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ABSTRACT
With the increasing adoption of artificial intelligence (Al) in education

and the emergence of Al-enhanced technologies and intelligent tools
in learning environments, there is a strong emphasis on the
importance of teachers and students learning and utilizing these tools
in the educational process. One of the key concepts in this regard is
Al literacy. The purpose of this study was to identify and explain the
components of Al literacy. Given the nature of the research
questions, a qualitative approach using inductive content analysis was
employed. After reaching code saturation and completing the coding
process, three main components were extracted: cognitive skills,
ethical skills, and affective-motivational skills. The analysis of the
relationships between these elements revealed that teaching Al
literacy to students beyond mere familiarity with and use of Al tools
can help them develop a broader understanding of Al concepts and
motivate them to apply Al in problem-solving. Additionally, learners
can come to recognize the importance of upholding ethical rights in
Al-based learning environments.
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Introduction

Artificial Intelligence (AI) refers to the capability of a computer system to
perform tasks that typically require human intelligence, such as reasoning and
learning. This technology has introduced unprecedented levels of flexibility and
personalization in education, enabling possibilities that were previously
unattainable (Sadiku & et al., 2021).

By leveraging Al-powered tools—such as intelligent learning management
systems, virtual Al tutors, and personalized smart learning—educators can adopt
innovative teaching methodologies. These advancements have given rise to the
concept of Al-based learning, one of whose key objectives is to prepare
individuals for an Al-driven future and nurture digital citizens. A digital citizen
is defined by three core variables: education in communication and media
literacy, data security and privacy awareness, respect for the rights of others in
digital spaces (Chen & et al., 2020).

With the support of Al, digital citizens can engage in online interactions,
assume social roles, and share information responsibly. However, fostering
digital citizenship and future-ready competencies requires the advancement of
Al-integrated education. Consequently, researchers have explored the
development of Al literacy as a critical framework (Adams & et al., 2023).

Al literacy is defined as a new set of skills and competencies that empower
individuals to utilize Al efficiently and ethically in daily life. Scholars emphasize
two key dimensions in describing Al literacy: learning with Al (using Ai as an
educational tool), and learning about Ai (understanding Ai’s mechanisms and
implications) (Yetisensoy & Rapoport, 2023).

Both dimensions are integral to designing an Al literacy curriculum aimed at
achieving targeted learning outcomes. Several countries, including South Korea
and China, have already implemented Al literacy curricula spanning from
preschool to 12th grade. For instance, South Korea’s Al Competency
Development Initiative seeks to enhance public Al awareness, build
foundational skills, and prepare future generations to thrive as digital citizens in
an Al-centric society (Lee & et al., 2023).

Literature Review

The Necessity of Understanding Al Concepts and Techniques a critical
imperative in modern education is fostering students' ability to recognize Al
tools (e.g., ChatGPT, Sora) and comprehend how Al systems function. Such
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understanding enables effective interaction with the technology and awareness
of its societal impact (Casal-Otero & et al., 2023).

Despite AD’s rapid proliferation, a significant challenge persists: students
(from preschool to 12th grade) often lack foundational knowledge about Al
tools—including their capabilities, limitations, and ethical implications. This gap
underscores a paradox: while Al adoption grows, public literacy about its
underlying mechanisms remains limited. To address this, two key questions must
guide educational strategies: What competencies do users need to critically
evaluate and interact with Al systems effectively? How can learner-centered
environments enhance understanding of AI’s technical and ethical dimensions
(Chiu & et al., 2023)?

Research reveals that two student groups are particularly vulnerable: Those
with limited technical skills in using Al tools, those who use Al tools but lack
awareness of their underlying logic (e.g., algorithms, data privacy risks).

