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Abstract 

The rapid advancement of Artificial Intelligence (AI) is transforming all dimensions of life, 

including education. In this evolving scenario, teacher education programs must reimagine their 

purpose, structure, and delivery to prepare educators for AI-integrated learning ecosystems. This 

conceptual and policy review paper explores the urgent need to reframe teacher education in India 

and globally in the age of AI. It critically analyzes how AI is influencing pedagogical roles, 

redefining teacher competencies, and introducing new ethical and professional challenges. 

Drawing on policy documents such as NEP 2020, UNESCO's AI in Education framework, and 

OECD guidelines, the paper identifies significant gaps and opportunities in current teacher training 

curricula. It also synthesizes insights from international best practices, scholarly literature, and 

education technology reforms to propose a future-oriented framework for teacher education that 

aligns with digital fluency, critical thinking, data ethics, and human-AI collaboration. 

The study adopts a purely conceptual and review-based methodology, focusing on qualitative 

content analysis of existing literature, frameworks, and government policy documents. No primary 

data is collected; rather, this work provides an integrative synthesis that connects theory with 

policy and practice. The findings emphasize the need for a transformative shift in both pre-service 

and in-service teacher education, moving beyond traditional content delivery to include AI ethics, 

adaptive learning design, and critical digital pedagogy. The paper concludes with 

recommendations for curriculum reform, capacity building, and policy realignment to empower 

educators as AI-aware facilitators of future learning. This research aims to contribute to the 

evolving discourse on education reform by positioning teachers at the center of sustainable and 

ethical AI integration in classrooms. 

Keywords: Artificial Intelligence, Teacher Education, Digital Pedagogy, NEP 2020, Policy 

Review, Curriculum Transformation, Human-AI Collaboration, Educational Reform. 
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Introduction 

In Present perspective Technology in education system is important part for Teachers and also 

students. In This time the most important thing in human life is Artificial Intelligence (AI). Its 

impact is clearly visible in education – how children study, how teachers teach and how schools 

and colleges teach – everything is change day by day and every one try to adopt this. At such a 

time, it is time to revise the old teacher teaching methods. It is even more important in a country 

like India, because here education reaches a very large scale and children from different 

backgrounds and different cultures also  

The dream of the National Education Policy (NEP) 2020 is that our education takes everyone 

along, develops skills in children and uses technology properly. In fulfilling this dream, the role 

of the teacher is the most important and also more challenging than ever before. Economic Times 

Education. (2023, July 29). Digital Education: The game changer for NEP-2020 

implementation. ET Education. Retrieved from 

https://education.economictimes.indiatimes.com/news/government-policies/digital-education-

the-game-changer-for-nep-2020-implementation/102238310  

The reality is that in present time teachers training programmes in India are not fully preparing 

teachers for the present time and also for upcoming world. where humans and machines will work 

together. Our teacher education overloaded with extra work like project expra curricular activities. 

Teachers are not fully able to perform perfectly in classroom. Although digital initiatives like 

SWAYAM, NISHTHA and DIKSHA have been launched in recent years, the true use of AI in 

teacher training has not yet been achieved. 

Today there is a need to look at teacher education from a new perspective. This is not only due to 

the rapid development of AI technology, but also because student expectations are changing, 

teaching-learning methods are changing and policies are also showing new directions. The 

classroom is no longer limited to just four walls. It has now become an environment that includes 

AI-powered tools such as adaptive learning platforms, chatbots, virtual reality, smart tutor systems 

and data-based analytics. In these changing circumstances, we no longer need teachers who can 

only teach content, but teachers who can understand technology and use it correctly, guide children 

and at the same time keep them connected with moral values and human sensibilities. A real teacher 

will be the one who not only imparts knowledge but also becomes a guide, companion and 

protector of values for children. 
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The use of AI in education is not limited to machines only. It raises deep questions—like what will 

be the real role of a teacher in the era of AI? Are we able to ensure that human emotions and 

sensibilities remain even amidst technology? And when teachers use AI in teaching, evaluation or 

content delivery, what ethical rules and limits should they keep in mind? Such questions demand 

a conceptual, interdisciplinary, and forward-thinking approach in teacher education. 

