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ABSTRACT KEYWORDS
University students constitute a key population for assessing competence and confidence Artificial intelligence;

in the use of artificial intelligence (Al); however, culturally adapted and psychometrically self-efficacy; validity;
sound instruments to measure Al self-efficacy in Turkiye are limited. This methodological reliability; scale adaptation
study aimed to translate, culturally adapt, and evaluate the psychometric properties of

the Artificial Intelligence Self-Efficacy Scale (AISES) for Turkish university students. Data

were collected between May and November 2025 via an online survey administered to

284 students from multiple universities using convenience sampling. Content validity was

assessed through expert evaluation. Construct validity was examined using Exploratory

and Confirmatory Factor Analyses conducted on randomly split subsamples. The analyses

supported a four-factor structure explaining 73.69% of the variance, with acceptable

model fit indices and excellent internal consistency (Cronbach’s oo = 0.937). The Turkish

AISES demonstrated strong validity and reliability, supporting its use in assessing Al self-

efficacy and informing Al-related educational initiatives among university students in

Turkiye.

1. Introduction

Artificial intelligence (AI) has rapidly become an integral part of education, healthcare, and professional
practice, requiring individuals to develop not only technical skills but also confidence in using Al
effectively. As Al technologies increasingly influence decision-making, learning environments, and ser-
vice delivery, understanding and measuring individuals’ perceived capability has become a crucial area
of inquiry (Falebita & Kok, 2025; Luo & Hsiao-Chin, 2023). AI has become a defining force in higher
education, transforming the way students learn, communicate, and solve problems (Chu et al., 2022;
Stracke et al., 2025). AI technologies, such as adaptive learning platforms, intelligent tutoring systems,
and automated feedback tools, are increasingly being incorporated into university curricula (Owan
et al., 2023). As these technologies evolve, students are expected to not only use Al tools but also to
understand, evaluate, and confidently interact with them (Becirovi¢ et al., 2025). This growing demand
underscores the importance of Al self-efficacy, which refers to students’ confidence in their ability to
effectively use and adapt to Al technologies (Falebita & Kok, 2025).

Self-efficacy refers to one’s confidence in their capacity to perform specific tasks (Chen et al., 2001).
Recent research highlights that learners’ self-efficacy is closely interacted to emotional, motivational,
and engagement-related processes in technology-enhanced learning environments. Wang et al. (2024)
demonstrated that achievement emotions significantly shape learners’ engagement and willingness to
communicate, indicating that confidence in learning is embedded within affective experiences.
Similarly, Yang et al. (2025) reported strong reciprocal relationships among motivation, engagement,
and higher-order cognitive outcomes, emphasizing the central role of motivational beliefs in sustaining
learning behaviors. These findings suggest that self-efficacy in Al-enhanced education should be con-
ceptualized as a multidimensional construct influenced by emotional, motivational, and behavioral fac-
tors. Within educational contexts, Al self-efficacy has been identified as an important determinant of
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technology acceptance, engagement, and readiness for innovation (Wang & Chuang, 2024). To assess
this emerging construction, several instruments have been developed and validated across disciplines.
The Artificial Intelligence Self-Efficacy Scale (AISES), originally developed by Wang and Chuang
(2024), provided a psychometrically robust tool with four subscales. Besides this measure, there have
also been other tools developed to measure the relationship between humans and AI, including the
General Self-Efficacy Scale for Artificial Intelligence (GSE-6AI) (Morales-Garcia et al., 2024), the
Teacher AI Competence Self-Efficacy (TAICS) Scale (Chiu et al.,, 2025), and attitude-based tools such
as the AI Attitude Scale (AIAS-4) (Grassini, 2023). These studies collectively emphasize the centrality
of self-efficacy in shaping perceptions and readiness for Al-enhanced education.

In Tirkiye, parallel research efforts have expanded rapidly. Several instruments have been trans-
lated and validated to assess Al-related perceptions, including the Artificial Intelligence Literacy Scale
(Ulug et al., 2025), the Generative AI Acceptance Scale (Yilmaz et al., 2023), the Al Anxiety Scale
(Terzi, 2020), and most recently, the Turkish Adaptation of the AI Self-Efficacy Scale (Aca et al,
2025; Uyan & Giiltekin, 2024). These studies have substantially advanced the measurement of Al-
related constructs in Turkish contexts, confirming that the original scales generally retain valid and
reliable structures. However, existing Turkish adaptations of Al self-efficacy measures have generally
been conducted in limited or specialized populations, such as employees or mixed adult samples, and
often lack strong educational context specificity. Given that psychometric properties are inherently
context-dependent, validation within higher education populations, particularly among university stu-
dents who are both active learners and future professionals expected to integrate Al into their profes-
sional practice, is essential to ensure construct stability and cross-context robustness. Studies have
demonstrated that Al self-efficacy is closely associated with emotional, cognitive, and behavioral vari-
ables in educational settings, including Al anxiety, Al self-competence, student attitudes, and Al liter-
acy. For instance, Asio and Sardina (2025) showed that AI self-efficacy indirectly influences Al
anxiety through AI self-competency, highlighting the role of self-beliefs in shaping emotional
responses to Al Similarly, Albino et al. (2025) reported that Al anxiety and learning-related configu-
rations significantly predict students’ AT self-efficacy, emphasizing the importance of contextual learn-
ing experiences. In addition, Asio (2025) demonstrated that Al self-efficacy mediates the relationship
between students’ attitudes toward AI and AI literacy, underscoring its central role in Al-related
learning processes. In Tiirkiye, previous studies have also emphasized the dynamic relationships
between AI self-efficacy, digital literacy, and academic readiness (Atik & Erdemir, 2025; Eminoglu &
Gelikkanat, 2024); however, evidence remains limited regarding the psychometric performance of Al
self-efficacy instruments specifically within university student populations and formal educational
contexts. Therefore, the present study addresses this gap by providing a rigorous psychometric evalu-
ation of the Turkish version of the Artificial Intelligence Self-Efficacy Scale among university stu-
dents. This contribution to the literature offers a context-sensitive, methodologically robust
measurement tool for future educational research and intervention studies aimed at strengthening
Al-related competencies in higher education.

