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Article Info  Abstract 

 
 

 The integration of Artificial Intelligence (AI) into teacher education has been 

transformative, offering personalized learning experiences, enhanced 

professional development, and improved teaching methodologies. AI 

technologies such as Intelligent Tutoring Systems (ITS), AI-driven analytics, and 

automated assessment tools have become central to modern educational 

practices, significantly improving engagement, adaptability, and effectiveness. 

This study employs a qualitative thematic analysis of current literature on AI in 

teacher education, examining peer-reviewed articles and reports using thematic 

coding to identify key patterns, opportunities, and challenges. The findings 

reveal that AI enhances teacher education by providing personalized learning 

pathways, fostering critical thinking, and supporting ongoing professional 

growth. Technologies like ITS, Virtual Reality (VR), and AI-driven analytics 

have proven effective in promoting motivation and engagement among 

teachers. However, ethical challenges such as biases in AI systems and concerns 

regarding data privacy require continuous attention. Furthermore, a gap in 

teacher preparedness, particularly in developing AI literacy and integrating AI 

tools into classroom practices, is evident. Despite these challenges, AI offers 

substantial benefits, transforming teaching practices and enabling personalized, 

adaptive instruction that supports both teachers and students. The study 

emphasizes the need for comprehensive teacher training programs focusing on 

digital literacy and ethical AI use, ensuring educators can navigate an AI-

enhanced educational environment effectively. This research contributes to the 

ongoing discourse by highlighting the need for ethical guidelines and robust 

teacher training programs, offering actionable insights for educators, 

policymakers, and institutions aiming to integrate AI into teacher education.. 
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Introduction 

Overview of AI in Education 

Artificial Intelligence (AI) refers to the simulation of human intelligence processes by 

machines, particularly computer systems, which encompass learning, reasoning, and self-

correction. These processes allow machines to acquire information, apply rules to reach 

conclusions, and improve performance through feedback and correction (Russell & Norvig, 

2021). In the context of education, AI technologies such as Intelligent Tutoring Systems (ITS), 

To cite this article: Meylani, R. (2024). Artificial intelligence in the 

education of teachers: a qualitative synthesis of the cutting-edge 

research literature. Journal of Computer and Education Research, 12 (24), 

600-637. https://doi.org/10.18009/jcer.1477709 

 

mailto:rusen.meylani@dicle.edu.tr
mailto:rusen.meylani@dicle.edu.tr
https://orcid.org/0000-0002-3121-6088
https://doi.org/10.18009/jcer.1477709


Meylani 

      

   601 Journal of Computer and Education Research     Year 2024 Volume 12 Issue 24      600-637

     

AI-driven analytics, and automated assessment tools significantly contribute to creating 

personalized and dynamic learning experiences. ITS, for example, can adapt instruction 

based on student needs, providing individualized support and feedback (VanLehn, 2011). 

AI-driven analytics further enhance learning by offering educators detailed insights into 

student performance, enabling tailored interventions (Popenici & Kerr, 2017). Automated 

assessment tools streamline evaluation, ensuring timely and accurate feedback, which fosters 

continuous improvement in the learning process (Chen et al., 2020). 

AI in education marks a significant shift in teaching and learning approaches. 

Initially recognized for delivering personalized learning experiences and automating 

assessments, AI has enabled tailored educational paths for individual students (Fahimirad & 

Kotamjani, 2018). ITS and AI-driven analytics have enhanced student engagement and 

performance, demonstrating AI's profound impact on educational outcomes (Sudjitjoon et 

al., 2022). 

AI's utility extends beyond student learning, including teacher education and 

professional development. It provides educators with personalized learning pathways, 

collaborative spaces, and gamified experiences that enrich teaching methods (Dergunova et 

al., 2022). Additionally, AI aids teachers in developing critical thinking and problem-solving 

skills through simulations and instant feedback, proving its efficacy in professional training 

(Tubino & Adachi, 2022). 

The adoption of AI in education presents several challenges, particularly related to 

ethical considerations. Issues such as bias in AI systems, data privacy, and the responsible 

use of AI-driven technologies are significant concerns. Addressing these challenges is 

essential to ensure the fair and equitable implementation of AI in educational settings 

(Fahimirad & Kotamjani, 2018). Teachers must also develop their digital and AI skills to 

effectively integrate these technologies into their teaching practices and navigate their 

complexities responsibly (Akram et al., 2022). 

The potential impact of AI has been explored extensively in higher education. It is 

poised to redefine the nature of universities as AI becomes integral to the educational fabric 

(Popenici & Kerr, 2017). The application of AI in web-based education highlights its 

versatility across different educational settings (Chen et al., 2020). AI's role in augmenting 

human intelligence and supporting educational decision-making processes stresses its 

potential to enhance rather than replace human involvement (Cukurova et al., 2019). 
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In STEM education, systematic reviews have focused on integrating diverse AI 

techniques to address complex educational needs, underscoring the challenge of effectively 

employing AI technologies (Xu & Ouyang, 2022). The critical evaluation of AI and emerging 

technologies in intelligent classrooms reveals the need to consider their educational 

implications seriously (Dimitriadou & Lanitis, 2023). Additionally, the potential use of 

generative AI in medical education suggests opportunities for optimizing its integration to 

improve various aspects of education (Boscardin et al., 2024). 

K-12 education has seen significant AI integration efforts, from AI education 

initiatives in China to implementing AI education in South Korea's middle school technology 

curricula, showcasing global efforts to make AI knowledge accessible and relevant to young 

learners (Park & Kwon, 2023). The development of web-based platforms for AI education 

and the role of AI during the COVID-19 pandemic highlights AI's contributions to 

addressing educational challenges and disparities (Wu et al., 2021). 

AI's integration into education spans various levels and subjects, presenting 

opportunities and challenges. It has the potential to revolutionize educational experiences, 

enhance teaching efficacy, and support human intelligence augmentation, all while requiring 

careful consideration of its ethical implications and the professional development of 

educators. 

The Significance of AI in Teacher Education 

Integrating AI into teacher education transforms teaching practices, enhances 

professional development, and prepares educators for an AI-driven educational 

environment. AI provides personalized learning paths and fosters collaborative learning 

environments, which improve teachers' critical thinking and problem-solving abilities. 