This paper, therefore, aims to fill a critical gap in educational scholarship by offering a conceptual 

and policy review of teacher education in the context of AI. It does not seek to evaluate existing 

programs quantitatively but rather to synthesize current literature, global policy insights, and 

theoretical frameworks to propose a visionary model for AI-ready teacher education. It focuses on 

rethinking pre-service and in-service teacher training to foster AI literacy, ethical responsibility, 

digital creativity, and learner-centered pedagogical innovation. 

In doing so, the paper addresses a vital concern: If we do not reform our teacher education systems 

today, we risk producing a generation of educators who are ill-equipped to guide students through 

the complexities of AI-driven societies. As the boundary between human and machine intelligence 

continues to blur, the educator’s role as a thoughtful, ethical, and emotionally intelligent 

professional becomes not less important, but more so. Hence, this research is both timely and 

necessary, contributing to the larger discourse on education reform, technological ethics, and 

sustainable human development in the AI era. 

Theoretical Foundations of Teacher Education in the Age of AI 

Teacher education, as both a practice and a field of study, has traditionally been grounded in several 

theoretical foundations that inform how teachers are prepared for the profession. These include 

behavioral theories, constructivist learning models, humanistic psychology, and sociocultural 

learning perspectives. However, in the age of Artificial Intelligence (AI), these foundational 

theories must be revisited, expanded, and partially reimagined to accommodate the dynamic 

transformations occurring in educational environments.  

1.Constructivism and Personalized Learning 

Constructivist theory states that children learn best when teacher experience, ask questions to 

children, and reflect understanding of all . This is what scholars like Piaget and Vygotsky define 

about AI and digital education techniques. This makes learning even more personalized and 

student-centered. But the role of the teacher has become even more important. They need to be not 
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just teachers, but guides who use AI wisely—to help children understand deeply, learn together, 

and develop new ideas. 

2. Behaviorism and Algorithmic Instruction 

Behaviorist learning theories, most notably advocated by B.F. Skinner, rely on stimulus-response 

patterns, reinforcement, and measurable outcomes. Skinner, B. F. (1964). New methods and new 

aims in teaching. Phi Delta Kappan, 45(8), 421–426. AI-and digital learning giving educational 

technologies such as mind tutoring systems and gamified learning platforms often operate on 

behaviorist principles, reinforcement of behavioral correct answers through fast feedback and 

rewards. Students must be fast learner and having creative thinking and it’s good for future 

perspective. Thus, teacher education must prepare educators to balance in students and teacher’s 

classroom behaviour and how both manage the digital learning in classroom environment. 

3. Humanism and the Ethics of Technology 

Humanistic educational theories, as championed by Carl Rogers and Abraham Maslow, place 

derived the emotional, social development, and psychological development of the learner.  

Rogers, C. R. (1961). On becoming a person: A therapist’s view of psychotherapy. Houghton 

Mifflin. These theories remind us that education is not about knowledge understanding, but about 

nurturing the whole person personality. Maslow, A. H. (1954). Motivation and personality. 

Harper & Row. In AI-enhanced learning environments, the risk of depersonalization and 

emotional disconnection becomes significant. For example, while AI can deliver curriculum 

content, it cannot replicate empathy, moral judgment, or nuanced understanding of learners’ 

emotional states. Teacher education, therefore, must embed humanistic ethics into AI literacy, 

enabling educators to ensure that technological tools enhance rather than diminish human values 

in the classroom. (Holmes et al., 2022; Selwyn, 2019; UNESCO, 2021). 

