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Integrating Artificial Intelligence in Teacher 

Education: Opportunities and Challenges 
    

DR. NEHA GOYAL
1 

         

  ABSTRACT 
Artificial Intelligence (AI) is reshaping education by enabling personalized feedback, 

predictive analytics, and automated pedagogy, necessitating reforms in teacher education 

to equip educators with both practical skills and critical evaluation abilities. Current 

research largely focuses on teacher perceptions, competence, and behaviors toward AI and 

learning analytics, highlighting AI’s benefits in curriculum planning, real-time monitoring, 

assessment efficiency, and professional development initiatives. AI supports personalized 

learning, addresses class-wide weaknesses, and improves accessibility, especially in under-

resourced settings. However, significant gaps remain, including limited device access, poor 

connectivity, lack of institutional AI policies (with fewer than 10% of universities having 

formal guidelines), and insufficient AI exposure in pre-service programs. Without 

structured training, AI integration risks increasing workload and anxiety. Challenges such 

as algorithmic bias, data privacy, misinformation, plagiarism, and chatbot inaccuracy 

persist, underscoring the need for robust policies, training, and ethical frameworks in 

teacher education. The main objective of this study is to investigate the integration of 

Artificial Intelligence (AI) in teacher education by examining its potential applications, 

impact on teacher competence and professional development, educators’ perceptions and 

attitudes, and the challenges and barriers that influence its effective adoption. This study 

follows a qualitative systematic review design, synthesizing peer-reviewed research from 

2018–2025 to analyze opportunities, challenges, and frameworks for integrating AI in 

teacher education. A thematic synthesis approach was employed, studies were screened and 

analyzed for themes (e.g., AI tools, teacher competence, ethics, barriers), key findings were 

grouped into categories and insights were synthesized using narrative integration and 

cross-comparison of regional and methodological trends. Findings indicate that integrating 

AI in teacher education offers significant benefits, including improved instructional design, 

personalized professional development, adaptive learning, simulation-based practice, and 

enhanced teacher competence through digital and AI literacy. However, challenges such as 

inadequate infrastructure, ethical concerns, mixed teacher perceptions, and insufficient AI 

literacy training hinder effective adoption. Addressing these issues requires structured AI 
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literacy programs, sustained professional development, institutional policies, and equity-

focused infrastructure to ensure responsible and effective integration. 

Keywords: Artificial Intelligence, Teacher Competence, Professional Development, AI 

Integration 

 

I. INTRODUCTION 

Education is undergoing a paradigm shift with AI enabling personalized feedback, predictive 

analytics, and pedagogical automation. Teacher education must evolve accordingly to prepare 

educators not only to use AI tools but also to critically evaluate them. Current empirical 

literature shows gaps in pre-service teacher inclusion, institutional readiness, and ethical 

integration within teacher preparation programs.  

A systematic review of studies reveals that most research investigates pre-service and in-service 

teacher perceptions, competence, and behaviors related to AI and learning analytics. AI can 

support curriculum planning by offering predictive insights into student backgrounds and 

learning gaps. During implementation, real-time monitoring technology helps educators 

intervene adaptively. For assessment, AI enables efficiency and consistency in grading, saving 

time for higher-order planning. Professional development initiatives—such as the collaboration 

between the American Federation of Teachers, OpenAI, Microsoft, and Anthropic—aim to 

build teacher capacity through AI labs, direct instruction, and policy dialogues. Teacher trainees 

in science education highlight AI’s potential in providing personalized learning support and 

improved assessment quality. AI tools help identify class-wide weaknesses and improve 

accessibility for learners in under-resourced settings.  

Gaps in device access, stable connectivity, and institutional policies limit equitable AI 

integration. In some contexts, fewer than 10% of universities have formal AI guidelines, further 

hindering reliable adoption in teacher preparation programs. Many pre-service teachers lack 

familiarity or formal exposure to AI tools. Adding AI integration without structured training 

can increase workload and anxiety. Surveys indicate less than half even use AI regularly or 

understand its pedagogical affordances. Challenges include algorithmic bias, data privacy, 

misinformation, AI-generated plagiarism, and chatbot accuracy issues. 

