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Abstract  

Artificial Intelligence (AI) is redefining the future of education by transforming teaching, learning, and 

teacher preparation across the world. In India, the rapid expansion of digital technologies and the 

implementation of the National Education Policy (NEP) 2020 have created a strong foundation for 

integrating AI into teacher education. This paper explores how AI can prepare future educators in India 

with the digital, pedagogical, and professional competencies required to meet the evolving demands of 

21st Century classrooms. The study is based on a comprehensive review of recent literature, policy 

documents and contemporary educational practices related to AI in teacher education. It examines the 

potential of AI-powered tools in enhancing personalized learning, lesson planning, intelligent assessment, 

classroom management, and continuous professional development. The review highlights that AI not only 

improves teaching efficiency and learner engagement but also support inclusive competency-based and 

data-informed educational practices. At the same time, it identifies significant infrastructure, limited AI 

literacy among teacher’s educators, ethical concerns, data privacy, algorithmic bias, and unequal access 

to technology. 

 

The study emphasizes that the successful integration of AI requires strategic policy implementation, 

institutional readiness, faculty capacity building and the development of ethical guidelines for responsible 

AI use. It concludes that AI has the potential to transform teacher education in India by empowering future 

educators with innovative teaching skills, critical digital competencies, and lifelong learning abilities, 

thereby creating a resilient, inclusive, and future-ready education system for India’s digital era. 

Keywords – Artificial intelligence, Teacher education, future educators, NEP 2020, Competencies, 

Digital Era. 

1. Introduction 

Education is the foundation of social, economic and national development, and teachers play a crucial role 

in shaping the quality of education. In the twenty-first century, rapid technological advancements have 

transformed the teaching-learning process, making digital competence an essential skill for educators. 

Among these innovations, Artificial intelligence (AI) has emerged as a powerful technology that is 

changing the way education is delivered, assessed, and managed. As India moves towards a digitally 

empowered education system, teacher education programs must prepare future educators to effectively 
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integrate AI into classroom practices. Artificial intelligence refers to the ability of computer systems to 

perform tasks that normally require human intelligence such as learning, reasoning, problem-solving, and 

decision-making. In education, AI supports personalized learning, Intelligent tutoring systems, automated 

assessment, learning analytics, and virtual teaching assistants. These technologies help teachers 

understand student’s learning needs, provide timely feedback, and improve the overall quality of teaching. 

Rather than replacing teachers, AI serves as a supportive tool that enhances their professional 

effectiveness. Teacher education is responsible for preparing competent, skilled and reflective teachers for 

the future. However, the changing educational landscape requires teacher education institutions to move 

beyond traditional teaching methods and equip prospective teachers with digital literacy, AI literacy, 

critical thinking and ethical awareness. The National Education policy (NEP) 2020 also emphasizes the 

integration of technology and digital learning, highlighting the need to prepare teachers who can 

effectively use AI to enhance teaching and learning. Despite its numerous benefits, the Adoption of AI in 

teacher education faces several challenges, including inadequate digital infrastructure, limited access to 

technology insufficient teacher training, and concerns related to data privacy and ethical use. The present 

study, “Artificial Intelligence in teachers Education, preparing future educators for India’s Digital Era”, 

aims to examine the role of AI in teacher education, explore its opportunities and challenges, and identify 

ways to prepare future educators for the demands of a rapidly evolving digital society. 

2. Literature of Review 

Artificial intelligence (AI) has become a significant driver of innovation in education, influencing teaching 

methodologies, learning environments, and teacher preparation across the world. As educational systems 

increasingly adopt AI-powered technologies, teacher education institutions are expected to prepare future 

educators with the knowledge, skills and ethical understanding necessary to integrate these technologies 

effectively. Currently literature suggests that AI is no longer viewed merely as a technological tool but as 

a catalyst for improving pedagogical practices, promoting personalized learning, and strengthening 

professional competencies among teachers. 

 

Holmes, Bialik and Fadel (2019) emphasized that AI should enhance rather than replace the role of 

teachers. According to their work, AI can support personalized instruction, intelligent assessment, and 

adaptive learning, but its effectiveness ultimately depends on teacher’s pedagogical expertise and 

professional judgement. The authors argued that teacher education should focus on developing critical 

thinking, creativity, collaboration, and ethical decision-making alongside technological competence. 

The concept of AI literacy has gained considerable attention in recent years. 

 

Limberg et al. (2024), in a Scoping Review of teacher education research, observed that although AI 

literacy is increasingly recognized as an essential competency, its integration into teacher education 

curricula remains limited. Their findings indicate that many programs continue to priorities general digital 

literacy while paying comparatively less attention to AI ethics, critical evaluation of AI-generated content, 

and pedagogical applications. The study recommends embedding AI literacy systematically within pre-

service teacher education to prepare educators for future digital classrooms. 