4. Sociocultural Theory and the Digital Divide 

Vygotsky’s sociocultural theory asserts that learning is inherently social and mediated by cultural 

tools and contexts. (Vygotsky, 1978; Suresh & Kumar, 2022; UNESCO, 2021). This 

perspective is crucial when evaluating AI use in diverse Indian classrooms. AI technologies, 

often designed in global contexts, may not align with the different linguistic, socio-economic, and 

cultural perspective of Indian learners and other countries also.  
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5. 21st Century Skills and Digital Pedagogy Frameworks 

Global educational discourse now emphasizes the development of 21st-century competencies such 

as critical thinking, creativity, communication, and collaboration. Frameworks such as the TPACK 

(Technological Pedagogical Content Knowledge) model (Koehler & Mishra, 2009; Voogt & 

Roblin, 2012; Trilling & Fadel, 2009) and SAMR (Substitution, Augmentation, Modification, 

Redefinition) model provide structured ways for involving AI and technology into subject 

pedagogy. These models must be incorporated into teacher education curricula to help educators 

design meaningful learning experiences using AI, without losing sight of pedagogical depth. 

(Puentedura, 2006; Hamilton, Rosenberg, & Akcaoglu, 2016; Trust, 2017). 

Review of Global and Indian Policies on Teacher Training and EdTech 

1. Global Policy Frameworks 

a) UNESCO: AI and the Futures of Learning (2021) 

UNESCO's report underscores the ethical, cultural, and pedagogical implications of AI in 

education. It highlights the role of teachers as central to humanizing the learning process, even in 

highly automated environments. The policy stresses three key teacher competencies: 

UNESCO. (2023). AI and education: Guidance for policy-makers. Paris: UNESCO 

Publishing. https://unesdoc.unesco.org 

b) OECD: Teaching in the Digital Age (2020) 

The OECD recognizes that digitalization is transforming not just classrooms but the professional 

identity of teachers. It proposes a competency framework that includes: 

Pedagogical knowledge for blended and online learning 

Ability to critically assess digital resources 

OECD. (2020). Teaching in the digital age. OECD Publishing.  

https://doi.org/10.1787/598f6f3f-en 

c) European Commission: DigCompEdu Framework (2017) 

This framework defines six areas of digital competence for educators, ranging from professional 

engagement to empowering learners using digital tools. It introduces progressive levels of 

competence—from “Newcomer” to “Pioneer”—and encourages modular training that can be 

adapted to individual teacher needs. 

 

 



Omniscient 
(An International Multidisciplinary Peer Reviewed Journal) 
Vol 3 Issue 4 Oct-Dec 2025 EISSN: 2583-7575 

104 
 

2. Indian Policies and Initiatives 

a) National Education Policy (NEP) 2020 

NEP 2020 is a landmark in India’s education reform. It reimagines the teaching profession by 

emphasizing continuous learning, digital pedagogy, and experiential methods. Specific highlights 

related to teacher education include: 

Revamping B.Ed. into a four-year integrated program 

Focus on 21st-century skills, including digital and data literacy 

Establishment of a National Mission for Mentoring (NMM) 

Mandatory CPD programs via online platforms like SWAYAM, DIKSHA, and NISHTHA 

b) NISHTHA (National Initiative for School Heads and Teachers Holistic Advancement) 

Launched in 2019, this program aims to build competencies among teachers at the elementary 

level through face-to-face and online modes. It offers modules on ICT and digital pedagogy but 

is yet to introduce structured content on AI awareness, data ethics, or personalized learning 

systems. Government of India. (2019). NISHTHA: National Initiative for School Heads and 

Teachers’ Holistic Advancement. Samagra Shiksha, India. Retrieved from 

https://www.india.gov.in/spotlight/nishtha  

c) DIKSHA Platform 

DIKSHA is a national digital infrastructure for teachers offering open educational resources 

(OERs). While it has successfully democratized access to digital content, its teacher training 

modules have limited engagement with AI or future-ready digital frameworks. 

d) National Professional Standards for Teachers (NPST) Proposed under NEP, NPST aims to 

define clear performance standards for teachers. It emphasizes professional autonomy, knowledge 

of assessment tools, and use of EdTech. However, it does not yet provide specific guidelines on 

AI-based teaching tools or human-AI interaction models. 