Therefore, the present study aims to assess the validity and reliability of the Turkish version of the
Artificial Intelligence Self-Efficacy Scale among university students. By focusing on this population, the
study aims to verify the factor structure, internal consistency, and construct validity of the instrument
within the context of higher education. Establishing a robust, education-specific Turkish measure of Al
self-efficacy will support future research, curriculum development, and policy initiatives aimed at foster-
ing Al literacy and competence in universities.

2. Methods
2.1. Study design

This research employed a descriptive methodological design aimed at adapting and validating the
Artificial Intelligence Self-Efficacy Scale for use among Turkish university students. The study followed
a systematic, multistage process encompassing translation, cultural adaptation, and psychometric evalu-
ation, consistent with the STROBE (Strengthening the Reporting of Observational Studies in



INTERNATIONAL JOURNAL OF HUMAN-COMPUTER INTERACTION 3

Epidemiology) guidelines to ensure methodological transparency, completeness, and replicability in
reporting (Von Elm et al., 2007).

2.2, Study setting

This study was conducted among university students in Tirkiye between May and November 2025.
Participants were recruited from multiple universities, including both public and private institutions,
across different geographical regions of the country. Data were collected using an online, structured
questionnaire distributed via social media platforms, including Instagram, X, and WhatsApp, as well as
academic groups. This approach facilitated access to students from diverse academic programs and
institutional contexts, thereby increasing heterogeneity within the study population and supporting
broader representation of university students in Ttrkiye.

2.3. Study sample

The sample size for this methodological study was determined in accordance with established recom-
mendations for scale adaptation and psychometric validation research. As emphasized by Gunawan
et al. (2021), there is no single, universally accepted rule for determining sample size in factor analytic
studies. However, larger samples generally enhance factor stability, reduce measurement error, and
improve the generalizability of findings. The authors summarized methodological conventions in the
literature, suggesting that item-to-participant ratios typically range from 1:5 to 1:10 for Exploratory
Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA). This guidance is consistent with the
recommendations of Hair et al. (2010), who argue that a minimum of five to ten participants per item
is appropriate for psychometric analyses. Based on these established standards, the current study
adopted the upper boundary of this recommendation, applying a 1:10 ratio to the 22-item Artificial
Intelligence Self-Efficacy Scale (AISES). Consequently, a minimum of 220 participants was considered
methodologically adequate to ensure reliable factor extraction and stable parameter estimation.
Ultimately, the study was completed with 284 university students, exceeding the recommended min-
imum sample size and thereby strengthening the statistical power and robustness of the validity and
reliability analyses conducted on the Turkish version of the scale (Gunawan et al.,, 2021).

The inclusion criteria for this study were being enrolled as a student at a university, having proficiency
in Turkish, and voluntarily agreeing to participate in the research. Students who met these criteria were
invited to complete the online survey. The exclusion criteria included submitting incomplete data collection
forms or withdrawing from the study at any stage. Participants who failed to complete the questionnaire in
its entirety were excluded from the final analysis to ensure data quality and consistency.

2.4. Instruments

2.4.1. Sociodemographic Information Form

The Form was developed by researchers to collect data on participants’ personal and educational char-
acteristics. The form included questions regarding age, gender, field of study, year of study, previous
experience with artificial intelligence technologies, and frequency of technology use.

