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Abstract

The rapid advancement of artificial intelligence (Al) technologies has made user
preparedness, awareness, and competency essential across scientific, commercial,
industrial, and military domains. This study examined the psychometric
properties of the Persian adaptation of Ma and Chen's (2024) Artificial
Intelligence Literacy Scale in a student population. Using convenience sampling,
250 undergraduate, master’s, and doctoral students from Qom University,
Lorestan University, and Tafresh University of Technology participated. The
scale’s content validity was established through back-translation procedures and
expert evaluation. Exploratory factor analysis (EFA), employing the principal
component method with varimax rotation, revealed a four-factor structure
consisting of awareness, usage, evaluation, and ethics. Furthermore, confirmatory
factor analysis (CFA), using both first-order and second-order models, supported
the hierarchical organization of the scale. The reliability analysis indicated
acceptable internal consistency, as demonstrated by Cronbach's alpha coefficients
and composite reliability (CR) indices. Convergent validity was established
through the Average Variance Extracted (AVE > 0.50), while discriminant
validity was confirmed using the Heterotrait-Monotrait Ratio of Correlations
(HTMT < 0.90). Overall, the findings suggest that the Persian version of the
Artificial Intelligence Literacy Scale possesses sound psychometric properties
and can be effectively utilized in research and academic assessments related to Al
literacy among Iranian university students.
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Introduction

In today's world, artificial intelligence (Al) has emerged as a
transformative force, shaping various aspects of daily life (Stahl et al.,
2023). The widespread adoption of this technology is altering the way
individuals interact with their environment (Huang et al., 2023). Al
systems, as a dynamic field, have extensive applications across multiple
disciplines, including computer science, engineering, biology,
neuroscience, psychology, sociology, mathematics, information
science, linguistics, and philosophy (Russell & Norvig, 2020).

The devices and algorithms developed through Al perform tasks that
traditionally require human intelligence (Huang et al., 2023; Davenport
et al., 2018). The growing number of smart devices integrated with Al
has significantly increased opportunities for human-Al interaction
(Avingo-Dogan, 2024; Huang et al., 2023; Eshet Alkalai, 2004),
allowing individuals to utilize Al-driven applications for daily tasks and
evaluate the solutions provided by Al (Lang & Markguo, 2020; Ng et
al., 2021).

Literature Review

The fact that today's humans are constantly in daily contact with various
digital technologies does not mean that they are necessarily literate.
According to Ferrer (1972), the term 'literacy’ in its original meaning
refers to the ability to express oneself and communicate using written
language. The promotion of literacy has had liberating political and
social consequences over the years and has expanded people's access to
knowledge and their ability to share and communicate various ideas
(Long & Markgo, 2020). In research on Al literacy, different scales
have been developed and published to measure the level of Al literacy
among students and faculty. For example, Wang and Wang (2022)
introduced the concept of Al literacy and identified its main structure,
which includes the components of awareness, use, evaluation, and
ethics. They designed a 12-item scale through a rigorous process and
confirmed its validity.

Methodology

The present study employed a descriptive research design using a
correlational method. The study sample consisted of 230 university
students from three institutions: Qom University, Lorestan University,
and Tafresh University of Technology, across three academic levels:
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undergraduate, master's, and doctoral programs. Participants were
selected using the convenience sampling method. Upon entering the
study, participants responded to the 23-item Artificial Intelligence
Literacy Scale (AILS) developed by Ma and Chen (2024).

This scale was initially designed to assess Al literacy levels among
Chinese students. The AILS consists of 23 short statements, measuring
individuals' opinions on each statement using a 5-point Likert scale,
scored as follows: Strongly disagree = 1, Disagree = 2, Neutral = 3,
Agree = 4, and Strongly agree = 5.

This instrument specifically evaluates Al literacy across four
dimensions: awareness, application, evaluation, and ethics. The ethical
considerations observed in this study included: 1) confidentiality of
participant information, 2) right to withdraw from participation, and 3)
avoidance of ethnic and gender-based discrimination. Data analysis was
conducted in two stages: exploratory factor analysis (EFA) and
confirmatory factor analysis (CFA) using SPSS-22 and AMOS-22
software.

