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Objective: The present study aimed to implement artificial intelligence in
teacher education in Iran: tools and challenges.

Methods: This study is a qualitative narrative scoping review in terms of its
applied purpose and approach. The research field of study included empirical
research, theoretical articles, surveys, case studies and researchers lived
experiences and field evidence from 2020 to 2025 that significantly addressed
artificial intelligence and teacher education. The statistical sample was selected
purposively based on their relevance to the study objectives and questions and
artificial intelligence in teacher education. Thematic analysis was used to
analyze the data.

Results: The findings show that the tools of artificial intelligence applications
in teacher education include intelligent tutoring systems, automated assessment
and feedback systems, virtual and augmented reality, artificial intelligence-
based learning and training analytics, personalized and adaptive learning
systems, virtual teaching assistants, data analysis, and management decision
support. The major challenges of using artificial intelligence in teacher
education include ethical challenges and personal, educational, infrastructural,
and cultural and social, technical, process, and organizational concerns.
Conclusions: The research results contribute to the discourse on the use of Al
tools and provide practical insights for professors, policymakers, and
administrators who intend to integrate Al into teacher education.
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Extended Abstract
Introduction

Recent digital developments such as artificial intelligence, virtual reality, augmented reality,
mixed reality, and cloud services have significantly impacted society, economy, culture, politics,
and education. Artificial intelligence has emerged as a technology that combines many of these
transformative tools to deliver personalized, immersive experiences for specific domains. Among
the beneficiaries, the education ecosystem and the teacher-education subsystem stand out, with
teacher education—one of the core pillars of the education system—not spared by these advances.
Education underpins societal development, and training an efficient, responsible workforce
remains a central objective of educational policy. In this context, Farhangian University, as a
strategic, mission-driven education subsystem in Iran, requires new resources, infrastructure, and
mechanisms to realize teacher education at the national level. Field evidence and three decades of
lived experience in Iranian education, along with multi-year studies on metaverse and Al
applications, indicate that Farhangian University—despite its 98 campuses and centers—faces
numerous technical, infrastructural, and educational challenges, and must optimally leverage these
technologies to deliver teacher training worthy of the country. Beyond infrastructure, the
university views expanding Al and metaverse applications as a moral and scientific necessity to
elevate future teachers’ training to an efficient level in line with educational values, guided by
data-based strategies and dynamic learning.

Identifying Al tools and challenges at Farhangian University is crucial because the primary
impact of this technology is investment in teacher education; by developing tools and addressing
Al-related challenges, the university can advance, with a particular emphasis on teacher education.
This research offers not only a coherent theoretical foundation for improving teacher education
but also the potential to develop ethical and responsible guidelines and policies regarding Al use
in teacher education and at Farhangian University, opening new horizons for teacher preparation.
The study examines Al implementation in Iran’s teacher education, focusing on related tools and
challenges, exploring application domains in education—especially at Farhangian University—
and seeks to answer: What are the practical Al tools in Iran’s teacher education? What challenges
are anticipated in using them?

Methodology

The study is a qualitative, narrative scoping review focused on the applied use of artificial
intelligence (Al) in teacher education. Unlike rigid systematic reviews, narrative scoping review
offer flexibility while preserving methodological rigor to explore emerging topics. The research
aims to detail Al tools and the challenges they pose in teacher education and to identify relevant
literature. A broad search was conducted across ERIC, Web of Science, Civlica, Google Scholar,
and Scopus, using keywords such as “artificial intelligence and teacher education,” “Al tools,”
“challenges of Al in education,” “challenges of Al in teacher education,” and “higher education”
for 2020-2025. Articles were selected for their relevance to the study’s objectives and questions,

drawing on empirical studies, theoretical works, lived experiences, and field evidence from
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researchers, surveys, case studies and researchers' lived experiences and field evidence that
significantly address Al in teacher education. Although not strictly PRISMA-compliant, the review
involved extracting information on Al tools and associated challenges from each document. The
data were analyzed using thematic analysis: initially identifying basic themes, grouping related
concepts into organizing themes, and refining these into overarching themes. This approach
enabled a structured synthesis of how Al is applied in teacher education, what tools are in use, and
the principal obstacles encountered, guiding future research and practice in the field.

