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ABSTRACT

Background and Objectives:The present study aimed to identify and explain the dimensions,
components, and indicators of artificial intelligence (Al) literacy among primary school teachers.
With the rapid integration of emerging technologies—particularly Al into educational systems,
teachers’ capacity to use these technologies effectively has become increasingly important.

Methodology: This study adopted a qualitative approach using inductive thematic analysis. In this
process, themes were derived from the collected data and progressively developed from initial
codes to sub-themes and then to main themes. Data were gathered through semi-structured
interviews with 21 experts in the field of Al in primary education, and analysis continued until
theoretical saturation was achieved. The six-phase thematic analysis framework proposed by
Braun and Clarke (2006) was employed. To enhance the trustworthiness of the findings, multiple
strategies were used, including member checking, data and source triangulation, and peer
debriefing.

Findings: The findings revealed five main domains: foundational knowledge of Al, technical and
practical skills, innovative pedagogical approaches, ethics and regulations, and socio-cultural
implications. These domains were organized into two overarching realms: reflective and
transformative professional practice, and deliberate commitment to professional principles.

Conclusion: The results indicate that a dynamic and reciprocal interaction between these two
realms is essential for the effective and practical realization of teachers’ Al literacy. The
successful development of Al literacy is achievable only when teachers’ professional skills and
competencies in this area are cultivated in a simultaneous, flexible, and transformative manner.
Together, these two realms delineate a pathway toward innovation and transformation grounded
in professional reflection, as well as ethical awareness and conscious adherence to professional
principles for the responsible and effective use of Al in primary education.
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Extended Abstract

Introduction: In recent years, the rapid expansion of digital and intelligent technologies has
profoundly transformed educational systems worldwide. Among these technologies, artificial
intelligence (Al) has emerged as one of the most influential forces shaping teaching, learning,
assessment, and educational management. Al is no longer perceived merely as a supportive
technological tool; rather, it represents a paradigm shift that redefines pedagogical practices,
teacher roles, and learning environments (Yu, 2021; Bobro, 2024). Educational systems,
particularly at the elementary level, are increasingly exposed to Al-driven applications such as
adaptive learning systems, intelligent tutoring, automated assessment, data analytics, and
generative Al tools. Elementary school teachers occupy a critical position in this transformation.
As the first formal educators shaping learners’ cognitive, social, and ethical development, they
play a decisive role in mediating children’s encounters with emerging technologies.
Consequently, the effectiveness and responsibility of Al integration in elementary education
largely depend on teachers’ preparedness. This preparedness extends beyond technical
proficiency and requires a comprehensive form of literacy commonly referred to as artificial
intelligence literacy. Al literacy encompasses a constellation of knowledge, skills, attitudes, and
ethical sensibilities that enable educators to understand, evaluate, and responsibly use Al
technologies in educational contexts (Ng et al., 2021; Kong et al., 2024). Despite growing
international attention to Al literacy frameworks, the literature reveals several limitations. Many
existing models focus predominantly on higher education or general digital competence, while
others emphasize technical skills at the expense of ethical, social, and professional dimensions
(Mikeladze et al., 2024). Moreover, in Iran, empirical and field-based studies addressing Al
literacy among teachers—particularly elementary school teachers—remain scarce. Existing
studies are often theoretical, fragmented, or lack a culturally and contextually grounded
framework (Rajjabian Dehzireh, 2024; Khabareh, 2024). This gap underscores the need for a
comprehensive, indigenous model that reflects both global developments and local educational
realities. The primary purpose of this study was to identify and conceptualize the dimensions,
components, and indicators of artificial intelligence literacy among elementary school teachers
in the Iranian educational system. Grounded in expert perspectives, the study sought to
construct a coherent and integrative conceptual model that captures the multifaceted nature of
Al literacy in teaching. Specifically, the study addressed the following central research question:
What is the conceptual model of artificial intelligence literacy for elementary school teachers in
the Iranian education system, and what dimensions, components, and indicators constitute this
model?

By addressing this question, the study aims to contribute both theoretically and practically to
teacher education, professional development, and educational policy-making in the era of
artificial intelligence.

Methodology: This research adopted a qualitative approach using inductive thematic analysis,
which is particularly suitable for exploring complex, emerging phenomena and generating
conceptual frameworks from rich qualitative data (Braun & Clarke, 2006). The research
population consisted of university faculty members and experts in educational technology and
artificial intelligence in education. Participants were selected through purposeful sampling
based on clearly defined criteria, including academic specialization in educational technology or
Al, practical or research experience in Al-based educational applications, and scholarly
publications in the field. Data collection continued until theoretical saturation was achieved,
resulting in 21 semi-structured interviews (15 male and 6 female experts). Semi-structured
interviews allowed participants to articulate their professional experiences and conceptual
understandings of Al literacy in elementary education. Sample interview questions included:
-What are the most important components of Al literacy for elementary school teachers?