Moreover, AI offers real-time feedback and simulations that are crucial for teachers’ 

professional development and the enhancement of teaching skills (Fryberg & Markus, 2007). 

AI's role extends beyond professional development to include increasing digital 

literacy and AI skills among teachers. Based on self-determination theory, curriculum 

planning for AI education aims to empower teachers to design AI-based curricula that align 

with their goals and meet their students' needs. This approach involves teachers in 

curriculum planning and gives them control and a sense of ownership over their 

professional growth, leading to more dedicated and motivated teaching staff (Chiu & Chai, 

2020). 
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Ethical considerations are paramount when implementing AI in education. Teachers 

must understand the effects of using AI tools in the classroom and develop strategies for 

their responsible use. Addressing biases, promoting inclusion, and maintaining trust in AI 

technologies are crucial to ensure they are used fairly and responsibly. This awareness and 

strategy development help ensure that AI tools contribute positively to educational fairness 

and inclusivity (Chiu et al., 2022). 

The significance of AI in teacher education is underscored by its potential to enhance 

conceptual understanding, personalize instruction, and improve engagement and 

motivation. However, the sustainable development of AI in education faces challenges, 

including the need for comprehensive public policy, ensuring inclusion and equity, and 

preparing teachers for AI-powered education (Nguyen et al., 2022). Strengthening teachers' 

AI digital competency is essential for effectively using AI in teaching, learning, and 

assessment (Ng et al., 2023). 

Teachers' role as key actors in bringing innovation to the classroom and developing 

innovative educational paths is crucial. Addressing the ethics of AI in teacher preparation 

programs and engaging in-service teachers in ethical discussions are vital for considering the 

ethical applications of AI in classrooms (Polak et al., 2022). Raising awareness of AI's positive 

effects and training teachers in AI usage is recommended (AlKanaan, 2022). 

Recent studies have continued to explore AI's potential in education. Tubino and 

Adachi (2022) emphasized the importance of developing AI literacy in teacher education, 

while Boscardin et al. (2024) explored the role of AI in personalized medical education, 

highlighting its broader applications across disciplines. These studies underline the 

importance of equipping educators with the skills necessary to harness AI tools effectively. 

Objectives of the Study and Research Questions 

The study's primary objective is to explore the transformative impact of AI on teacher 

education, specifically focusing on the intersection of technology, pedagogy, and 

professional development. The research delves into how AI technologies, such as ITS, AI-

driven analytics, and automated assessment tools, significantly enhance teaching and 

learning by providing personalized, dynamic, and interactive learning experiences. These 

technologies augment students' educational outcomes and facilitate ongoing professional 

development for teachers, promoting a profound understanding and sophisticated use of AI 

tools within education. 
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The study raises several critical research questions to guide the exploration of AI in 

teacher education: 1) How should AI technologies be integrated within teacher education 

programs to improve pedagogical outcomes? 2) How do AI-driven tools impact teacher 

professional growth and student learning outcomes? 3) What ethical considerations emerge 

from using AI in education, and how are they addressed to ensure fair and equitable 

learning environments? 4) How do AI technologies alter traditional teaching and teacher 

preparation paradigms? 

These questions are intended to probe AI's capabilities and limitations in educational 

contexts, assess the readiness of teacher education programs to adopt such technologies, and 

explore the broader implications of AI integration in terms of ethics, pedagogy, and 

professional practice. By answering these questions, the study aims to provide actionable 

insights and recommendations for effectively incorporating AI into teacher education and 

enhancing teaching practices and learning experiences.  

Method 

Research Design 

This study employs a qualitative thematic document analysis to explore how AI 

technologies are integrated into teacher education. The research design follows an inductive 

approach, which allows the generation of themes directly from the data. The analysis focuses 

on identifying patterns within peer-reviewed literature that examine the use of AI in various 

educational contexts. MAXQDA software was used to manage the large volume of 

documents and streamline the coding process, ensuring the accuracy and reliability of the 

analysis. The iterative process involved coding the data in phases, including open, axial, and 

selective coding to identify the most relevant themes. 

This methodology is appropriate for systematically reviewing diverse studies and 

extracting significant insights into AI's role in teacher education. By relying on existing 

literature, this qualitative synthesis highlights both the opportunities and challenges of AI 

implementation, while also addressing gaps in educators' readiness and the ethical 

considerations of using AI in the classroom. 

Target Audience and Relevance of the Studies 

The primary target audience of this research is teachers and teacher candidates, 

focusing on how they engage with AI technologies in their professional development and 
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teaching practices. The literature reviewed specifically highlights studies centered on these 

groups, ensuring the findings are directly applicable to educators in training and in-service 

teachers. 

Data Collection 

The data for this thematic analysis was collected through a comprehensive literature 

review, focusing on peer-reviewed articles, conference papers, and authoritative reports 

from the last two decades. The databases searched included PubMed, JSTOR, IEEE Xplore, 

Google Scholar, Scopus, and Web of Science, utilizing a combination of keywords such as 

"Artificial Intelligence," "Teacher Education," "AI in Education," and "Pedagogical AI 

Applications." The search was refined by including only those documents published in 

English from 2000 onwards to focus on the most recent and relevant findings. 

Rationale for Keyword Selection 

The choice of search keywords was guided by the need to capture a comprehensive 

range of studies relevant to the integration of Artificial Intelligence (AI) in teacher education. 

Keywords such as “Artificial Intelligence,” “Teacher Education,” “AI in Education,” and 

“Pedagogical AI Applications” were chosen to ensure the inclusion of studies focusing on 

the application of AI technologies in educational settings, particularly those that address 

teacher training and development. These keywords reflect the core objectives of the research, 

which aims to explore how AI enhances pedagogical practices, supports teacher professional 

development, and addresses educational challenges through AI-driven tools. 

Additionally, the keywords were selected to cover a broad spectrum of AI 

technologies such as Intelligent Tutoring Systems (ITS), AI-driven analytics, and automated 

assessment tools, which are commonly discussed in the literature regarding AI's impact on 

teaching and learning. By using these specific search terms, the study aimed to include a 

diverse range of studies that highlight both the benefits and challenges of AI in education, 

ensuring a comprehensive understanding of its integration into teacher education programs. 