2.4.2. Artificial Intelligence Self-Efficacy Scale (AISES)

The AISES was developed to evaluate individuals’ self-efficacy perceptions regarding the use of artificial
intelligence technologies (Wang & Chuang, 2024). The scale consists of a total of 22 items and includes
four subdimensions: Assistance, Anthropomorphic Interaction, Comfort with AI, and Technological
Skills. Items are rated on a 7-point Likert scale, with response options ranging from “strongly disagree”
to “strongly agree.” Exploratory and confirmatory factor analyses conducted as part of the validity and
reliability assessment demonstrated that the four-factor structure exhibited a good model fit (CFI =
0.941, RMSEA = 0.079). The overall internal consistency of the scale was high, with a Cronbach’s alpha
coefficient of 0.958. The alpha coefficients for the subdimensions ranged between 0.869 and 0.970.
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2.5. Data collection process

Data collection was carried out between May 2025 and November 2025 using a structured online question-
naire developed in Google Forms. The research team disseminated the survey link through widely used
social media platforms, including Instagram, WhatsApp, and X (Twitter), to reach university students from
various regions of Tiirkiye. This digital approach enabled efficient and geographically diverse recruitment of
participants enrolled in different universities. The first page of the survey presented an information and
informed consent form, which detailed the study’s objectives, principles of voluntary participation, and
assurances of data confidentiality. Participants who provided consent by selecting the agreement checkbox
were granted access to the main sections of the questionnaire. The instrument consisted of two compo-
nents: the Sociodemographic Information Form, designed to capture demographic and educational
characteristics relevant to the research objectives, and the AISES, which assessed participants who perceived
self-efficacy in using artificial intelligence technologies. Participants were informed that they could discon-
tinue participation at any point without any justification or consequence. Data was collected anonymously,
and all responses were securely stored in encrypted digital files with restricted access limited to the research
team. The average time required to complete the survey was approximately 10 min.

2.6. Data Analysis process

All statistical analyses were carried out using IBM SPSS Statistics version 28.0 and AMOS version 24.0
software. Descriptive statistics, including means, standard deviations, frequencies, and percentages, were
computed to summarize participants’ sociodemographic characteristics and responses to Al-related vari-
ables. Content validity was examined through expert evaluation, and the Item-Level Content Validity
Index (I-CVI) and Scale-Level Content Validity Index (S-CVI) were calculated. Construct validity was
assessed using a two-step approach that combined Exploratory Factor Analysis (EFA) and
Confirmatory Factor Analysis (CFA). The dataset was randomly divided into two subsamples: one for
EFA and the other for CFA. EFA was conducted using principal component analysis with varimax rota-
tion to identify the underlying factor structure of the Turkish version of the Artificial Intelligence Self-
Efficacy Scale (AISES). The suitability of the data for factor analysis was confirmed through the Kaiser
Meyer Olkin (KMO) measure and Bartlett’s Test of Sphericity, which indicated excellent sampling
adequacy and factorability. Subsequently, CFA was performed to validate the four-factor structure iden-
tified by the EFA. Model fit was evaluated using multiple indices, including chi-square (7*), degrees of
freedom (df), */df ratio, Root Mean Square Error of Approximation (RMSEA), Goodness of Fit Index
(GFI), Comparative Fit Index (CFI), Relative Fit Index (RFI), Incremental Fit Index (IFI), Normed Fit
Index (NFI), and Tucker-Lewis Index (TLI). The internal consistency reliability of the scale and its
subdimensions was assessed using Cronbach’s alpha coefficients and item-total correlations. In add-
ition, split-half reliability was calculated using the Spearman-Brown and Guttman split-half coefficients
to evaluate the scale’s stability over item halves. Finally, Hotelling’s T> test was applied to detect poten-
tial response bias and to examine whether participants provided consistent responses across items. The
test yielded statistically significant results, confirming the absence of uniform response patterns and
supporting the scale’s discriminative capacity. All analyses were conducted at a 95% confidence interval,
with the significance level set at p < 0.05.

2.6.1. Language validity

The linguistic equivalence of the scale was ensured through a rigorous translation and back-translation
procedure. Initially, three independent bilingual experts whose native language was Turkish translated
the original English version into Turkish (Gapik et al.,, 2018). The research team then reviewed all ver-
sions, comparing semantic and conceptual consistency, and produced a unified draft by consensus.
Subsequently, two bilingual linguists, fluent in both Turkish and English, back-translated this version
into English. The back-translated form was carefully compared with the original instrument to identify
any conceptual discrepancies or loss of meaning (Yasir, 2016). Necessary adjustments were made until
full linguistic equivalence was achieved. This translation process followed the World Health
Organization (2017) guidelines for the cross-cultural adaptation of research instruments.
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2.6.2. Content validity

The Turkish version of the AISES underwent a comprehensive expert assessment to evaluate its content
validity following the completion of linguistic adaptation. Eight domain experts with advanced qualifi-
cations in nursing, artificial intelligence, and educational technologies independently reviewed each
item, focusing on its clarity, conceptual relevance, and representational adequacy within the cultural
context. Experts rated each statement on a four-point scale (1 =not relevant, 4 =highly relevant) as
recommended by Polit et al. (2007). Based on these ratings, both the Item-Level Content Validity Index
(I-CVI) and the Scale-Level Content Validity Index (S-CVI) were calculated. Items with I-CVI values
below 0.80 were revised for clarity or conceptual appropriateness.

