used to examine the relationships between pro-
spective teachers’ attitudes toward the use of Al technol-
ogies and various variables such as their perceptions of
Al-related assignments during their college education,
their expectations regarding Al, and their intended pur-
poses for using Al in educational settings.

It is also recommended that the scale be administered
to a broader audience, including in-service teachers, ac-
ademics, and decision-makers involved in educational
applications of artificial intelligence. Future studies are
recommended to replicate CFA with larger and more di-
verse samples, to further examine the scale’s predictive
validity. Researchers may complement the quantitative
findings from the scale with qualitative methods partic-
ularly focusing on the cognitive, affective, and behavioral
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attitude dimensions as well as incorporating additional
questions related to participants’ artificial intelligence
knowledge and their academic and technological goals
within a mixed-methods design. Such an approach may
offer a more in-depth understanding of attitudes toward
AIED.
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Appendix 1. Attitude Toward Artificial Intelligence Scale (ATAIS) of Preservice
Teachers / Yapay Zekaya iliskin Ogretmen Adaylarinin Tutum Olcegi

Maddeler

Hic Katilmiyorum
Katilmiyorum
Biraz Katilmiyorum
Biraz Katiliyorum
Katiliyorum
Tamamen Katiliyorum.

1. Yapay zekanin verecegi bireysel geri donutler 6grenci basarisini arttirabilir.

2. Yapay zeka destekli egitim, 6grencilerin is yikini azaltabilir.

3. Yapay zekanin 6grenme stilime uyum sagladigini distintyorum.

4. Yapay zeka destekli egitimin 6grencilerin elestirel distinme becerilerini gelistirebilir.

5Yapay zekanin egitimde kullanilmasini destekliyorum.

6.Yapay zeka destekli egitimin bireysel basariyi olumlu yonde etkileyecegini distintyorum.

7. Yapay zeka destekli egitimin 6grencilerin 6grenme deneyimlerini zenginlestirecegini distiniyorum.

8. Derslerde yapay zeka kullanimini eglenceli buluyorum.

9. Yapay zeka destekli egitim 6grenci motivasyonunu arttirir.

10. Yapay zekanin egitimde kullanimiyla beraber insan etkilesiminin zayiflamasini endise verici
buluyorum.

11. Yapay zekanin egitimde kullanilmasiyla ileride 6gretmenlere ihtiyag kalmamasi gibi durumlardan
korkuyorum.

12. Yapay zeka destekli egitimde verilerimin gizliligi ve giivenligi konusunda endise duyuyorum.
13. Yapay zekanin yardimi ile bircok egitim materyaline kolaylikla erisim saglayabilirim.

14. Yapay zekayi 6devlerimde ve arastirmalarimda rahatlikla kullanabilirim.

15. Yapay zeka ile ilgili verilecek olan egitim seminerlerine ve etkinliklerine katilirnm.

16. Yapay zeka tarafindan desteklenen 6grenme deneyimlerini diger 6grenme deneyimlerine gore
tercih ederim.

17. Yapay zeka destekli egitim teknolojilerini cevreme dneririm. () )y )y ) ) ()

Note. Items 1-9: Cognitive Dimension; Items 10-12: Affective Dimension: Items 13-17: Behavioral Dimension
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