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Abstract 
The National Education Policy (NEP) 2020 emphasizes comprehensive reforms in teacher 

education with a focus on competency-based learning, multidisciplinary perspectives, digital 

integration, and continuous professional development. In this evolving educational landscape, 

Artificial Intelligence (AI) offers significant potential to support pedagogical transformation 

and institutional change in teacher education. This paper explores how AI-enabled practices 

can contribute to aligning teacher education reforms with the vision and objectives of NEP 

2020. The study examines key applications of AI in personalized learning, intelligent lesson 

planning, adaptive assessment and feedback, virtual teaching simulations, and data-driven 

professional development for both pre-service and in-service teachers. AI tools are shown to 

facilitate reflective teaching, inclusive pedagogy, and outcome-based education by addressing 

diverse learner needs and enhancing instructional effectiveness. At the same time, the paper 

critically discusses challenges related to ethical concerns, data privacy, digital divide, and the 

preparedness of teacher educators to meaningfully integrate AI technologies. The paper argues 

that responsible and strategic integration of AI can act as a catalyst for pedagogical innovation 

and quality enhancement in teacher education. Aligning AI-enabled practices with NEP 2020 

has the potential to strengthen teacher preparation programs and better equip future teachers 

for the demands of 21st-century classrooms. 
Keywords: Teacher Education, NEP 2020, Artificial Intelligence, Pedagogical Transformation, 

AI-Enabled Practices, Educational Reform 

Introduction 

Teacher education has emerged as a central concern in contemporary educational reform across 

the world. Rapid social change, technological advancement, and evolving learner expectations 

have profoundly altered the nature of teaching and learning (UNESCO, 2021). In this changing 

context, teachers are expected not only to possess strong subject knowledge but also to 

demonstrate pedagogical competence, digital literacy, ethical sensitivity, and the ability to 

engage diverse learners (Darling-Hammond, 2017). Preparing such teachers requires a robust 

and forward-looking teacher education system that is responsive to both national priorities and 

global developments. 

In India, the National Education Policy (NEP) 2020 provides a comprehensive framework for 

transforming the education system, with teacher education positioned as a foundational element 

of this transformation (Government of India, 2020). The policy envisions a shift towards 

holistic, multidisciplinary, and competency-based teacher preparation that integrates theory 

with practice and emphasizes continuous professional development. At the same time, 

advancements in Artificial Intelligence (AI) are opening new possibilities for rethinking 

pedagogy, assessment, and professional learning. AI-enabled tools are increasingly being used 

to personalize learning experiences, support intelligent tutoring, automate feedback, and 

generate data-driven insights into teaching and learning processes (Holmes et al., 2019; 

Zawacki-Richter et al., 2019). 

The convergence of teacher education reforms under NEP 2020 and the rapid expansion of AI 

in education presents a unique opportunity to rethink how teachers are prepared for the 21st 

century. However, the meaningful integration of AI into teacher education requires careful  

alignment with pedagogical goals, ethical principles, and policy directions (Floridi et al., 2018). 

This paper seeks to examine how AI-enabled practices can contribute to pedagogical 

transformation in teacher education while supporting the broader vision of NEP 2020. 
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Rationale of the Study 

The rationale for this study stems from the recognition that teacher education plays a decisive 

role in determining the quality of an education system. Research consistently shows that 

effective teacher preparation must move beyond traditional, theory-heavy models towards 

practice-based and competency-oriented approaches (Cochran-Smith et al., 2016; Darling-

Hammond, 2017). NEP 2020 calls for a fundamental reorientation of teacher education towards 

multidisciplinary and competency-based approaches, but translating these policy intentions 

into practice remains a complex task (Government of India, 2020). 

Simultaneously, the growing presence of AI in education offers powerful tools that can 

potentially support this transformation. AI-enabled practices can enhance personalized 

learning, provide continuous feedback, and facilitate reflective teaching (Holmes et al., 2019). 

However, there is limited systematic understanding of how these technologies can be integrated 

into teacher education in ways that are pedagogically meaningful and aligned with national 

policy goals (Ouyang & Jiao, 2021). This study is therefore rationalized by the need to explore 

the intersection between NEP 2020 reforms and AI-enabled pedagogical practices. 

Need and Significance of the Study 

There is a growing need to examine the role of Artificial Intelligence in teacher education, as 

existing research has largely concentrated on AI applications for school-level teaching and 

student learning. Limited attention has been given to how AI can support teacher preparation, 

reflective practice, and continuous professional development. This gap underscores the 

importance of systematic inquiry into the potential and challenges of AI integration in teacher 

education. The significance of the study lies in its potential contributions to policy, practice, 

and scholarship. At the policy level, the study can inform the development of guidelines and 

frameworks for responsible AI use in teacher education. At the institutional level, it can assist 

teacher education institutions in designing curricula and professional development 

programmes that integrate AI in pedagogically meaningful ways. Academically, the study 

contributes to the growing body of literature on teacher education reform, digital pedagogy, 

and educational innovation. By linking AI-enabled practices with the vision of NEP 2020, the 

study seeks to support the development of a teacher education system that is responsive, 

inclusive, and capable of preparing teachers for the demands of 21st-century classrooms. 