Both groups require structured Al literacy education to bridge cognitive and
ethical gaps. Without such training, students risk passive consumption of Al
outputs, unaware of biases, data vulnerabilities, or societal consequences

Methodology

Given the qualitative nature of this study, inductive content analysis was selected
as the research method. To identify and elucidate the components of Al literacy,
the following systematic approach was implemented: 1. Data Collection: A
comprehensive literature review was conducted of articles published between
2010 and 2023 from reputable domestic and international databases, including:
Domestic  sources: Magiran, Humanities Comprehensive Portal, SID,
Noormags, and Allameh Tabataba'i University Digital Library International
sources: ScienceDirect, Taylor & Francis, Scopus, Springer, EBSCO, Google
Scholar, ERIC, and Emerald2. Search Strategy: The search employed key terms
such as: “artificial intelligence literacy” “artificial intelligence in education” “Al-
based learning"3. Article Selection Process: From an initial pool of 60 articles:
Articles irrelevant to the study's focus were excluded35 articles were ultimately
selected for in-depth content analysis4. Analytical Procedure: The content
analysis followed a structured coding process: Initial code identification
Category development Component determination this systematic approach
ensured rigorous analysis of the literature while maintaining methodological
transparency. Key improvements in this translation: Added clear section headers
for better organization structured the information in a logical flow Used precise
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academic terminology Maintained consistency in technical terms improved
readability while preserving all original meaning Formatted the database lists for
clarity used parallel structure in presenting the methodology step The translation
now presents your methodology in a format that would be appropriate for
publication in international academic journals or thesis/dissertation writing.
Would you like me to adjust any specific aspects of this translation?

Results
Table 1.
Components of Al Literacy
component category code source
Interaction "Al in education is applied in two
Interaction with ways: "Teaching with AI' and
Chatbots "Teaching about AI"
With AT literacy, students must
Motivational- develop abilities to analyze Al
. Content - IR
Emotional Interaction systems, evaluate their limitations,
Skills Flexibili ¢ and identify potential ethical
€ v .. dilemmas. They should also
Critical . ; .
o cultivate skills to recognize and
Thinking .
solve complex problems using Al
tools and technologies
Value Beliefs System Computers solve tasks
Computational perspective systematically based on
thinking Computer algorithms. Similarly, as humans
Cognitive skills Vision think Fomputaqonaﬂy, tbey may
provide effective solutions to
Digital divided problems while considering
Technical Technology potential risks in the process.
knowledge Access (Erkan & Girkaynak, 2015)
Digital Collaborative learning is a form of
Context & Cltlzensh1p computational thinking where
. . . Information students work together to analyze
Ethical skills Environment -
. Access problems, make predictions, and
Security . . . .
Authenticity develop joint solutions in a virtual
Preservation environment

As demonstrated in Table 1, artificial intelligence literacy comprises three
core components: (1) affective-motivational skills, (2) cognitive skills, and
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(3) ethical skills. Each component consists of distinct categories and
corresponding codes.

Regarding affective-motivational skills, three critical elements emerge:

Interaction: Learner engagement with Al systems (chatbots, intelligent
tutors, or smart learning assistants)

Value beliefs: Content selection autonomy and application motivation

Flexibility: Adaptive learning environments that facilitate effective
knowledge acquisition The cognitive skills component focuses on
understanding, implementing, and interacting with Al tools or Al-enhanced
learning environments, emphasizing: Computational thinking approaches
Digital divide awareness Technical competency development The ethical
skills dimension addresses: Personal data privacy protection Information
security protocols Data authenticity verification The interrelationships
between these components are illustrated in Figure 1, demonstrating their
dynamic connections within the Al literacy framework.

Figure 1. Interrelationships between Al Literacy Components

Motivation
al skills

Application Motivation - Self-
Regulation - Data Privacy
Compliance
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The conceptual model visually depicts the reciprocal relationships
between the three core components of artificial intelligence literacy: (1)
cognitive skills, (2) affective-motivational skills, and (3) ethical
competencies.  Bidirectional arrows demonstrate their dynamic
interdependence within the Al literacy framework.

Conclusion

Strengthening students' Al literacy to use various Al technologies and tools to
facilitate their learning and empowering students to communicate, collaborate,
and effectively use Al for learning purposes is important. Many factors affect Al
literacy, including ethical issues and respect for ethical privacy and personal data
security, unequal access to technologies, and different ways of absorbing and
learning Al tools can be effective in teaching Al literacy. What is important is
recognizing and using the tool while respecting citizen rights, originality of
content, and motivation to use the tool to create humanitarian ideas and achieve
sustainable development.
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