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Abstract:

Given the increasing role of artificial intelligence (Al) technologies in higher education, assessing students' competencies in understanding
and applying Al is essential. Accordingly, the aim of the present study is to evaluate Al literacy and analyze its conceptual structure among
students at Allameh Tabataba’i University, with a focus on three components: Al literacy, Al self-efficacy, and Al self-management. This
study is applied in its objective and descriptive—analytical in nature. Data were collected through a survey method using a questionnaire. The
data were analyzed on two levels: (1) descriptive analysis and one-sample t-test to assess the level of Al literacy; (2) confirmatory factor
analysis and structural equation modeling to evaluate the conceptual structure of the questionnaire. The research instrument was the Al
Literacy Scale developed by Karolus et al. (2023), which was distributed among a sample of 203 students at Allameh Tabataba’i University
during the 2024-2025 academic year. Data analysis was conducted using SPSS 26 and PLS 3 software. The results of the one-sample t-test
indicated that the mean scores of students in all three components were significantly higher than the theoretical average. The confirmatory
factor analysis revealed that the three-dimensional structure of the instrument had a satisfactory fit. Moreover, Cronbach’s alpha coefficients
and composite reliability indices indicated high reliability of the instrument. The students under study demonstrated a relatively favorable
level of Al literacy. These findings can contribute to the design of Al-related courses and educational resources in universities, particularly
in enhancing students’ self-efficacy and practical skills.
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Extended Summary

Introduction

The rise of Artificial Intelligence (AI) has reshaped modern life, from industry to education, prompting increasing attention
to the concept of Al literacy. Al is no longer limited to specialized technological domains—it has permeated everyday life,
professional decision-making, and higher education systems. In academic settings, Al is used not only to streamline learning
processes but also to personalize learning experiences, automate feedback mechanisms, and foster student engagement (Barrett
et al., 2019; Singh & Mishra, 2023). However, benefiting from these innovations demands a foundational set of competencies
that allow learners to critically understand and responsibly use Al systems. This set of competencies is increasingly
conceptualized under the umbrella of "Al literacy" (Laupichler et al., 2022; Ng et al., 2021a).

Al literacy includes the knowledge, skills, and attitudes necessary to interact with Al technologies effectively. It
encompasses understanding the principles behind Al systems, evaluating their social and ethical implications, and using them
for problem-solving in educational and professional environments (Faruge et al., 2021; Ng et al., 2021b). Scholars have
proposed multiple frameworks to define and assess Al literacy, with some models identifying core dimensions such as
conceptual knowledge, Al self-efficacy, and Al self-management (Carolus et al., 2023; Lintner, 2024). The MAILS (Meta Al
Literacy Scale) model, in particular, stands out for its comprehensive three-component structure that emphasizes not only
cognitive understanding but also motivational and behavioral elements (Carolus et al., 2023).

Al literacy is especially critical in non-STEM fields, where individuals may engage with Al as end-users rather than
developers. According to (Cetindamar et al., 2022), Al literacy must extend beyond coding and technical application to
encompass critical thinking and reflective practice. These elements are essential for fostering responsible Al usage, a concern
highlighted by (Wienrich et al., 2022), who argue that Al literacy plays a pivotal role in enabling explainability and ethical Al
integration. As Al becomes a fixture in higher education, particularly post-pandemic, universities must equip students with the
literacy required to thrive in Al-mediated learning environments (Ng et al., 2023; Su & Ng, 2023).

In the Iranian context, research on Al literacy is emerging but still relatively limited. Studies such as (Amirkhaninia et al.,
2024) and (Sezavar et al., 2024) emphasize the importance of Al awareness and the role of educational institutions in building
foundational competencies. However, existing evidence suggests that Al literacy is not uniformly distributed across academic
populations. For example, (Hajianvari & Ramezani, 2024) reported that faculty members in Iranian universities possess limited
Al competence, often due to a lack of targeted training and conceptual clarity. Meanwhile, (Rostaminejad & Izi, 2023)
underscores that improving Al literacy is essential for promoting the ethical use of Al in academic and social contexts.

Allameh Tabataba’i University, as a leading institution in the humanities and social sciences in Iran, offers a unique context
for assessing Al literacy among students who may not have extensive technical backgrounds. These students often engage with

digital content, critique societal implications of technology, and influence public discourse. As such, their understanding of
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Al—and their ability to manage and apply Al tools—is crucial for shaping responsible Al practices across disciplines. The
present study seeks to assess the level of Al literacy among students at Allameh Tabataba’i University using the MAILS
framework. Furthermore, it aims to validate the three-component model of Al literacy and explore the interrelationships
between its components through structural equation modeling.