A. Review of Literature 

A recent co-design study involving elementary teachers employed AI-integrated lesson 

materials, finding that collaborative creation improved teacher agency, contextual fit, and 

student engagement—though participants cited time constraints and training needs as 

https://www.ijlmh.com/
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challenges (Springer, 2025). Xie and Luo (2025) examined AI-TPACK (Technological 

Pedagogical Content Knowledge) among mathematics teacher candidates in China, finding that 

AI self-efficacy significantly influenced competency development while entrenched traditional 

beliefs acted as barriers. Boateng and Essel (2024) surveyed 167 pre-service teachers in Ghana 

and found generally positive attitudes toward generative AI tools, particularly for lesson 

planning and content development, though concerns about reliability and ethical misuse were 

prominent. Chaudhry et al. (2024) conducted a scoping review focusing on AI literacy in teacher 

education, emphasizing that most programs center on technical understanding (e.g., algorithms 

and system functions) rather than pedagogical or ethical dimensions. Meylani (2024) performed 

a qualitative synthesis reviewing cutting-edge literature on AI applications in teacher education, 

highlighting improvements in personalized learning and motivation, but continuing challenges 

related to educators’ preparedness and bias awareness. In Sri Lanka, Rajapakse et al. (2024) 

employed a Bandura-based model to assess readiness among over 1,300 ICT teachers. Their 

results revealed low self-efficacy, primarily shaped by emotional states and imaginary 

experiences rather than objective mastery, underscoring the need for systemic PD interventions. 

Sleeman et al. (2024) further underscored the importance of critical AI literacy, which includes 

awareness of data bias, fairness, and socio-cultural implications. Simon and Zeng’s (2024) 

scoping review documented widespread acceptance of adaptive systems among teachers for 

real-time feedback and personalized scaffolding. Holmes et al. (2022) further conclude that 

adaptive tools improve learning outcomes in 86% of cases. Such systems help teacher 

candidates gain insight into individualized learning pathways and support data-driven decision-

making in instructional design. A systematic review by Ifenthaler and Yau (2022) analyzed 30 

studies across 16 countries and found that research predominantly examined teachers’ digital 

competence, behavior, and perceptions of AI and learning analytics (LA) within teacher 

education contexts. Holmes et al. (2022) reviewed 37 studies and found that AI-driven adaptive 

learning tools improved personalization and teacher decision-making in 86% of cases. 

Moreover, Baidoo-Anu and Ansah (2022) emphasized the potential of AI to support lesson 

planning and formative assessment by providing real-time analytics and feedback, thereby 

improving teacher preparedness and instructional quality. 

B. Objectives: 

1. To examine the potential of AI tools in teacher education programs. 

2. To analyze the impact of AI on teacher competence and professional development. 

3. To explore teachers’ perceptions and attitudes toward AI integration. 

https://www.ijlmh.com/
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4. To identify challenges and barriers in adopting AI in teacher education. 

C. Methodology: 

Research Design: 

This study followed a qualitative systematic review design, synthesizing peer-reviewed 

research from 2018–2025 to analyze opportunities, challenges, and frameworks for integrating 

AI in teacher education. This design was chosen to provide a comprehensive understanding of 

emerging trends, evidence-based practices, and gaps in AI-driven teacher training. 

Data Sources 

Literature was retrieved from academic databases, including: 

• Scopus, Web of Science, ERIC, SpringerLink, ScienceDirect, MDPI, and IEEE 

Xplore 

• Preprint repositories such as arXiv for the latest AI-in-education research. 

Inclusion Criteria 

• Published between 2018–2025. 

