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Abstract

Given the rapid expansion of artificial intelligence technologies and the necessity for
precise assessment of related competencies, the development and validation of
indigenous tools for measuring Al literacy has gained special importance. The
purpose of this study was to psychometrically validate Ng et al.’s (2024) Al Literacy
Questionnaire among a sample of Iranian undergraduate students, as one of the first
validation studies of this instrument in a non-Western context (Iran). This research
was a descriptive-correlational study with a psychometric approach. The
questionnaire was localized using the back-translation method and input from
specialists in educational technology, computer science, and English language
teaching. Its initial reliability was examined in a pilot study on 30 students.
Subsequently, the final version of the questionnaire was administered to 151
undergraduate English Education students at Shahrekord University, who were
selected through stratified random sampling. To assess construct validity and
reliability, confirmatory factor analysis within the framework of covariance-based
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structural equation modeling was conducted. The results of the first-order
confirmatory factor analysis showed that the factor loadings of the items fell within
an acceptable and significant range, and the composite reliability and average
variance extracted indices indicated appropriate convergent validity of the
constructs. The second-order factor model, which included four dimensions—
affective, behavioral, cognitive, and ethical—also demonstrated acceptable model
fit, confirming the multidimensional structure of Al literacy based on the ABCE
model in the Iranian sample. Moreover, descriptive analysis of the dimensions
revealed that the affective dimension had the highest mean, highlighting the
importance of motivational and attitudinal factors in the formation of Al literacy.
Overall, the Persian version of the Al Literacy Questionnaire, with 32 items,
possessed desirable validity and reliability and can serve as a valid tool for measuring
Al literacy among Iranian university students. Future studies are recommended to be
conducted in diverse age and cultural groups while controlling for confounding
variables.
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Introduction

Modern society's reliance on Al is transforming daily life, education, and
research (Yi, 2021; Barani et al., 2025). In education, Al improves teaching
and assessment (Chiu et al., 2022), while in science, it advances discovery
(Sourati & Evans, 2023). Al literacy, based on traditional literacy theories,
involves understanding, interacting with, and critically evaluating Al systems
(Lintner, 2024). Several assessment tools like MAIRS-MS, SNAIL, and
AILS measure core aspects such as technical understanding, social impact,
and ethics, with some also addressing Al production and evaluation (Karaca
et al., 2021; Celebi et al., 2023). Other scales focus on emotional attitudes
toward Al rather than literacy (Sindermann et al., 2021). Recent frameworks
view Al literacy as multidimensional, including knowledge, skills, critical
thinking, and ethics (Biagini et al., 2024). Given Al's integration in education,
accurate assessment is vital for curriculum development, but there’s a lack of
validated tools for specific populations, such as Iranian undergraduate
English language students. This study aims to validate Ng et al.'s (2024) Al
Literacy Questionnaire among 151 Shahrekord University students.



Literature Review

Recent Al literacy frameworks include understanding concepts, practical
skills, critical evaluation, and ethics (Ng et al., 2021; Laupichler et al., 2023).
Theoretical bases involve information, digital, and socio-technical literacy.
Pinski and Benlian (2023) see Al literacy as social-technical competence,
knowledge of humans and Al, understanding Al processes, and experiential
learning. Bloom’s taxonomy distinguishes users (understanding, applying)
from creators (designing, evaluating) (Kandlhofer et al., 2016; Ng et al., 2021,
Ng et al., 2023b).

Several questionnaires measure Al literacy: Wang et al. (2022) for high
school students; Carolus et al. (2023) for adults; Laupichler et al. (2023) with
47 items; Chai et al. (2020); Chiu et al. (2021); and Ng et al. (2024). The study
uses Ng et al.’s (2024) 32-item Al Literacy Questionnaire (AILQ), validated
in Hong Kong, covering emotional, behavioral, cognitive, and ethical
dimensions (ABCE model). It shows strong psychometric properties.

This research aims to validate the AILQ in Iran among university students,
focusing on reliability and validity. The research question is:

1. Does the questionnaire demonstrate acceptable reliability and validity in an
Iranian sample?

Methodology

This study utilized a descriptive-correlational design with a psychometric
approach and was conducted in four main stages:

The original English questionnaire was independently translated by two
expert translators. Discrepancies were resolved through specialized
discussions. The final version was reviewed and approved by four English
language faculty members using a back-translation method to ensure
conceptual and linguistic equivalence.

The face and content validity of the questionnaire were evaluated by faculty
members from educational technology, computer science, and English
language departments familiar with artificial intelligence. The content
validity ratio (CVR) and content validity index (CVI) for all items exceeded
established standards, and necessary revisions were made based on expert
feedback with final approval.

Reliability and preliminary psychometric evaluation were conducted with a
pilot study involving 30 undergraduate English education students selected
through simple random sampling. Cronbach’s alpha coefficient was 0.935,



indicating excellent internal consistency. Test-retest reliability was confirmed
by re-administering the questionnaire after one month, yielding a Pearson
correlation of 0.943 for the total scale and above 0.7 for the subscales.

1. The finalized questionnaire was administered to 151 undergraduate
English education students at Shahrekord University in the 2024—
2025 academic year using stratified random sampling. Out of 162
collected questionnaires, 151 valid responses were analyzed after
removing incomplete or invalid cases. Participation was voluntary,
informed consent was obtained, and confidentiality was maintained.
Inclusion criteria were being an undergraduate English education
student, providing informed consent, agreeing to use artificial
intelligence, and having practical experience with it. Exclusion
criteria were unwillingness to continue, incomplete questionnaires, or
unreliable responses.

