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EXTENDEDABSTRACT
Introduction

Artificial Intelligence (Al) has become a transformative technology with
applications in education, research, and professional practice. Al literacy—which
includes theoretical knowledge, practical skills, interdisciplinary competence,
ethical awareness, readiness for continuous learning, and the ability to manage
emotional and social impacts—is increasingly recognized as essential. While
higher education often provides theoretical instruction on Al, research shows that
this alone does not ensure practical proficiency. Graduate students, in particular,
need to effectively apply Al tools for research, problem-solving, and professional
decision-making, yet gaps frequently exist between theoretical understanding and
practical ability, influenced by factors such as gender and educational level.
Previous studies highlight the importance of assessing Al literacy across multiple
dimensions to capture both cognitive and practical competencies. This study
examines the Al literacy of graduate students at Payame Noor University, Mashhad
Center, focusing on their knowledge, practical skills, interdisciplinary integration,
ethical awareness, readiness for innovation, and management of emotional and
social impacts. Understanding students’ current Al literacy can guide targeted
interventions to enhance both educational outcomes and practical readiness.

Methodology

This study employed an applied, descriptive-analytical design. The statistical
population consisted of all graduate students at Payame Noor University, Mashhad
Center, in the academic year 1404 (2025-2026), totaling 788 students. Using
Cochran’s formula and a confidence level of 95%, a sample size of 260
participants was determined and selected through simple random sampling. Among
the participants, 71.9% were female and 28.1% were male. The largest age group
was 31-35 years, representing 41.2% of the sample, while individuals over 40
years accounted for only 8.1%. In terms of educational level, more than 90% were
enrolled in Master’s programs, and 9.6% were doctoral students. Regarding
disciplinary affiliation, 56.2% were from the humanities, 25.4% from basic
sciences, and 18.5% from engineering, indicating an overrepresentation of
Master’s students in the humanities.

Data collection was conducted using a researcher-developed questionnaire
consisting of 36 items covering six dimensions of Al literacy: awareness and
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foundational knowledge, practical skills and usage capability, interdisciplinary
literacy and integration with one’s field of study, ethics and challenges, continuous
learning and readiness for innovation, and management of emotional and social
impacts in Al usage. Responses were measured on a five-point Likert scale ranging
from 1 (“very low”) to 5 (“very high”). Content validity was verified through
expert review, and construct validity was confirmed using exploratory factor
analysis (EFA) in SPSS, which yielded a Kaiser-Meyer-Olkin (KMO) value of
0.912, and the six extracted factors explained 71.6% of the total variance.
Confirmatory factor analysis (CFA) conducted in AMOS revealed acceptable
model fit with y?/df = 2.71, CFI = 0.943, and RMSEA = 0.058. Reliability analysis
indicated a Cronbach’s alpha of 0.948 for the entire questionnaire, with subscale
reliabilities ranging from 0.819 to 0.884, demonstrating satisfactory internal
consistency.

Normality was assessed using the Kolmogorov—Smirnov test, which indicated non-
normal distributions for all dimensions (p < 0.05). However, given the sample size
of 260 participants, the Central Limit Theorem justifies treating the means as
approximately normally distributed, allowing the use of parametric tests, including
one-sample t-tests. Data analysis was performed in SPSS version 26, using
descriptive statistics (mean, standard deviation, frequency, and percentage) and
inferential statistics (one-sample t-tests, independent t-tests, and Friedman tests) to
evaluate dimension scores, gender differences, and differences by educational
level.

Findings

The analysis of the six Al literacy dimensions revealed that the mean score for
awareness and foundational knowledge was 3.14, for practical skills and usage
capability 2.92, for interdisciplinary literacy 3.15, for ethics and challenges 3.23,
for continuous learning and readiness for innovation 3.24, and for management of
emotional and social impacts 3.40. These results indicate that, except for practical
skills, all dimensions were above the mid-point of the scale, suggesting an overall
favorable theoretical and cognitive literacy level among students. The Friedman
test confirmed significant differences between the mean rankings of the six
dimensions (¥* = 109.12, p < 0.001), reflecting variation in student competencies
across different aspects of Al literacy.

Gender-based comparisons showed that male students had a higher overall Al
literacy score (3.39) than female students (3.12), with a significant difference (p <
0.001). Males scored higher in awareness and foundational knowledge (3.40 vs.
3.04), practical skills (3.24 vs. 2.80), interdisciplinary literacy (3.45 vs. 3.03), and
ethics and challenges (3.61 vs. 3.08). No significant gender differences were found
in continuous learning and readiness for innovation (3.26 vs. 3.23, p = 0.743) or
management of emotional and social impacts (3.44 vs. 3.38, p = 0.329). These
results suggest that gender disparities exist in theoretical and practical dimensions
but not in continuous learning and emotional management.

Analysis by educational level indicated that doctoral students had higher overall Al
literacy (3.67) compared to Master’s students (3.15), with a statistically significant
difference (p < 0.001). Doctoral students scored higher in awareness and
foundational knowledge (3.66 vs. 3.08), interdisciplinary literacy (3.55 vs. 3.11),
ethics and challenges (3.71 vs. 3.18), continuous learning and readiness for
innovation (3.92 vs. 3.16), and management of emotional and social impacts (3.87
vs. 3.35). The only exception was practical skills, where doctoral students scored
3.19 compared to 2.90 for Master’s students; this difference was not statistically
significant (p = 0.051). These findings indicate that doctoral students generally
outperform Master’s students across most dimensions of Al literacy, highlighting
the influence of deeper research experience, access to resources, and professional
requirements.

Finally, one-sample t-tests for the overall Al literacy score showed that the mean
score of 3.20 was significantly above the theoretical midpoint of 3 (t = 6.019, p <
0.001), confirming that graduate students at Payame Noor University, Mashhad



Center, demonstrate an above-average level of Al literacy.

Discussion and Conclusion

This study provides a multi-dimensional view of Al literacy among
graduate students, showing an overall level above the theoretical midpoint.
Students scored highest in managing emotional and social impacts, but
lowest in practical skills, highlighting a gap between theoretical knowledge
and hands-on capabilities. Gender differences were observed, with males
outperforming females in most dimensions except continuous learning and
emotional management, while doctoral students generally surpassed
Master’s students across all areas except practical skills. These findings
indicate that theoretical Al education alone is insufficient. Effective Al
literacy development requires practical exercises, workshops, applied
projects, and simulation-based learning. Educational programs should
emphasize skill-based training, interdisciplinary integration, and continuous
assessment. Practical recommendations include revising curricula to
include hands-on Al courses, fostering interdisciplinary collaboration,
providing lab and software resources, addressing gender and level-based
gaps, and monitoring progress through feedback systems.
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