• Focused on AI in teacher education or teacher professional development (pre-

service or in-service). 

• Empirical studies, systematic reviews, meta-analyses, and theoretical frameworks. 

• Peer-reviewed journal articles or conference proceedings in English. 

Exclusion Criteria 

• Studies focusing solely on K–12 or higher education students without teacher 

education context. 

• Non-academic articles, opinion pieces, and studies lacking empirical or theoretical 

grounding. 

Data Analysis 

A thematic synthesis approach was employed: 

1. Studies were screened and analyzed for themes (e.g., AI tools, teacher competence, 

ethics, barriers). 

2. Key findings were grouped into categories: (a) Opportunities, (b) Challenges, (c) 

Teacher Perceptions, and (d) Policy/Frameworks. 

https://www.ijlmh.com/
https://www.ijlmh.com/


 
5879 International Journal of Law Management & Humanities [Vol. 8 Iss 2; 5875] 
 

© 2025. International Journal of Law Management & Humanities   [ISSN 2581-5369] 

3. Insights were synthesized using narrative integration and cross-comparison of 

regional and methodological trends. 

II. FINDINGS AND DISCUSSION 

Objective 1: To examine the potential of AI tools in teacher education programs 

This objective was achieved through an extensive review of studies demonstrating how AI 

tools—such as adaptive learning systems, intelligent tutoring systems (ITS), virtual simulations, 

and AI-based feedback platforms—enhance teacher training. Research (Holmes et al., 2022; 

Simon & Zeng, 2024) confirmed that AI fosters personalization in teacher preparation, 

improves lesson planning efficiency, and strengthens classroom management training through 

simulations and predictive analytics. Thus, the study fulfilled this objective by identifying and 

synthesizing the pedagogical affordances of AI tools within teacher education contexts. 

Objective 2: To analyze the impact of AI on teacher competence and professional 

development 

The review revealed that AI integration significantly enhances digital literacy, AI literacy, and 

self-efficacy among pre-service and in-service teachers (Ifenthaler & Yau, 2022; Li et al., 2025). 

AI-based professional development programs were found to improve instructional design skills 

and promote data-driven decision-making. However, evidence also indicated gaps in long-term 

training models and the need for sustained mentorship (Springer, 2025). Therefore, this 

objective was fulfilled by demonstrating both the potential of AI to enhance teacher competence 

and the continuing need for structured professional development frameworks. 

Objective 3: To explore teachers’ perceptions and attitudes toward AI integration 

Survey studies (Boateng & Essel, 2024; Rajapakse et al., 2024) revealed predominantly positive 

attitudes toward AI, with teachers appreciating its ability to reduce workload and support 

innovative pedagogies. Nonetheless, concerns about reliability, over-dependence on AI, and 

diminished teacher autonomy persisted. By synthesizing these findings, the study addressed this 

objective by mapping both facilitators and inhibitors of teacher acceptance of AI technologies. 

Objective 4: To identify challenges and barriers in adopting AI in teacher education 

The study identified infrastructural limitations, ethical concerns (e.g., algorithmic bias, data 

privacy), lack of contextualized AI models for diverse educational settings, and insufficient AI 

training as major barriers (Sleeman et al., 2024; Raffaghelli et al., 2022). Equity issues in 

developing regions (e.g., Ghana, India) were also highlighted, where limited access to digital 

infrastructure impedes AI integration. This objective was fulfilled by providing a 

https://www.ijlmh.com/
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comprehensive overview of systemic, technical, and ethical challenges. 

Findings  

1. Opportunities of AI in Teacher Education 

• Enhanced Lesson Planning and Instruction: AI tools (adaptive systems, chatbots, ITS) 

improved lesson design efficiency and provided real-time instructional support (Holmes 

et al., 2022). 

• Personalized Professional Development: AI-driven analytics identified teacher learning 

needs and delivered targeted training resources (Raffaghelli et al., 2022). 

