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Abstract:

This study aimed to localize and validate the Teachers’ Artificial Intelligence Competency Self-Efficacy Questionnaire and examine the
psychometric properties of its components among Iranian teachers. This applied descriptive-psychometric study was conducted among
Iranian teachers. A total of 122 teachers were selected through convenience sampling. The data collection instrument was the Persian version
of the Teachers’ Artificial Intelligence Competency Self-Efficacy Questionnaire, which initially included 24 items and six components: Al
knowledge, Al pedagogy, Al assessment, Al ethics, human-centered education, and professional commitment. Data were analyzed using
descriptive indices, factor analysis, structural equation modeling, reliability and validity indices, one-way analysis of variance, and the
Friedman test. The Kaiser-Meyer-Olkin index was 0.935, and Bartlett’s test of sphericity was significant, confirming the adequacy of the
data for factor analysis. Items 1 and 13 were removed due to low communalities and weak factor loadings. The model fit indices confirmed
the adequacy of the measurement model, with RMS Theta = 0.159, SRMR = 0.088, and R? = 0.996. The overall Cronbach’s alpha was 0.926,
composite reliability was 0.942, and convergent validity was 0.732. The results of one-way ANOVA showed that only gender produced a
significant difference in teachers’ Al competency self-efficacy scores. The Friedman test also indicated a significant difference among the
ranks of the six components, with Al ethics receiving the highest rank. The Persian version of the Teachers’ Artificial Intelligence
Competency Self-Efficacy Questionnaire, with 22 items and six components, demonstrated acceptable validity and reliability and can be
used to assess Iranian teachers’ readiness for educational, ethical, and professional use of artificial intelligence.
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Extended Summary

Introduction

The rapid expansion of artificial intelligence (Al) in education has transformed teachers’ professional responsibilities and
has created new expectations for pedagogical design, assessment, ethical decision-making, and professional development. Al
is no longer limited to administrative automation or supplementary digital tools; rather, it increasingly participates in content
generation, adaptive learning, formative assessment, feedback provision, classroom interaction, and learner support.
Accordingly, teacher competence in the Al era requires more than technical familiarity. It involves Al literacy, Al-related
pedagogical knowledge, ethical awareness, human-centered judgment, and confidence in integrating Al tools into authentic
educational contexts (Ng et al., 2023; Sihag & Vibha, 2024; Wei, 2024; Yeter et al., 2024). Recent studies have emphasized that
teachers’ Al readiness and Al self-efficacy are central determinants of whether intelligent technologies are adopted
meaningfully or used superficially in classrooms (Alam et al., 2024; Alshorman, 2024; Erol et al., 2025). In this regard, Al self-
efficacy refers to teachers’ belief in their ability to understand, select, apply, evaluate, and ethically manage Al tools in teaching
and learning processes.

The literature shows that Al-related teacher competence is multidimensional. It includes knowledge of Al concepts, the
ability to integrate Al with subject matter and pedagogy, the use of Al for assessment and feedback, ethical and responsible
use, human-centered teaching, and professional commitment to continuous learning. Studies on pre-service teachers indicate
that Al literacy, Al self-efficacy, and technological pedagogical content knowledge are closely related to teachers’ behavioral
intention to use Al in teaching (Aksakalli, 2025; Liu et al., 2026; Park, 2023; Zhu & Siquan, 2025). Similarly, evidence from
higher education and teacher education confirms that Al efficacy, classroom dynamics, and social-media-supported
professional interaction can enhance teaching competence (Hania et al., 2025). Research on professional development further
indicates that teachers’ Al competencies can be strengthened through targeted training, AI-of-Things-based professional
learning, and context-sensitive empowerment pathways (Kitcharoen et al., 2024; Shang, 2025). These findings demonstrate the
need for valid instruments capable of measuring teachers’ perceived Al competence across several interrelated dimensions.