Results

Initially, the suitability of the research sample for factor analysis was
assessed using Bartlett's test of sphericity and the Kaiser-Meyer-Olkin
(KMO) measure of sampling adequacy. The KMO value was found to
be 0.93, and Bartlett's test yielded a chi-square value of 308.06 (df =
253, p < 0.001), indicating that the data were suitable for factor analysis.
In the exploratory factor analysis (EFA) phase, principal component
analysis (PCA) with Varimax rotation was employed. The results of the
factor analysis indicated that the Al Literacy Scale consists of one
primary dimension and four distinct factors, which collectively
accounted for 63.92% of the total variance related to Al literacy.
Based on the nature of the items, these four factors were labeled as:
Awareness, Application, Evaluation, and Ethics. In the final stage, first-
order and second-order confirmatory factor analyses (CFA) were
conducted to validate the factor structure of the scale. Before
performing CFA, the assumptions for this type of analysis were
examined. The model fit indices in the first-order CFA demonstrated
that the data were well-suited for the proposed factor structure,
confirming the validity of the scale's factorial composition. To assess
the contribution of each identified factor in determining actual Al
literacy, a second-order CFA was performed. The results indicated that
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the four extracted factors—Awareness, Application, Evaluation, and
Ethics—had standardized path coefficients of 0.90, 0.80, 0.96, and
0.84, respectively, in relation to the overarching construct of Al
literacy.

Furthermore, Cronbach's alpha was calculated to assess the internal
consistency of the scale. The results were as follows: Awareness: 0.82,
Application: 0.88, Evaluation: 0.86, Ethics: 0.86, and Overall scale:
0.94. These values indicate that the Al Literacy Scale demonstrates high
reliability, both at the overall scale level and across individual
subcomponents. Composite reliability (CR) was calculated for each
component, with all values exceeding the acceptable threshold of 0.70:
Awareness (0.79), Application (0.87), Evaluation (0.80), and Ethics
(0.85). To evaluate convergent validity, the average variance extracted
(AVE) was also determined. The AVE values for the Application
(0.534) and Ethics (0.535) components surpassed the recommended
benchmark of 0.50, indicating satisfactory convergent validity.
Although the AVE values for Awareness (0.404) and Evaluation
(0.402) were below the recommended threshold, considering the
adequacy of other indicators—such as factor loadings, Cronbach's
alpha coefficients, composite reliability values, and overall model fit
indices—these two components were also considered to demonstrate
acceptable convergent validity.

Moreover, the Heterotrait-Monotrait ratio of correlations (HTMT) was
calculated for each pair of the four dimensions of the Al Literacy Scale.
All HTMT values ranged from 0.63 to 0.85, remaining below the cutoff
value of 0.90, as recommended by Henseler et al. (2015). These results
provide evidence of adequate discriminant validity among the
constructs, suggesting that, despite conceptual associations, the
dimensions are sufficiently distinct from one another.

Discussion

The present study aimed to investigate the psychometric properties of
Ma and Chen's (2024) Al Literacy Scale in Persian among Iranian
students. The components obtained from the exploratory factor analysis
in the present study were consistent with the components of Ma and
Chen's (2024) study, indicating that the scale has the necessary validity
to measure Al literacy and can be used in the assessment of Al literacy.
Additionally, the results of the first-order confirmatory factor analysis
indicated that the model fit indices were desirable, and the results of the
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second-order confirmatory factor analysis showed that all four
components had significant effect coefficients on the Al literacy
construct. Therefore, the items of the Persian version of the Al Literacy
Scale, consistent with Ma and Chen's (2024) scale, have the necessary
validity to measure the target variables in the present study's statistical
population.

Conclusion

The Persian version of the Artificial Intelligence Literacy Scale
demonstrates acceptable validity and reliability. It is a suitable tool for
assessing Al literacy among Iranian university students in academic and
research

The Persian version of the Artificial Intelligence Literacy Scale (AILS)
demonstrates robust psychometric properties, confirming its validity
and reliability for measuring Al literacy among Iranian university
students. The scale’s four-factor structure (awareness, application,
evaluation, and ethics) aligns with the original model by Ma and Chen
(2024), supported by strong factor loadings, acceptable convergent and
discriminant validity (AVE > 0.50 for key components; HTMT < 0.90),
and high internal consistency (Cronbach’s o = 0.82-0.94; CR > 0.70).
Despite minor limitations, such as regional sampling constraints, the
scale’s rigorous validation—through EFA, CFA, and reliability
analyses—positions it as a scientifically sound tool for both academic
research and educational assessments of Al literacy in Iran. Future
studies could expand its applicability to broader demographics and
interdisciplinary contexts.
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