• Improved Feedback and Assessment: Automated grading and intelligent feedback tools 

reduced workload and provided actionable insights. 

• Simulation and Practice-Based Training: Virtual AI-powered classrooms allowed 

teacher trainees to practice classroom management and instructional strategies safely 

(Springer, 2025). 

2. Impact on Teacher Competence and AI Literacy 

• AI significantly enhanced digital literacy, pedagogical decision-making, and self-

efficacy among pre-service and in-service teachers (Ifenthaler & Yau, 2022). 

• AI literacy frameworks (Li et al., 2025) emphasized multidimensional skills: technical, 

pedagogical, and ethical. 

• Short-term PD programs increased AI competence, but long-term coaching and 

mentorship were necessary for sustainable integration (Springer, 2025). 

3. Teacher Perceptions and Attitudes 

• Teachers showed positive attitudes toward AI for workload reduction and innovative 

pedagogy (Boateng & Essel, 2024). 

• Concerns included accuracy of AI outputs, ethical misuse, over-dependence on AI, and 

reduced teacher autonomy (Rajapakse et al., 2024). 

• Teacher acceptance correlated with AI self-efficacy and digital competence (Ifenthaler 

& Yau, 2022). 

4. Challenges and Barriers 

• Infrastructure and Access: Limited AI tools, internet connectivity, and device access in 

developing regions (Sleeman et al., 2024). 

https://www.ijlmh.com/
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• Ethical Issues: Algorithmic bias, data privacy, and lack of clear ethical guidelines 

hindered adoption (Chaudhry et al., 2024). 

• Limited AI Literacy Training: Few teacher education programs systematically address 

AI ethics, critical evaluation, and pedagogical integration (Sleeman et al., 2024). 

• Resistance to Change: Some educators expressed reluctance due to fear of technology 

replacing human roles. 

Aspect Key Findings 
Supporting 

Studies 

Opportunities 

- Enhanced lesson planning and instructional 

design (AI-assisted tools).- Personalized teacher 

professional development through learning 

analytics.- Automated assessment and feedback 

systems reduce workload.- Virtual simulations for 

classroom practice and management training.- 

Improved data-driven decision making in 

pedagogy. 

Holmes et al., 

2022; Raffaghelli 

et al., 2022; 

Springer, 2025 

Impact on Teacher 

Competence 

- AI boosts digital literacy, AI literacy, and self-

efficacy.- AI literacy frameworks highlight 

technical, ethical, and pedagogical dimensions.- 

Short-term PD increases AI knowledge but long-

term mentoring is needed for sustained impact. 

Ifenthaler & Yau, 

2022; Li et al., 

2025; Springer, 

2025 

Teacher Perceptions 

- Teachers show positive attitudes toward AI’s 

potential to innovate teaching and reduce 

workload.- Concerns include reliability of AI 

outputs, over-dependence, ethical misuse, and fear 

of role replacement.- Perceptions influenced by AI 

self-efficacy and digital competence. 

Boateng & Essel, 

2024; Rajapakse 

et al., 2024 

Challenges/Barriers 

- Inadequate infrastructure and AI tools in 

developing contexts.- Algorithmic bias and lack of 

clear ethical frameworks.- Insufficient AI literacy 

Sleeman et al., 

2024; Chaudhry 

et al., 2024 

https://www.ijlmh.com/
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Aspect Key Findings 
Supporting 

Studies 

training in teacher education programs.- 

Resistance due to fear of technology replacing 

human teachers. 

III. CONCLUSION 

The study highlights that integrating Artificial Intelligence (AI) in teacher education presents 

significant opportunities to enhance instructional design, personalize professional development, 

and improve assessment and feedback mechanisms. AI has the potential to transform teacher 

training by fostering adaptive learning, simulation-based practice, and data-driven pedagogy. 

Moreover, it positively impacts teacher competence by improving digital literacy, AI literacy, 

self-efficacy, and reflective pedagogical practices. 