2.6.3. Preliminary study

A preliminary evaluation was conducted to ensure the linguistic clarity, conceptual relevance, and cul-
tural appropriateness of the Turkish version of the scale. This phase followed the pilot application stage
recommended in intercultural adaptation frameworks, emphasizing the assessment of comprehensibility
and cultural equivalence among the target population. Preliminary testing was conducted with 30 uni-
versity students who met the inclusion criteria but were not part of the main sample. Participants were
asked to complete the scale and provide feedback regarding the clarity, comprehensibility, and cultural
suitability of each item. In line with the recommendations of the World Health Organization (2017)
and Capik et al. (2018), participants were also encouraged to comment on potentially ambiguous, cul-
turally inappropriate, or difficult-to-understand terms. Feedback from this stage informed minor lin-
guistic and contextual revisions, which aimed to enhance semantic and conceptual equivalence between
the original and Turkish versions. Data obtained from this stage were excluded from the main statistical
analyses, as the purpose was to confirm the comprehensibility and cultural relevance of the adapted
instrument before conducting its psychometric evaluation.

2.6.4. Construct validity

Construct validity was examined through a combination of Exploratory Factor Analysis (EFA) and
Confirmatory Factor Analysis (CFA) using two independent subsamples. Sampling adequacy was veri-
fied through the Kaiser-Meyer-Olkin (KMO) measure and Bartlett’s Test of Sphericity, which con-
firmed the suitability of the data for factor analysis (KMO > 0.80; p <0.001). EFA was conducted
using Principal Axis Factoring (PAF) with varimax rotation, following the recommendations of Howard
(2016) and Costello and Osborne (2005), who emphasized the advantages of PAF over principal com-
ponent analysis for identifying latent constructs. Factor retention was guided by eigenvalues greater
than 1, the scree plot, and parallel analysis, in accordance with contemporary best practices. Factor
loadings were interpreted using the 0.40-0.30-0.20 rule suggested by Howard (2016), where primary
loadings > 0.40, cross-loadings < 0.30, and loading differences > 0.20 were considered satisfactory
indicators of construct distinctiveness. The factor structure derived from EFA accounted for an accept-
able proportion of the total variance (>60%), supporting the theoretical dimensionality of the
scale.CFA was subsequently performed on the second subsample using AMOS version 24.0 to verify
the factor structure identified in the exploration phase. Model adequacy was assessed using multiple
goodness-of-fit indices, including z*/df, RMSEA, GFI, CFI, TLI, and IFI. Model fit thresholds were
interpreted according to Hair et al. (2020), where y*/df < 5, RMSEA < 0.08, and CFI, TLI, and IFI >
0.90, along with GFI > 0.90, indicated an acceptable model fit. The confirmatory results demonstrated
that the proposed factor structure achieved satisfactory fit indices, confirming the construct validity and
structural coherence of the Turkish version of the scale.

2.6.5. Reliability analysis

The internal consistency of the scale was assessed through Cronbach’s alpha coefficients for the total
scale and its subdimensions. Additionally, item-total correlation coefficients, split-half reliability
(Spearman-Brown and Guttman coefficients) (Eisinga et al., 2013), and Hotelling’s T? tests were calcu-
lated to confirm the reliability and internal consistency of the instrument (Sencan, 2005). Cronbach’s
alpha values exceeding 0.70 indicated satisfactory internal consistency across all subscales (Hajjar,
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2018). The results collectively supported the psychometric robustness and measurement stability of the
Turkish version of the AISES.

2.7. Ethical considerations

This study was conducted in accordance with the ethical principles outlined in the Declaration of
Helsinki and relevant national research ethics guidelines. Ethical approval was obtained from the Kog
University Ethics Committee (Approval No: 2025.224.IRB3.085) prior to data collection. Institutional
permission was also secured from the university administration. Participation in the study was volun-
tary, and no incentives were provided. Before data collection, all participants received detailed informa-
tion regarding the purpose, procedures, potential benefits, and confidentiality of the study. Informed
consent was obtained electronically from each participant, who was also reminded of their right to
withdraw from the study at any time without penalty. All data was collected anonymously through an
online survey platform, and no personally identifiable information was stored.

3. Results
3.1. Sample characteristics

Most participants were women (76.1%) and were enrolled in the nursing department (92.6%). The
mean age of the students was 21.15+2.20 years. Half of the students (50.0%) reported a moderate level
of knowledge about artificial intelligence. A very high proportion of students perceived artificial intelli-
gence as useful in daily life, with 53.5% agreeing and 39.1% strongly agreeing. The majority of partici-
pants (92.3%) had previously used artificial intelligence technologies. Although only a small proportion
(14.1%) had received formal or online training in Al-related topics, most students (63.0%) expressed
interest in receiving Al-related education (Table 1).

Table 1. Sociodemographic and descriptive characteristics of participants.