 

Overall, the existing literature demonstrates that artificial intelligence has significant potential to transform 

teacher education by enhancing teaching effectiveness, promoting AI literacy and developing essential 
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professional competencies among future educators. However, the reviewed studies also reveal persistent 

challenges related to curricular integration, ethical concerns, teacher preparedness, and institutional 

readiness, particularly in the Indian context. 

 

These finding indicate a clear need for future research on integrating AI effectively into teacher education 

programs to prepare future educators for India’s digital era. The present study aims to address this gap by 

exploring the role of AI in strengthening teacher education and supporting the developing of digitally 

competent educators. 

3. Research Gab 

The existing literature demonstrates that Artificial intelligence has the potential to enhance teaching, 

learning, assessment, and teacher professional development. Most studies have focused on AI applications 

in higher education, digital learning environments, or teacher’s perceptions of AI. Recent Research has 

also highlighted the importance of AI literacy, ethical consideration, and competency development among 

educators. However, these studies largely examine AI from a global perspective or concentrate on in- 

Service teachers rather than pre- service teacher education. 

 

In the Indian context, Although the National Education policy (2020) promotes technology - enabled 

teacher education, limited empirical research has examined how AI can be systematically integrated into 

teacher education programs to prepare future educators for the country’s rapidly evolving digital 

ecosystem. Existing studies provide limited evidence on the AI competencies required by pre-service 

teachers, institutional readiness, Curriculum integration, and the pedagogical challenges associated with 

AI adoption in teacher education institutions. Therefore, a significant research gap exists in understanding 

how Artificial intelligence can be effectively integrated into teacher education to develop competent, 

ethical, and digitally prepared future educators in India. The present study seeks to address this gap by 

examining the role of AI in strengthening teacher education for India’s digital era. 

4. Need and Significance 

The rapid advancement of Artificial intelligence (AI) is transforming the educational landscape and 

redefining the knowledge, skills, and competencies expected of future teachers. As AI powered 

technologies become an integral part of teaching, learning, and assessment, teacher education institutions 

must prepare pre-service teachers to use these technologies effectively, ethically, and pedagogically. This 

creates an urgent need to integrate AI into teacher education programs in a systematic and meaningful 

manner. Although previous studies have explored the application of AI in education, limited research has 

specifically examined its role in preparing future educators within the Indian teacher education system. 

Existing literature indicates gaps in AI literacy, curriculum integration, pedagogical preparedness and 

ethical awareness among pre-service teachers. 

 

These challenges highlight the necessity of developing teacher education programs that equip future 

educators with the competencies required for technology-enhanced classrooms. The significance of the 

study lies in its potential to provide a comprehensive understanding of how AI can strengthen teacher 

education in India’s digital era. The finding may assist teacher educators, curriculum developers, 

educational institutions, and policymakers in designing AI-integrated teacher education programs that 

align with the vision of the National education policy (N.E.P) 2020. 
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Furthermore, the study contributes to the growing body of knowledge on AI in teacher education by 

offering context-specific insights that may support future research, educational innovation, and evidence-

based policy decisions. 

Table - 2.4 - Need and Significance of the Study 

Identified Need Expected significance 

1- Integration of AI into teacher education Enhances the digital readiness of future 

educators. 

2 Development of AI literacy and ethical 

competence 

Promotes responsible and effective use of AI in 

teaching. 

3. Strengthening pedagogical and professional 

skills 

Improves innovative and learner-centered 

teaching practices. 

4 Addressing gaps in Indian teacher education Provides context-specific evidence for 

educational improvement. 

5 Supporting NEP 2020 and digital 

transformation 

Assist curriculum development, teacher training 

and educational policy 

 

The identified need and significance of integrating artificial intelligence into teacher education indicate 

that a systematic investigation is essential to understand its role in preparing future educators for India’s 

digital era. Therefore, it becomes necessary to clearly define the research problem guides the present study. 

Statement of the problem 

Artificial Intelligence (AI) is transforming education by reshaping teaching, learning, assessment, and 

classroom management. Despite its growing educational potential, the integration of AI into teacher 

education in India remains limited. Most pre-service teacher education programs continue to focus on 

general digital literacy, with insufficient emphasis on AI literacy, ethical competence, and the pedagogical 

application of AI. As a result, many future educators may not be adequately prepared to use AI effectively 

in technology-enabled classrooms. Although the National Education policy (2020) promotes technology-

driven, there is limited empirical evidence on how teacher education institutions are preparing future 

teachers for AI-enabled teaching and learning. Variations in curriculum design, institutional readiness, 

faculty expertise, and digital infrastructure further hinder effective AI integration. Therefore, the present 

study seeks to examine how Artificial intelligence can be effectively integrated into teacher education to 

prepare future educators with the pedagogical, ethical, and digital competencies required for India’s 

evolving digital era. 

