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As a new tool, artificial intelligence (Al) plays an important role in the
development of critical thinking and self-learning. By providing accurate
analysis and simulation of various scenarios, this technology helps learners
strengthen their analytical skills and creatively solve problems. In addidtion,
artificial intelligence can accelerate the learning process by providing
personalized feedback and allowing learners to use their critical thinking when
faced with incorrect information. However, despite this importance, little
information is available regarding the relationship between Al and students'
critical thinking. Therefore, this study aims to understand the relationship
between the use of Al and critical thinking with the mediation of self-learning.
This study is descriptive and correlational in terms of its purpose, approach and
data collection method. The research sample consisted of 380 high school
students in Tarom city, Zanjan province, who were selected by simple random
sampling, and data were collected using different scales. Data analysis was
performed using the SPSS27 and PLS4 software. Based on the findings, the use
of Al has a direct relationship with improving self-learning and critical
thinking. The more Al is used, the more critical thinking and self-learning skills
are improved
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Introduction

Artificial intelligence (Al) has become a cornerstone of modern education, offering students
unprecedented opportunities to enhance critical thinking and self-learning. The integration of Al into
educational systems is reshaping traditional teaching methods by providing tools that enable learners to
effectively engage with complex problems. The capacity to simulate various scenarios, provide accurate
analysis, and deliver personalized feedback makes it an invaluable asset in nurturing cognitive skills such
as critical thinking and self-directed learning. Despite the growing adoption of Al in education, a notable
gap remains in understanding its relationship with students' critical thinking skills, particularly through the
lens of self-learning as a mediating factor. While numerous studies have explored the general impact of
Al on education, few have explored how Al influences specific cognitive processes, such as critical
thinking and self-learning. This lack of research underscores the need for systematic investigations into
these relationships, particularly within diverse educational contexts. To address this gap, this study
examines the relationship between Al usage and critical thinking among high school students, with self-
learning serving as a mediating variable. This study was conducted in Tarom City, Zanjan Province, Iran,
and involved 380 high school students selected through simple random sampling. Data collection used
validated scales designed to measure Al usage, critical thinking, and self-learning. The descriptive-
correlational design aligns with the purpose of the study, enabling a comprehensive analysis of the
interplay between these variables. The significance of this research lies in its potential to inform educators
and policymakers about the effective integration of Al in educational settings. By shedding light on how
Al enhances critical thinking and self-learning, this study aims to contribute to the development of
pedagogical strategies that maximize the benefits of Al while addressing its limitations.

Method

The methodology employed in this study was descriptive and correlational, designed to explore the
relationship between Al usage and students' critical thinking skills, mediated by self-learning. The study
adopted an applied approach focusing on data collection from high school students. A sample of 380
students from Tarom City, Zanjan Province, was selected using simple random sampling techniques. Data
were gathered using various validated scales designed to measure Al usage, critical thinking abilities, and
self-learning capabilities. The researchers utilized SPSS version 27 for statistical analysis and PLS4
software for structural equation modeling to analyze the collected data, allowing for the examination of
direct and indirect relationships among the variables. This rigorous methodological framework facilitated
the identification of significant correlations, revealing that increased usage of Al positively impacts both
self-learning and critical thinking skills.

Results

One of the key findings of the study was the statistically significant positive correlation between the
frequency of Al usage and improvements in self-learning skills (r = 0.65, p < 0.01). For instance, adaptive
learning platforms powered by Al algorithms can identify individual student needs and provide customized
content, thereby promoting self-regulated learning practices. In the context of this study, increased Al
engagement encouraged students to take ownership of their learning journey. By leveraging Al tools,
students were able to access a wealth of information, practice problem-solving skills, and receive
immediate feedback on their progress. This not only enhanced their ability to learn independently but also
fostered a sense of confidence and motivation to explore new knowledge domains. Another significant
finding was the strong association between Al usage and enhanced critical thinking abilities (r = 0.58, p <
0.01). Critical thinking involves higher-order cognitive processes such as evaluation, synthesis, and
analysis, all of which are essential for solving complex problems (Bloom, 1956). Al's ability to simulate
real-world scenarios and present multifaceted challenges enables students to apply these cognitive skills



in practical contexts. For example, Al-powered simulations allow learners to experiment with different
solutions, analyze outcomes, and refine their approaches based on evidence-based reasoning. Moreover,
Al systems can expose students to incorrect or incomplete information, prompting them to critically
evaluate the validity of sources and construct well-reasoned arguments. In this study, participants who
frequently used Al tools demonstrated greater proficiency in identifying logical fallacies, evaluating
evidence, and formulating coherent conclusions—Kkey indicators of advanced critical thinking. The
analysis further revealed that self-learning acts as a mediator in the relationship between Al usage and
critical thinking. Specifically, increased Al engagement fosters self-learning, which subsequently
enhances critical thinking skills. This mediation effect highlights the interconnected nature of these
cognitive processes and underscores the importance of cultivating self-directed learning practices when
integrating Al into educational environments. Self-learning serves as a bridge between Al usage and
critical thinking because it encourages students to actively engage with content, reflect on their
understanding, and seek out additional resources when needed. As students develop greater autonomy in
their learning, they become more adept at analyzing complex information, synthesizing diverse
perspectives, and applying critical thinking skills to real-world situations. The study concludes that the
more students utilize Al tools, the greater the improvement in both self-learning and critical thinking skills.
This suggests that Al not only serves as a supplementary resource but also plays an integral role in shaping
modern pedagogical approaches. By providing personalized feedback, simulating realistic scenarios, and
promoting independent learning, Al empowers students to achieve deeper levels of cognitive engagement
and intellectual growth.

Conclusions

This study provides valuable insights into the relationship between Al usage, critical thinking, and self-
learning among high school students. The findings demonstrate a direct link between Al usage and
improved cognitive abilities, highlighting the potential of Al in education. Furthermore, self-learning’s
mediation effect emphasizes the importance of fostering independent learning practices alongside
technological integration. The implications of this research extend beyond theoretical contributions to
practical applications in educational settings. Educators can leverage artificial intelligence (Al) tools to
create dynamic learning environments that encourage critical thinking and self-directed learning. For
example, incorporating Al-powered platforms into curricula can help students develop problem-solving
skills, enhance their ability to analyze complex information, and cultivate lifelong learning habits.
Additionally, teachers can use Al-generated data to monitor student progress, identify areas of difficulty,
and tailor instruction to meet individual needs. Future research should focus on exploring longitudinal
effects and considering diverse demographic contexts to validate these findings across broader
populations. Investigating specific Al applications—such as chatbots, adaptive learning platforms, or
virtual reality simulations—could provide deeper insights into their respective impacts on student
development. Examining the ethical considerations surrounding Al implementation in education is crucial
for ensuring responsible and equitable access to these technologies. While Al presents exciting possibilities
for nurturing critical thinking and self-learning, it is imperative to balance technological innovation with
ethical considerations and pedagogical principles. Educators must remain proactive in leveraging Al tools
responsibly to maximize their benefits for students' intellectual growth. In conclusion, this study
underscores the pivotal role of Al in enhancing critical thinking and self-learning among high school
students. By fostering independent learning practices and promoting cognitive engagement, Al has the
potential to revolutionize traditional teaching methods and prepare students for the challenges of the 21st
century. As we continue to explore the capabilities of Al in education, it is vital to prioritize equity,
accessibility, and ethical responsibility to ensure that all learners can benefit from these advancements.
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