Review of Related Literature 

Existing literature on teacher education reforms highlights the persistent global call for shifting 

from traditional, theory-heavy pedagogies to more reflective, competency-based, and practice-

oriented teacher preparation models that better address classroom realities and diverse learner 

needs. Research on teacher education reforms emphasizes the need for reflective, competency-

based, and practice-oriented teacher preparation (Cochran-Smith et al., 2016; Darling-

Hammond,  

2017). Studies on NEP 2020 highlight its focus on multidisciplinary teacher education, 

integrated programmes, and continuous professional development (Government of India, 

2020). Parallel research on AI in education shows that AI supports personalized learning, 

adaptive feedback, learning analytics, and intelligent tutoring, while also raising ethical and 

equity concerns (Holmes et al., 2019; Zawacki-Richter et al., 2019; Floridi et al., 2018). 

Emerging studies on AI in teacher education indicate that AI can assist lesson planning, 

assessment, simulations, and reflective practice, though empirical evidence remains limited 

(Ouyang & Jiao, 2021; Kessler et al., 2023). Moreover, emerging research focusing on the 

alignment of AI with NEP 2020 underscores potential synergies in advancing personalized and 

inclusive education, although challenges such as infrastructure limitations, digital divides, and 

capacity building persist. Despite this expanding evidence base, the literature reveals limited 

empirical attention to how AI-enabled practices can be systematically integrated into teacher 

education in ways that align with national policy goals like those of NEP 2020 and contribute 
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to meaningful pedagogical transformation. This gap justifies the present study’s focus on 

exploring the role of AI in supporting the ongoing reform agenda in teacher education. 

Conceptual Framework: Pedagogical Transformation 

Pedagogical transformation involves a shift from teacher-centered to learner-centered, 

competency-based, and reflective approaches to teaching and learning (Fullan, 2013; Kember, 

2016). NEP 2020 emphasizes holistic education, experiential learning, and outcome-based 

assessment (Government of India, 2020). Within this framework, AI functions as an enabling 

force that supports personalized learning, adaptive assessment, and data-informed pedagogy 

(Holmes et al., 2019). This transformation is central to realizing the vision of the National 

Education Policy 2020, which emphasizes holistic education, experiential learning, and 

continuous professional growth. 

At the core of pedagogical transformation lies a shift in the role of the teacher from a transmitter 

of knowledge to a facilitator of learning. Teachers are expected to design learning experiences 

that actively engage learners, encourage inquiry, promote critical thinking, and support 

collaboration. This shift requires teacher education programmes to prioritize the development 

of pedagogical competencies such as instructional design, assessment literacy, classroom 

management, inclusive practices, and reflective thinking. The conceptual framework of the 

present study positions pedagogical transformation as a dynamic process shaped by the 

interaction of policy directives, institutional practices, and technological innovations. 

Another key dimension of pedagogical transformation is the movement towards competency-

based and outcome-oriented education. Rather than focusing solely on syllabus completion and 

examination performance, teaching and learning are oriented towards the development of 

clearly defined competencies, including cognitive, social, emotional, and ethical capacities. In 

teacher education, this approach emphasizes demonstrable teaching skills, professional 

dispositions, and the ability to apply theoretical knowledge in real classroom contexts. 

Pedagogical transformation, therefore, requires assessment practices that are formative, 

continuous, and aligned with learning outcomes. 

Experiential and reflective learning also form essential components of the conceptual 

framework. Transformative pedagogy recognizes that teachers learn best through experience, 

reflection, and dialogue. School-based internships, micro-teaching, lesson study, and reflective 

journals provide opportunities for teacher trainees to connect theory with practice and to 

critically examine their own teaching beliefs and actions. Reflection enables teachers to 

become self-aware professionals who continuously evaluate and improve their practice. 

Within this transformed pedagogical landscape, technology—and particularly Artificial 

Intelligence—acts as an enabling force rather than a replacement for human teaching. AI-

enabled tools can support personalized learning pathways, adaptive assessment, real-time 

feedback, and data-informed decision-making. When integrated within a sound pedagogical 

framework, AI has the potential to strengthen learner-centered and competency-based 

approaches advocated by NEP 2020. Thus, the conceptual framework of this study views AI as 

a catalyst that supports and enhances pedagogical transformation rather than as an end in itself. 