Methods and Materials

This study employed an applied, descriptive-analytical research design. The population consisted of all students enrolled at
Allameh Tabataba’i University during the 2023—-2024 academic year. A total of 203 students were selected through convenience
sampling based on inclusion criteria such as age (18-50), current enrollment status, and absence of medical or psychological
conditions interfering with academic performance. Data collection was carried out via a structured questionnaire, namely the
Meta Al Literacy Scale (MAILS), which comprises 29 items across three subscales: Al literacy, Al self-efficacy, and Al self-
management.

The data were analyzed using SPSS 26 and PLS 3 software. First, descriptive statistics and one-sample ¢-tests were
performed to assess the mean values of each subscale relative to the theoretical average. Then, confirmatory factor analysis
(CFA) and structural equation modeling (SEM) were conducted to validate the three-dimensional structure of the MAILS
instrument and evaluate its psychometric properties, including reliability (Cronbach’s alpha, Composite Reliability) and
construct validity (AVE, factor loadings, and path coefficients).

Findings

Descriptive statistics showed that among the 203 participants, 78.8% were female and 48.3% were undergraduate students.
The mean age was 24.41 years with a standard deviation of 5.31. The Al literacy subscale had a mean score of 59.13 out of 85,
while Al self-efficacy and Al self-management scored 19.31 and 20.32 out of 30, respectively. The total Al literacy score
across all dimensions was 99.34 out of 145.

Results from one-sample #-tests revealed that all three subscale means were significantly higher than the theoretical average
of 3 on a 5-point Likert scale (p < 0.001), indicating that students possessed above-average levels of Al literacy, self-efficacy,
and self-management.

The CFA results supported the three-dimensional structure of the instrument. All factor loadings exceeded the minimum
threshold of 0.4, and #-values for all items were above 1.96, confirming statistical significance. The model exhibited strong
internal consistency: Cronbach’s alpha was 0.909 for Al literacy, 0.827 for self-efficacy, and 0.742 for self-management. The
composite reliability scores were 0.922, 0.872, and 0.817 for each subscale, respectively, all surpassing the 0.7 threshold. AVE
values were also above 0.5, indicating adequate convergent validity.

The overall model fit was strong, with a Goodness of Fit (GOF) index of 0.421, exceeding the benchmark of 0.36. In
addition, the Q? index values were positive across all constructs, supporting the model's predictive relevance. Correlation
analysis showed strong, significant positive relationships among the three subscales and between each subscale and the overall
Al literacy score.

Discussion and Conclusion

The findings of this study demonstrate that students at Allameh Tabataba’i University exhibit relatively high levels of Al
literacy across all three dimensions—conceptual understanding, self-efficacy, and self-management. These results suggest that

students in humanities and social sciences are not only conceptually aware of Al systems but also capable of independently
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managing their learning processes and engaging with Al tools with a reasonable degree of confidence. This reinforces the
argument that Al literacy is not confined to technical disciplines but is a broader educational priority.

Interestingly, the data showed that students scored slightly higher in self-management than in self-efficacy. This indicates a
higher ability to organize and plan Al-related learning activities than to confidently use Al tools in practice. One possible
interpretation is that while students are theoretically prepared and understand how Al should function, they may lack hands-on
experience or training in real-world applications of Al technologies. This gap points to the need for experiential learning
opportunities that allow students to apply Al in academic and professional contexts.

The robust psychometric performance of the MAILS instrument in this setting confirms its cross-cultural validity and
suggests its suitability for use in non-Western academic contexts. The structural model, validated through CFA and SEM,
exhibited excellent internal consistency, construct validity, and predictive power. These results support the view that Al literacy
is a multidimensional construct that requires both cognitive and affective competencies. Furthermore, the strong correlations
among the subscales highlight the interdependent nature of knowledge, confidence, and behavioral regulation in the context of
Al learning.

Overall, this study contributes to the growing literature on Al literacy by offering empirical evidence from a non-STEM,
non-Western academic environment. It affirms that even in settings where direct interaction with Al technologies may be
limited, students can achieve meaningful levels of literacy through digital immersion and conceptual engagement. However,
to capitalize on this potential, universities must invest in integrated curricula, skill-based training, and ethical guidance for
responsible Al use.

To fully realize the benefits of Al in education, further efforts are needed to address disparities in access, training, and
application. Curriculum developers should embed Al-related content into general education and disciplinary courses, while
educational policymakers must prioritize Al literacy as a foundational competency for the 21st century. Equipping students
with the tools to critically engage with Al will not only enhance their academic performance but also empower them to act as

informed, ethical, and adaptive citizens in a rapidly evolving technological world.
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