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ABSTRACT

This study aims to identify and conceptualize the components of an artificial intelligence
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Accepted: 28 Dec 2025 curriculum for primary education in the Islamic Republic of Iran. This applied qualitative
First Available: 29 Dec 2025 study employed the classical grounded theory approach. Participants included 25 national
Final Publication: 22 Jun 2026 experts in virtual education and information and communication technology curriculum

selected through purposive sampling until theoretical saturation during the 2023-2024
academic year. Data were collected through in-depth semi-structured interviews and
analyzed using open, axial, and selective coding procedures. Credibility and trustworthiness
were ensured through participant validation and transferability techniques. Data analysis
intelligence education; Primary | yroduced a comprehensive ten-dimensional curriculum model consisting of objectives,
education; Grounded theory; content, learning activities, tools, resources, scheduling, learning environment, evaluation,
Educational futures grouping, and underlying logic. Together, these dimensions form a coherent, future-
oriented, and systematic framework for the design of an artificial intelligence curriculum in
primary education and demonstrate an integrated developmental approach that extends
beyond technical skills to cognitive, ethical, social, and cultural growth. The proposed
model offers a scientifically grounded and contextually appropriate framework for
designing, implementing, and evaluating artificial intelligence curricula in primary
education and provides strategic guidance for preparing future generations to engage
responsibly and effectively with intelligent technologies.
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EXTENDED ABSTRACT
INTRODUCTION

Avrtificial Intelligence (Al) has emerged as one of the most influential forces
reshaping contemporary societies, economies, and educational systems. Across the globe,
educational institutions are undergoing profound transformations in response to the rapid
expansion of intelligent technologies that affect teaching, learning, assessment, and school
governance. Scholars widely acknowledge that Al is no longer a supplementary tool but
rather a foundational element that is redefining the very architecture of curriculum design
and pedagogical practice (1, 4). The increasing presence of Al in educational environments
has stimulated a growing body of research emphasizing the necessity of systematic,
curriculum-based integration of Al concepts and competencies beginning from the earliest
stages of schooling (5, 6, 12).

International studies demonstrate that Al-supported learning environments can
significantly enhance instructional quality, student engagement, and academic
achievement through personalized learning pathways, intelligent tutoring systems, and
data-driven decision-making (2, 3, 11). At the same time, researchers caution that the
pedagogical impact of Al depends heavily on the coherence of curriculum frameworks that
govern its application (9, 10). Without a comprehensive curriculum model, the
implementation of Al risks becoming fragmented, technology-centered, and misaligned
with educational values (17, 18).

The primary education stage holds a particularly critical position in this
transformation. It is during these formative years that learners’ cognitive structures,
learning dispositions, ethical orientations, and technological attitudes are established.
Research consistently highlights that early exposure to computational thinking, algorithmic
reasoning, and ethical awareness of technology significantly influences later academic
success and digital citizenship (13, 15, 20). Accordingly, curriculum scholars emphasize that
Al education at the primary level must transcend technical skill development and foster
holistic competencies including critical thinking, creativity, collaboration, responsibility,
and cultural identity (16, 19).

Recent global initiatives have begun to formulate structured Al curricula for K-12
education. International models highlight the integration of human-centered design, ethical
reasoning, interdisciplinary learning, and lifelong competency development as essential
pillars of effective Al education (23-25). These approaches advocate for curriculum systems
that are adaptive, future-oriented, culturally responsive, and socially accountable (26-28).



Nevertheless, despite the growing global momentum, many national education systems still
lack context-sensitive curriculum frameworks that translate these principles into actionable
models, particularly at the primary education level.

In Iran, while policy documents increasingly emphasize digital transformation and
innovation in education, a coherent and empirically grounded curriculum model for Al in
primary education remains underdeveloped. Existing studies have primarily focused on
secondary and higher education contexts or examined the instructional use of Al tools
without embedding them within a comprehensive curriculum architecture (7, 8). This gap
highlights the urgent need for systematic research aimed at identifying the fundamental
components of an Al curriculum suitable for primary education within the Iranian
educational context.

METHODS AND MATERIALS

This study adopted a qualitative research design based on the classical grounded
theory approach. The research population consisted of national experts in curriculum
studies, educational technology, and digital education. Using purposive sampling, 25
participants were selected until theoretical saturation was achieved. Data were collected
through in-depth semi-structured interviews conducted over the 2023—-2024 academic year.

Interviews focused on participants’ experiences, perceptions, and professional
insights regarding Al integration in primary education and curriculum design. Data
analysis followed three sequential coding stages: open coding, axial coding, and selective
coding. Trustworthiness was ensured through member checking, peer debriefing, and
transferability procedures.

FINDINGS

The analysis yielded a comprehensive model of the Artificial Intelligence curriculum
for primary education composed of ten interrelated dimensions:

1. Objectives — encompassing cognitive, skill-based, affective, ethical, social, and
technological goals.

2. Content — integrating future-oriented knowledge, digital literacy, Al fundamentals,
soft skills, and innovative instructional design.

3. Learning Activities — emphasizing experiential learning, problem-solving, project-
based learning, collaboration, and creativity.

4. Tools — including intelligent educational technologies, creativity-support tools,
classroom management systems, and Al-enhanced instructional platforms.
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5. Resources — comprising human resources, technological infrastructure, knowledge
repositories, financial support, and professional learning networks.

6. Scheduling — structured as flexible, dynamic, lifelong, and developmentally
responsive learning timelines.

7. Learning Environment — characterized by blended, technology-rich, social,
networked, and experiential settings.

8. Assessment — designed as adaptive, formative, multi-source, performance-based,
and future-oriented evaluation systems.

9. Grouping — organized according to learners’ interests, abilities, interdisciplinary
collaboration, and cooperative learning structures.

10.Underlying Logic — grounded in philosophical, ethical, scientific, structural, and
practical rationales guiding curriculum coherence.

Together, these dimensions form an integrated curriculum framework that balances
technological advancement with human development, cultural identity, ethical
responsibility, and future readiness.

DISCUSSION AND CONCLUSION

The resulting curriculum model reflects a paradigm shift in primary education,
where Artificial Intelligence becomes a catalyst for holistic transformation rather than a
mere instructional add-on. The identified dimensions collectively establish a balanced
system that nurtures intellectual growth, ethical awareness, emotional development, social
competence, and technological fluency.

The model’s emphasis on human-centered logic ensures that Al serves educational
values instead of displacing them. By embedding ethics, cultural context, and social
responsibility within the curriculum’s foundation, the framework safeguards against
technocratic reductionism and supports the formation of responsible digital citizens. The
future-oriented structure of the curriculum further equips learners with adaptive skills
essential for navigating an increasingly complex and intelligent world.

This study contributes a context-sensitive and empirically grounded blueprint for
policymakers, curriculum designers, and educational leaders seeking to integrate Al
meaningfully into primary education. It demonstrates that successful Al education requires
systemic coherence across objectives, content, pedagogy, assessment, resources, and
institutional structures. The model offers a scalable pathway for sustainable educational
innovation capable of preparing future generations for ethical participation in knowledge-
driven societies.
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