This approach was designed to align with the study’s objectives and capture relevant 

literature across various educational levels and contexts, while focusing on the pedagogical 

and professional implications of AI for teachers and teacher candidates. 

Data Analysis  

MAXQDA software was utilized to organize, code, and perform thematic analysis on 

collected documents, which facilitated the efficient management of large volumes of text and 
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enabled complex coding mechanisms to unearth underlying themes and patterns. The 

process began with the preparation and importation of data, where all collected articles were 

converted to compatible formats such as .txt or .rtf and imported into MAXQDA. 

Preliminary readings of the content were conducted to begin the initial coding process. 

In the initial coding phase, codes were generated inductively from the data rather 

than using predefined categories. This process involved thoroughly reading the collected 

literature, identifying significant text segments, and tagging them with short, descriptive 

labels. After this, focused coding was conducted to synthesize and group similar codes into 

broader categories. These categories were then refined and reduced to a manageable 

number, forming the basis for the final themes. To ensure reliability and eliminate bias, the 

themes were validated through peer debriefings and multiple coding cycles. 

Subsequently, theme development was undertaken, where codes and categories were 

refined, combined, and organized into potential themes. These themes were thoroughly 

reviewed about the coded extracts and the entire data set to ensure they represented a 

coherent pattern. The refining themes phase involved ongoing analysis to detail each theme 

and the overall narrative, checking themes against each other and referring to the original 

data set to confirm their distinctiveness and consistency. 

The final analysis and interpretation phase involved interpreting the themes within 

the context of existing literature on AI in teacher education, exploring connections between 

themes, and drawing conclusions about their implications. To ensure reliability and validity, 

the study included multiple review cycles, peer debriefings to challenge the emerging 

themes, and independent coding by two researchers to avoid bias. MAXQDA’s tools allowed 

for meticulous tracking and re-evaluation of themes and codes, ensuring the development of 

robust thematic constructs well-grounded in the collected data (Figure 1). 

Findings 

This qualitative thematic analysis provided comprehensive insights into the diverse 

dimensions of AI applications in teacher education. By rigorously analyzing the literature 

through a structured methodology, this study offers a nuanced understanding of how AI 

enhances, transforms, and occasionally challenges pedagogical paradigms in teacher 

education (Figure 1 and Table 1). 
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Figure 1. Themes and sub-themes that emerged from the qualitative analysis. 
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Table 1. Results of the qualitative analysis are summarized in this table with main themes, sub-

themes, codes, the number of resources consulted, the actual resources consulted, and critical research 

findings. 
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Results 

AI Technologies Used in Teacher Education 

The utilization of AI technologies in teacher education encompasses various systems 

and tools designed to enhance educators' training, development, and performance through 

personalized and adaptive learning experiences. Four significant AI-driven technologies are 

deployed in teacher education, and these will be elaborated on here. 

 

Figure 2. Thematic representation of AI technologies in teacher education. 

Intelligent Tutoring Systems (ITS) 

ITS, built on AI frameworks, have revolutionized educational paradigms. They 

achieve this by personalizing learning experiences and enhancing student outcomes. These 

systems are adaptable to the individual learner's needs, providing customized instruction 

and feedback. This adaptability is a crucial factor in effective learning processes. 

• Overview and Applications: The research highlights the application of ITS in education, 

with systems designed to support personalized learning efficiently (Nwana, 1990). 

Such systems are particularly effective in domains requiring foundational solid 

knowledge, such as mathematics, where they offer tailored support on topics like 

equivalent fractions (Shih et al., 2021). 

• Professional Development: ITS are also critical in teacher training to integrate AI in 

classrooms, particularly in STEM education. They help introduce essential AI skills 

for teachers and emphasize the ethical dimensions of AI usage in educational settings 

(Lee & Perret, 2022). 

ITS leverages AI to provide dynamic and individualized educational experiences that 

support students and teachers. These systems enhance learning outcomes through 

personalized instruction and feedback. 
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VR and AR in Teacher Training 

VR/AR technologies, empowered by AI, offer immersive and interactive 

environments that benefit teacher training. These technologies provide realistic simulations 

and scenarios that enhance the learning process, making it more engaging and effective. 

• Enhanced Training Techniques: Using VR, ITS delivers personalized education and 

training to teachers, improving their instructional techniques and adapting to their 

learning styles (Yan & Song, 2015). 

• Application in Simulations: In fields like power restoration and incident management, 

VR integrated with AI optimizes training outcomes through realistic, interactive 

simulations that enhance decision-making skills (Faria et al., 2009). 

• Learning Management Enhancements: Developing ontology-based models in Learning 

Management Systems (LMS) using AI facilitates metacognitive awareness and 

adaptive learning, significantly improving engagement and retention (Ghanim & 

Kovács, 2021). 

VR/AR technologies enhance teacher training programs by providing immersive and 

interactive simulations tailored to improve educators' pedagogical skills. 

Automated Assessment and Feedback Systems 

Automated assessment and feedback systems that utilize AI technologies are 

reshaping educational practices by providing timely, personalized feedback and improving 

student engagement and learning outcomes. 

• Feedback Mechanisms: Studies indicate that AI-driven feedback mechanisms 

significantly enhance learning performance and motivation by providing instant, 

relevant feedback (Fidan & Gencel, 2022). 

• Enhancing Learner-Instructor Interaction: AI systems improve the interaction between 

learners and instructors by facilitating effective communication and timely feedback, 

which is essential for personalized learning environments (Seo et al., 2021). 

• Use of NLP in Education: Implementing Natural Language Processing (NLP) 

techniques to analyze educational feedback offers profound insights that help refine 

teaching strategies and student interactions (Shaik et al., 2022). 

Automated assessment and feedback systems are pivotal in optimizing educational 

practices through AI by enhancing the accuracy and timeliness of student feedback. 
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AI-Driven Analytics for Learning and Teaching 

AI-driven analytics play a crucial role in the modern educational landscape, offering 

insights that help personalize learning experiences, enhance student outcomes, and 

streamline teaching practices. 

