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Abstract

This study aimed to create a valid and reliable measurement tool to evaluate the
awareness of artificial intelligence (Al) among pre-service teachers. Although Al
technologies are progressively being integrated into educational contexts, the
literature review shows that comprehensive instruments that reveal the teachers’
multidimensional awareness, including positive orientations and concerns, are
still missing. Generally, existing scales are mainly focused on technical
knowledge or attitudes, thus a gap in measuring holistic Al awareness among
prospective teachers has remained unfilled. The research was a scale
development study that used a quantitative survey design. The researchers
gathered data from 300 pre-service teachers, who volunteered and were enrolled
at a state university during the 2024-2025 academic year. They used
convenience sampling. Initially, 71 items were pooled based on an extensive
literature review and expert evaluations. Content validity was secured through
an expert panel, and construct validity was verified by means of Exploratory
Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA). Internal
consistency reliability was measured through Cronbach’s alpha coefficients.
According to the EFA results, two factors with 39 items after the exclusion of the
items were identified. These factors were interpreted as Al Acceptance (26 items)
and Al Avoidance (13 items). The two-factor model accounted for about 47.68%
of the total variance. CFA results verified that the model had good fit indices. The
overall scale, as well as the two sub-dimensions, had very good internal
consistency, as indicated by the Cronbach’s alpha values of more than .89, which
were confirmed by reliability analyses. The study findings provide evidence that
the developed instrument is a psychometrically valid tool for assessing the
awareness of Al among pre-service teachers. The scale includes not only the
positive acceptance but also the critical avoidance aspects reflecting the
multidimensional nature of the Al awareness. It is suggested that subsequent
research uses diverse samples to validate the scale and implement it as an
instrument to facilitate teacher education programs committed to the promotion
of the responsible and effective use of Al in education.
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INTRODUCTION

Artificial intelligence is attracting attention as a technology with widespread use in social, scientific, and
educational fields. Artificial intelligence can be defined as the ability of computer systems to perform
human-like cognitive processes, such as collecting and analyzing data, solving problems, making
decisions, and learning (Kaplan & Haenlein, 2019). The term "artificial intelligence" was first used by John
McCarthy in the 1950s (Dick, 2019). Since the early 21st century, it has become an indispensable part of
daily life as well as industry, healthcare, the arts, and education (Hasan & Khidhir, 2023).

The effective use of artificial intelligence applications in education has significant potential
primarily in terms of individualizing teaching/learning processes, increasing students' academic
achievement, and reducing teachers' workload (Chiu, 2021; Darayseh, 2023; Xia et al,, 2023). With
artificial intelligence applications, students' performance can be monitored and learning deficiencies can
be identified; individualized content can be presented according to their pace and needs (Mahmoud,
2020; Nuangchalerm & Prachagool, 2023). Artificial intelligence-supported teaching applications
provide teachers with data-driven feedback about students, support them in classroom management,
and thus strengthen teachers' pedagogical decisions (Chiu et al., 2022; Isler & Kilig, 2021).

The increased prominence of distance learning applications during extraordinary circumstances
such as pandemics and earthquakes highlights the importance of artificial intelligence in education
(Ozutku & Basbogaoglu, 2022; Darayseh, 2023). In such periods, teachers' digital competencies,
awareness of artificial intelligence applications, and their ability to use them become even more crucial
(Williamson & Eynon, 2020). Successful use of artificial intelligence applications requires teachers to not
only master these applications but also understand their pedagogical value (Holmes et al.,, 2022).

It is crucial for the successful integration of Al technology into education (Mahmoud, 2020).
Awareness is a combination of individuals' knowledge, perception, and attention to a topic. In the
context of education, awareness refers to the extent to which an educational stakeholder is familiar with
various elements related to education and how they can use them pedagogically (Cetindamar et al.,
2022).

Prospective teachers' awareness of Al encompasses the competencies of recognizing these
technologies, knowing their own abilities and limitations, and using them for pedagogical purposes
within the context of ethical rules (Kong et al.,, 2023). Prospective teachers with high Al awareness can
provide personalized learning opportunities for students, increase students’ interest and motivation, use
applications in line with pedagogical goals, and, as a result, make teaching processes more effective
(Cetindamar et al,, 2022; Kong et al, 2023; Wang et al, 2022). Furthermore, increasing prospective
teachers' awareness of Al has a significant impact on developing students' Al literacy (Lee et al,, 2021).

There are many studies on the use of artificial intelligence in education. How and Hung (2019)
stated that artificial intelligence applications help teachers provide meaningful learning experiences for
students. Zhao et al. (2019) found that instruction supported by artificial intelligence helped students
remember vocabulary, thereby increasing their academic achievement. Deveci Topal et al. (2021)
determined that artificial intelligence-supported science instruction increased students' academic
performance by stimulating their learning motivation. Akkaya et al. (2021) stated that a significant
portion of undergraduate students have various reservations about the use of artificial intelligence.

There are limited studies in literature examining the awareness of teachers and prospective
teachers regarding artificial intelligence. While existing literacy scales typically focus on measuring
individuals' knowledge levels or technical competencies, attitude scales tend to prioritize affective
orientations by assessing emotional tendencies or evaluations toward artificial intelligence. The Al
awareness scale developed in this study transcends these limitations by offering a multidimensional
construct that integrates elements such as knowledge accumulation, perception, and attention. In this
context, Al awareness is defined as the ability to meaningfully interpret information regarding the
existence, functionality, application areas, and effects of the technology. Consequently, it encompasses
a holistic understanding that is not limited to technical knowledge but also includes ethical, social, and
cultural implications. Previous studies have found that prospective teachers are aware of the potential
benefits of artificial intelligence but lack sufficient knowledge and skills to use it (Cam et al., 2021; Yilmaz
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et al, 2021). Ferikoglu and Akglin (2022) found that teachers have a general interest in artificial
intelligence but lack sufficient experience in its use. These results may prevent teachers and prospective
teachers from fully utilizing the potential of artificial intelligence in the classroom. Tekin (2023) found
that prospective teachers are familiar with artificial intelligence tools but lack sufficient experience in
their application. Based on these studies, identifying and developing prospective teachers' awareness of
artificial intelligence is critical to the successful implementation of artificial intelligence in education.
These findings support the development of a reliable and valid scale that can measure prospective
teachers' awareness of artificial intelligence.