3. Policy Gaps and Challenges in the Indian Context 

Despite policy advancements, several structural challenges remain: 

a) Lack of Conceptual Understanding of AI 

Most teacher training modules confuse AI with general ICT skills. AI is a subset of technology 

that includes machine learning, natural language processing, and predictive analytics—none of 

which are currently addressed in teacher education. 

 



Omniscient 
(An International Multidisciplinary Peer Reviewed Journal) 
Vol 3 Issue 4 Oct-Dec 2025 EISSN: 2583-7575 

105 
 

b) One-Size-Fits-All Approach 

Indian teacher education programs are often highly standardized and theory-heavy. AI integration 

demands localized, flexible, and modular training based on teacher readiness levels and regional 

resource availability. 

c) Digital Divide and Infrastructure 

India’s digital divide, especially in rural areas, undermines equitable access to AI tools in 

classrooms.  

Challenges in Integrating AI into Pre-service and In-service Teacher Education 

1. Lack of Conceptual Understanding of AI in Teacher Training 

Most pre-service and in-service teacher education programs in India and other developing 

countries still view AI as a general digital tool, confusing it with ICT (Information and 

Communication Technology). AI is a distinct discipline involving machine learning, pattern 

recognition, data interpretation, and predictive analytics. 

However, curricula often do not go beyond surface-level digital literacy. Teachers are rarely 

introduced to concepts such as: 

How AI personalizes learning 

The ethical implications of algorithmic decision-making 

The difference between automation and global  

Human creativity-AI collaboration in pedagogy 

2. Outdated and Rigid Curriculum Frameworks 

Teacher education institutions providing for teachers fixed syllabus. Nothing intresting like 

technology about Artificial intelligence. 

3.Lack of Professional Development and Hands-on Training 

In-service teachers required to do teachers training program for improving own knowledge and 

also students knowledg.  In present time teacher must be techno friendly and also have knowledge 

about digital and Artificial intelligence. 

1. Nature of Study: Conceptual and Review-Based 

This study is non-empirical, meaning it does not involve the collection of new primary data such 

as surveys, interviews, or observations. Instead, it relies on existing knowledge repositories, policy 

documents, global frameworks, and academic literature to conceptualize a future-oriented teacher 

education model. This method is particularly appropriate when: 



Omniscient 
(An International Multidisciplinary Peer Reviewed Journal) 
Vol 3 Issue 4 Oct-Dec 2025 EISSN: 2583-7575 

106 
 

The research topic is nascent or evolving (AI in Indian teacher education). 

Groundwork for empirical studies needs to be laid. 

2. Sources of Data 

The paper draws from four broad categories of secondary sources: 

a) Academic Literature: 

Peer-reviewed journals from Scopus, ERIC, and Google Scholar 

Books on educational technology, AI, digital pedagogy, and teacher preparation 

Meta-analyses and systematic reviews related to AI in education 

b) Policy Documents: 

National Education Policy (NEP) 2020 – India 

UNESCO’s “AI in Education: Guidance for Policy-Makers” 

OECD reports on digital transformation in education 

UNICEF and Brookings Institution reports on teacher skill-building in digital contexts 

c) EdTech and AI Platforms: 

Case studies and white papers from platforms like Khan Academy, Coursera, ChatGPT, ClassDojo, 

ScribeSense, and Century Tech 

Industry reports from IBM, Microsoft, and Google on AI in classrooms 

d) Media Reviews and Think-Tank Reports: 

Insights from The Brookings Institution, NITI Aayog, EdSurge, and World Economic Forum 

News articles and expert columns on teacher training and AI policy debate 

3. Data Analysis Method 

Since the study is conceptual, thematic content analysis was used to identify patterns, arguments, 

contradictions, and proposals across the literature. The steps included: 

Reviewing over 80 documents and narrowing down to the most relevant 50 for final synthesis 

Identifying recurring themes such as curriculum gaps, AI-literacy needs, ethical dilemmas, teacher 

resistance, digital pedagogy tools, and policy recommendations 

Coding themes manually and organizing them under conceptual headings 

Cross-referencing national and international documents to validate contextual relevance (India vs. 

