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Abstract

The purpose of this study was to identify, explain, and validate the objectives of the artificial intelligence curriculum in the primary
education system of the Islamic Republic of Iran. This applied qualitative study employed Classical Grounded Theory and the Delphi
technique. The research population consisted of experts in curriculum planning, virtual education, and information and communication
technology during the 20242025 academic year. Participants were selected through purposive sampling, and data collection continued
until theoretical saturation was achieved, resulting in the participation of 25 experts. Data were gathered through in-depth semi-structured
interviews and analyzed using open, axial, and selective coding procedures. To ensure trustworthiness and validity, the extracted concepts
were reviewed by participants, and the identified dimensions were further validated using the Content Validity Ratio (CVR) and Content
Validity Index (CVI). The inferential findings revealed that the objectives of the artificial intelligence curriculum in primary education can
be categorized into six major dimensions: philosophical and value-based objectives, cognitive objectives, skill-based objectives, affective
and attitudinal objectives, educational and social objectives, and educational technology objectives. Validation results confirmed the
adequacy of all identified dimensions, with CVR values ranging from 0.60 to 0.87 and CVI values ranging from 0.80 to 0.93. These
findings indicate that Al education at the primary level should extend beyond technical knowledge and encompass ethical, cognitive, social,
and technological development in an integrated manner. The study concludes that an artificial intelligence curriculum for primary
education should be designed based on a comprehensive, balanced, and educationally oriented framework. Simultaneous attention to
philosophical, value-based, cognitive, skill-oriented, attitudinal, social, and technological dimensions can contribute to the development
of creative, responsible, informed, and future-ready students. The findings further emphasize the need for localized curriculum
frameworks, appropriate educational content, teacher professional development, and adequate infrastructure to facilitate the effective
integration of Al education into the national education system.
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Extended Abstract

Introduction

Artificial intelligence (Al) has emerged as one of the most influential technological developments of the
twenty-first century, transforming economic systems, social interactions, communication patterns, and
educational practices. As Al technologies increasingly become embedded in everyday life, educational systems
worldwide are being challenged to prepare future generations with the knowledge, skills, attitudes, and
competencies necessary for effective participation in an Al-driven society. Consequently, the integration of Al
into school curricula has become a strategic priority for many countries seeking to equip students with future-
oriented capabilities and digital literacy competencies (Cardona et al., 2023; Guo et al., 2024). Educational
researchers emphasize that Al education should not be limited to teaching technical concepts; rather, it should
foster critical thinking, creativity, ethical awareness, problem-solving abilities, and responsible technology use
among learners (Diaz & Nussbaum, 2024; Rospigliosi, 2023).

Primary education occupies a particularly significant position in this context because it represents the
foundational stage of cognitive, emotional, social, and moral development. During these formative years,
children establish fundamental learning habits, value systems, attitudes toward technology, and patterns of
social interaction. Therefore, the design of an Al curriculum for elementary students requires careful
consideration of developmental characteristics and educational objectives that extend beyond technical
competence (Mahmoud et al., 2025; Rahsepar et al., 2025). Contemporary studies suggest that Al-related
learning experiences should help children understand basic concepts such as data, algorithms, pattern
recognition, and intelligent systems while simultaneously encouraging ethical reasoning and responsible
digital citizenship (Huapaya et al., 2025; James & Maldonado-Molina, 2025).

The growing body of literature on Al in education highlights numerous opportunities associated with
curriculum integration. Al technologies can support personalized learning, adaptive instruction, intelligent

assessment, and enhanced educational accessibility, thereby improving student engagement and learning



outcomes (Fitria, 2021; Sun et al., 2021). Research has also demonstrated the potential of Al to promote
higher-order thinking skills, facilitate collaborative learning environments, and strengthen students’ readiness
for future academic and professional challenges (Namdar et al., 2023; Ramazanzadeh et al., 2023). At the
same time, scholars have identified important concerns related to privacy, ethics, equity, and the appropriate
role of Al in educational settings, underscoring the necessity of developing comprehensive curriculum
frameworks that address both opportunities and risks (Rospigliosi, 2023; Vahedi & Nowzari, 2024).