In summary, this study aims to develop a scale to determine teacher candidates' awareness of
artificial intelligence. It is expected that the scale will increase prospective teachers’ digital competence
and support the widespread use of artificial intelligence applications in education.

METHOD
1-Research Model

This study, which aims to develop a valid and reliable scale to determine prospective teachers'
awareness levels of artificial intelligence, was conducted using a survey model, a type of quantitative
research. Quantitative research aims to analyze measurable phenomena and events using numerical data
and make generalizations (Creswell, 2014). A survey model, on the other hand, examines individuals'
perceptions, attitudes, and awareness on a specific topic (Blytkoztirk, 2024). Within this framework,
prospective teachers' awareness of artificial intelligence was measured through the participants' own
perceptions.

2-Sample

In determining the sample, convenience sampling, a purposive sampling method commonly used
in scale development studies, was selected. Researchers who use this method tend to select the most
easily accessible individuals, objects, and methods in the sample (Patton, 2002). In this context, a total
of 300 volunteer prospective teachers, 229 females (76%) and 71 males (24%), who were receiving
pedagogical formation training at the education faculty of a state university and at other faculties of the
same university in the 2024-25 academic year participated in the study. Field (2018) describes a sample
size of 300 as "good" in scale development studies. In this context, it can be said that the sample size of
300 reached in the study is at an acceptable level for conducting factor analyses (EFA and CFA).

3-Development of the Data Collection Tool

In line with the purpose of the research, the measurement tool developed to determine the
awareness levels of prospective teachers towards artificial intelligence was created by following a
systematic process.

In the first phase of the process, a conceptual framework was created. By reviewing the literature,
the importance of the concept of artificial intelligence awareness on education stakeholders, especially
pre-service teachers, was determined (Luckin et al., 2016). In order to create the item pool, scale
development studies focusing on artificial intelligence were examined (Cagal, & Keskin, 2024; Ferikoglu,
& Akgiin, 2022; Grassini, 2023; Stleymanogullari et al., 2024). As a result of the review, 77 draft items
were created. The item pool was developed by considering the conceptual dimensions of Al awareness:
ethical (data privacy, bias), pedagogical (integration into teaching processes), technological competence,
and social awareness. This approach aligns with the literature (Chen et al., 2025; Endsley & Jones, 2024;
Holmes et al., 2022; Owsley & Greenwood, 2024) which recognizes that awareness is not limited to
technical knowledge alone, but is a multi-layered construct consisting of cognitive, behavioral, and
critical components. These items consist of statements aimed at measuring pre-service teachers' artificial
intelligence awareness. The items were prepared as a 6-point Likert -type scale. The 6-point Likert -type
technique is preferred to allow participants to express their opinions more clearly by avoiding the
midpoint (Preston & Colman, 2000). Participants could express their opinions on each item on a scale of
1 to 6, ranging from "1 Strongly Disagree," "2 Disagree," "3 Somewhat Disagree," "4 Somewhat Agree,"
"5 Agree," and "6 Strongly Agree.". To ensure the content validity of the item pool during the initial
phase of scale development, opinions were sought from 5 Subject Matter Experts (SMEs) specializing in
Artificial Intelligence and Educational Technologies. These experts evaluated the extent to which the
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items reflected the theoretically identified dimensions of Al awareness (Practical Knowledge, Belief-
Attitude, Association Ability, and Theoretical Knowledge), prior to any factor-analytic testing. To provide
quantitative evidence for content validity, expert opinions were analyzed using Lawshe's Technique. The
analysis revealed that the Content Validity Ratio (CVR) values for the items exceeded the minimum
acceptable threshold of 0.99 established by Lawshe (1975). This process ensured that the scale
encompasses not only theoretical knowledge but also ethical, pedagogical, and technical competence
domains.

4-Data Collection Process

The data collection process was conducted in accordance with the research's ethical guidelines.
Participants were informed in writing about the purpose of the study and the principles of voluntary
participation, and they were informed that the data would be used solely for scientific purposes. Data
were collected via an online form. Participants were given sufficient time to complete the form
completely, and incomplete or incorrectly completed forms were excluded from the analysis.

5-Data Analysis

In the analysis of the collected data, data cleaning, missing data analysis, and descriptive statistics
were performed. Exploratory factor analysis and confirmatory factor analysis were conducted to test the
construct validity of the data obtained from the measurement tool. SPSS 26 was used to explore the
underlying factor structure of the scale through exploratory factor analysis. Items with factor loadings
below 0.40 or with high loadings on more than one factor were removed from the scale. The number of
factors was determined using the Kaiser-Meyer-Olkin (KMO) test and the Bartlett test. It was determined
based on the results of the Sphericity Test (Field, 2018). Confirmatory factor analysis The fit of the scale's
theoretical factor structure to the data was tested using the AMOS program. The internal consistency of
the scale was also tested using Cronbach's Alpha. Furthermore, structural validity was supported by
calculating the average variance explanation for each factor. During the data analysis process,
Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA) were conducted sequentially
on the dataset consisting of 300 participants to examine the construct validity of the scale. Although
splitting the dataset is recommended in the literature for large samples, the analyses were performed
on a single holistic dataset due to the sample size and data collection constraints in the current study.
The suitability of the dataset for these analyses was evidenced by a 'perfect’ level KMO coefficient (0.929)
and a significant Bartlett's test (p<0.01). Despite the use of a single dataset, the goodness-of-fit indices
obtained from the CFA (RMSEA = 0.086, CFl = 0.904) confirmed that the emerging two-factor structure
is psychometrically robust and falls within acceptable limits.

6-Limitations

A methodological limitation of this study is that the sample size (N=300) was not sufficient to split
the data into two independent subgroups (split-half method) for EFA and CFA analyses. Therefore, the
factor structure and model fit of the scale were tested on the same dataset. Although the fit indices were
at acceptable levels, it is recommended for future studies to re-test the scale through cross-validation
studies on different and independent sample groups to enhance the generalizability of the results.