Global) 

Synthesizing findings to propose an original, future-oriented framework 
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No software was used for this qualitative analysis; manual coding was preferred for depth and 

contextual sensitivity. 

Literature Review 

1. Global Perspectives on AI in Education 

The UNESCO (2021) report, “AI and the Futures of Learning”, emphasizes that AI is not merely 

a technological shift but a socio-cultural transformation in how knowledge is constructed and 

delivered. It highlights the need for teacher preparation systems to evolve rapidly to include AI 

literacy, algorithmic understanding, and ethical considerations.  

Similarly, Luckin et al. (2016) argue that intelligent systems like chatbots, intelligent tutoring 

systems (ITS), and predictive analytics can support differentiated learning—but only when 

teachers are trained to understand and mediate their use. Luckin, R., Holmes, W., Griffiths, M., 

& Forcier, L. B. (2016). Intelligence Unleashed: An Argument for AI in Education. Open Ideas at 

Pearson. https://oro.open.ac.uk/50104/  .  

2.Academic Analyses of Teacher Education Gaps 

A number of studies have critiqued traditional teacher education programs for being overly 

theoretical and disconnected from the realities of digital and AI-driven classrooms. 

Korthagen (2017) calls for a shift from knowledge-based training to reflective, experiential 

models that integrate digital adaptability. 

Darling-Hammond (2010) notes that pre-service teacher education globally is often designed 

around outdated instructional models that do not account for dynamic classroom technologies. 

Darling-Hammond, L. (2010). The flat world and education: How America’s commitment to 

equity will determine our future. Teachers College Press. 

Furthermore, research by Zawacki-Richter et al. (2019) identifies that the current literature 

largely overlooks the competencies teachers must develop to co-exist with intelligent machines—

such as emotional intelligence, critical thinking, algorithmic understanding, and ethical judgment. 

Zawacki-Richter, O., Marín, V. I., Bond, M., & Gouverneur, F. (2019). Systematic review of 

research on artificial intelligence applications in higher education – Where are the educators? 

International Journal of Educational Technology in Higher Education, 16(1), Article 39. 

https://doi.org/10.1186/s41239-019-0171-0  

3. Ethical, Emotional, and Philosophical Debates on AI in Teaching 
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The role of AI in human-centric professions such as teaching also raises deep philosophical and 

ethical questions. According to Selwyn (2019), while AI may enhance personalization and 

automation, it can never replicate human empathy, intuition, and moral reasoning—skills that are 

core to quality teaching.Selwyn, N. (2019). Should robots replace teachers? AI and the future of 

education. Polity Press. https://politybooks.com/bookdetail/?isbn=9781509528967 

 Therefore, teacher education must prepare educators to co-exist, not compete, with machines. 

Eubanks (2018), in her work “Automating Inequality”, warns of algorithmic biases that may creep 

into educational AI tools. Teachers need to be trained not just to use these tools, but to critically 

evaluate their fairness, transparency, and inclusivity. The concern is echoed by Williamson & 

Piattoeva (2021) who discuss the risks of “datafied classrooms” where teachers are reduced to 

facilitators of algorithmic decisions, unless they are empowered with AI governance skills. 

Finally, Salmon (2020) highlights the need for socio-emotional learning (SEL) in teacher 

education as AI cannot address the emotional and psychological needs of students. Teachers must 

be trained to retain the human touch in increasingly AI-assisted environments. 