In recent years, curriculum scholars and policymakers have increasingly focused on identifying educational
goals that can guide the implementation of Al education. Studies examining curriculum reform emphasize the
need for balanced approaches that integrate cognitive, technical, ethical, social, and emotional dimensions of
learning (Huapaya et al., 2025; Zhu, 2024). Research conducted in Iran similarly indicates the growing
importance of Al within educational planning and highlights the necessity of aligning curriculum objectives
with national cultural values, educational priorities, and future societal needs (Rostamzadeh et al., 2024;
Yazdanpanah et al., 2022). Previous investigations have explored the influence of Al on learning quality,
teaching effectiveness, curriculum flexibility, and student skill development (Safari, 2024; Taheri & Taheri,
2024; Tavakol et al., 2024). Nevertheless, a significant gap remains regarding the systematic identification
and validation of curriculum objectives specifically designed for Al education in Iran’s primary education
system.

Moreover, international evidence demonstrates that successful Al curriculum initiatives require clearly
articulated educational objectives that serve as the foundation for content development, instructional strategies,
assessment procedures, and teacher preparation programs (Cardona et al., 2023; Mahmoud et al., 2025).
Bibliometric and review studies reveal increasing global attention to curriculum frameworks that integrate Al
literacy into school education, yet substantial variation exists regarding the objectives and competencies
emphasized across educational systems (Guo et al., 2024; Zhang, 2022). Likewise, systematic reviews
indicate that educational stakeholders increasingly recognize Al as a transformative force requiring
comprehensive curricular responses rather than isolated technological interventions (Iravani et al., 2023;
Rezaei & Faqih Abdollahi, 2023). Given these developments, identifying appropriate objectives for Al
education at the elementary level has become both an educational necessity and a strategic priority. Therefore,
the present study sought to identify and explain the curriculum objectives of artificial intelligence in Iran’s
primary education system.

Methods and Materials

This study employed an applied qualitative research design based on Classical Grounded Theory combined
with the Delphi technique. The target population consisted of experts in curriculum studies, virtual education,
information technology, and educational technology from across Iran during the 2024-2025 academic year.

Participants were selected through purposive sampling, and the sampling process continued until theoretical




saturation was achieved. Data collection concluded after interviews with twenty-five experts, as no
substantially new concepts emerged from subsequent interviews.

Semi-structured and in-depth interviews served as the primary data collection method. Interview questions
were designed to explore expert perspectives regarding the goals, dimensions, and requirements of an artificial
intelligence curriculum suitable for elementary education. Interviews were recorded, transcribed, and
systematically analyzed using the grounded theory coding process. Data analysis proceeded through three
sequential stages: open coding, axial coding, and selective coding. During open coding, key concepts and ideas
were extracted from interview transcripts. Axial coding was subsequently employed to establish relationships
among categories and identify central themes. Finally, selective coding facilitated the integration of categories
into a coherent conceptual framework representing the objectives of the Al curriculum.

To enhance trustworthiness and credibility, extracted concepts and categories were reviewed by participants
to ensure consistency with their perspectives and experiences. Furthermore, the Delphi technique was utilized
to validate the identified curriculum dimensions. Content Validity Ratio (CVR) and Content Validity Index
(CVI) indicators were calculated to assess the appropriateness and relevance of the proposed objectives. This
process enabled refinement of the conceptual framework and ensured the scientific rigor of the final model.
Findings

The analysis of qualitative data resulted in the identification of six major dimensions representing the
objectives of the artificial intelligence curriculum in primary education. These dimensions included
philosophical and value-based objectives, cognitive objectives, skill-based objectives, affective and attitudinal
objectives, educational and social objectives, and educational technology objectives.

The philosophical and value-based dimension encompassed objectives related to ethical education, responsible
technology use, cultural and national identity preservation, respect for human values, and the integration of
moral principles into technological learning. Participants emphasized that Al education should contribute to
the development of responsible and ethically aware citizens rather than merely technically competent users.
The cognitive dimension included objectives associated with introducing students to basic Al concepts, simple
algorithms, computational thinking, data awareness, and an understanding of the distinctions between human
and machine capabilities. Experts highlighted the importance of age-appropriate conceptual understanding that
enables children to develop realistic perceptions of intelligent technologies.