FINDINGS

To determine whether the data obtained were suitable for factorization, the Kaiser-Meyer-Olkin
sampling adequacy measure and the Bartlett Test of Sphericity were used. The results of these
measurements are presented in Table 1.

Table 1. KMO and Bartlett Test Results of the Scale

KMO sampling adequacy measurement 929
Bartlett 's Sphericity Test X2 14904.950
df 2485
p .000

When Table 1 is examined, it is seen that KMO is the result of the analysis. It is seen that the value
is .929. Since this value is greater than .90, it can be said that the sampling adequacy is “perfect” (Field,
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2018; Kalayci, 2010; Karagoz, 2016). In addition, the result of the Bartlett test of sphericity is significant
(X2 (2485) = 14904.950 and p <.05). These two results show that the data obtained are suitable for factor
analysis (Kalayci, 2010).

Based on principal components analysis, followed by direct oblique rotation. This is because the
principal components method is the most frequently and easily used method in practice, while direct
oblique rotation is used when a relationship between factors is suspected (Blyukoztirk, 2024). In the
first stage, the number of factors was determined without any limitation. However, three criteria were
used to determine the final number of factors: eigenvalues, a line graph of the eigenvalues, and the
proportion of variance explained.

Graphs drawn according to the eigenvalues of the factors can be used to determine the number
of factors (Thompson, 2004). The line graph of the eigenvalues for the 71 items in the draft scale is
shown in Figure 1.

25

Eigenvalues

L

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70
Factors

Figure 1. Line graph of factor eigenvalues related to the scale

The sharp drops in the slope plot and the beginning of the horizontal line are taken into account
when determining the number of factors (Blyukoztirk, 2024). Examining Figure 1, it is seen that there is
arapid decrease after the second factor, and that the graph continues horizontally after the fourth factor.
However, the number of factors has not yet been determined. Factors with eigenvalues of one or greater
are considered stable (Koklt, 2002). The analysis identified 14 factors with eigenvalues greater than 1.
The eigenvalues of each of these factors and their unique contributions to the total explained variance
are presented in Table 2.

Table 2. Eigenvalues of the factors and the variance ratios they explain

Factors Eigenvalues Explained Total
Variance (%) Variance (%)

1 22.976 32.360 32.360
2 6.864 9.668 42.028
3 3.121 4396 46.424
4 2.303 3.243 49.667
5 1.805 2.542 52.209
6 1.493 2.102 54.311
7 1.393 1.962 56.273
8 1.363 1.920 58.193
9 1.274 1.795 59.987
10 1.194 1.681 61.668
1 1.176 1.656 63.324
12 1.112 1.566 64.890
13 1.039 1.463 66.354
14 1.000 1.409 67.762

For factors to be significant, their individual variance explained must be at least 5% (Karaman,
2023). When Table 2 is examined, it is seen that the unique contributions of the factors, excluding the
first two factors, to the explained variance ratio are less than 5%. Therefore, the possibility of a two-
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factor structure is strengthened. To clarify the number of factors, the explained variance ratio was also
considered and it was found that the total variance explained by the first two factors was 42.028%. The
explained variance ratio must be greater than 30% (Buyukoztirk, 2024). Considering the eigenvalues of
the factors, the line graph of the eigenvalues, and the total variance explained ratios, the number of
factors for the developed scale was determined to be two, and all subsequent operations were
performed on the two-factor structure.

The next stage of the scale development study involved removing items that did not measure the
same construction. As a first criterion, items with a common variance ratio of less than 0.30 were removed
from the scale. As a second criterion, it was decided to retain items with factor loadings of 0.45 and
above (Blyukozturk, 2024). As a result of the processes carried out by taking all these criteria and the
overlapping of items, 32 items were removed from the 71-item draft scale. As a result of the factor
analysis conducted for the remaining 39 items, it was determined that the first factor contributed
32.989% and the second factor 14.686%, a total of 47.675% of the common variance. This rate is sufficient
for multifactor designs (Tavsancil, 2014).

Variance ratios, factor loadings, and factor-related eigenvalues for these items are presented in
Table 3.

Table 3. Statistical information for the first factor

Item Initial Awareness Clause Factor Factor
No Item No Loadings Variance
1 29 Artificial intelligence applications increase students' motivation. 0.624 0.383
5 21 Artificial intelligence could provide new economic opportunities for this 0.625 0408
country.
3 60 Artificially intelligent systems can outperform humans. 0.610 0.364
4 80 Artificial intelligence applications increase student participation in 0.650 0412
classes.
5 82 Artificial intelligence applications make the learning process easier for 0.707 0496
students.
6 90 Artificial intelligence applications can guide teachers. 0.678 0.460
7 97 Artificial intelligence can have positive impacts on human well-being. ~ 0.725 0.526
8 98 Artificial intelligence is exciting. 0.711 0.511
9 99 Artificial intelligence could provide new economic opportunities for this 0.703 0484
country.
10 100 Al applications can outperform humans. 0.610 0.368
11 102 | like artificial intelligence. 0.730 0.563
12 114 | look forward to further developments in artificial intelligence. 0.672 0.470
13 115 Artificial intelligence offers solutions to many world problems. 0.607 0.360
14 126 Artificial intelligence is fun. 0.740 0.563
15 127 Artificial intelligence is interesting. 0.705 0.488
16 136 Artificial intelligence for education, service and research purposes. 0.703 0.497
17 137 | think more class time should be devoted to artificial intelligence in 0714 0516
schools.
18 138 Artificial intelligence should be taught in school. 0.787 0.621
19 140 Artificial intelligence in my life in the future. 0.747 0.561
20 141 Artificial intelligence is necessary for everyone. 0.655 0.431
21 142 Artificial intelligence can make everything better. 0.615 0.394
22 143 As a teacher, | can accept artificial intelligence. 0.676 0.504
23 145 | can be a good friend with artificial intelligence. 0.605 0.429
24 146 I thir'1k it would be interesting to work in the field of artificial 0.659 0451
intelligence.
25 151 Lessons about artificial intelligence should be taught in school. 0.749 0.558
26 152 Every student should learn about Al in school. 0.749 0.553

Eigenvalue 12,866
Variance explained  32.99%

An examination of Table 3 reveals that the factor loadings of the items in the first factor range
from .605 to .787. The eigenvalue of the first factor is 12.866, contributing 32.99% of the total variance
explained. It can be said that the items in the first factor are grouped under the heading "Al
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Acceptance” The second factor of the scale consists of 13 items. The common variance ratios, factor
loadings, and eigenvalues for this factor are presented in Table 4.