The data collection tool included two sections: demographic information
(age, gender, major, type of chatbot used, daily Al sage, etc.) and a 32-
item Artificial Intelligence Literacy self-report questionnaire developed
and validated by Ng et al. (2023b). This instrument, covering four
dimensions—affective, behavioral, cognitive, and ethical—was developed
based on theoretical reviews, expert judgment, interviews, a pilot study
with 363 students, and confirmatory factor analysis, with Cronbach’s alpha
coefficients ranging from 0.94 to 0.97, indicating high reliability.

Descriptive data analysis was performed using SPSS 22 (mean, standard
deviation, and measures of distribution). Data normality was assessed
using skewness and kurtosis, with values between -2 and +2 indicating a
normal distribution. Construct validity was evaluated using covariance-
based structural equation modeling (CB-SEM) and confirmatory factor
analysis in AMOS 24 software. To achieve this, first-order and second-
order confirmatory analyses were run for dimensions and the overarching
construct of the Al literacy questionnaire, respectively.

The model fit was assessed using y*df, CFIl, TLI, IFI, NFI, and RMSEA
indices, confirming an acceptable fit. In addition, the standardized factor
loadings of the items, composite reliability (CR), and the average variance
extracted (AVE) were calculated, indicating an adequate reliability and
convergent validity of the scale constructs.

Results
Among the 151 undergraduate participants, 71.5% were female and 28.5%
male. Over 93% were aged between 18 and 25 years. Descriptive statistics



(mean, standard deviation, skewness, kurtosis) for the questionnaire’s
components and subcomponents are shown in Table 1. The affective learning
component had the highest mean score, with intrinsic motivation, behavioral
commitment, and application/evaluation/creation identified as the most
prominent subcomponents. Skewness and kurtosis values were within the
acceptable range (-2 to +2), indicating normal data distribution and
supporting the validity of the statistical analyses (see Table 1).

Table 1. Descriptive statistics of components and subcomponents

Variable Component Subcomponent Mean D S.td'. Skewness Kurtosis
eviation
Intrinsic Motivation ~ 16.37 3.47 -1.26 1.54
. Self-efficac 15.37 3.64 -0.84 0.79
Affective y
Learning .
Confidence 7.71 1.81 -0.60 -0.12
Total 39.47 8.26 -1.03 1.24
Behavioral 1962 445 0.89 0.49
Commitment
Behavioral
Learning Cooperation 10.48 2.97 -0.43 -0.26
Al Total 30.11 6.77 -0.68 0.38
Literacy
Knowledgeand ) o3 54, 051 0.00
Understanding
Cognitive Application,
Learning Evaluation, 11.49 2.72 -0.93 1.04
Creation
Total 22.58 5.07 -0.66 0.41
Ethical
Learning Total 31.97 6.64 -1.09 1.23
Total 12:0 24.07 -0.99 1.21

To investigate the model fit, confirmatory factor analysis was run in AMOS
software. The model fit indices are reported in Table 2.



Table 2. Model Fit Indices of First-order and Second-order Confirmatory Factor Analysis of Al
Literacy Scale

Model Indices y/df RMSEA CFlI IFI TLI
First-order Value 3.38 /IYY, 0.81 0.81 0.79
Second-order  Value 2.29 /4, 0.89 0.89 0.88

The results showed that the value of y*/df was less than 3, and values of
comparative fit indices (CFl), including TLI and IFI, were greater than 0.90.
Model fit values for RMSEA and SRMR were less than 0.08. These results
indicate a good model fit and confirm the factor structure of the Al literacy
questionnaire with its dimensions.

Conclusion
In recent years, artificial intelligence (Al) has become a central theme in
information systems research, and Al competence is emerging as a key skill
for future employment. A related and increasingly vital concept is Al
literacy, referring to individuals’ ability to interact with, apply, and
understand Al technologies. This study aimed to validate and adapt the Al
Literacy Questionnaire developed by Ng et al. (2024) for an Iranian
population.
A sample of 151 university students completed the questionnaire, and
statistical analyses were conducted to assess its psychometric properties.
Reliability was tested using test-retest methods, while various forms of
validity—face, content, construct, and factorial—were evaluated. Expert
feedback from faculty members in educational technology, computer science,
and English language education informed the questionnaire’s refinement and
confirmed its content validity.
The conceptual model of the questionnaire comprises four dimensions of Al-
related learning:

1. Affective Learning (e.g., motivation, self-efficacy, emotional

engagement)
2. Behavioral Learning (e.g., commitment, collaboration in Al
contexts)



3. Cognitive Learning (e.g., knowledge and skills from basic to
creative use of Al)
4. Ethical Learning (e.g., awareness of transparency, safety,
accountability)
Confirmatory factor analysis supported the four-factor structure, and all
components showed significant internal correlations with the overall Al
literacy score. The highest median and mean scores were observed in the
affective dimension, highlighting the importance of emotional and
psychological engagement in Al learning.
The study acknowledges limitations, particularly the lack of control over
intervening variables such as prior knowledge, socio-economic status, and
personality traits. Future research should explore diverse populations and
develop culturally appropriate Al literacy instruments. Widespread public
education initiatives—via media, seminars, and academic programs—are
recommended to promote understanding of Al literacy across different age
groups and societal sectors.
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