4.  Synthesis of Literature and Gaps Identified 

The existing literature affirms the transformative potential of AI in education but reveals a major 

lacuna in teacher preparation. The key gaps include: 

Absence of AI-specific modules in teacher training curricula 

Minimal focus on ethics, empathy, and human-machine interaction 

Lack of interdisciplinary integration of pedagogy with computational thinking 

AI in Indian Education: Present Challenges and Missed Opportunities 

India, as one of the largest education systems in the world, stands at a critical juncture where 

emerging technologies such as Artificial Intelligence (AI) can redefine learning paradigms. While 

government initiatives, EdTech platforms, and policy frameworks have made attempts to integrate 

digital tools, the incorporation of AI in teacher education and school ecosystems remains 

fragmented, underdeveloped, and often misdirected. This section explores the present challenges 

and missed opportunities in leveraging AI meaningfully within Indian education—particularly 

from a teacher-centric lens. 

1. Digital Readiness vs AI Readiness 

Over the past decade, India has made considerable investments in digital education through 

platforms like DIKSHA, SWAYAM, and ePathshala. However, these platforms primarily focus 
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on content digitization and access, not the transformative use of AI. There’s a fundamental 

difference between digital readiness (access to devices and internet) and AI readiness (capacity to 

interpret, design, and ethically engage with intelligent systems). The latter is almost entirely absent 

in teacher preparation programs in India. 

2. Policy-Implementation Gaps 

While the National Education Policy (NEP) 2020 articulates a bold vision of digital empowerment 

and future-readiness, it does not sufficiently address the specifics of AI integration in teacher 

education. For instance, while the policy advocates for Continuous Professional Development 

(CPD), there is no concrete roadmap for upskilling teachers in areas like adaptive learning systems, 

intelligent tutoring, or data-driven decision-making. 

3. Infrastructural Inequities 

India’s digital divide is well documented. However, when AI-based educational tools (like 

personalized learning apps or learning analytics platforms) are introduced in urban schools with 

infrastructure but without teacher preparedness, it results in dependency rather than agency. In 

contrast, rural and government school teachers—who may not even have basic ICT training—are 

left further behind. 

4. Over-Reliance on EdTech Startups 

Private EdTech companies in India like Byju’s, Vedantu, Embibe, and Toppr have been the early 

adopters of AI-based personalization and learning analytics. However, these tools are student-

centric and commercial in nature, often excluding teachers from the design, decision-making, and 

data interpretation process. 

5. Lack of Indigenous AI-Pedagogy Research 

How AI can adapt to multilingual classrooms 

Use of AI in low-tech environments 

Ethical concerns specific to Indian socio-cultural diversity 

Indigenous knowledge integration in AI tools 

Future-Oriented Framework for AI-Integrated Teacher Education 

The growing influence of Artificial Intelligence (AI) in education demands a paradigm shift in 

how we train, support, and envision the role of teachers. Rather than being sidelined by technology, 

teachers must be empowered as co-designers, evaluators, and ethical guides in AI-enabled learning 



Omniscient 
(An International Multidisciplinary Peer Reviewed Journal) 
Vol 3 Issue 4 Oct-Dec 2025 EISSN: 2583-7575 

110 
 

environments. This section proposes a future-oriented, holistic, and contextual framework for 

integrating AI into teacher education in India and globally. 

1. AI Literacy as a Core Teacher Competency 

Pre-Service Training (B.Ed/M.Ed): 

Core course titled “AI and Education: Tools, Ethics, and Integration” 

Practical modules on machine learning basics, algorithmic thinking, and data interpretation 

Simulations and case studies showcasing real-world AI classroom scenarios 

In-Service Training (CPD): 

Ongoing workshops on emerging AI trends in education 

Self-paced courses via platforms like DIKSHA, NISHTHA, or SWAYAM 

Hands-on experience with AI tools like adaptive learning software, automated assessments, and 

AI-assisted lesson planning. 