Variables Number %
Gender
Women 216 76.1
Men 66 23.2
Not Declared 2 0.7
Age
18-38 years (Mean: 21.15+2.2) 284 100
Department of students
Medicine 6 2.1
Nursing 263 92.6
Engineering 4 1.4
Economics and Administrative Sciences 4 14
Humanities and Literature 4 1.4
Law 3 1.1
Self-Rated Knowledge Level About Al
No Knowledge 7 24
Low 58 204
Moderate 142 50.0
Good 64 22.5
Very Good 13 4.6
Perception of the Usefulness of Artificial Intelligence in Daily Life
Strongly disagree 4 14
Disagree 2 0.7
Neutral 15 53
Agree 152 535
Strongly agree m 39.1
Previous Use of Artificial Intelligence Technologies
Yes 262 923
No 22 7.7
Al-Related Training Experience
Yes, in formal education 23 8.1
Yes, on online platforms 17 6.0
No, but | am interested 179 63.0

No, | am not interested 65 229
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3.2. Results of validity analysis

3.2.1. Content validity

Prior to the pilot testing of the scale, a comprehensive content validity assessment was undertaken fol-
lowing the procedures recommended by Polit et al. (2007). Eight experts in the fields of nursing, educa-
tional sciences, and health informatics independently evaluated each item for relevance, clarity, and
representativeness. The Item-Level Content Validity Index (I-CVI) values ranged from 0.98 to 1.00,
demonstrating an excellent level of agreement among the experts. The Scale-Level Content Validity
Index (S-CVI/) was computed as 0.99, indicating a high degree of overall content validity and consen-
sus regarding the appropriateness of the scale items.

3.2.2. Construct validity

The construct validity of the Turkish version of the Artificial Intelligence Self-Efficacy Scale (AISES)
was examined using Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA). Prior
to factor analysis, data suitability was assessed using the Kaiser-Meyer-Olkin (KMO) Measure of
Sampling Adequacy and Bartlett’s Test of Sphericity. The KMO value was 0.919, indicating excellent
sampling adequacy, while Bartlett’s Test of Sphericity was statistically significant (* = 5161.222, df = 231,
p <0.001), confirming that the correlation matrix was factorable. The EFA identified a four-factor structure:
Assistance, Anthropomorphic Interaction, Comfort with AI, and Technological Skills, which together
accounted for 73.69% of the total variance. The eigenvalues for these four factors were 9.773, 3.400, 1.813,
and 1.224, explaining 44.424%, 15.452%, 8.239%, and 5.570% of the variance, respectively. Factor loadings
ranged from 0.640 to 0.936, demonstrating strong associations between items and their respective factors.
The first factor, Assistance, consisted of six items that reflected the perceived support of Al technologies in
learning and task facilitation. The second factor, Anthropomorphic Interaction, consisted of five items rep-
resenting the human-like qualities of Al interactions. The third factor, Comfort with AlI, consisted of six
items that emphasized emotional ease and positive feelings during interactions with AI systems. The fourth
factor, Technological Skills, comprises four items assessing confidence in handling Al technologies and min-
imizing operational concerns (see Table 2).

3.3. Reliability analysis

The internal consistency reliability of the Turkish version of the Artificial Intelligence Self-Efficacy
Scale (AISES) was evaluated using Cronbach’s alpha coefficients and item-total score correlation analy-
ses. The overall Cronbach’s alpha coefficient for the entire scale was 0.937, indicating excellent internal
consistency reliability. The subscale reliability coefficients were also high, with values of 0.942 for
Assistance, 0.909 for Anthropomorphic Interaction, 0.925 for Comfort with AI, and 0.831 for
Technological Skills. Item-total score correlation coefficients ranged from 0.567 to 0.785, demonstrating
moderate to strong positive relationships between each item and the total scale score. All items-total
correlation values exceeded the recommended threshold of 0.30, suggesting that each item contributes
meaningfully to the internal consistency of its respective subscale. These findings confirm that the scale
demonstrates robust internal reliability and stable item performance across all dimensions (see
Table 3).

3.3.1. Confirmatory factor analysis

Confirmatory Factor Analysis (CFA) was performed to evaluate the construct validity and verify the
four-factor structure of the Turkish version of the AISES, which was identified through Exploratory
Factor Analysis (EFA). The analysis indicated that the four-factor model demonstrated an acceptable to
good fit with the observed data (Figure 1). The chi-square value (%) was 580.876 with 200 degrees of
freedom (df), resulting in a y*/df ratio of 2.904, which falls within the acceptable range (< 3) for model
fit. The Root Mean Square Error of Approximation (RMSEA) was 0.082, suggesting a reasonable level
of model fit. Additional fit indices further supported the adequacy of the four-factor model: Goodness
of Fit Index (GFI) = 0.846, Relative Fit Index (RFI) = 0.870, Incremental Fit Index (IFI) = 0.926,
Comparative Fit Index (CFI) = 0.925, Normed Fit Index (NFI) = 0.891, and Tucker-Lewis Index (TLI)
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Table 2. Results of the exploratory factor analysis (n = 142).

Items

Assistance

Anthropomorphic
interaction

Comfort
with Al

Technological
skills

AS 2

AS 3

AS 4

AS 5

AS 6

Al1

Al 2

Al 3

Al 4

Al 5

CF1

CF2

CF3

CF 4

Some Al technologies/products make learning easier.

Bazi yapay zeka teknolojileri/araglari 6grenmeyi
kolaylastirir.

| find that Al technologies/products are helpful for
learning.

Yapay zeka teknolojilerinin/araglarini 6grenme agisindan
faydali buluyorum.

Al technologies/products are good aids to learning.

Yapay zeka teknolojileri/araglari, 6grenme siirecinde etkili
bir yardimaidir.

Using Al technologies/products makes learning more
interesting.