Table 4. Statistical information for the second factor.

Item Initial Awareness Clause Factor Factor

No Item No Loadings Variance

1 77 | think that if artificial intelligence is used increasingly, 0.667 0.440
people like me will be harmed.

2 103 Artificial intelligence poses a threat to people's job 0.645 0.407
security.

3 104 I'm worried about Al applications collecting my 0.611 0.363
personal data.

4 105 | feel uncomfortable when | think about the future uses 0.729 0.525
of artificial intelligence.

5 107 Artificial intelligence is dangerous. 0.859 0.736

6 108 Al applications make many mistakes. 0.601 0.363

7 109 Artificial intelligence scary. 0.798 0.661

8 110 Instinctively dislike Al 0.657 0.523

9 116 | prefer technologies that do not involve artificial 0.550 0.325
intelligence.

10 117 I'm afraid of artificial intelligence. 0.799 0.679

11 119 Artificial intelligence creates problems instead of 0.622 0.404
solving them.

12 123 | prefer to avoid technologies that rely on artificial 0.595 0.401
intelligence.

13 124 Al applications will increase unemployment by putting 0.636 0.396

people out of work.

Eigenvalue 5,727
Variance explained  14.69%

An examination of Table 4 reveals that the factor loadings of the items in the second factor range
from .550 to .859. The eigenvalue of the first factor is 5.727, contributing 14.69% of the total variance
explained. It can be said that the items in the second factor are grouped under the heading "Al
Avoidance".

1- Findings Regarding Reliability

Cronbach's alpha reliability test was conducted to test the reliability of the scale. The reliability
value for the entire scale was calculated as 0.892, 0.954 for Al Acceptance factor, and 0.903 for Al
Avoidance. These results, all greater than 0.70, indicate that the scale, including its two factors (Al
Acceptance and Al Avoidance), is a reliable measurement tool (BlyUkoztlrk, 2024; Dunn et al,, 2014).

The significant difference between the top 27% and bottom 27% groups, based on the total scores
obtained from the scale, was also examined. The analysis was conducted using an independent samples
t-test, and the results are shown in Table 5.

Table 5. T-test for the scale and its factors

Groups N Avg. ss t df P

First factor Upper group 81 130.47 8.56 26.216 160 .000
Subgroup 81 82.00 14.27

Second factor Upper group 81 56.77 7.31 32.774 160 .000
Subgroup 81 24.81 4.86

The entire scale Upper group 81 172.87 13.34 24.418 160 .000
Subgroup 81 121.12 13.64

Table 5 is examined, it is seen that there is a significant difference between the groups in favor of
the upper group, both in the entire scale and in two factors (p<0.05). A significant difference between
the groups indicates that the internal consistency of the scale is high (Blyukoztirk, 2024).
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2- Confirmatory Factor Analysis

To determine the fit values of the scale, which consists of a total of 39 items and two factors, a
CFA was conducted using the AMOS program after the EFA. The path diagram of the CFA is shown in
Figure 2.

185 135 120 118 52 130 52 120 147 75 188 125 147
1 1 1 1 1 1 1 1 1 1 1 1 1

o\t 7 [132ee) 35 S AL

fo
-8
72
2

Tra_ &

A ) . NPT &
2 e 113 o 5 73 o 5 as 118 55 s0 02 52 50 5T o4 a 58 o4 103 o 100 73 a0 51

Figure 2. Factor structure of the developed scale

o

An examination of Figure 2 reveals that the factor loadings and error variance values of the items
in the developed measurement tool are at acceptable levels. The fit values obtained from the CFA
analysis are also presented in Table 6.

Table 6. Fit index reference values and CFA results

162

Fit Index Estimate Good Fit Acceptable Fit Conclusion
x2/df 3,217 0< x2/df<2 2< x2/df<5 Acceptable
GFI 0.909 0.95 <GFI< 1.00 0.90 <GFI< 0.95 Acceptable
NFI 0.907 0.95<NFI<1.00 0.90 <NFI< 0.95 Acceptable
CFl 0.907 0.95 <CFl< 1.00 0.90 <CFl< 0.95 Acceptable
TLI 0.904 0.95 < CFl < 1.00 0.90 < CFl £ 0.95 Acceptable
RMSEA 0.086 0<RMSEA<0.05 0.05<RMSEA<0.10 Acceptable

An examination of Table 6 reveals that all fit values obtained for the prospective teachers' artificial
intelligence awareness scale are at acceptable levels. Thus, the two-factor structure of the measurement
tool was confirmed.

DISCUSSION, CONCLUSION AND RECOMMENDATIONS

In this study, a 39-item scale was developed to measure preservice teachers' awareness of artificial
intelligence. The scale consists of two factors representing the main dimensions of Al awareness: Al
Acceptance (26 items) and Al Avoidance (13 items). During the scale development process, a literature
review was conducted, an item pool was created, and the measurement tool was finalized in light of the
opinions of field experts. The main results obtained regarding the construct validity and reliability of the
scale can be summarized as follows.

The suitability of the data for factor analysis was confirmed by the KMO sampling adequacy
measure (.929) and the Bartlett test of sphericity (x* = 14.904,950; df = 2485; p = .000). The KMO value
was above .90, indicating that the sample was "perfectly" adequate for factor analysis (Blyukoztiirk,
2024, Field, 2018).

In the first stage, 14 factors with eigenvalues of one or greater were identified; however,
eigenvalues, scree plots and original explained variance When the criteria were evaluated together, it
was concluded that the most appropriate structure was two-factor. At the end of the elimination process
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from the first 71-item draft, 32 items were removed; in the analyses conducted on the remaining 39
items, the first factor was determined as 26 items and the second factor as 13 items. Factor loadings on
the first factor were observed to range from .605 to .787, and .550 to .859 for the second factor. These
two factors were interpreted as "Al Acceptance” and "Al Avoidance” respectively. It was calculated that
the two factors together explained 47.68% of the common variance, with 32.99% accounted for by the
Al Acceptance factor and 14.69% by the Al Avoidance factor. In addition, the eigenvalue of Al Acceptance
factor was calculated as 12.866, and the eigenvalue of Al Avoidance factor was calculated as 5.727. These
values show that the two-factor structure successfully reveals the latent structure of the scale (Tavsancil,
2014).