Conceptual Framework 

The present study is based on the promise that the effective integration of Artificial Intelligence (AI) into 

teacher education can enhance the preparedness of future educators for India’s digital era. AI is viewed as 

a pedagogical resource that supports innovative teaching, personalized learning, intelligent assessment, 

and professional development. Its effective use depends on the development of AI literacy, digital 

competence, pedagogical knowledge and ethical awareness among pre-service teachers. The framework 

is guided by the national education policy (NEP) 2020 and the UNESCO AI Competency Framework for 

teachers (2024), both of which emphasize responsible AI integration and competency-based teacher 
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education. It proposed that systematic AI integration in teacher education programs develops essential 

competencies that prepare future educators to use AI effectively, ethically, and confidently in technology 

enabled classrooms. Thus, the framework provides the theoretical foundation for examining the role of AI 

in preparing future-ready teachers for India’s digital era. 

Objectives of the study 

1. To Assess the current status and extent of Artificial Intelligence integration in teacher education 

programs across India. 

2. To examine the role of AI in enhancing the digital, pedagogical and professional 

3. To identify the key benefit and challenges associated with integrating AI into teacher education 

curricula and practices. 

4. To examine the ethical consideration and principle of responsible AI use in preparing future educators. 

5. To Analyzed Institutional, curricular, and infrastructural barriers effecting effective AI integration in 

teacher education. 

6. To propose a comprehensive, evidence-based framework and strategic recommendations for the 

effective, equitable and inclusive integration of AI in Indian teacher education. 

Research Methodology 

The selected literature was analyzed thematically across five dimensions: Mechanisms of AI integration 

in teacher preparation, development of digital and pedagogical Competencies, benefits and 

implementation challenges, institutional and infrastructural requirement, and ethical considerations. The 

analysis further examines India’s National Education policy (NEP) 2020, evaluating the extent to which 

its policy vision aligns with the practical demands of AI-oriented teacher education. Academic and ethical 

integrity were maintained throughout the review, with consistent adherence to appropriate citation 

standards. Particular attention was given to the ethical challenges associated with AI adoption in 

education, including data privacy, algorithmic bias, academic integrity, digital equity, transparency, and 

the continued necessity of human oversight in technology-mediated learning environments. 

5. Result and discussion 

AI Integration in teacher Education the Integration of Artificial Intelligence (AI) into teacher education is 

emerging as an important dimension of educational transformation. The increasing availability of 

generative AI, intelligent tutoring systems, automated assessment tools, adaptive learning platform and 

AI- possibilities for teaching, learning assessment, and professional development. Consequently, teacher 

education can no longer be limited to conventional digital literacy, pre-service teachers increasingly 

require the knowledge, skills and professional judgement necessary to understand evaluate, and use AI 

effectively in educational contexts. The thematic analysis indicates that AI integration in teacher education 

is multidimensional, extending beyond the introduction of technological tools to curriculum, pedagogy, 

assessment, and professional development. AI can support prospective teachers in lesson planning 

instructional material development, assessment, feedback, and personalized learning. UNESCO’s AI 

Competency framework for teacher identifies 15 competencies across five dimensions, emphasizing AI 

foundations, AI pedagogy, ethics, human-centred approaches, and professional learning (UNESCO, 2024) 

Effective AI integration requires preservice teachers to move beyond basic technology awareness towards 

pedagogically meaningful and responsible use. They need to critically evaluate AI outputs, recognize its 

limitations and use AI without compromising human judgement and teacher-student interaction. Teacher 
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education institutions should therefore integrate AI competencies through curriculum, practical training 

and professional development. In India this requires adequate infrastructure faculty preparedness and 

curriculum readiness. Overall, AI integration should promote a human - centered approach, enabling 

future teacher to develop comprehensive AI Competency beyond conventional digital literacy (UNESCO, 

2024) 

NEP 2020 and the Indian Context 

India’s National Education policy (NEP) 2020 emphasizes the integration of technology into education 

and promotes flexible, innovative, and technology-enabled learning. By highlighting digital capabilities, 

teacher development, and equitable access to educational technology, the policy provides an important 

foundation for incorporating emerging technologies, including Artificial Intelligence (Ministry of 

education, 2020) In teacher education, AI can contribute to the development of digital and pedagogical 

Competencies by supporting personalized learning, assessment, instructional planning and data-informed 

teaching. However, translating the policy vision into effective practice requires adequate digital 

infrastructure, faculty preparedness, curriculum integration, and awareness of ethical and responsible AI 

use. Thus, NEP 2020 provides a supportive policy direction for technology-enabled teacher-education, 

while its effective realization depends on converting policy objectives into practical, inclusive and 

responsible institutional strategies. 