• Integration with Learning Analytics: Integrating AI with learning analytics tools 

provides educators with detailed dashboards highlighting learning patterns, 

facilitating informed decision-making (Sedrakyan et al., 2020). 

• Support for Personalized Education: Studies emphasize the potential of AI to support 

personalized learning approaches, which are critical in addressing individual student 

needs and promoting effective learning strategies (Nazaretsky et al., 2022a, 2022b; 

Pelaez et al., 2022). 

• Enhancement of Teaching Methods: AI tools are instrumental in advancing teaching 

methodologies through the analysis of networked learning environments and 

pedagogical data, which help educators refine their practices (Bulathwela et al., 2021; 

Hamal et al., 2022; Wang, 2023). 

AI-driven analytics significantly contribute to learning and teaching by providing 

actionable insights that enhance student and teacher performance. 

These AI technologies collectively enhance the educational ecosystem by improving 

educators' skills, personalizing students' learning, and refining assessment methodologies 

through advanced, data-driven insights. Through these innovations, teacher education is 

becoming more adaptive, effective, and aligned with the needs of both educators and 

learners in a rapidly evolving digital world. 

Pedagogical Strategies Enhanced by AI 

AI has profoundly impacted pedagogical strategies by introducing methods that 

personalize and enhance the learning experience through customized educational pathways, 

collaborative environments, gamification, critical thinking exercises, and ethical practices. 

This section delves into these strategies to understand their benefits, challenges, and the 

integral role of AI in modern educational settings. 
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Figure 3. Thematic representation of pedagogical strategies enhanced by AI. 

Personalized Learning Pathways 

AI's integration into education has pioneered personalized learning. It provides 

tailored educational content and feedback mechanisms that adapt to individual learners' 

needs, optimizing their learning experiences. 

• Development and Impact: Intelligent educational systems leverage AI to deliver 

immediate, personalized assistance, significantly benefiting learners by adapting to 

their unique educational needs (Chen et al., 2020). 

• Broader Applications and Studies: The collaboration between Talkspace and IBM’s 

Watson exemplifies AI's potential beyond traditional education settings, such as 

psychotherapy, to personalize learning and support (Popenici & Kerr, 2017). 

Moreover, research by Tapalova and Zhiyenbayeva (2022) utilizing text mining and 

social network analysis has been pivotal in creating personalized learning pathways 

and understanding AI’s educational impact. 

• AI Tools in Education: AI tools, including ChatGPT, have streamlined the educational 

process by personalizing learning and simplifying feedback, enhancing learner and 

teacher experiences (Su & Yang, 2023). 

Personalized learning pathways facilitated by AI cater to individual learning styles 

and needs, enhancing the educational process by providing focused and efficient learning 

solutions. 

Collaborative Learning Environments Supported by AI 

AI enhances collaborative learning environments through tools that support student 

interaction and engagement, fostering skills essential for modern educational and 

professional settings. 
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• Studies and Developments: Portugal et al. (2000) demonstrated using virtual spaces like 

DeskTOP to enhance student collaboration, an early indication of how AI facilitates 

better interactive learning environments. 

• Effectiveness of AI in Collaboration: Further research by Joiner (2004) and Lee et al. 

(2021) on virtual collaborative environments and game-based learning shows that AI 

significantly improves learners' communication, coordination, and collaborative 

skills. 

AI-supported collaborative learning environments enhance the effectiveness of group 

interactions and enrich students' learning experiences by making them more engaging and 

tailored to develop specific collaborative skills. 

Gamification and AI in Teacher Education 

Gamification in education, enhanced by AI, incorporates game design elements in 

learning environments to boost engagement, motivation, and the educational value of 

content, making learning an enjoyable and impactful experience. 

• Research Insights: Studies by Mårell-Olsson (2022) and Sajinčič et al. (2022) explore 

teachers' perceptions of gamification and highlight the positive reception and 

potential challenges of implementing gamified elements in education. 

• AI's Role in Gamification: Babu (2023) discusses how AI personalizes gamification 

strategies to suit individual learner preferences, maximizing educational outcomes 

and student engagement. 

Integrating AI with gamification strategies in education enhances learner engagement 

and motivation and facilitates the adoption of innovative instructional techniques that make 

learning more effective and enjoyable. 

Critical Thinking and Problem-Solving Through AI Simulations 

AI simulations play a crucial role in developing critical thinking and problem-solving skills. 

They provide realistic scenarios that challenge students to engage deeply with content and 

apply their knowledge practically. 

• Study Findings: Amanda et al. (2022) emphasize enhancing critical thinking through 

problem-based learning models integrated with AI, which support complex learning 

and decision-making processes. 
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• Related Research: Memduhoğlu and Keleş (2016) highlight the development of critical 

thinking and its direct impact on effective problem-solving capabilities, further 

supported by AI tools. 

AI-driven simulations enhance critical thinking and problem-solving skills by 

providing dynamic, realistic, and complex scenarios that encourage deep learning and 

practical application of knowledge. 

Ethics and Bias in AI Education Tools 

Implementing AI in education requires a rigorous examination of ethical standards 

and biases to prevent inequalities and ensure fair educational practices. 

• Ethical Guidelines and Bias Mitigation: Research by Jobin and Ienca (2019) and Zhang 

and Zhang (2023) highlights the necessity of comprehensive ethical guidelines and 

governance models to mitigate bias in AI applications and ensure trustworthy AI 

deployments in education. 

• Integrating Ethics in AI Education: Zhang et al. (2022) further investigate the 

integration of ethical considerations in AI learning tools, advocating for enhanced AI 

literacy that encompasses ethical standards to educate students about AI's societal 

impacts. 

Addressing ethics and bias in AI education tools is critical to maintaining fairness, 

transparency, and accountability, ensuring that AI technologies benefit all users equitably 

and justly. 

These pedagogical strategies, enhanced by AI, illustrate the transformative potential 

of technology in education. By personalizing learning, enhancing collaborative and gamified 

environments, improving critical thinking and problem-solving, and addressing ethical 

considerations, AI is setting a new standard for educational practices that are both effective 

and equitable. 