However, the findings also underscore critical challenges. Barriers such as inadequate 

infrastructure, ethical concerns (including algorithmic bias and data privacy), resistance to 

change, and insufficient AI literacy training hinder effective adoption. Teacher perceptions 

remain mixed—while many acknowledge AI’s transformative potential, others express 

apprehension about its reliability and the risk of over-dependence, highlighting the need for 

trust-building and critical AI literacy. Addressing these challenges necessitates a structured 

approach. Integrating AI literacy—encompassing technical, ethical, and pedagogical 

dimensions—into teacher education curricula is vital. Sustained professional development 

programs, institutional AI policies, and equity-focused infrastructure investments are essential 

for enabling responsible and effective AI integration. 

In conclusion, while AI offers transformative possibilities for teacher education, its successful 

implementation depends on a balanced, ethical, and well-supported framework that empowers 

educators to critically engage with AI tools. Future research should focus on longitudinal studies 

examining the impact of AI on teaching practices, student outcomes, and scalable models of 

AI-supported teacher professional development, particularly in diverse educational contexts. 

IV. RECOMMENDATIONS 

Based on the findings and fulfillment of objectives, the following recommendations are 

proposed for effective integration of AI in teacher education: 

1. Curriculum Integration of AI Literacy 

https://www.ijlmh.com/
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• Embed AI literacy modules in teacher education programs to develop technical, 

pedagogical, and ethical competencies. 

• Include hands-on training with AI tools (e.g., adaptive learning platforms, AI-driven 

assessment systems) to enhance practical understanding. 

• Promote critical AI literacy by training teachers to recognize algorithmic bias, data 

privacy issues, and ethical implications of AI use. 

2. Professional Development (PD) Programs 

• Design long-term, structured PD programs for pre-service and in-service teachers 

focusing on AI applications in teaching and learning. 

• Provide mentorship and coaching to support teachers in applying AI tools in real 

classrooms. 

• Include contextualized case studies and simulation-based learning to link AI training 

with authentic classroom practice. 

3. Policy and Governance Frameworks 

• Establish institutional AI policies addressing data privacy, security, ethical use, and 

accountability in AI-supported education. 

• Develop guidelines and standards for AI integration in teacher education, aligned with 

national and international educational technology frameworks. 

• Encourage collaboration between education ministries, universities, and AI experts to 

formulate AI governance policies specific to teacher education. 

4. Infrastructure and Resource Support 

• Invest in digital infrastructure (devices, internet connectivity, AI-enabled platforms) to 

ensure equitable access across urban and rural teacher training institutions. 

• Provide open-source AI tools and cost-effective solutions to reduce financial barriers in 

under-resourced teacher education settings. 

5. Teacher Attitude and Change Management 

• Conduct awareness programs and workshops to address misconceptions about AI 

replacing teachers and build trust in AI-supported learning. 

• Foster a growth mindset among educators to embrace AI as a collaborative tool that 

complements human teaching rather than replacing it. 

https://www.ijlmh.com/
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6. Research and Innovation in AI-Driven Teacher Education 

• Encourage action research and pilot projects within teacher training institutions to test 

AI-based pedagogical interventions. 

• Promote cross-institutional collaborations to share best practices and create AI-focused 

teacher education networks. 

• Support longitudinal studies on AI’s impact on teacher competence, instructional 

practices, and student outcomes. 

7. Ethical and Responsible AI Use 

• Mandate training on AI ethics, including bias detection, transparency, and responsible 

decision-making in educational contexts. 

• Incorporate AI fairness audits in teacher education to ensure tools used in training are 

unbiased and culturally responsive. 

8. Inclusive and Contextualized Implementation 

• Tailor AI training to local educational needs and contexts, especially in developing 

regions. 

• Ensure AI solutions consider linguistic, cultural, and socio-economic diversity to 

support equitable teacher education. 
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