The findings indicate that pre-service teachers exhibit both Al Acceptance and Al Avoidance
attitudes toward artificial intelligence (Al), reflecting a complex and multidimensional awareness of Al
applications. This multidimensional structure aligns with the framework proposed by Nazaretsky et al.
(2022), who examined teachers’ confidence in and attitudes toward Al through a similarly multifaceted
lens. Al awareness is defined as an individual’s knowledge of the existence, functioning, application areas,
and effects of Al technologies, as well as the ability to interpret this information meaningfully in daily
life (Owsley & Greenwood, 2024). This awareness extends beyond technical knowledge and requires a
holistic understanding that encompasses ethical, social, and cultural implications (Owsley & Greenwood,
2024). The developed scale conceptualizes Al awareness through two core dimensions, operationalised
as two factors: Al Acceptance and Al Avoidance. Enabling pre-service teachers to evaluate both the
benefits and the potential risks or ethical concerns of Al is essential for fostering conscious and effective
technology use. Accordingly, educational programs should be designed to incorporate content
addressing both positive and negative aspects of Al (Luckin, 2018; Teo et al.,, 2015).

Scale scores show that individuals with high levels of Al Acceptance demonstrate positive attitudes
toward the usefulness of Al in education and emphasize the importance of its conscious use. In contrast,
those with high Al Avoidance scores highlight potential risks, biases, and issues related to control. The
literature further indicates that pre-service teachers’ and students’ interest in Al is directly associated
with their usage knowledge and perceived usefulness (Banaz & Demirel, 2024).

The Al Acceptance dimension begins with pre-service teachers’ cognitive recognition of Al's
educational benefits and potential. This factor captures their interest levels, perceived usefulness, usage
knowledge, and conscious attitudes toward Al. Consistent with this, studies on Al literacy and attitude
scales show that teachers perceive Al as a tool that supports learning processes, which in turn enhances
technology adoption (Gokge-Tekin, 2025; Demirdag et al., 2025). The factor also reflects the
development of positive attitudes toward Al (e.g., finding it exciting or enjoyable), which is directly linked
to emotional awareness—defined as conscious attention to one’s internal states (Chen et al., 2025;
Endsley & Jones, 2024). Positive emotional awareness facilitates acceptance and adoption. The items
additionally relate to individuals’ cognitive understanding of what Al is and how it works (Dolgikh, 2024),
as acceptance typically follows recognition of Al's benefits (e.g., economic opportunities, increased
student motivation). This supports the view that awareness fundamentally involves possessing
knowledge about an object and cognitively processing this information to derive meaning (Dolgikh,
2024).

The Al Avoidance dimension, on the other hand, represents a deeper and more critical aspect of
Al Awareness, constituting its critical component (Chen et al,, 2025). This dimension reflects pre-service
teachers’ anxieties, risk perceptions, and evaluations of the potential negative effects of Al. Avoidance is
based not only on technical knowledge but also on a holistic understanding of the ethical, social, and
cultural impacts of Al (Owsley & Greenwood, 2024). Pre-service teachers exhibit anxiety and avoidance
tendencies because they can evaluate the social consequences of Al, such as unemployment, personal
data collection, and the possibility of errors (Chen et al., 2025). These findings show that pre-service
teachers are aware of issues such as ethics, data privacy, bias, and social impacts (Bayram, 2025; Cam et
al., 2021). Moreover, warnings exist that uncontrolled use of Al may exacerbate labor-related and ethical
problems (Akkaya et al, 2021; Holmes et al., 2022). This critical evaluation triggers the conscious
attention (Situational Awareness) individuals develop toward environmental stimuli (Al risks) (Chen et
al., 2025; Endsley & Jones, 2024) and leads to negative emotional reactions such as anxiety or fear
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(Emotional Awareness), ultimately resulting in avoidance behavior. In conclusion, the Acceptance and
Avoidance dimensions successfully reflect the multidimensional structure of Al Awareness, which
encompasses not only technical knowledge (Cognitive) (Dolgikh, 2024) but also emotional/attitudinal
acceptance of the opportunities offered by Al and critical/emotional reactions (avoidance) to potential
risks (Chen et al., 2025).

Internal consistency of the scale Tested with Cronbach's Alpha, o = .892 for the entire scale; o =
.954 for Al Acceptance factor and a = .903 for Al Avoidance factor. These values indicate a high level of
internal consistency for both the overall scale and its two factors (Al Acceptance and Al Avoidance)
(BUyukoztirk, 2024; DeVellis & Thorpe, 2021). The "Artificial Intelligence Readiness Scale," developed by
Ramazanoglu and Akin (2024), also provides high reliability values and effectively measures teachers'
preparedness levels for artificial intelligence applications.

Comparisons between the "Top 27%" and "Bottom 27%" groups, which were created by taking
into account the scores from the entire scale, were conducted using independent samples t-tests;
significant differences were found in favor of the top group for both each factor and the total scale (p <
.05). This result supports the discriminatory power of the scale (Blyukoztirk, 2024). Comparisons of the
top and bottom groups demonstrate the scale's ability to distinguish differences between individuals at
different levels. This result increases the scale's usability in educational assessments. Furthermore, a
systematic review by Lintner (2024) discusses the discriminatory properties of scales measuring teachers'
knowledge and attitudes toward artificial intelligence, highlighting the importance of such tools.

The findings of the developed scale are consistent with existing research on Al awareness in the
literature. Previous studies have generally evaluated teachers' and students' attitudes toward Al at two
extremes: "positive view of technology" and "anxiety/negative perceptions” (Bayram, 2025; Gokce-Tekin,
2025). The scale developed within this framework comprehensively measures both advantages and risks
through its positive and negative view dimensions. When considered together, these results
demonstrate that the 39-item scale is an effective tool for assessing pre-service teachers' awareness of
Al. The positive view dimension measures participants' perceptions of the benefits of Al in education
and daily life, their adaptation to technological innovations, and their interest in Al applications.
Participants who scored high on this dimension indicate a positively developed awareness of Al.