Impact of AI on Teacher Professional Growth 

AI is significantly transforming the landscape of teacher professional development by 

facilitating lifelong learning, enhancing digital literacy, promoting reflective practice, and 

addressing challenges associated with AI adoption. This section explores how AI contributes 

to these areas, underlining the profound effects on teacher professional growth. 
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Figure 4. Thematic representation of the impact of AI on teacher professional growth. 

AI as a Tool for Lifelong Learning and Professional Development 

AI technologies play a crucial role in supporting lifelong learning and professional 

development. They offer innovative tools that enhance educational experiences and facilitate 

continuous professional growth. 

• Enhancing Lifelong Learning: AI systems provide dynamic and personalized learning 

experiences that support continuous education. For cardiologists, AI-driven 

educational tools offer updated resources and adaptive learning environments, 

essential for maintaining high standards of medical practice (Narang et al., 2018). 

• Supporting Teacher Development: In language education, AI enhances English teachers' 

abilities to integrate technology effectively, fostering their professional competencies 

and lifelong learning tendencies (Şen & Yıldız Durak, 2022). 

• Motivation and Competence: AI also enhances motivation among university students, 

affecting their professional competencies and success in lifelong learning (Ekşi et al., 

2020). 

As a lifelong learning and professional development tool, AI supports continuous 

educational endeavors and enhances individuals' professional competencies, preparing them 

for sustained success in their respective fields. 

Developing Digital Literacy and AI Competency Among Teachers 

Developing digital literacy and AI competency is essential for teachers to navigate the 

evolving technological landscape in education effectively. 

• Building AI Competencies: Teachers' integration of AI tools is crucial for enhancing 

educational practices and fostering professional growth. Studies emphasize the 

importance of self-efficacy in the effective use of technology, suggesting that 
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confident teachers are more likely to adopt and benefit from AI innovations (Şen & 

Yıldız Durak, 2022). 

• Role of Motivation: Educators' motivation significantly impacts their professional 

competence and adopting lifelong learning practices, with AI supporting these 

processes (Ekşi et al., 2020). 

Developing digital literacy and AI competencies in teachers is fundamental to 

adapting educational practices to the digital age, enhancing teacher effectiveness, and 

preparing educators to meet future challenges. 

AI's Role in Reflective Practice and Pedagogical Improvement 

AI significantly contributes to reflective practice and pedagogical improvement, 

enabling educators to analyze their teaching methods and outcomes critically through data-

informed insights. 

• Supporting Reflective Practice: AI methodologies facilitate reflective practice among 

educators, enhancing their teaching skills through critical self-evaluation and 

continuous feedback (Porayska-Pomsta, 2016). 

• Personalized Learning Support: AI's ability to tailor learning experiences is crucial in 

pedagogical improvement, particularly in specialized areas such as motor skills 

development (Santos, 2016). 

• Improving Teaching Practices: AI fosters a reflective practice environment, which helps 

pre-service teachers improve their instructional strategies, which is essential for their 

professional growth and effectiveness (Cadiz, 2022). 

AI's role in reflective practice and pedagogical improvement is instrumental in 

enhancing the quality of teaching and learning, providing educators with the tools to assess 

and refine their pedagogical approaches effectively. 

Challenges and Opportunities in Adopting AI for Professional Growth 

While AI offers significant benefits for professional growth, its adoption comes with 

challenges that must be carefully managed to maximize its potential. 

• Strategic Implications and Challenges: Integrating AI within firms introduces both 

opportunities for growth and challenges in data management, ethical considerations, 

and organizational adaptation (Dwivedi et al., 2021). 
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• Technostress and Ethical Concerns: The interaction between humans and AI leads to 

technostress, impacting professionals' well-being. Moreover, ethical challenges must 

be addressed to ensure AI's responsible use (Lebovitz et al., 2022). 

• Enhancing Job Roles and Competitiveness: Despite these challenges, AI presents 

opportunities to enhance professional roles, improve decision-making, and increase 

competitiveness across various industries (Sharma et al., 2024). 

Adopting AI for professional growth offers numerous opportunities to enhance job 

roles and decision-making processes. However, it also presents challenges that must be 

addressed to leverage AI's capabilities fully. 

Future Competencies for Teachers in an AI-Augmented Educational Landscape 

As AI continues to reshape the educational landscape, teachers must develop new 

competencies to integrate AI into their teaching practices effectively. 

• Future-Oriented Skills: Developing competencies in digital, data, and AI literacy is 

crucial for teachers to effectively utilize AI tools and approaches in educational 

settings (Kreinsen & Schulz, 2023). 

• Ethical and Technical Training: Teachers must also be well-versed in ethical 

considerations related to AI to ensure its responsible use in education (Ng et al., 2023; 

Zhao et al., 2022). 

• Curriculum and Professional Development: Implementing sustainable curriculum plans 

that include AI literacy and providing comprehensive professional development are 

essential for equipping teachers with the necessary skills to navigate the AI-

augmented educational landscape (Chiu & Chai, 2020; Heng & Tabunshchyk, 2021). 

Preparing teachers for an AI-augmented educational environment involves a 

multifaceted approach that enhances AI literacy, ethical training, and innovative curriculum 

development. This ensures that educators are well-prepared to utilize AI effectively. 

These sections highlight AI's transformative impact on teacher professional 

development, illustrating the profound benefits and the complex challenges. By navigating 

these effectively, educators enhance their professional capabilities and adapt to the 

continually evolving educational landscape shaped by AI advancements. 

Implementing AI in Teacher Education Programs 

AI in teacher education programs promises to revolutionize the pedagogical 

landscape by offering enhanced learning experiences, personalized teaching approaches, and 
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efficient management of educational resources. This section elaborates on various aspects of 

AI implementation, from curriculum design to collaborations with technology providers, 

and discusses the necessary policy implications and ethical considerations. 

 
Figure 5. Thematic representation of implementing AI in teacher education programs. 

Curriculum Design Considerations for Integrating AI 

Integrating AI into curriculum design is critical as it supports innovative teaching 

and learning methods and introduces challenges that need strategic handling. 

• Ethical and Knowledgeable Implementation: Implementing AI in dental education 

curricula, Kim (2023) underscores the importance of ethical considerations, 

particularly regarding patient safety, highlighting the need for educators to be well-

versed in AI technologies to use them responsibly. 

