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Abstract: 

 

This systematic review explores the integration of artificial intelligence (AI) within pre-service teacher 

education curricula. As AI technologies continue to advance rapidly, their potential to transform teaching and 

learning practices is increasingly recognized. This review synthesizes existing research and literature to 

examine the various ways in which AI is being utilized in pre-service teacher education programs. Key areas 

of focus include the use of AI for personalized learning, data analytics, lesson planning, virtual teaching 

assistants, classroom management, professional development, and the exploration of ethical and social 

implications. The study highlight the vital role of teacher educators in preparing future educators to effectively 

utilize AI technologies in their teaching practice. Their responsibilities include curriculum development, 

instruction and facilitation, professional development, modeling best practices, research and scholarship, 

collaboration and partnerships, and advocacy and policy development. The benefits of diverse applications of 

AI in pre-service teacher education, ranges from enhancing teaching effectiveness to supporting ongoing 

professional development. However, challenges such as ethical considerations, algorithmic bias, and the need 

for pedagogical integration remain important considerations. This review underscores the importance of 

thoughtful implementation strategies and ongoing research to harness the full potential of AI in preparing future 

educators for the complexities of 21st-century classrooms. 
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Introduction 

The integration of artificial intelligence (AI) into pre-service teacher education programs has gained significant 

attention in recent years. Here are several ways in which AI is being utilized in pre-service teacher curricula: 

 AI in Teaching and Learning: Pre-service teacher education programs are incorporating AI tools and 

platforms to enhance teaching and learning experiences. AI-powered tutoring systems can provide 

personalized learning experiences for pre-service teachers, helping them to grasp difficult concepts 

more effectively. 

 Data Analytics for Personalized Learning: AI algorithms can analyze data on pre-service teachers' 

learning behaviors and performance to provide insights into their strengths and weaknesses. This data 

analysis enables educators to identify trends, patterns, and areas for improvement, facilitating data-

driven decision-making in pre-service teacher training programs.  These systems can offer personalized 

instruction, remediation, and enrichment activities to support pre-service teachers' learning and 

professional development. This data-driven approach enables instructors to tailor instruction to meet 

individual needs, ultimately improving learning outcomes. 

 AI in Lesson Planning and Curriculum Development: AI technologies can assist pre-service 

teachers in developing lesson plans and designing curricula. For example, AI algorithms can analyze 

educational standards, student learning objectives, and assessment data to generate customized lesson 

plans that align with specific learning goals. 
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 Simulation and Virtual Reality: AI technologies can be used to create realistic simulations and virtual 

reality environments for pre-service teachers to practice classroom management, instructional 

strategies, and decision-making in a safe and controlled setting. This immersive learning experience 

allows pre-service teachers to develop practical skills and confidence before entering real classrooms. 

 Virtual Teaching Assistants and Chatbots: Pre-service teacher education programs are leveraging 

AI-powered virtual teaching assistants and chatbots to provide real-time support and guidance to pre-

service teachers. These virtual assistants can answer questions, provide feedback on assignments, and 

offer pedagogical advice, thereby enhancing the learning experience and fostering self-directed 

learning. 

 AI for Classroom Management and Behavior Analysis: AI tools can assist pre-service teachers in 

managing classroom dynamics and analyzing student behavior patterns. For instance, AI-powered 

systems can monitor student engagement levels, detect signs of disengagement or distraction, and 

provide suggestions for intervention strategies to support positive behavior management practices. 

 Professional Development and Continuing Education: AI technologies can support pre-service 

teachers' ongoing professional development by offering personalized learning pathways, 

recommending relevant resources and training materials, and facilitating collaboration and knowledge 

sharing among educators. 

 Ethical and Social Implications of AI in Education: Pre-service teacher education programs are also 

focusing on the ethical and social implications of AI in education. This includes discussions on data 

privacy, algorithmic bias, and the responsible use of AI technologies to ensure equitable and inclusive 

learning environments. 

 Research and Innovation: AI is driving innovation in pre-service teacher education through research 

projects and collaborations exploring the potential applications of AI in various aspects of teaching and 

learning. This includes investigating the effectiveness of AI-powered educational interventions, 

developing new pedagogical approaches, and examining the impact of AI on teacher-student 

interactions. 