Research findings indicate that prospective teachers' awareness of artificial intelligence has
developed to varying degrees across cognitive and affective dimensions. A significant correlation was
observed between positive and negative views, indicating that prospective teachers are able to evaluate
artificial intelligence with a more conscious and critical perspective. Furthermore, the scale's validity and
reliability analyses support the scientific credibility of the results.

Based on the findings of this research, the following recommendations can be offered:

e - Develop structured Al-focused courses at both undergraduate and graduate levels that
introduce preservice teachers to foundational Al concepts, practical applications, and the
broader ethical landscape surrounding emerging technologies.

e Implement school-based professional learning initiatives and psycho-educational programs
designed to cultivate responsible Al use, reduce misconceptions, and strengthen teachers’
confidence in navigating Al-supported learning environments.

e - Integrate specialized modules such as "Al Ethics, Data Protection, and Algorithmic Fairness”
into teacher education curricula and in-service training to address heightened anxiety in the
Avoidance dimension, particularly concerns related to privacy, surveillance, and job
displacement.

e - Offer practice-oriented workshops on “Al Integration in Instructional Design and Classroom
Practice” to channel the strong motivation observed in the Adoption dimension into concrete
pedagogical skills and hands-on experimentation.

e - Conduct cross-validation studies with diverse and independent samples from various regions
and subject areas to overcome the single-dataset limitation and reinforce the structural validity
and generalizability of the scale.
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e - Employ mixed-method research designs that combine quantitative results with qualitative
insights—including interviews, focus groups, or reflective narratives—to uncover the
underlying drivers of teachers’ perceptions. In-depth interviews with individuals scoring high
on the Avoidance dimension would be especially valuable for identifying sources of resistance.
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Ozet

Bu c¢alismanin amact 6gretmen adaylarinin yapay zeka (Al) farkindaligim
degerlendirmek icin gecerli ve gtivenilir bir 6lciim aract olusturmaktir. Her ne kadar
YZ teknolojileri giderek egitim baglamlarina entegre ediliyor olsa da literatiir
taramasi, olumlu ydénelimler ve kaygilar da dahil olmak lizere dgretmenlerin ¢ok
boyutlu farkindaligint ortaya koyan kapsamli araglarin hala eksik oldugunu
gostermektedir. Genel olarak mevcut 6lcekler agurlikli olarak teknik bilgi veya
tutumlara odaklandigindan, 6gretmen adaylart arasinda  biitiinsel YZ
farkindaliginin élciilmesine iliskin bir bosluk doldurulamamustir. Arastirma nicel
tarama modelinin kullanddigt bir dlcek gelistirme calismasidir. Arastirmaciar,
2024-2025 egitim-égretim yiinda génillii olarak bir devlet lniversitesine kayit
yaptiran 300 égretmen adayindan veri topladi. Kolayda érneklemeyi kullandilar.
Baslangigta, kapsamli bir literatiir taramasina ve uzman degerlendirmelerine
dayanarak 71 madde bir araya getirildi. Icerik gecerliligi uzman bir panel
araclligiyla sagland: ve yapt gecerliligi Acimlayict Faktér Analizi (EFA) ve Dogrulayuct
Faktér Analizi (CFA) aractligiyla dogrulandu. l¢ tutarlilik giivenirligi Cronbach alfa
katsaylart ile olctlmistir. EFA sonuclarina gére maddelerin c¢ikarimasinin
ardindan 39 maddelik iki faktor tespit edilmistir. Bu faktérler Yapay Zeka Kabulii
(26 madde) ve Yapay Zekddan Kacinma (13 madde) olarak yorumland. iki faktorlii
model toplam varyansin yaklastk %47,68'ini actklamaktadir. CFA sonuclart modelin
iyi uyum indekslerine sahip oldugunu dogrulamistir. Olcegin geneli ve iki alt boyutu,
giivenilirlik analizleriyle de dogrulanan, 0,89'un (izerindeki Cronbach alfa
degerlerinin gésterdigi gibi cok iyi bir i¢ tutarliiga sahipti Calisma bulgular,
gelistirilen aracin 6gretmen adaylart arasinda YZ farkindaligint degerlendirmek icin
psikometrik olarak gegerli bir arac olduguna dair kanit sunmaktadur. Olcek yalnizca
olumlu kabulii degil, aynt zamanda YZ farkindaliginin cok boyutlu dogasint
yansitan kritik kagitnma yénlerini de icermektedir. Sonraki arastirmalarin, élcegi
dogrulamak ve egitimde YZ'nin sorumlu ve etkili kullanimint tesvik etmeye yénelik
6gretmen egitimi programlarint kolaylastiracak bir ara¢ olarak uygulamak icin
cesitli 6rnekleri kullanmast 6nerilmektedir.
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Genigletilmis Ozet

Problem: Yapay zeka (YZ) hizla genisleyen bir teknoloji olarak bilgisayar sistemlerinin veri toplama ve
analiz etme, problem ¢6zme, karar verme ve 6drenme gibi insana benzer bilissel surecleri
gerceklestirebilme kapasitesi sayesinde egitim ortamlar da dahil bircok alanda etkisini artirmaktadir
(Kaplan & Haenlein, 2019; Dick, 2019). Egitim alaninda YZ uygulamalarinin 6gretim/6grenme sureglerini
bireysellestirme, akademik basariy artirma ve 6gretmenlerin is yiikiini azaltma gibi agilardan 6nemli bir
potansiyel tasidigi vurgulanmaktadir (Chiu, 2021; Darayseh, 2023; Xia et al., 2023). Bununla birlikte,
olaganiistl durumlarda (6r., pandemi ve deprem gibi) uzaktan egitimin éne ¢ikmasi, 6gretmenlerin dijital
yeterlikleri ile YZ uygulamalarina iliskin farkindalik ve kullanim kapasitelerinin &nemini daha gorinir hale
getirmistir (Ozutku & Basbogaoglu, 2022; Williamson & Eynon, 2020). Bu ¢ercevede, YZ'nin egitimde
etkili bigcimde kullanilabilmesi icin 6gretmenlerin yalnizca araclari tanimalari degil, ayni zamanda bu
araclarin pedagojik degerini anlamalari ve etik boyutlarini degerlendirebilmeleri gerekmektedir (Holmes
et al., 2022).

