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Abstract

Introduction: Given the imperative to cultivate critical thinking in students and the
expanding influence of artificial intelligence (Al) in contemporary society, the present study
is warranted by a dual rationale. First, critical thinking is acknowledged as an essential 21st-
century competency for academic achievement and societal engagement. Second, the
pervasive integration of Al technologies necessitates that younger generations develop the
capacity to critically and knowledgeably assess these systems. Consequently, this research
investigates the impact of Al literacy instruction on the enhancement of critical thinking skills
among ninth-grade male students. The study specifically focuses on measuring
transformations in core components of critical thinking—namely, creativity, cognitive
development, and intellectual commitment—following an eight-session Al literacy
intervention. While constrained by the sample and methodological instruments employed,
the findings offer preliminary evidence underscoring the value of incorporating Al literacy
into educational curricula. Such insights may further assist educators and curriculum
designers in formulating effective strategies to foster students’ critical thinking abilities.
Methodology: The methodology of this study employed a quantitative approach and utilized
a true experimental design involving pre-test and post-test measures with a control group.
The study population comprised 64 male ninth-grade students from Ferdowsi High School
in Tehran, who were assigned to experimental and control groups through convenience
sampling. To assess students’ critical thinking, the Ricketts Critical Thinking Test (2003)
was administered, an instrument consisting of 33 items measuring three subscales: creativity,
maturity, and commitment. In this research, the experimental group participated in an eight-
session Al literacy intervention program. This instructional program was designed and
implemented using interactive and project-based pedagogical strategies, appropriately
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tailored to the cognitive development and learning capacities of secondary school students.
In accordance with curriculum development frameworks, the program content was structured
around five core modules corresponding to proposed curricular themes for Al education in
schools, with particular emphasis on the secondary education level (Chiu, 2021; Chiu et al.,
2021; Lee et al.,, 2021; Michaeli et al., 2022; Steinbauer et al., 2021). The training
intervention, comprising eight sessions totalling twelve instructional hours, was structured as
follows: (1) an introduction to artificial intelligence (Al) and its contemporary societal roles;
(2) the fundamentals of data and its critical importance for Al systems; (3) core algorithms
and an overview of machine learning; (4) an exploration of Al applications across diverse
professional and industrial fields; (5) a discussion of prominent challenges and ethical
considerations in Al development and deployment; (6 & 7) hands-on, practical introductions
to common Al tools; and (8) a comprehensive review, evaluation of course content, and a
forward-looking discussion on the future trajectory of Al. A pre-test questionnaire was
administered to participants in the experimental group at the commencement of the first
session. Simultaneously, the control group completed an identical instrument. Throughout
the subsequent intervention period, the control group received no specialized training. Upon
conclusion of the eighth and final session, an identical post-test questionnaire was
administered to both the experimental and control groups. The reliability of the assessment
instrument was established, yielding a Cronbach’s alpha coefficient of 0.88. Data analysis
employed both descriptive and inferential statistical methods. To isolate and examine the
specific effect of the training intervention while controlling for pre-test scores, an
independent samples t-test and an analysis of covariance (ANCOVA) were conducted.
Findings: The results demonstrated that the Al literacy program exerted a statistically
significant and substantively meaningful effect on the development of students’ overall
critical thinking. Particularly notable were the pronounced gains observed in the domains of
creativity (effect size = 0.825), maturity (0.760), and engagement (0.876), culminating in an
aggregate critical thinking effect size of 0.629. In the majority of cases, pretest scores
exhibited negligible influence on posttest outcomes, further highlighting the efficacy of the
structured intervention. Adjusted R2 values, ranging from 76.7% to 89.7%, indicate that the
model accounts for a high proportion of variance, thereby corroborating the robust impact of
Al literacy education on both cognitive and attitudinal dimensions of student development.
Discussion and Conclusion: The findings of the present study demonstrate that Al literacy
education, particularly when delivered through a structured and multifaceted program, exerts
a significant positive influence on the enhancement of students’ critical thinking. This impact
was evident not only at the level of overall critical thinking but also across its three
constituent dimensions—creativity, growth, and commitment—all of which exhibited
statistically significant improvements with substantial effect sizes. This outcome suggests
that well-designed and effectively implemented Al education can transcend the mere
transmission of technical knowledge to foster the development of students' cognitive, ethical,
and social capacities. The educational program employed in this research, integrating
theoretical foundations, practical application, collaborative discourse, and ethical reflection,
created a learning environment wherein students engaged not only with technological
concepts but also with their individual and societal implications. Consequently, this
integrative approach encouraged students to adopt more creative, responsible, and analytical
modes of thinking throughout the learning process and to critically re-evaluate their
perspectives on emerging technologies. Furthermore, the incorporation of authentic Al tools



Y Ean (oo olgw u’b)'}J b VF-0 Jlo o) o,leds V7 090

within instructional sessions provided students with tangible and motivating hands-on
experience, which contributed markedly to strengthening their commitment to and
engagement with the learning material. Given the expanding integration of artificial
intelligence across all domains of life—from education and employment to social
interaction—the findings of this study offer a scientific foundation for re-evaluating current
education and training policies. The development of new curricular frameworks, in which Al
literacy is positioned as a core competency alongside critical thinking, problem-solving, and
digital ethics, may serve a vital function in equipping future generations for life in an
increasingly technological and complex society. This research demonstrates that education
in artificial intelligence represents not merely a technological imperative but also a
pedagogical opportunity to foster informed, analytically capable, and socially responsible
citizens.

Keywords: Artificial Intelligence Literacy, Al Literacy Education, Critical Thinking, Male
Students, Secondary Education
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