 Assessment and Progress Tracking:AI algorithms can automate the grading of assignments, 

assessments, and student work submitted by pre-service teachers. AI technologies can assist in 

assessing pre-service teachers' knowledge, skills, and competencies through adaptive assessments, 

quizzes, and performance tasks. These assessments can be used to track pre-service teachers' progress 

over time, identify areas for growth, and inform instructional planning and support.Additionally, AI-

powered systems can provide instant feedback on assignments, highlighting strengths, weaknesses, and 

areas for improvement. This automated grading and feedback process saves time for instructors and 

promotes timely feedback for pre-service teachers. 

 Language Learning and Translation: AI-powered language learning platforms can assist pre-service 

teachers in learning and teaching languages by providing interactive lessons, pronunciation practice, 

and translation services. These platforms use natural language processing (NLP) algorithms to analyze 

speech patterns, identify errors, and offer targeted language instruction. 

Role of teacher educators  

The role of teacher educators is crucial in integrating artificial intelligence (AI) into pre-service teacher 

education. Teacher educators play a multifaceted role in preparing future educators to effectively leverage AI 

technologies in their teaching practice. Here are some key roles: 

 Curriculum Development: Teacher educators are responsible for designing and updating pre-service 

teacher education curricula to incorporate AI concepts, tools, and applications. They identify relevant 

content areas, learning objectives, and pedagogical approaches that align with the integration of AI in 

teaching and learning. 

 Instruction and Facilitation: Teacher educators deliver instructional sessions, workshops, and 

training modules to pre-service teachers on AI-related topics. They provide guidance on how to use AI 

tools effectively, facilitate hands-on learning experiences, and foster critical thinking and reflection 

about the ethical and pedagogical implications of AI in education. 

 Professional Development: Teacher educators offer professional development opportunities for in-

service teachers to enhance their knowledge and skills in AI integration. They organize seminars, 

conferences, and ongoing training programs to support teachers' continuous learning and growth in 

using AI technologies to improve teaching effectiveness and student learning outcomes. 

 Modeling Best Practices: Teacher educators serve as role models by demonstrating effective use of 

AI technologies in their own teaching and research. They showcase innovative pedagogical approaches, 
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exemplary projects, and successful case studies that highlight the benefits of AI integration in 

education. 

 Research and Scholarship: Teacher educators engage in research and scholarship to advance 

knowledge and understanding of AI in education. They conduct empirical studies, evaluate AI 

applications in teaching and learning contexts, and contribute to the development of evidence-based 

practices and guidelines for AI integration in pre-service teacher education. 

 Collaboration and Partnerships: Teacher educators collaborate with industry partners, technology 

developers, and other stakeholders to stay abreast of the latest AI trends and innovations. They foster 

partnerships with schools, universities, and professional organizations to promote interdisciplinary 

collaboration and share best practices in AI integration. 

 Advocacy and Policy Development: Teacher educators advocate for policies and initiatives that 

support the integration of AI into pre-service teacher education. They participate in policy discussions, 

advisory committees, and advocacy campaigns to raise awareness about the importance of AI literacy 

for educators and advocate for resources and support to facilitate AI integration in teacher preparation 

programs. 

 

Advantages in integrating artificial intelligence (AI) into pre-service teacher education 

Integrating artificial intelligence (AI) into pre-service teacher education offers numerous advantages that can 

enhance the quality of training and prepare educators more effectively for the challenges of modern classrooms. 

Here are several key advantages: 

1. Tailored Learning: AI can provide personalised learning experiences tailored to the individual needs, 

preferences, and learning styles of pre-service teachers. This adaptive learning approach ensures that 

each pre-service teacher receives instruction and support that aligns with their specific strengths and 

areas for improvement. 

2. Efficiency and Flexibility: AI-powered platforms and tools can automate routine tasks such as grading 

assignments, generating personalised feedback, and providing additional practice exercises. This 

automation frees up valuable time for instructors and pre-service teachers, allowing them to focus on 

more meaningful and engaging learning activities. 

3. Data-Driven Decision Making: AI algorithms can analyse large datasets to identify patterns, trends, 

and insights related to pre-service teachers' learning behaviours, performance, and progress. This data-

driven approach enables educators to make informed decisions about instructional strategies, 

curriculum design, and professional development opportunities. 