Calismanin problem alani, 6gretmen adaylarinin YZ farkindaliginin ¢ok boyutlu bir yapi olmasina
karsin, bu yapiy bitiincil bicimde 6lgmeye yonelik psikometrik agidan glcli 6l¢me araglarinin sinirli
olmasidir. Farkindalik; bilgi, algi ve dikkat bilesenlerini iceren bir kavram olarak ele alinmakta, egitim
baglaminda ise paydaslarin bir konuya iliskin tanisikhk diizeylerini ve pedagojik kullanim bigimlerini
kapsayan bir cerceve sunmaktadir (Cetindamar et al, 2022). Ogretmen adaylarinin YZ farkindaligy;
teknolojileri tanima, bu teknolojilerin olanaklarini ve sinirliliklarini degerlendirme ve pedagojik amacglarla
etik ilkeler dogrultusunda kullanabilme yeterliklerini kapsamaktadir (Kong et al.,, 2023). Yiksek dlizeyde
YZ farkindaligina sahip 0©gretmen adaylarinin, Ogrencilere kisisellestirilmis ©6grenme firsatlan
sunabildikleri ve 6gretim sureglerini daha etkili hale getirebildikleri bildirilmektedir (Cetindamar et al.,
2022; Wang et al, 2022). Ayrica 6gretmen adaylarinin YZ farkindahginin artmasi, égrencilerin YZ
okuryazarliginin gelistirilmesine de katki saglayabilmektedir (Lee et al., 2021).

Bununla birlikte alanyazin, 6gretmen adaylarinin YZ'nin potansiyel yararlarinin farkinda olmalarina
ragmen, uygulamaya donuk bilgi ve becerilerde yetersizlik yasayabildiklerini gostermektedir (Cam et al.,
2021; Tekin, 2023). Ogretmenlerin YZ'ya ilgi duymakla birlikte kullanim deneyimlerinin sinirl kaldigina
dair bulgular da mevcuttur (Ferikoglu & Akgin, 2022). Bu durum, egitimde YZ'nin etkili ve sorumlu
bicimde kullanilmasinin 6niinde bir engel olusturabilmekte dolayisiyla 6gretmen adaylarinin YZ
farkindalik dizeylerini guvenilir bicimde belirlemeye doénlik 6lgme araglarina olan ihtiyac
glclendirmektedir. Bu gerekgelerle calismanin amaci, 6gretmen adaylarinin YZ farkindalik diizeylerini
belirlemeye yonelik gecerli ve glivenilir bir 6lgek gelistirmektir. Arastirmada gelistirilen dlcegin, 6gretmen
adaylarinin dijital yeterliklerini destekleyerek egitimde YZ uygulamalarinin yayginlasmasina katki
saglamasi beklenmektedir.

Yontem: Arastirma, nicel arastirma yaklasimi kapsaminda yer alan tarama modeliyle yuritilmustar.
Tarama modeli, belirli bir konuya iliskin algi, tutum ve farkindaligin sistematik bicimde incelenmesini
mumkin kilmaktadir (Creswell, 2014; Buyukoztirk, 2024). Bu baglamda 6gretmen adaylarinin YZ
farkindaliklari, katiimcilarin 6z-bildirimlerine dayal olarak 6lciimustur. Arastirmanin érneklemi uygun
ornekleme ydntemiyle belirlenmis; 6lcek gelistirme calismalarinda siklikla tercih edilen bu ydntemle
erisilebilir katilimcilar Gzerinden veri toplanmistir (Patton, 2002).

Calismaya 2024-2025 akademik yilinda bir devlet Gniversitesinin egitim fakiltesinde ve pedagojik
formasyon alan diger fakiltelerde 6grenim goren toplam 300 gonilli 6gretmen adayi katilmistir,
katilimcilarin 229'u kadin (%76), 71'i erkektir (%24). Olcek gelistirme baglaminda 300 kisilik drneklemin
“iyi" dizeyde oldugu ve faktor analizi icin yeterli kabul edildigi belirtiimektedir (Field, 2018).

Olcek gelistirme siirecinde, dnce kavramsal cerceve olusturulur daha sonra alanyazin taramasi
temelinde bir madde havuzu gelistirilmistir. Bu kapsamda etik (veri gizliligi, 6nyargi), pedagojik (6gretim
streclerine entegrasyon), teknolojik yeterlik ve sosyal farkindalik gibi boyutlari dikkate alinarak 77 taslak
madde hazirlanmistir. Maddeler, katilimcilarin orta noktaya yonelimini azaltmak ve goérisleri daha net
ayrnistirmak amaciyla 6'li Likert tipi derecelendirme bigiminde diizenlenmistir (Preston & Colman, 2000).

Kapsam gecerliginin saglanmasi icin YZ ve Egitim Teknolojileri alaninda uzman 5 &gretim
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elemaninin goristne basvurulmus, uzman degerlendirmeleri Lawshe teknigiyle nicel olarak analiz
edilmistir (Lawshe, 1975). Bu slre¢ sonucunda taslak 6lcek 71 madde lizerinden analize alinmis, madde
eleme siireci sonunda nihai 6lcek 39 maddeye indirgenmistir.

Veri analizinde dncelikle veri temizleme ve betimsel istatistikler yapilmis, ardindan yapi gecerligini
test etmek amaciyla A¢imlayici Faktor Analizi (AFA) ve Dogrulayict Faktor Analizi (DFA) uygulanmistir.
AFA, 6lcegin temel faktor yapisini ortaya koymak icin SPSS ile yiratilmus, faktor yika distk (6rn. < .40)
ya da birden cok faktore yiksek yiiklenen maddeler dlcekten cikariimistir. DFA ise AFA ile ortaya ¢ikan
yapinin dogrulanmasi amaciyla AMOS programi kullanilarak gergeklestirilmistir.

ic tutarliik givenirligi Cronbach alfa katsayisi ile incelenmistir. Ayrica calismada EFA ve CFA
analizlerinin ayni veri setinde yapilmasi, 6rneklem bulyuUkligu ve veri toplama kisitlari baglaminda
yontemsel bir sinirlilik olarak belirtilmistir.