AI Competencies and benefits for future educators. 

Effective AI integration requires future teachers to develop digital, pedagogical and professional 

competencies. Beyond basic technical skills, they need the ability to critically evaluate AI-generated 

content, select appropriate tools and integrate AI into teaching with sound pedagogical judgement. 

AI can support teachers through personalized learning, lesson planning, instructional content 

development, assessment, feedback and ongoing professional development. These applications can 

improve teaching efficiency while enabling educators to respond more effectively to diverse learner needs. 

Teacher education programs should therefore prioritize AI literacy, critical thinking and responsible use, 

enabling future educators to view AI as a tool that supports - rather than replace - professional expertise. 

Institutional Readiness and Implementation Challenges. 

Effective AI integration in teacher education depends on adequate digital infrastructure, faculty 

preparedness, curriculum readiness and sustained institutional support. Many institutions however, 

continue to face limitations in access to appropriate technologies, reliable digital resources, and structured 

opportunities for faculty training. These challenges are further compounded by financial constraints, 

uneven technological access across regions and institutions, limited AI expertise among faculty, and the 

absence of clear implementation frameworks. Addressing these barriers requires continuous faculty 

development, strengthened infrastructure Curriculum reform, and deliberate institutional planning rather 

than isolated or short - term interventions. Thus, successful AI adoption requires a coordinated institutional 

approach supported by sustained investment, capacity building and long-term planning. Ethical and 

Responsible AI use the integration of AI into teacher education also demands careful attention to its ethical 

and responsible use. Key concerns include data privacy, algorithmic bias, transparency, academic 

integrity, and the risk of over-reliance on AI-generated outputs. Future educators must therefore be 

equipped to engage with AI critically and responsibly, upholding human judgement, professional 

accountability, and respect for learners’ rights. Teacher education programs should embed ethical AI 
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literacy within their curricula, enabling prospective teachers to understand both the potential and 

limitations of these technologies. 

 

Ultimately, a human-centered approach is essential to ensure that AI enhances teaching and learning rather 

than supplanting the professional role of the educator (UNESCO, 2024) 

6. Conclusion  

Artificial Intelligence holds significant potential to transform teacher education by strengthening digital 

competence, pedagogical practices, assessment, personalized learning, and professional development. The 

analysis indicates that effective AI integration requires more than mere access to technology, it depends 

equally on competent educators, institutional readiness, appropriate curricular integration and responsible 

use. In the Indian context, NEP 2026 provides a supportive policy direction for technology enabled 

education However, translating this vision into practice requires stronger infrastructure, greater faculty 

preparedness, targeted AI-focused competencies, and heightened ethical awareness. Ultimately, preparing 

future educators for India’s digital era calls for a human-centered, pedagogically meaningful, and 

responsible approach to AI integration one that ensures technology enhances, rather than replaces, the 

professional role of the teacher. Educational / Practical Implications. The findings carry several 

implications for teacher education. AI competencies should be integrated into teacher education curricula 

through practical training lesson planning, assessment activities and reflective practice. Teacher educators, 

in turn require sustained professional development to use AI effectively and to guide prospective teachers 

in its responsible application. Teacher education institutions should strengthen digital infrastructure and 

ensure equitable access to AI-enable resources. At the same time, ethical AI literacy must be embedded 

within teacher preparation programs to promote data privacy, critical evaluation, academic integrity and 

sound human judgment. Collectively, these measures can help prepare future educators to use AI 

effectively, critically, and responsibly across diverse educational contexts. Recommendations and 

Suggestions for future Research -Teacher education institutions should develop structured AI competency 

programs, strengthen faculty training initiatives, and systematically integrate AI-related content and 

practical activities into teacher education curricula. Institutions should also establish clear guidelines for 

the ethical and responsible use of AI, supported by adequate digital infrastructure and sustained 

institutional support. Future research should prioritize empirical studies involving teacher educators and 

pre-service teachers to examine their AI competencies, preparedness, experiences and challenges. 

Comparative studies across institutions and regions, along with longitudinal research designs, would help 

assess the effectiveness and long-term impact of AI integration in teacher education. Limitations of the 

Study This study is subject to certain limitations. First, it draws primarily on a reviewed and thematic 

analysis of existing literature and policy documents, rather than on primary empirical data collected from 

teacher educators or pre-service teachers. Second, given the rapidly evolving nature of AI, emerging 

technologies, practices, and available evidence may change over time, which may affect the continuing 

relevance of the findings. Finally, variations in institutional infrastructure, faculty preparedness and 

regional contexts across India may limit the generalizability of the study’s conclusions. 
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