Yapay zeka teknolojilerini/araglarini kullanmak 6grenmeyi
daha ilgi cekici hale getirir.

I'm confident in my ability to learn simple programming
of Al technologies/products if | were provided the
necessary training.

Gerekli egitim verildigi takdirde, yapay zeka
teknolojilerinin/araclarinin basit programlamasini
ogrenebilecegime inaniyorum.

Al technologies/products help me to save a lot of time.

Yapay zeka teknolojileri/araglari, benim ok fazla zaman
kazanmama yardima olur.

| find it easy to get Al technologies/products to do what |
want it to do.

Yapay zeka teknolojilerinin/araglarinin istedigim seyi
yapmasini saglamanin kolay oldugunu dustinliyorum.

| think the interactive process of Al technologies/products
is very vivid, just like chatting with a real person.

Yapay zeka teknolojilerinin/araglarinin etkilesim sirecinin,
gergek bir kisiyle sohbet etmek gibi gercekgi oldugunu
diistiniiyorum.

| think the way that Al technologies/products express
content when interacting is unique, just like a real
person.

Yapay zeka teknolojilerinin/araglarinin icerik ifade etme
seklinin, gercek bir kiside oldugu gibi benzersiz
oldugunu diistinliyorum.

| think there is no difference between the dialogue
method of Al technologies/products compared with the
dialogue with real people.

Yapay zeka teknolojileriyle kurulan diyaloglarin, gercek
kisilerle yapilan sohbetlerden farkli olmadigini
diistiniiyorum.

| think the tone of Al technologies/products when
interacting is the same as that of real people.

Yapay zeka teknolojilerinin etkilesim sirasinda kullandig
Uslubun, gercek insanlarin iletisim tarzina oldukca
benzedigini dlgliniiyorum

| feel that the way of expression of Al technologies/
products in the interactive text is the same as that of
real people.

Yapay zeka teknolojilerinin etkilesimli metinlerde kullandigi
ifade tarzinin, gercek insanlarinkiyle ortiistigiini
distintiyorum.

When interacting with Al technologies/products, | feel very
calm.

Yapay zeka teknolojileri/araglari ile etkilesimde
bulundugumda kendimi ¢ok sakin hissederim.

When interacting with Al technologies/products, | find it
easy.

Yapay zeka teknolojileri/araglari ile etkilesim kurmayi kolay
buluyorum.

When interacting with Al technologies/products, | feel
comfortable in my heart.

Yapay zeka teknolojileri/araglari ile etkilesim kurarken icten
bir rahatlik hissederim.

When interacting with Al technologies/products, | feel very
peaceful.

Yapay zeka teknolojileri/araglari ile etkilesim kurarken
kendimi huzurlu hissederim.

0.936

0.911

0.900

0.844

0.804

0.759

0.752

0.932

0.813

0.807

0.784

0.736

0.912

0.892

0.882

0.694

(continued)
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Table 2. Continued.

Anthropomorphic Comfort Technological
Items Assistance interaction with Al skills
CF5 When interacting with Al technologies/products, | feel very 0.645
relaxed.
Yapay zeka teknolojileri/araglari etkilesim kurarken kendimi
rahatlamis hissederim.
CF6 | can happily interact with Al technologies/products 0.640

smoothly.
Yapay zeka teknolojileri/araglari ile sorunsuz ve mutlu bir
sekilde etkilesim kurabilirim.
TS1 When using Al technologies/products, | am not worried 0.851
that | might press the wrong button and cause risks.
Yapay zeka teknolojilerini/araglarini kullanirken yanlis bir
tusa basip risk olusturacagimdan endise duymam.
152 When using Al technologies/products, | am not worried 0.840
that | might press the wrong button and damage it.
Yapay zeka teknolojilerini/araglarini kullanirken yanlis bir
tusa basip onu bozacagimdan endise duymam.
1S3 When using an Al technology/product, there is nothing 0.688
that | do not know why.
Bir yapay zeka teknolojisi/araclarini kullanirken nedenini
bilmedigim hicbir sey olmaz.

T54 Al technologies/products jargon does not baffle me. 0.688
Yapay zeka teknolojilerine/araglarina o6zgii terimler beni
sagirtmaz.
Eigenvalues 9.773 3.400 1.813 1.224
Explained variance (%) 44.424% 15.452% 8.239 5.570%

KMO = 0.919, Bartlett's Test of Sphericity = 5161.222, df= 231, p < 0.001
KMO: Kaiser-Meyer Olkin coefficient.

Table 3. Results of the reliability analyses of the scale and correlations of the item total score (n=142).