Bulgular: Olcek verilerinin faktér analizine uygunlugunu degerlendirmek amaciyla Kaiser-Meyer-Olkin
(KMO) orneklem yeterligi ve Bartlett Kiresellik Testi kullanilmistir. Bulgular, KMO degerinin .929
oldugunu ve &rneklem yeterliginin “mikemmel” dizeyde degerlendirilebilecegini gdstermistir (Field,
2018; Kalayci, 2010; Karagdz, 2016). Bartlett testi sonucunun da anlamli oldugu (x*(2485)=14904.950,
p<.05) belirlenmistir. Bu iki gdsterge, veri setinin faktor analizi icin uygun oldugunu ortaya koymaktadir.

AFA sirecinde, faktor sayisinin belirlenmesinde 6zdegerler, yamag-birikinti grafigi ve aciklanan
varyans oranlari birlikte degerlendirilmistir. ilk asamada ¢zdegeri 1'in lizerinde olan cok sayida faktor
gorilmekle birlikte, faktorlerin agiklanan varyans katkilari ve grafik egilimleri dikkate alindiginda iki
faktorli yapinin daha uygun oldugu sonucuna ulasilmistir. Bu siire¢ sonunda Olcedin “Yapay Zeka
Kabull” ve "Yapay Zekadan Kaginma” isimli iki faktdrli bir yapi sergiledigi belirlenmistir.

“Yapay Zeka Kabuli” boyutu 26 maddeden olusmakta ve aciklanan varyansin %32.99'unu temsil
etmektedir, bu boyuttaki maddelerin faktor yikleri .605 ile .787 arasinda degismektedir. Kabul boyutu,
YZ'nin egitimsel islevlerine (6r. motivasyonu artirma, katilimi destekleme, 6grenmeyi kolaylastirma) iliskin
olumlu algilar ve YZ'a yénelik ilgi/benimseme egilimleriyle iliskilidir.

“Yapay Zekadan Kaginma” boyutu ise 13 maddeden olusmakta, aciklanan varyansin %14.69'unu
karsilamakta ve faktor yikleri .550 ile .859 araliginda yer almaktadir. Kaginma boyutu, kisisel verilerin
toplanmasi endiseleri, gelecege yonelik rahatsizlik, is glivencesi tehdidi algisi ve YZ'yi tehlikeli bulma gibi
risk algilarina dayal tepkileri icermektedir.

Guvenilirlik analizi sonuglari, dlgegin ig tutarliiginin yiksek oldugunu ortaya koymustur. Olgegin
tamami icin Cronbach alfa .892; "Yapay Zeka KabulG” icin .954 ve “Yapay Zekadan Kaginma” icin .903
olarak hesaplanmistir.

Olcegin dogrulayici faktér analizi sonuclar, iki faktérli modelin kabul edilebilir uyum indekslerine
sahip oldugunu gdstermistir (Xz/df=3.217; GF1=.909; NFI=.907; CFI=.907; TLI=.904; RMSEA=.086). Bu
bulgu, AFA ile elde edilen yapinin dogrulandigini ve 6&lcegin yapisal gegerliliginin desteklendigini
goOstermektedir.

Ayrica dlcegin ayirt ediciligini degerlendirmek amaciyla Gst %27 ve alt %27 gruplar arasindaki fark
incelenmis, hem olcek toplam puaninda hem de alt boyutlarda Ust grup lehine anlamh farkhhklar
bulunmustur (p<.05). Bu sonuclar, 6lcegin farkh farkindalik dizeylerindeki bireyleri ayirt edebilme
glclni ve ig tutarhhgini desteklemektedir.

Genel olarak bulgular, 6gretmen adaylarinin YZ farkindahginin tek boyutlu bir yapi olmadigini,
hem firsatlara yonelik kabul edici egilimleri hem de risk ve etik kaygilarla iliskili kaginmaci egilimleri
birlikte iceren iki boyutlu bir 6zellik sergiledigini gostermektedir. Bu iki boyutun birlikte Slgllmesi,
ogretmen adaylarinin  YZ'yi  pedagojik ve toplumsal sonuclariyla birlikte degerlendirebilme
kapasitelerinin anlasilmasi acisindan 6nem tasimaktadir.

Oneriler: Bu arastirmada gelistirilen Yapay Zeka Farkindalik Olcegi, 6gretmen adaylarinin YZ'ya iligkin
kabul ve kaginma boyutlarini butlnclil bicimde 6lcebilen, gecerli ve guvenilir bir arag¢ olarak
degerlendirilebilir. Bu bulgu dogrultusunda, 6gretmen yetistirme programlarinda YZ'ya yonelik
iceriklerin planlanmasi ve izlenmesi icin 6lcekten yararlanilmasi énerilmektedir. Ozellikle “kabul”
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boyutundaki yliksek motivasyonun pedagojik uygulamaya donustirilebilmesi igin, 6gretmen adaylarina
YZ'nin 6gretim tasariminda ve sinif ici uygulamalarda nasil kullanilabilecegdini hedefleyen uygulamali
etkinlikler ve ders icerikleri sunulabilir.

Ote yandan “kacinma” boyutunda belirlenen kaygilar (6r. veri gizliligi, is glivencesi, YZ'nin tehlikeli
algilanmasi) dikkate alinarak 6gretmen egitimi programlarinda etik, veri koruma ve sorumlu kullanim
temali modillerin gii¢lendirilmesi dnerilmektedir. Boylelikle kaginma egiliminin yalnizca belirsizlik ve
endiseye dayali degil, bilgiye ve elestirel degerlendirmeye dayali bilingli bir farkindaliga evrilmesi
desteklenebilir.

Arastirmanin yontemsel sinirliigi olarak EFA ve CFA'nin ayni drneklem Uzerinde yurutilmesi
vurgulanmistir, bu nedenle gelecekte yapilacak calismalarda olcegin farkh Gniversitelerde, farkli
branslarda ve bagimsiz érneklemlerde yeniden test edilmesi, 6lcegin genellenebilirligini artiracaktir.
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