2. Ethical and Humanistic Pedagogy with AI 

AI education must go beyond technical know-how and embed ethical reasoning, socio-emotional 

intelligence, and equity concerns at its core. Teachers should be trained to critically evaluate AI 

tools using the following lenses: 

Bias and Fairness: 

Is the AI algorithm treating all students equally regardless of language, caste, or gender? 

Privacy and Surveillance: 

How is student data collected, stored, and used by AI systems? 

Emotional Intelligence: 

Can the teacher use AI insights (e.g., student attention tracking) to enhance care rather than 

control? 

3. Blended Teaching Models and Co-Creation 

Rather than viewing AI as a threat, teachers should be equipped to co-create learning environments 

where AI supports human-led pedagogy. This requires skill-building in blended models such as: 

AI-assisted lesson planning: Teachers use data from intelligent tutoring systems to modify 

instruction 

Flipped classrooms with AI tutors: Students learn core content from AI-based tools; classroom 

time is for discussion and clarification 
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Personalized feedback loops: AI identifies struggling learners; teachers provide emotional support 

and alternate strategies 

Global Best Practices and Case Studies of AI in Teacher Education 

As nations prepare for an AI-driven educational future, several global initiatives have already laid 

promising foundations in teacher education. These programs reflect a blend of technological 

integration, pedagogical innovation, and ethical sensitivity. Understanding these best practices and 

case studies helps India—and other developing countries—design context-specific, scalable, and 

inclusive models. 

1. United Kingdom: The AI Horizon in Initial Teacher Training (ITT) 

The UK has incorporated AI in teacher training through initiatives such as: 

The National Centre for Computing Education (NCCE): 

Offers modules on AI and data science for teachers of all subjects, not just computer science. 

AI in Schools Toolkit (by The Alan Turing Institute): 

Equips educators to evaluate and responsibly use AI tools in classrooms. 

Impact: 

UK’s focus on AI ethics, algorithmic literacy, and data privacy ensures that teachers are not only 

tool users but informed evaluators. 

🇸🇬 2. Singapore: Future-Ready Educators through NIE and EdTech Masterplans 

Singapore’s National Institute of Education (NIE) embeds digital fluency, including AI 

applications, into all teacher preparation programs. 

Key Features: 

Use of AI-powered platforms like MySkillsFuture for career counselling in teacher training 

Simulation-based learning using intelligent tutoring systems 

National EdTech Masterplans integrate AI use in lesson planning and student support 

Outcome: 

Teachers graduate with a future-ready mindset and the ability to use AI for differentiation and 

learner profiling. 

3. China: AI-Powered Personalized Learning Systems for Teachers and Students 

China is a global leader in EdTech and has deployed AI systems for both students and teacher 

development: 

Squirrel AI and TAL Education Group: 
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Use intelligent adaptive learning to train teachers on how to interpret student learning patterns 

through AI dashboards. 

Shanghai AI Education Alliance: 

4. Canada: Centering Ethics and Equity in AI Education 

Canada emphasizes Indian Traditional knowledge, and spirituality in education  

AI for Teachers (University of Toronto & CIFAR): 

MOOC introduces teachers to AI’s social implications and inclusive curriculum design to helps 

students. 

Digital Human Rights Framework (Ontario): 

5. Finland: AI Education for All Teachers through National Curriculum 

Finland’s using morden technology friendly knowledge system for students for future perspective  

Key Initiatives: 

Teachers complete the course related to Digital pedagogy. 

Teachers learn about inclusive education just because students need digital technology-based 

knowledge for present scenario. 

Cross-Cutting Themes from Global Practices 

Theme Description 

Early Integration Embedding AI in pre-service training ensures 

foundational literacy 

Ethical Literacy Almost all models include AI ethics, data bias, 

and student rights 

Blended Learning Teacher educators model AI-assisted flipped or 

hybrid models 

Localized Content Use of culturally and linguistically appropriate 

AI content 

Teacher Autonomy Successful models empower rather than 

automate teachers 

Cross-Disciplinary Design Teachers collaborate with technologists, designers, and 

psychologists 
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Key Findings 

AI Is Reshaping Educational Roles 

Artificial Intelligence is not replacing teachers but redefining their roles—from content 

transmitters to learning facilitators, critical analysts, and digital mentors. Teachers must be 

equipped to handle adaptive technologies, AI-powered assessments, and data-driven instruction. 