• Integrated Curriculum Framework: Vergel et al. (2017) stress integrating AI into medical 

education curricula to modernize medical training and improve educational 

outcomes, emphasizing that effective curriculum integration plays a crucial role in 

educational reform. 

• Problem-Based Learning (PBL) Approach: Bridges et al. (2016) discuss using a PBL 

framework in dental education, incorporating AI to facilitate team-based learning 

and improve students' problem-solving skills. 

• Sustainable Curriculum Planning: Chiu and Chai (2020) explore the implications of AI 

in curriculum planning from a Self-Determination Theory perspective, highlighting 

the need for curricula that enhance teacher autonomy and promote student-centered 

learning experiences. 

Integrating AI into educational curricula requires careful consideration of ethical 

practices, innovative curriculum frameworks, and sustainable planning to enhance teaching 

and learning experiences effectively. 
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Training and Support for Educators to Use AI Tools 

Training educators to use AI tools is essential for harnessing AI’s potential in 

teaching and requires a comprehensive approach encompassing various competencies. 

• Developing Competencies: Future skills, mainly digital, data, and AI literacy, are crucial 

for educators. Kreinsen and Schulz (2023) highlight the growing importance of these 

skills as central to navigating the AI-enhanced educational landscape. 

• Ethical Training and AI Literacy: Teachers must also understand AI's ethical 

implications and learn to use AI tools responsibly. This includes mastering the 

fundamental concepts of AI and its educational applications (Touretzky et al., 2019; 

Zhao et al., 2022). 

• Curriculum and Professional Development: Effective curriculum integration of AI 

necessitates ongoing professional development and a focus on sustainable practices 

that recognize AI's role in future educational success (Chiu & Chai, 2020; Heng & 

Tabunshchyk, 2021). 

Equipping educators with AI competencies through targeted training programs and 

comprehensive professional development plans is crucial for effective AI integration in 

teaching practices. 

Evaluating the Effectiveness of AI Integration in Teaching and Learning 

Evaluating AI's integration into teaching and learning is vital to ensure it enhances 

educational practices effectively. 

• Impact on Teaching Methods: Wang (2023) discusses how AI influences various aspects 

of teaching, including resource allocation, pedagogical methods, and classroom 

management, underscoring the need for strategic integration to enhance educational 

effectiveness. 

• Personalized Learning Environments: Research by Lin (2022) and Chassignol et al. 

supports the idea that AI creates personalized learning environments that cater to 

individual student needs, thereby improving learning outcomes. 

• AI in Medical Education: Burney and Ahmad (2022) highlight AI's role in medical 

education, suggesting that AI improves teaching and assessment methodologies 

across disciplines. 

http://orcid.org/0000-0002-2936-0101


Meylani 

      

   620 Journal of Computer and Education Research     Year 2024 Volume 12 Issue 24      600-637

     

• Challenges and Opportunities: Alasadi and Baiz (2023) and Alenezi (2023) note that 

while AI offers significant enhancements in educational settings, it also presents 

challenges that must be meticulously addressed to fully utilize AI's capabilities. 

The effective integration of AI in education requires comprehensive evaluation to 

optimize teaching methods, personalize learning, and overcome inherent challenges. 

Collaborations Between Educational Institutions and AI Technology Providers 

Collaborations between educational institutions and AI technology providers are 

crucial for innovating and enhancing educational quality through advanced AI solutions. 

• Enhancing Educational Practices: Collaborative efforts, as discussed by Ghnemat et al. 

(2022), focus on integrating AI platforms to improve classroom management and 

personalize learning, which significantly enhances educational productivity and 

innovation. 

• Role of Teachers and Systematic Reviews: Kim et al. (2022) emphasize the evolving role 

of teachers in facilitating AI-driven learning, which is supported by systematic 

reviews indicating a surge in AI adoption in higher education (Zawacki‐Richter et al., 

2019). 

• Pedagogical and Technological Enhancements: Luckin and Cukurova (2019) and Kuleto et 

al. (2021) argue for a learning sciences-driven approach in these collaborations, 

ensuring that AI technologies are pedagogically sound and effectively enhance 

learning outcomes. 

Fostering partnerships between educational institutions and AI technology providers 

is essential for developing innovative solutions that improve educational practices and 

outcomes. 

Policy Implications and Ethical Considerations 

Implementing AI in teacher education programs involves navigating complex policy 

landscapes and addressing significant ethical considerations to ensure responsible use. 

• Ethical Guidelines and Transparency: The variability in ethical guidelines across 

countries necessitates a clear understanding and implementation of ethical AI 

practices (Jobin & Ienca, 2019; Köbis & Mehner, 2021). 

• Addressing Ethical Risks: Studies by Mahligawati et al. (2023) and Marino et al. (2023) 

discuss the technical and ethical challenges in integrating AI, highlighting the need 

for robust policies that ensure data privacy, system security, and ethical integrity. 
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• Promoting Ethical AI Use: The development of AI in education should focus on 

transparency, interpretability, and accountability, with educators playing a crucial 

role in fostering AI literacy and ethical awareness among students (Chaudhry et al., 

2022; Holmes et al., 2021). 

Carefully considering policy implications and ethical standards is essential for 

successfully integrating AI into teacher education programs. Educators and policymakers 

must prioritize ethical practices, transparency, and accountability. 

The above themes and sub-themes highlight the multifaceted approach needed to 

effectively implement AI in teacher education. By considering curriculum integration, 

educator training, effectiveness evaluation, institutional collaborations, and adhering to 

ethical standards, educational institutions leverage AI to enhance teaching and learning 

processes significantly. 

Case Studies and Global Perspectives 

Integrating AI in teacher education programs offers a vivid landscape of innovations, 

challenges, and transformative practices across various global contexts. This section explores 

comparative analyses of AI implementation in different countries, showcases successful 

integrations, and gleans lessons from these experiences to propose strategies for scaling AI 

adoption effectively in teacher education. 