Al integration also requires strong ethical and human-centered foundations. The increasing use of generative Al, chatbots,
adaptive learning systems, and Al-supported assessment tools has raised concerns about privacy, bias, data protection,
psychological wellbeing, accountability, and the preservation of teachers’ professional agency (Gerdes et al., 2024; Gheihman
et al., 2026; Kosbar, 2026; Williams et al., 2024). In addition, studies on Al-supported learning, metacognitive self-regulation,
computational thinking, flipped classrooms, and chatbot-based teaching suggest that Al can improve learning processes only

when teachers are competent in aligning tools with educational goals, learner needs, and contextual realities (Jia & Tu, 2024;
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Mohamed et al., 2023; Omeh et al., 2025; Ruiz et al., 2024; Suvendu & S, 2024). Other studies in language education, public
relations pedagogy, mathematics education, veterinary education, local opera teaching, elementary numeracy education, and
culturally grounded teaching approaches further confirm that Al competence must be interpreted in relation to disciplinary,
cultural, and institutional contexts (Dumalasa, 2026; Koka et al., 2024; Li, 2025; Li, 2024; Li et al., 2025; Mazid et al., 2024;
Tetteh et al., 2026). Therefore, the present study aimed to localize and validate the Teachers’ Artificial Intelligence
Competency Self-Efficacy Questionnaire and its components in Iran.

Methods and Materials

This study was applied in purpose and descriptive-psychometric in design. The statistical population consisted of teachers
working in the Iranian educational system. Because the aim of the study was to examine the psychometric properties of a
specialized questionnaire, participants were selected through convenience sampling. The inclusion criteria were active
employment as a teacher, willingness to participate in the study, ability to complete the questionnaire, and basic familiarity
with educational technologies and Al-related concepts. Questionnaires with incomplete responses or invalid response patterns
were excluded from the final analysis. Finally, data from 122 teachers were analyzed.

The main data collection instrument was the Teachers’ Artificial Intelligence Competency Self-Efficacy Questionnaire. The
initial version contained 24 items and six components: Al knowledge, Al pedagogy, Al assessment, Al ethics, human-centered
education, and professional commitment. The items assessed teachers’ perceived ability to identify and use Al tools, generate
content with Al, select appropriate Al tools for classroom teaching, integrate Al with subject-specific pedagogy, use Al for
formative assessment, design assessment approaches in Al-supported learning environments, protect sensitive educational data,
evaluate the benefits and risks of Al tools, teach students responsible Al use, and participate in Al-related professional
development. Responses were scored on a Likert-type scale, with higher scores indicating higher perceived self-efficacy in Al
competency.

For localization, the original questionnaire was translated into Persian and reviewed for linguistic clarity, conceptual
equivalence, cultural appropriateness, and relevance to the Iranian educational context. Expert reviews were used to refine item
wording, ensure comprehensibility, and adapt terminology related to Al, pedagogy, assessment, ethics, and professional
development. After finalizing the Persian version, the questionnaire was administered to the sample. Data were analyzed using
descriptive statistics, normality indicators, item communalities, factor loading analysis, confirmatory factor analysis, structural
equation modeling, reliability indices, convergent validity, discriminant validity based on cross-loadings, one-way analysis of
variance, and Friedman ranking test.

Findings

The descriptive results showed that 122 teachers participated in the study. Most respondents were female, accounting for
76.2% of the sample. In terms of age, the largest group was 41 to 50 years old, followed by the 36 to 40 age group, indicating
that the sample mainly consisted of experienced and middle-aged teachers. Regarding teaching experience, the distribution was
relatively balanced across categories, although teachers with five to ten years of experience formed the largest group. In terms
of education, nearly half of the participants had a master’s degree, followed by those with a bachelor’s degree.

The descriptive statistics of the questionnaire components showed that Al ethics had the highest mean score, with a mean
of 14.21 and a standard deviation of 2.75. The lowest mean belonged to Al assessment, with a mean of 12.67 and a standard

deviation of 3.20. The means of Al knowledge, Al pedagogy, human-centered education, and professional commitment were

oo ®

sl 48,5 5 j90 (CC BY-NC 4.0) 2165 b Gollas 3151 puo yiawd g0y dlia oyl i) .l oimg 5 4 (laio lio oyl ,Lii] Goi> oles VE+5 © 1t 5> g 500



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

\f'?db‘d}‘e}kﬁtur)l@ee)}i

13.34, 13.55, 13.43, and 13.42, respectively. Skewness and kurtosis values for all components were within the acceptable range
of -2 to +2, indicating that the distribution of scores was close to normal and suitable for parametric analyses.