Items Cronbach Mean + SD Item-total score correlation
o
AS 1 Assistance = 0.942 5.61+1.32 0.623
AS 2 5.63+1.33 0.619
AS 3 561+1.28 0.641
AS 4 5.42+1.40 0.656
AS 5 549 +1.35 0.602
AS 6 5.66+1.35 0.622
AS 7 543+1.38 0.629
Al 1 Anthropomorphic Interaction = 0.909 4.07 £1.80 0.638
Al 2 3.85+1.85 0.682
Al 3 355+1.86 0.612
Al 4 3.94+1.74 0.647
Al 5 4.00 +1.66 0.686
CF 1 Comfort with Al = 0.925 4.33+1.67 0.758
CF 2 5.18+1.30 0.705
CF3 4.35+1.60 0.770
CF 4 428 +1.56 0.782
CF5 4.27 £1.61 0.785
CF6 446 +£1.59 0.762
TS1 Technological Skills = 0.831 4.54+1.83 0.578
TS2 4.66 +1.80 0.580
TS3 3.84+£1.69 0.597
TS4 437 +£1.55 0.567

Total Cronbach Alpha (o) Value = 0.937

= 0.913. Although GFI and NFI were slightly below the ideal cutoft of 0.90, all other indices exceeded
or approached acceptable thresholds, indicating a satisfactory overall model fit. These results confirm
that the four-factor model provides a theoretically coherent and empirically supported structure, vali-
dating the multidimensional construct of the Turkish version of the AISES (see Table 4).

A split-half reliability analysis further supported the internal consistency of the scale and its subdi-
mensions. The total Cronbach’s alpha coefficient for the scale was 0.934, indicating excellent internal
consistency. The subdimensions also demonstrate high reliability, with Cronbach’s alpha values of 0.937
for the first factor, 0.882 for the second factor, and 0.888 for the third factor. A split-half reliability analysis
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Figure 1. Path diagram and factor loads of the four-factor models of the scale.

was performed for the first factor, which had a first-half Cronbach’s alpha of 0.900 and a second-half alpha
of 0.912, suggesting strong internal consistency within each split. The Spearman-Brown coefficient was
0.814, and the Guttman split-half coefficient was 0.809, confirming the scale’s reliability. Additionally, the
correlation between the two halves was 0.686, reflecting moderate to strong agreement between the item
halves (see Table 5).
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Table 4. Model fit indices of the scale (n=142).
X2 DF? X?/DF RMSEA® GFI° RFI4 IFI® crif NFI9 Lt
Four-factor model 580.876 200 2.904 0.082 0.846 0.87 0.926 0.925 0.891 0.913

Degree of Free.

PRoot Mean Square Error of Approximation.
‘Goodness of Fit Index.

dRelative Fit Index.

€Incremental Fit Index.

"The comparative fit index.

9Normed Fit Index.

PTLI (NFI): Tucker-Lewis Index.

Table 5. Results of reliability analysis of scale and subdimensions (n = 284).

Split into two halves

First half Second half Guttman Correlation between
Subdimensions Cronbach o cronbach o cronbach o Spearman-brown split-half two halves
Total scale 0.937 0.899 0913 0.827 0.823 0.705

Hotelling’s T test was conducted to assess the presence of potential response bias and to evaluate
the overall differentiation among item responses. The analysis produced a Hotelling’s T? value of
458.990, corresponding to an F-value of 20.312 with df;, = 21 and df, = 263, which was statistically sig-
nificant (p < 0.001). These results indicate significant multivariate differences across item responses,
demonstrating that participants responded distinctively to each item rather than following a uniform
response pattern.

4. Discussion

This study aimed to evaluate the validity and reliability of the Turkish version of the AISES among uni-
versity students. Overall, the results demonstrated that the Turkish version of the scale is a psychomet-
rically sound instrument for assessing students’ confidence in using and interacting with Al
technologies in educational settings.

To assess content validity, the I-CVI and S-CVI were calculated based on the evaluations of eight
experts in education, measurement and evaluation, and artificial intelligence applications. Experts
assessed each item for relevance, clarity, and cultural appropriateness. As a result of their evaluations,
minor revisions were made to wording and semantics to improve conceptual clarity. Expert review
yielded exceptionally high content validity indices (I-CVI = 0.98-1.00; S-CVI = 0.99), far exceeding
the minimum recommended threshold of 0.80 (Polit et al., 2007). When compared to the scale adapta-
tion study by Aca et al. (2025), which found an I-CVI of 0.94 and an S-CVI of 0.93, indicating excel-
lent content validity.

The high CVI values obtained in this study confirm that the adapted items accurately represent the
construct of Al self-efficacy and are appropriate for use among students. These findings provide strong
evidence for the scale’s conceptual adequacy and a solid foundation for further testing of construct
validity.