 
Figure 6. Thematic representation of case studies and global perspectives regarding AI in teacher 

education. 
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• Variability in AI Adoption: In Vietnam, despite economic development, AI in education 

lags in more developed provinces, illustrating regional disparities in adoption 

(Nguyen et al., 2022). Contrastingly, no significant correlation exists in Estonia 

between teachers' professional experience and their AI adoption, highlighting the 

universal challenges of AI integration regardless of experience level (Chounta et al., 

2021). 

• Challenges in K-12 Education: The "Turing Teacher" concept emphasizes the need for 

foundational AI attributes in teaching, suggesting a specialized approach to AI 

education in K-12 settings (Pelaez et al., 2022). 

• Global Adoption and Professional Development Issues: Globally, while AI adoption is on 

the rise, teacher training for AI poses a significant barrier, necessitating enhanced 

professional development programs (Lee & Perret, 2022; Yau et al., 2022). 

• Importance of AI Literacy: Enhancing AI literacy among teachers, especially in China, is 

crucial for successfully implementing AI in classrooms (Zhao et al., 2022). 

The comparative analysis highlights the need to tackle professional development 

gaps, develop core AI competencies, and promote AI literacy to ensure effective AI 

integration in education systems worldwide. 

Examples of Successful AI Integration in Teacher Education Programs 

Successful AI integrations into teacher education programs underscore the potential 

benefits and emphasize the importance of a holistic educational approach. 

• Integrative Educational Practices: Park and Kwon (2023) highlight the integration of AI 

in STEM classrooms, showing that a comprehensive approach significantly enhances 

teacher capabilities and student outcomes. 

• Enhancing Teacher and Student Engagement: Research indicates a growing initiative to 

understand teacher perceptions and increase student engagement through AI and 

robotics, which improve learning outcomes significantly (Polak et al., 2022; Salas‐

Pilco, 2020). 

• Developing Self-Efficacy and AI Literacy: Fostering positive self-efficacy among pre-

service teachers is crucial for the effective use of AI in classrooms, as confident 

teachers are more likely to integrate new technologies successfully (Caner & Aydin, 

2021; Nazaretsky et al., 2022a, 2022b). 
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• Curricular and Pedagogical Improvements: Collaborative design of AI curricula and the 

inclusion of computational thinking are pivotal for enhancing educational practices 

(Amante et al., 2019; Monteiro et al., 2021; Otero et al., 2023). 

These examples demonstrate that successful AI integration requires comprehensive 

training, effective curricular design, and a focus on teacher and student needs to enhance 

pedagogical practices and learning outcomes. 

Lessons Learned from Success Stories 

Reflecting on the success stories of various AI implementations provides critical 

insights and practical strategies for overcoming common challenges in AI adoption. 

• Professional Development Needs: The lack of adequate professional development for 

teachers in AI is a recurring theme that needs addressing to enhance their 

competence and acceptance of AI tools (Lee & Perret, 2022). 

• Building Trust in AI Technology: It is vital to develop trust among teachers regarding 

AI technology through comprehensive training and clear demonstrations of AI’s 

educational benefits (Nazaretsky et al., 2022a, 2022b). 

• Importance of Teacher Perspectives: Understanding and incorporating teacher 

perspectives in AI education strategies helps craft effective teaching methods and 

curricula that resonate with educators (Yau et al., 2022). 

• Strategic Curriculum Integration: Effective AI curriculum integration requires 

continuous refinement and active participation from educators, ensuring that AI tools 

are utilized optimally in teaching practices (Chiu & Chai, 2020). 

These lessons emphasize the importance of targeted professional development, trust-

building, teacher involvement, and strategic curriculum planning to facilitate successful AI 

integration in teacher education programs. 

Scaling AI Adoption in Teacher Education: Strategies and Recommendations 

Effective scaling of AI adoption in teacher education involves understanding barriers 

and enablers and implementing strategic recommendations to foster widespread and 

practical use. 

• Institutional and Recognition Barriers: Identifying and overcoming institutional barriers 

is crucial for effectively enabling teachers to adopt AI-based teaching methods (Gupta 

& Bhaskar, 2020). 
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• Educational Level and AI Adoption: Higher education levels correlate with better 

understanding and integration of AI, suggesting the need for advanced AI training 

and education (Kuo et al., 2011). 

• Preparation Strategies for Technology Use: Tondeur et al. (2016) recommend using 

teacher educators as role models, reflecting on ICT’s role, and providing continuous 

feedback to prepare teachers for technological integration, including AI. 

• Didactical Strategies and AI Use: Understanding the relationship between teacher 

beliefs and didactical strategies aids in developing effective AI integration methods 

that improve educational processes (Prieto et al., 2019; Shahzad et al., 2017). 

Scaling AI adoption in teacher education requires addressing institutional barriers, 

enhancing educational strategies, and providing robust training and support frameworks to 

ensure teachers are well-prepared to integrate AI effectively. 

These sections collectively illustrate that while AI presents vast potential for 

enhancing teacher education, its successful integration depends on comprehensive planning, 

inclusive training programs, and strategic partnerships. By addressing these factors, 

institutions maximize the benefits of AI in teacher education, fostering an innovative and 

effective educational environment. 

Discussion 

AI in Teacher Education 

AI Technologies Used in Teacher Education: Artificial Intelligence (AI) technologies are 

revolutionizing teacher education by incorporating tools such as Intelligent Tutoring 

Systems (ITS), Virtual and Augmented Reality (VR/AR), and automated assessment 

platforms. These technologies offer personalized learning experiences that adapt to the 

diverse needs of educators and students, promoting engagement and improving learning 

outcomes. ITS, for example, can tailor educational content to individual learning styles, 

while VR/AR simulations allow future educators to practice teaching in controlled 

environments that mimic real-world scenarios (Sapci & Sapci, 2020). 

Pedagogical Strategies Enhanced by AI: AI enhances pedagogical strategies by providing 

data-driven insights into student performance, enabling educators to make informed 

adjustments to their teaching practices. AI-driven analytics help educators identify areas 

where students may need additional support, allowing for timely interventions. Moreover, 
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AI technologies, such as gamification elements, foster student motivation and engagement, 

making the learning experience more dynamic and interactive (Preiksaitis, 2023). 

