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Abstract:

The integration of Artificial Intelligence (Al) into education is reshaping pedagogical practices,
assessment methods, and learning environments. This transformation necessitates a re-
examination of teacher education programs to prepare future educators for Al-driven classrooms.
This paper critically examines the role of Al in education and identifies the competencies required
for teachers to effectively engage with emerging technologies. Given the critical need for Al literacy
among educators, it is essential to examine how teacher preparation programmes equip future
teachers not only with technological skills but also with the capacity for self-directed learning.
Drawing upon contemporary literature, the study highlights gaps in existing teacher education
frameworks, particularly in relation to Al literacy, ethical awareness, and data-driven pedagogy.
However, few have focused on how future educators perceive and prepare to implement Al in
practice. Understanding pre-service teachers’ experiences with Al including their self-directed
learning strategies, is crucial for identifying gaps in teacher-education programmes and ensuring
that future teachers are prepared to navigate the complexities of Al integration. The paper proposes
a conceptual framework for integrating Al into teacher education through curriculum redesign,
experiential learning, and interdisciplinary collaboration. The findings suggest that while Al
enhances efficiency and personalization in education, its successful implementation depends on
the preparedness of teachers to use it critically and ethically. The study concludes with policy and
practice implications for transforming teacher education in the digital age.
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Introduction

The rapid evolution of Artificial Intelligence (AI) has significantly influenced multiple sectors,
including education. Al-powered tools such as adaptive learning systems, intelligent tutoring

systems, and automated assessment platforms are increasingly being integrated into teaching-
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learning processes (Holmes et al., 2019). These advancements are redefining the role of teachers,
shifting them from knowledge transmitters to facilitators of learning.
In this context, teacher education programs must undergo substantial transformation to equip
future educators with the competencies required to operate effectively in Al-enhanced
environments. However, existing teacher preparation models remain largely rooted in traditional
pedagogical approaches, with limited emphasis on technological integration and Al literacy
(Zawacki-Richter et al., 2019). This paper argues that a paradigm shift is necessary to align
teacher education with the demands of the Al era.
Theoretical Framework
This study is grounded in the Technological Pedagogical Content Knowledge (TPACK)
framework proposed by Mishra and Koehler (2006), which emphasizes the integration of
technology, pedagogy, and content knowledge. The emergence of Al extends this framework by
requiring teachers to engage with intelligent systems that not only support instruction but also
influence decision-making processes.
Additionally, the paper draws upon constructivist learning theory, which views learning as an
active, learner-centered process. Al technologies support constructivist approaches by enabling
personalized and adaptive learning experiences. However, the integration of Al also requires
critical engagement with ethical and socio-cultural dimensions of technology use (Floridi et al.,
2018).
Artificial Intelligence in Education: Scope and Applications
Al in education encompasses a range of technologies, including machine learning, natural
language processing, and data analytics. Al literacy is ‘a set of competencies that enables
individuals to evaluate Al technologies critically, communicate and collaborate effectively with Al,
and use Al as a tool online, at home and in the workplace’ (Long & Magerko, 2020, April, p. 598).
Although Al is becoming increasingly important in education, efforts to integrate Al literacy into
teacher-education programmes remain limited, noted that teacher-preparation curricula often
overlook Al literacy. These technologies are applied in:

o Adaptive learning systems that tailor content to individual learners

e Automated assessment tools that provide instant feedback

e Chatbots and virtual assistants for student support

e Predictive analytics to identify learning gaps
These applications enhance efficiency and personalization but also raise concerns regarding data
privacy, algorithmic bias, and over-reliance on technology (Luckin et al., 2016).
Gaps in Existing Teacher Education Programs
Despite technological advancements, teacher education programs face several limitations:

e Limited AI Integration: Al is often absent from formal curricula or treated as a peripheral

topic rather than a core component.
e Inadequate Skill Development: Pre-service teachers lack hands-on experience with Al

tools and platforms.
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e Weak Focus on Ethics: Ethical considerations such as data protection and algorithmic
fairness are insufficiently addressed.
o Theory-Practice Disconnect: There is a gap between theoretical knowledge and
classroom application of Al technologies.
Core Competencies for AI-Ready Teachers: To address these gaps, teacher education must
focus on developing the following competencies:
e Al Literacy: Understanding basic Al concepts and applications
o Digital Pedagogical Skills: Designing technology-integrated learning environments
e Data Literacy: Interpreting and utilizing educational data
o Ethical Competence: Ensuring responsible and equitable use of Al
o Adaptability: Engaging in continuous professional learning
These competencies align with global frameworks for digital competence and future-ready
education (UNESCO, 2021).
Rethinking Teacher Education:
e A Conceptual Model: This paper proposes a three-dimensional model for integrating Al
into teacher education:
e Curriculum Integration: Al-related content should be embedded across courses,
including pedagogy, assessment, and research methodology.
o Experiential Learning: Student-teachers should engage with Al tools through
simulations, case studies, and practicum experiences.
o Institutional Support: Teacher education institutions must invest in infrastructure,
faculty development, and research initiatives.
This model emphasizes a holistic approach that combines knowledge, practice, and institutional
readiness.
Challenges and Constraints: The integration of Al in teacher education is constrained by:
o Digital divide and infrastructure gaps
e Resistance to technological change
e Limited policy frameworks
o Lack of trained teacher educators
Addressing these challenges requires coordinated efforts at institutional and policy levels.
Implications for Policy and Practice: Policymakers and institutions should:
e Incorporate Al competencies into teacher education standards
e Promote continuous professional development programs
e Develop ethical guidelines for Al use in education
e Encourage research and innovation in Al-driven pedagogy
In the Indian context, aligning these initiatives with national educational reforms can strengthen

teacher preparedness.
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Conclusion

The integration of Al in education represents a transformative shift that necessitates a rethinking
of teacher education. Preparing future educators for this era requires a comprehensive approach
that integrates technological, pedagogical, and ethical dimensions. While AI offers significant
opportunities for enhancing education, its effectiveness ultimately depends on teachers who are
equipped to use it critically and responsibly. Therefore, reimagining teacher education is essential
for building resilient and future-ready education systems.
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