-How can Al literacy be effectively integrated into teacher education programs?

Data were analyzed using the six-phase thematic analysis model proposed by Braun and Clarke
(2006), supported by MAXQDA 2022 software. The analysis process included familiarization
with data, generation of initial codes, searching for themes, reviewing themes, defining and
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naming themes, and developing the final conceptual model. To ensure rigor and trustworthiness,
multiple strategies were employed, including member checking, data triangulation, peer
debriefing, and intercoder reliability assessment. Cohen’s Kappa coefficients ranged from 0.82
to 0.88, indicating a high level of agreement. Additionally, Holsti’s method confirmed coding
stability over time, with a reliability coefficient of 0.85.

Findings: The qualitative analysis yielded 247 initial open codes, which were refined into 83
sub-themes and ultimately organized into five core themes. These themes were further
integrated into two overarching conceptual domains, reflecting the holistic structure of Al
literacy among elementary school teachers.

Domain 1: Reflective and Transformative Professional Practice

This domain captures the cognitive, practical, and pedagogical capacities that enable teachers to
engage with Al in an informed, creative, and transformative manner.

V. Foundational Knowledge of Artificial Intelligence

This component represents the conceptual backbone of Al literacy. It includes understanding
the basic principles of Al, distinguishing Al systems from traditional software, familiarity
with machine learning, deep learning, natural language processing, data mining, and
algorithmic thinking. Such foundational knowledge allows teachers to develop realistic
expectations of Al tools and critically evaluate their affordances and limitations (Ng et al.,
2021; Chiu et al., 2022).

Y. Technical and Practical Skills

This component reflects teachers’ ability to operationalize Al knowledge in educational
practice. Key indicators include prompt engineering, working with Al assistants, analyzing
and interpreting educational data, detecting algorithmic errors, designing Al-supported
instructional materials, personalizing learning pathways, and implementing Al-based
assessment tools. Findings indicate that without these practical competencies, theoretical
knowledge remains inert and fails to translate into pedagogical innovation (Mohammadi et
al., 2023).

Y. Educational and Learning-Oriented Approaches

This component represents the highest level of professional engagement with Al. Teachers at
this level redesign teaching and learning processes using Al to promote active learning,
creativity, lifelong learning, interdisciplinary thinking, and learner-centered pedagogy. In
this role, teachers move from being content transmitters to “learning architects,” leveraging
Al to enhance interaction, motivation, and instructional quality (OECD, 2018; Yu, 2024).

Domain 2: Deliberate Adherence to Professional and Ethical Principles

The second domain emphasizes the moral, legal, and societal responsibilities associated with Al
use in education.

¢, Ethics, Regulations, and Data Privacy
This component highlights teachers’ awareness of ethical challenges related to Al
including data privacy, algorithmic bias, transparency, accountability, and legal
obligations. Participants emphasized that ethical Al use is not optional but foundational
to professional integrity and educational justice. Teachers are expected to monitor Al
outputs critically, protect learners’ personal data, and model responsible digital behavior
(Floridi et al., 2018; UNESCO, 2021).
. Social, Occupational, and Future Implications
This component reflects a forward-looking perspective on Al literacy. It includes
understanding Al’s social, cultural, economic, and occupational impacts, recognizing
emerging job requirements, and preparing students for future careers in a rapidly
changing labor market. Teachers with this competence view themselves not only as
classroom instructors but also as guides for responsible citizenship in an Al-driven
society (Selwyn, 2022; Kong et al., 2024).
Conclusion and Recommendations:The findings demonstrate that artificial intelligence
literacy among elementary school teachers is a multidimensional, dynamic, and integrative
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construct, rather than a collection of isolated technical skills. The two overarching domains—
reflective and transformative professional practice and deliberate adherence to professional
principles—are in a dialectical and mutually reinforcing relationship. Technical competence
without ethical commitment risks reproducing bias, inequality, and educational harm, while
ethical awareness without technological competence may result in abstract ideals lacking
practical impact. These results align with both international literature and national studies
emphasizing the inseparability of innovation and responsibility in Al-supported education
(European Commission, 2018; Mikeladze et al., 2024; Rajjabian Dehzireh, 2024). The proposed
model provides a culturally grounded yet globally informed framework that can inform teacher
education curricula, professional development programs, and educational policy-making in Iran.
It is recommended that teacher education institutions integrate Al literacy as a core professional
competency, encompassing conceptual understanding, practical skills, pedagogical innovation,
and ethical responsibility. Investment in infrastructure, development of ethical guidelines,
interdisciplinary collaboration, and support for applied research are also essential. Ultimately,
fostering Al literacy among elementary school teachers is not merely a technological imperative
but a humanistic and ethical

It is recommended that Iran develop a comprehensive framework for teachers’ professional
competencies in the Al era, integrating technical skills with ethical reflection to support
responsible teaching and intelligent education.
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