The framework also foregrounds inclusivity and equity as central principles of pedagogical 

transformation. Transformed pedagogy seeks to address diverse learner needs, reduce learning 

barriers, and promote universal access to quality education. Teacher education programmes 

must therefore prepare teachers to design inclusive learning environments and to use digital 

tools responsibly to support learners with varied backgrounds, abilities, and linguistic contexts. 

AI-Enabled Practices in Teacher Education 

Artificial Intelligence (AI) supports pedagogical transformation in teacher education by 

enabling personalized, adaptive, and data-informed teaching–learning processes. Key AI-

enabled practices relevant to teacher education are discussed below: 

• Personalized Learning for Teacher Trainees 
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AI-driven learning platforms can analyze individual learning patterns, prior knowledge, and 

progress of teacher trainees to provide customized learning pathways. Such personalization 

allows trainees to engage with content at their own pace, focus on areas requiring improvement, 

and develop mastery of professional competencies. Personalized learning promotes self-

directed learning and aligns with competency-based teacher education. 

• Intelligent Lesson Planning and Instructional Design 

AI tools assist teacher trainees in designing structured and outcome-oriented lesson plans by 

suggesting instructional strategies, learning activities, and assessment methods. These tools 

help align learning objectives with pedagogical approaches and encourage systematic planning. 

Over time, such support enhances trainees’ confidence and pedagogical decision-making skills. 

• Adaptive Assessment and Automated Feedback 

AI-enabled assessment systems facilitate continuous formative assessment by automatically 

evaluating assignments, quizzes, and reflective journals. They provide immediate and detailed 

feedback, enabling teacher trainees to identify strengths and weaknesses. Exposure to adaptive 

assessment models prepares future teachers to adopt more diagnostic and learner-centered 

evaluation practices. 

• Virtual Teaching Simulations and Practice Environments 

AI-powered simulations create realistic classroom scenarios where teacher trainees can 

practice teaching, classroom management, and communication skills in a risk-free 

environment. These simulations respond dynamically to trainee actions and offer feedback, 

helping bridge the gap between theory and practice. 

• Learning Analytics and Data-Informed Decision Making 

AI systems analyze data related to learner engagement, performance, and participation to 

generate insights that support instructional improvement. Teacher trainees learn to interpret 

data and use evidence to refine teaching strategies, thereby developing a culture of reflective 

and informed practice. 

• AI-Supported Continuous Professional Development 

AI-enabled platforms recommend professional development courses and resources based on 

individual needs and career goals. This supports flexible, personalized, and ongoing 

professional learning for both pre-service and in-service teachers, consistent with the vision of 

lifelong learning. 

Opportunities of AI in Teacher Education 

Artificial Intelligence (AI) presents significant opportunities for strengthening teacher 

education and advancing pedagogical transformation. When integrated thoughtfully, AI-

enabled practices can enhance the quality, relevance, and effectiveness of teacher preparation 

and professional development. Major opportunities are outlined below: 

• Enhancing Quality of Teacher Preparation 

AI supports personalized learning, adaptive assessment, and intelligent feedback, which help 

teacher trainees develop professional competencies more effectively. These tools enable deeper 

understanding of pedagogical concepts and promote mastery of teaching skills, thereby 

improving the overall quality of teacher preparation. 

• Supporting Learner-Centered Pedagogy 

AI-enabled systems facilitate individualized learning pathways and continuous feedback, 

encouraging a shift from teacher-centered instruction to learner-centered pedagogy. Teacher 

trainees exposed to such practices are more likely to adopt student-focused approaches in their 

future classrooms. 

• Promoting Inclusive Education 

AI technologies can provide multilingual support, assistive tools for learners with disabilities, 

and adaptive content for diverse learning needs. This enables teacher education programmes to 
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prepare future teachers to design inclusive and equitable learning environments. 

• Strengthening Reflective Practice 

AI tools that analyze teaching performance, classroom interactions, and assessment data 

provide valuable feedback to teacher trainees. Such feedback supports self-reflection and 

continuous improvement, which are essential for professional growth. 

• Expanding Access to Professional Development 

AI-powered platforms enable flexible and personalized professional learning opportunities, 

making continuous professional development accessible to teachers across different regions. 

This supports lifelong learning and capacity building. 

• Improving Institutional Effectiveness 

AI-based learning analytics assist institutions in monitoring programme effectiveness, 

identifying gaps, and making evidence-based decisions. This contributes to improved planning, 

quality assurance, and accountability in teacher education institutions. 

Challenges of AI in Teacher Education 

While Artificial Intelligence (AI) offers considerable opportunities for transforming teacher 

education, its integration also presents several challenges that must be critically addressed. 