Discussion

The findings show that the tools of artificial intelligence applications in teacher education include
intelligent tutoring systems, automated assessment and feedback systems, virtual and augmented
reality, artificial intelligence-based learning and training analytics, personalized and adaptive
learning systems, virtual teaching assistants, data analysis, and management decision support. The
major challenges of using artificial intelligence in teacher education include ethical challenges and
personal, educational, infrastructural, and cultural and social, technical, process, and
organizational concerns.

In explaining these findings, it can be said that the integration of Al in teacher education is a
transformative set that provides personalized learning experiences, advanced professional
development, and improved teaching methods. Al technologies, including intelligent teaching
systems, Al-based analytics, and automated assessment tools, have become the core of modern
educational practices and significantly improve engagement, adaptability, and effectiveness, and
enhance teacher education by providing personalized learning paths, fostering critical thinking,
and supporting continuous professional growth. According to the research findings, intelligent
teaching systems, automated assessment systems, and virtual and augmented reality technologies,
Al-based learning and teaching analytics, personalized learning systems and adaptive tools, and
virtual teaching assistant systems play multifaceted and complementary roles in teacher education.

Despite its valuable contributions, this study has significant limitations: the literature review is
largely qualitative and quantitative data are not covered; studies in this area are mostly limited to
developed countries; therefore, future research should be extended to less developed and
developing countries to provide a more equitable picture. The use of quantitative and primary data
is essential to enhance validity and generalizability, and a multidimensional and participatory
approach that includes the perspectives of administrators, policymakers, faculty members, and
student teachers is desirable. Longitudinal studies on the impact of Al on teaching practices,
student teacher outcomes, and Al-supported professional development models are also
recommended to address practical barriers and maximize benefits. It is suggested that practical
strategies be developed for integrating Al into teacher education. The innovation of the present
study is that by carefully categorizing artificial intelligence tools and identifying challenges based
on their role in the classroom and examining implementation, cost, and technology acceptance
challenges in teacher education, it provides a descriptive-applied framework that enables
policymakers and teacher education administrators to make optimal and comprehensive decisions.
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Conclusion

As a complex agent, Al can profoundly transform educational experiences, increase teaching
effectiveness, and help augment human intelligence. If we describe Al as a complex agent, we find
that it has a form of agency; that is, the capacity to act, influence, and shape human environments.
Although Al is not the same as humans in terms of spiritual awareness, its ability to process
information, make decisions, and adapt to different contexts gives it a form of instrumental
rationality. In the educational process, this transforms Al from a purely technological tool to an
active participant in the learning process, mediating relationships between faculty and students
(Floridi & Sanders, 2004). However, this transformation requires careful consideration of technical
and ethical dimensions and the provision of professional context for faculty members. Looking
ahead, the teacher education system and Farhangian University in the Islamic Republic of Iran,
aligned with Al, promise continuous innovation, better access, and a more adaptive approach to
preparing faculty for the complexities of the digital age. The future of teacher education,
particularly at Farhangian University, is being shaped by Al, but the success of this path depends
on faculty readiness, comprehensive strategic planning, investment in infrastructure, and ongoing
support to properly reap its vast benefits. Farhangian University must now prioritize equipping
faculty with the knowledge and skills needed to harness Al. Al is not just a technological change;
it is a revolution that requires human oversight and empathy. For this transformation to succeed,
faculty must be at the center of it, ensuring that Al fosters equity, innovation, and progress in
education. Successful integration of Al into Iranian teacher education will significantly improve
educational standards, making it a valuable area for investigation by educational policymakers,
faculty, and researchers.
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