4. Enhanced Teaching Practice: AI technologies can simulate realistic classroom scenarios, allowing 

pre-service teachers to practise instructional strategies, classroom management techniques, and 

decision-making skills in a safe and controlled environment. This hands-on experience helps pre-

service teachers build confidence and competence before entering real classrooms. 

5. Access to Resources and Support: AI-powered educational platforms can offer pre-service teachers 

access to a wide range of instructional resources, teaching materials, lesson plans, and professional 

development opportunities. These platforms use AI algorithms to recommend relevant resources based 

on pre-service teachers' interests, needs, and instructional goals. 

6. Improved Feedback and Assessment: AI can automate the grading of assignments, assessments, and 

student work submitted by pre-service teachers. Additionally, AI-powered systems can provide instant 

feedback on assignments, highlighting strengths, weaknesses, and areas for improvement. This timely 

feedback promotes reflection and growth among pre-service teachers. 

7. Enhanced Collaboration and Communication: AI technologies can facilitate collaboration and 

communication among pre-service teachers, instructors, and peers. AI-powered platforms can support 

online discussions, group projects, and collaborative learning activities, fostering a sense of community 

and shared learning experiences. 

8. Innovative Pedagogical Approaches: AI enables the development of innovative pedagogical 

approaches that leverage adaptive learning, personalised instruction, and immersive experiences. These 

approaches engage pre-service teachers in interactive, experiential learning activities that promote 

deeper understanding and retention of content. 

In summary, the advantages of using AI in pre-service teacher education include tailored learning, efficiency, 

data-driven decision-making, enhanced teaching practice, access to resources and support, improved feedback 

and assessment, collaboration, and innovative pedagogical approaches. By harnessing the power of AI, pre-

service teacher education programs can better prepare future educators to meet the diverse needs of students 

and excel in the ever-evolving field of education. 
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Challenges in integrating artificial intelligence (AI) into pre-service teacher education 

Integrating artificial intelligence (AI) into pre-service teacher education also presents several challenges that 

must be addressed to maximize its effectiveness and ensure equitable outcomes. Here are some key challenges: 

1. Access and Equity: Not all pre-service teachers may have equal access to AI-powered tools and 

resources due to disparities in technology infrastructure, internet connectivity, and financial resources. 

Ensuring equitable access to AI technologies is essential to prevent exacerbating existing inequalities 

in education. 

2. Training and Support: Pre-service teachers and educators may lack the necessary training and support 

to effectively use AI technologies in teaching and learning. Providing comprehensive professional 

development programs and ongoing support is crucial to build educators' capacity and confidence in 

utilizing AI tools. 

3. Ethical Considerations: AI technologies raise ethical concerns related to data privacy, security, 

transparency, and algorithmic bias. Pre-service teachers and educators need to be aware of these ethical 

implications and engage in critical discussions about responsible AI use in education. 

4. Pedagogical Integration: Integrating AI into pre-service teacher education requires careful 

consideration of its pedagogical implications and alignment with educational goals and standards. Pre-

service teachers need guidance on how to effectively integrate AI technologies into their teaching 

practices to enhance learning outcomes. 

5. Overreliance on Technology: There is a risk of overreliance on AI technologies, leading to a reduction 

in human interaction and critical thinking skills. Pre-service teachers must strike a balance between 

leveraging AI tools and maintaining meaningful teacher-student relationships and fostering students' 

higher-order thinking skills. 

6. Quality of AI Algorithms and Data: The quality and accuracy of AI algorithms depend on the quality 

and diversity of the data used to train them. Biases in AI algorithms can perpetuate inequalities and 

reinforce stereotypes, particularly in educational settings. Pre-service teachers need to critically 

evaluate AI-generated recommendations and outputs to mitigate potential biases. 

7. Cost and Sustainability: Implementing AI technologies in pre-service teacher education programs 

requires significant financial investment in infrastructure, software licenses, and professional 

development. Ensuring the long-term sustainability of AI initiatives may be challenging for institutions 

with limited resources. 

8. Resistance to Change: Resistance to change from pre-service teachers, educators, and educational 

institutions can impede the adoption of AI in teacher education. Addressing concerns, fostering a 

culture of innovation, and highlighting the benefits of AI are essential to overcoming resistance and 

promoting widespread adoption. 
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