2. Policy-Implementation Gap in India 

While NEP 2020 emphasizes digital education, including AI, most Indian teacher education 

institutions (TEIs) have yet to integrate AI in a meaningful way. There is a significant gap between 

policy articulation and institutional preparedness. 

3. Lack of Ethical Training 

Most pre-service and in-service training modules lack structured guidance on AI ethics, data 

privacy, algorithmic bias, and digital rights, leaving teachers vulnerable to misuse of technology. 

4. Infrastructure and Faculty Gaps 

Many TEIs suffer from inadequate digital infrastructure and faculty members with limited 

exposure to emerging technologies. Without capacity building, AI integration will remain 

superficial. 

5. Missed Opportunity for Equity 

AI, if not properly localized and inclusively designed, can widen the digital divide. Most AI tools 

are English-centric, urban-focused, and culturally neutral, which can disadvantage rural and 

marginalized communities. 

6. Global Models Are Adaptable 

Global practices in countries like Finland, Singapore, and Canada offer modular, ethical, and 

inclusive frameworks that can be contextualized in India with the right policy support and public-

private collaboration. 

Summary of Recommendations 

Focus Area                                                                    Action Item 

 

Curriculum Reform                                         AI, ethics, and pedagogy integration 

Institutional Readiness                                   Infrastructure + Faculty training 

Policy Alignment                                                AITCF and NEP implementation 
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Equity and Inclusion                                             Localized tools, multilingual resources 

Ethics and Data Privacy                            Mandatory certification and legal safeguards 

 Conclusion 

The intersection of Artificial Intelligence (AI) and teacher education marks a pivotal juncture in 

the evolution of educational systems. As India envisions a technologically enriched, inclusive, and 

equitable future through its National Education Policy (NEP) 2020, the readiness of its teachers to 

adapt and lead in AI-driven classrooms becomes non-negotiable. This paper has explored, from a 

conceptual and review-based lens, how integrating AI into teacher education can transform 

pedagogy, learning outcomes, and the very role of teachers. 

The findings clearly establish that while India’s policies are progressive, the ground realities at 

most Teacher Education Institutions (TEIs) reflect gaps in infrastructure, faculty training, 

curriculum innovation, and ethical sensitization. Moreover, a techno-centric model without 

cultural localization risks widening the digital divide, especially for rural, tribal, and disadvantaged 

groups. Yet, India holds the demographic and technological advantage to leapfrog into a leadership 

position—provided teacher preparation is proactive, inclusive, and AI-literate. 

The study reaffirms that teachers must be repositioned as AI mediators—professionals who not 

only deploy digital tools but do so with an understanding of pedagogy, context, and ethics. 

Emphasizing conceptual clarity, skill-based modules, and interdisciplinary collaboration, the paper 

provides strategic recommendations such as AI curriculum integration, ethical training, AI literacy, 

simulation-based practicum, and public-private partnerships. These form the backbone of a teacher 

education model that is not only responsive to the AI wave but also grounded in India’s socio-

cultural diversity. 

Future Perspectives 

As we move forward into an increasingly digital and data-driven society, teacher education must 

evolve from a reactive to a proactive paradigm. The following future-oriented insights outline 

pathways for academic, policy, and implementation advancement: 

1. National AI Teacher Academy (NATA) 

2. Micro-credentialing and AI Certification Pathways 

3. AI for Inclusive Education 

4. AI-Ethics Labs in TEIs 

5. Interdisciplinary Teacher Preparation 
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6. Global Collaborations and Exchange Programs 
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