The four-factor structure identified through Exploratory Factor Analysis, which included Assistance,
Anthropomorphic Interaction, Comfort with AI, and Technological Skills, demonstrated both theoret-
ical coherence and empirical strength, explaining 73.7% of the total variance. Before the factor analyses,
the data’s suitability was tested using the Kaiser-Meyer—Olkin (KMO) and Bartlett’s test of sphericity. The
KMO value of 0.921 indicated excellent sampling adequacy, and Bartlett’s test yielded a statistically signifi-
cant result (p < 0.001), confirming the appropriateness of the data for factor analysis (Yashoglu, 2017).
Factor loadings between 0.64 and 0.94 indicate that all items contributed meaningfully to their respective
constructions. The EFA revealed a four-factor structure Assistance, Anthropomorphic Interaction, Comfort
with Al and Technological Skills which explained 73.7% of the total variance. Factor loadings ranged
between 0.64 and 0.94, demonstrating that all items contributed meaningfully to their respective constructs.
The factor configuration aligns with Wang and Chuang (2024) original model and with cultural adapta-
tions, confirming that the multidimensional nature of Al self-efficacy is stable across contexts.
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Confirmatory Factor Analysis supported the four-factor model, with fit indices indicating an accept-
able to good model fit ()(z/df = 2.90, RMSEA = 0.082, CFI = 0.925, TLI = 0.913). Although the GFI
(0.846) and NFI (0.891) values were slightly below ideal thresholds, these outcomes are typical for
multidimensional psychological scales with numerous items. These findings indicate an acceptable to
good model fit (Hu & Bentler, 1999; Hair et al., 2020). These results are comparable to those reported
by Wang and Chuang (2024) (Xz/df = 1.984, RMSEA = 0.079, CFI = 0.941, TLI = 0.930, SRMR =
0.071), who also found strong construct reliability (CR > 0.80) and satisfactory convergent and dis-
criminant validity (AVE > 0.50). Likewise, Aca et al. (2025) reported slightly stronger fit indices (%!
df = 2.284, RMSEA = 0.066, SRMR = 0.041, CFI = 0.958, TLI = 0.948, GFI = 0.903, NFI = 0.927,
RFI = 0.912), suggesting good model performance in their sample. The differences between studies
may be attributed to variations in sample composition, number of items, and cultural context. Despite
minor variations in fit statistics, the Turkish version developed in this study retained the theoretical
and empirical integrity of the original construct, confirming the stability of the four-factor structure
across cultural contexts. These findings demonstrate that the adapted scale effectively captures the
multidimensional nature of Al self-efficacy among university students.

The reliability of the Turkish version of AISES was examined using item-total correlation and
Cronbach’s alpha tests to determine internal consistency. The total Cronbach’s o value of 0.937, with sub-
scale coefficients ranging from 0.831 to 0.942, indicates excellent internal consistency and exceeds the
commonly accepted threshold of 0.70 (Nunnally & Bernstein, 1994). These results are consistent with
those reported in the original study by Wang and Chuang (2024), who found an overall Cronbach’s a of
0.958 and subscale coefficients of 0.942 for Assistance, 0.970 for Anthropomorphic Interaction, 0.963 for
Comfort with AI, and 0.869 for Technological Skills. Similarly, the Turkish adaptation by Aca et al. (2025)
reported comparable reliability coefficients, with subscale alphas of 0.94, 0.97, 0.96, and 0.86, respectively,
and an overall reliability of 0.925 after item refinement. The item-total correlations in the present study
ranged from 0.567 to 0.785, demonstrating that each item contributed meaningfully to the overall con-
struct and was strongly correlated with the total scale score (Polit & Beck, 2014). In addition, split-half
reliability analysis supported the stability of the scale, yielding Spearman-Brown (0.814) and Guttman
(0.809) coefficients, both of which indicate high internal reliability.

The reliability coefficients observed in this study align with the “excellent” classification (>0.90) pro-
posed by Tavakol and Dennick (2011). The results also confirm that the scale’s subdimensions maintain
consistent psychometric strength across cultural contexts, as previously demonstrated in the original
and other adapted versions. Furthermore, Hotelling’s T* test showed statistically significant differenti-
ation among item responses (p < 0.001), suggesting that participants engaged thoughtfully with each
item rather than responding uniformly. This finding supports the discriminative capacity of the scale
items and reflects the multidimensional nature of Al self-efficacy, consistent with previous psychomet-
ric findings (Chiu et al., 2025; Grassini, 2023). Collectively, these results demonstrate that the Turkish
version of the AISES is a highly reliable and internally consistent instrument, capable of accurately
measuring students’ perceived competence and confidence in using and adapting to AI technologies.

5. Limitations

Several limitations should be noted. The sample was predominantly female and drawn mainly from
nursing, which may limit the generalizability of findings to other academic disciplines. Future studies
should include more balanced samples and examine measurement invariance across gender, discipline,
and level of AI exposure. Additionally, this study employed a cross-sectional design; longitudinal valid-
ation would further verify the scale’s stability over time. Finally, the study relied on self-reported data,
which may be influenced by social desirability bias.

6. Conclusion

This validated instrument can serve as a valuable tool for educators and researchers aiming to evalu-
ate and strengthen students’ readiness for Al-enhanced learning environments in Tirkiye and
beyond. The clear presence of emotional and anthropomorphic factors suggests that AI education
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should address not only technical competence but also students’ affective responses and trust in Al
systems. Third, given that most participants reported only moderate AI knowledge but high willing-
ness to learn, integrating structured AI literacy modules into nursing and other health curricula
could enhance both competence and confidence. This study expands the evidence base for cross-cul-
tural validation of AI self-efficacy measures. Replication in student populations provides essential evi-
dence for scale generalizability, complementing earlier Turkish adaptations conducted in professional
or mixed adult samples. Moreover, the strong psychometric outcomes confirm that the AISES can be
used to monitor changes in students’ self-efficacy over time or to evaluate educational interventions
involving Al technologies.
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