The examination of item communalities showed that items 1 and 13 had weak extracted values, 0.225 and 0.222,
respectively. These values indicated that the extracted factors explained only a small portion of the variance of these two items.
The Kaiser-Meyer-Olkin index was 0.935, indicating excellent sampling adequacy, and Bartlett’s test of sphericity was
significant, with a chi-square value of 2252.711 and a significance level of 0.001. The initial factor loading analysis showed
that most items had strong loadings, while item 1 had a loading of 0.475 and item 13 had a loading of 0.471. Based on these
results, items 1 and 13 were removed from the final model.

The model fit indices supported the adequacy of the measurement model. The RMS Theta value was 0.159, the SRMR value
was 0.088, and the R? value was 0.996. These results indicated that the model had acceptable fit and that the retained items
adequately represented the construct. Confirmatory factor analysis and outer weight results showed that all remaining items
had significant factor loadings and outer weights. The retained item loadings ranged from 0.812 to 0.923, and all t-values were
significant.

Reliability and convergent validity results were also satisfactory. The overall Cronbach’s alpha of the questionnaire was
0.926, internal consistency was 0.928, composite reliability was 0.942, and average variance extracted was 0.732. The
component-level reliability indices were also acceptable: Al pedagogy had Cronbach’s alpha of 0.910, Al assessment 0.903,
human-centered education 0.891, professional commitment 0.878, Al knowledge 0.823, and Al ethics 0.806. The AVE values
for all components were above the acceptable threshold, confirming convergent validity. Cross-loading results showed that
each item loaded highest on its intended component, supporting discriminant validity.

The results of one-way ANOVA showed that among the demographic variables, only gender produced a statistically
significant difference in teachers’ Al competency self-efficacy scores, with F = 9.965 and p = 0.002. Female teachers obtained
lower scores than male teachers. Age, teaching experience, and education level did not show significant differences. The
Friedman test showed a significant difference among the ranks of the six components, with chi-square = 43.097 and p = 0.000.
Al ethics ranked first, followed by Al pedagogy, professional commitment, human-centered education, Al knowledge, and Al
assessment.

Discussion and Conclusion

The findings indicate that the localized Persian version of the Teachers’ Artificial Intelligence Competency Self-Efficacy
Questionnaire has desirable psychometric properties for use among Iranian teachers. The high KMO value, significant Bartlett’s
test, strong factor loadings, acceptable model fit indices, high reliability coefficients, and satisfactory convergent and
discriminant validity all confirm that the instrument can reliably measure teachers’ perceived Al competency self-efficacy. The
removal of two weak items improved the psychometric structure of the questionnaire and resulted in a more coherent final
model with 22 items and six components.

The ranking of the components provides meaningful insight into the current state of teachers’ perceived Al competence.
The highest rank of Al ethics suggests that Iranian teachers may be particularly sensitive to moral, responsible, and protective
aspects of Al use in education. This is a positive finding because ethical awareness is essential for safeguarding students’
privacy, wellbeing, and learning integrity. However, the lowest rank of Al assessment indicates a critical area for professional

development. Designing Al-supported assessment, interpreting Al-generated feedback, and using intelligent tools for formative
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evaluation require specialized training beyond general digital literacy. Therefore, teacher development programs should give
particular attention to Al-based assessment literacy.

The significant gender difference also deserves attention. Since age, teaching experience, and education level were not
significant, the results suggest that Al competency self-efficacy may depend more on access, practical experience, confidence,
and opportunity than on traditional indicators of professional seniority. This finding highlights the importance of equitable
access to Al training and practice opportunities for all teachers. Overall, the validated questionnaire can be used by researchers,
teacher education institutions, schools, and policymakers to assess teachers’ readiness for Al integration, identify professional

development needs, evaluate training programs, and support evidence-based planning for Al-enhanced education in Iran.
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