The skill-based dimension incorporated objectives related to problem-solving, logical reasoning, critical
thinking, computational thinking, interaction with digital tools, creativity, and the design of simple algorithmic
processes. Findings indicated that Al education should promote practical competencies that support lifelong
learning and adaptability in technologically advanced environments.

The affective and attitudinal dimension emphasized fostering positive attitudes toward innovation and

technology, encouraging curiosity and creativity, promoting confidence in technological engagement, and



developing responsible digital behaviors. Participants stressed the importance of helping students establish
balanced and realistic attitudes toward Al.

Educational and social objectives focused on collaboration, teamwork, social responsibility, respect for
privacy, awareness of societal implications of Al, and participation in technology-related learning activities.
Experts noted that Al education should strengthen students’ social competencies and prepare them for
collaborative problem-solving in increasingly digital societies.

The educational technology dimension included objectives related to the utilization of intelligent educational
tools, Al-supported assessment systems, personalized learning environments, and localized educational
content development. Participants emphasized the importance of integrating technology meaningfully into
educational processes rather than using it merely as a supplementary resource.

Validation results confirmed the adequacy of all identified dimensions. The Content Validity Ratio values
ranged from 0.60 to 0.87, while Content Validity Index values ranged from 0.80 to 0.93. All six dimensions
achieved expert approval and were retained in the final curriculum framework. These findings indicate that the
objectives of Al education in primary schools should be multidimensional and encompass ethical, cognitive,
practical, social, emotional, and technological aspects of student development.

Discussion and Conclusion

The findings of this study demonstrate that artificial intelligence education in primary schools requires a
comprehensive educational perspective that extends far beyond the acquisition of technical knowledge. The

six identified dimensions collectively suggest that Al curriculum objectives should address the holistic

development of students, recognizing the interconnected nature of cognitive, emotional, ethical, social, and
technological learning processes. Such a multidimensional approach is particularly important in elementary
education, where foundational attitudes, values, and competencies are established.

One of the most significant contributions of this study is the recognition that ethical and value-based
considerations must occupy a central position within Al curriculum development. As intelligent technologies
increasingly influence human decision-making and social interactions, students need opportunities to develop
ethical awareness, responsibility, and critical judgment regarding technology use. This perspective challenges
narrowly technical conceptions of Al education and reinforces the importance of integrating moral and cultural
dimensions into curriculum design.

The findings also highlight the necessity of balancing conceptual understanding with practical skill
development. Students should not only learn what artificial intelligence is but also develop the capacity to
think critically, solve problems creatively, and interact effectively with intelligent systems. Equally important
is the cultivation of positive attitudes toward learning and innovation, which can encourage lifelong
engagement with emerging technologies and support adaptability in rapidly changing environments.

The identification of educational and social objectives further emphasizes that Al education is fundamentally

a social endeavor. Students must learn to collaborate, communicate, and act responsibly within increasingly



digital communities. Educational systems therefore have a responsibility to ensure that Al curricula promote
social awareness, respect for privacy, and responsible participation in technology-mediated contexts.

The educational technology dimension underscores the importance of creating learning environments that
effectively leverage intelligent tools while maintaining pedagogical integrity. Technology should serve
educational goals rather than dictate them. Consequently, curriculum planners should focus on designing
learning experiences that integrate Al in meaningful, developmentally appropriate, and educationally valuable
ways.

Overall, the study concludes that the artificial intelligence curriculum for primary education should be designed
as a balanced and comprehensive framework that integrates philosophical, cognitive, skill-based, affective,
social, and technological objectives. Such a curriculum can contribute to the development of creative,
responsible, informed, and future-ready learners who are capable of navigating an increasingly Al-driven
world. The proposed framework provides a foundation for curriculum development, educational policy
formulation, teacher preparation, and future implementation efforts aimed at fostering effective and

responsible Al literacy among elementary school students.
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