These challenges relate to ethical, infrastructural, pedagogical, and institutional dimensions. 

• Ethical and Data Privacy Concerns 

AI systems rely on large volumes of data related to learners and teachers. The collection, 

storage, and use of such data raise serious concerns regarding privacy, confidentiality, and 

informed consent. There is also the risk of algorithmic bias, where AI systems may reinforce 

existing inequalities. Teacher education institutions must establish strong ethical guidelines 

and data protection mechanisms. 

• Digital Divide and Unequal Access 

Significant disparities exist in access to digital devices, internet connectivity, and technological 

infrastructure across regions and institutions. Such inequalities may limit the effective use of 

AI and widen existing educational gaps. Ensuring equitable access remains a major challenge. 

• Limited Preparedness of Teacher Educators 

Many teacher educators lack adequate training and confidence in using AI-enabled tools for 

pedagogical purposes. Without systematic capacity-building initiatives, AI integration may 

remain superficial or ineffective. 

• Inadequate Infrastructure and Technical Support 

The successful implementation of AI requires reliable infrastructure, technical expertise, and 

maintenance systems. Many teacher education institutions face constraints related to funding, 

hardware, software, and technical support staff. 

• Risk of Over-Reliance on Technology 

Excessive dependence on AI may reduce human interaction, professional judgment, and 

creativity in teaching. Pedagogy must remain grounded in human values, with AI serving as a 

supportive tool rather than a substitute for teachers. 

• Resistance to Change 

Institutional culture, traditional practices, and apprehension towards new technologies may 

lead to resistance among faculty and administrators. Change management and awareness-

building are essential for successful adoption. 

Policy & Institutional Implications 

• Development of National and State-Level Guidelines 

Clear guidelines should be formulated to define the appropriate and ethical use of AI in teacher 

education. These guidelines should address issues of data privacy, transparency, accountability, 

and equity, ensuring that AI adoption aligns with the values and objectives of NEP 2020. 

• Curriculum Reforms in Teacher Education 
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Teacher education curricula should incorporate AI literacy, digital pedagogy, and ethical 

dimensions of technology use. Future teachers must be equipped not only to use AI tools but 

also to critically evaluate their pedagogical implications. 

• Capacity Building of Teacher Educators 

Regular professional development programmes should be organized to enhance teacher 

educators’ competence in AI-enabled pedagogies. Training should focus on both technical 

skills and pedagogical integration. 

• Strengthening Infrastructure and Digital Ecosystems 

Governments and institutions must invest in reliable digital infrastructure, high-speed 

connectivity, and technical support systems. Adequate infrastructure is a prerequisite for 

effective AI integration. 

• Encouraging Research and Innovation 

Policies should promote research on AI in teacher education, including pilot projects, impact 

studies, and innovation labs. Evidence generated through research can guide scalable and 

context-sensitive implementation. 

• Institutional Leadership and Strategic Planning 

Teacher education institutions should develop strategic plans for digital transformation that 

integrate AI into teaching, learning, assessment, and administration. Strong leadership is 

essential for guiding change and fostering a culture of innovation. 

Conclusion 

Teacher education reform is central to realizing the transformative vision of the National 

Education Policy 2020. The policy’s emphasis on competency-based education, 

multidisciplinary learning, experiential pedagogy, and continuous professional development 

calls for a rethinking of traditional approaches to teacher preparation. At the same time, rapid 

advances in Artificial Intelligence are reshaping educational practices and creating new 

possibilities for enhancing teaching and learning processes. This paper has argued that AI-

enabled practices, when aligned with the reform objectives of NEP 2020, can act as a powerful 

catalyst for pedagogical transformation in teacher education. AI supports personalized learning, 

intelligent lesson planning, adaptive assessment, virtual teaching simulations, learning 

analytics, and continuous professional development. These practices contribute to the 

development of reflective, competent, and future-ready teachers who are capable of addressing 

diverse learner needs and adapting to changing educational contexts. However, the integration 

of AI in teacher education is not without challenges. Ethical concerns, data privacy issues, 

digital divide, limited preparedness of teacher educators, and infrastructural constraints must 

be addressed through well-conceived policies and institutional strategies. Responsible and 

inclusive implementation of AI requires clear guidelines, capacity building, curriculum 

reforms, and sustained investment in digital infrastructure. In conclusion, AI should be viewed 

not as a replacement for teachers or pedagogical judgment, but as a supportive tool that 

enhances human-centered education. By strategically aligning AI-enabled practices with the 

vision of NEP 2020, teacher education institutions can strengthen the quality and relevance of 

teacher preparation and contribute to building an education system that is innovative, equitable, 

and responsive to the demands of the 21st century. 
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