Impact of AI on Teacher Professional Growth: AI plays a pivotal role in teacher 

professional development by offering dynamic, personalized learning opportunities that 

enhance educators’ digital literacy and pedagogical competencies. Through AI-based 

professional development programs, teachers can remain current with evolving educational 

technologies and methodologies, ultimately benefiting both their practice and their students' 

learning experiences (Schleiss, 2023). However, challenges such as technostress and ethical 

considerations must be addressed to fully harness AI's potential (Baskoro, 2023). 

Implementing AI in Teacher Education Programs: Successfully integrating AI into teacher 

education requires comprehensive training that focuses on AI literacy, digital skills, and 

ongoing evaluation of the effectiveness of AI tools. Collaborative efforts between educational 

institutions and AI providers can facilitate innovation, while continuous assessment of AI's 

impact on learning outcomes is crucial for optimizing its use (Rathore, 2023). 

Case Studies and Global Perspectives: Global case studies on AI in teacher education 

illustrate varying degrees of success and challenges. Some countries, such as China and the 

United States, have made significant advances in AI literacy among educators, while others 

face challenges in adoption due to socioeconomic and institutional factors (Qin & Ao, 2022; 

Humble, 2023). These examples demonstrate that comprehensive AI training and a focus on 

ethical deployment are critical to realizing AI's full potential in education (Heng & 

Tabunshchyk, 2021). 

Identified Research Gaps on AI in Teacher Education 

Effectiveness of AI Tools Across Diverse Educational Settings: The effectiveness of AI tools 

in diverse educational contexts, particularly in underprivileged settings, remains 

underexplored. Research is needed to assess the scalability and impact of AI technologies 

across various socioeconomic environments (Betaubun, 2023). 

AI-Driven Pedagogical Innovations: While AI has been instrumental in driving 

pedagogical innovations, more research is necessary to evaluate its long-term impact on 

teaching practices and its alignment with future skill demands. Personalized learning models 

and adaptive systems require further refinement to meet industry standards (Jendia, 2023). 

Ethical Considerations in AI Deployment: Ethical considerations are crucial in 

integrating AI into education, particularly regarding algorithmic bias, data privacy, and the 
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transparency of AI decision-making. Jobin et al. (2019) offer a thorough overview of AI ethics 

guidelines, which can inform the development of ethical frameworks for education. These 

frameworks should be incorporated into teacher education to ensure educators use AI 

responsibly. Comprehensive training programs must address both the technological and 

ethical aspects of AI, fostering critical thinking to help teachers navigate these challenges. 

Issues like bias, privacy, and equitable use of AI tools in diverse educational settings require 

further research (Vasylyuk-Zaitseva et al., 2023). 

Teacher and Student Interactions with AI: The interaction between teachers, students, 

and AI tools is a critical area of study. Understanding how these interactions influence the 

learning process can inform the design of more effective AI-driven educational tools 

(Levanova et al., 2020). 

Training and Professional Development: There is a need for more comprehensive 

professional development programs focused on AI literacy and digital skills for teachers. 

Research should investigate the most effective methods for integrating AI training into both 

pre-service and in-service teacher education programs (Mehta et al., 2021). 

Scalability and Sustainability of AI in Education: The scalability and sustainability of AI 

in education depend on factors such as technical infrastructure, teacher readiness, and 

institutional policies. Research in these areas is essential for ensuring that AI tools can be 

successfully adopted and maintained across various educational contexts (Shin, 2021). 

Cultural and Contextual Adaptation of AI Tools: Cultural and contextual differences can 

significantly affect the successful implementation of AI in education. Future research should 

focus on developing AI tools that are culturally sensitive and adaptable to different 

educational environments (Komasawa & Yokohira, 2023). 

Impact of AI on Educational Equity: AI’s potential to either reduce or exacerbate 

educational inequality needs further exploration. Research into how AI can bridge gaps in 

access to quality education for marginalized groups will help ensure that AI deployment 

contributes to educational equity (Benhayoun & Lang, 2021). 

Future Skills and Competencies: AI is reshaping the skills and competencies required for 

future job markets. Research is needed to identify how AI-driven education can be designed 

to prepare students for the evolving demands of the workforce (Charow et al., 2021). 

In conclusion, while AI presents significant opportunities for enhancing teacher 

education, addressing these research gaps is critical to ensuring its ethical, effective, and 
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sustainable integration. As AI continues to influence the educational landscape, it is vital that 

educators are equipped with the skills and knowledge necessary to maximize its potential. 

Conclusion 

Summary of Key Findings 

AI is revolutionizing teacher education by reshaping pedagogical methods and 

evaluation techniques. Technologies such as Intelligent Tutoring Systems (ITS), Virtual 

Reality (VR), Augmented Reality (AR), and automated assessment systems are enhancing 

personalized learning and creating immersive educational environments. These innovations 

extend beyond classroom instruction, fostering professional growth among educators and 

necessitating the development of new competencies. AI’s transformative impact on teacher 

education is evident in how it enhances training, evaluation, and pedagogical strategies, 

while also requiring a rethinking of professional development. 

The integration of AI technologies like ITS provides personalized learning 

experiences that adapt to individual needs, while VR and AR offer immersive training 

environments that engage educators in practical, hands-on simulations. Automated 

assessment systems further streamline the evaluation process by delivering timely and 

personalized feedback, often utilizing natural language processing (NLP) to improve 

communication between teachers and learners. AI-driven analytics provide insights into 

teaching effectiveness, enabling a more adaptive and personalized approach to education. 

These technologies collectively support a more dynamic and responsive educational system 

that meets the needs of both educators and students. 

In addition to enhancing technical capabilities, AI transforms teaching strategies by 

fostering personalized content, collaborative learning environments, and gamified 

experiences that increase student engagement. AI-driven simulations help develop critical 

thinking skills, allowing educators and students alike to explore complex problems in 

controlled settings. However, these advancements also raise important ethical concerns. 

Issues such as algorithmic bias, data privacy, and equitable access to AI tools must be 

addressed to ensure fairness in education. As AI reshapes the learning environment, careful 

attention to these ethical dimensions will be essential to maintain an inclusive and effective 

system. 
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AI’s impact extends to professional growth, encouraging lifelong learning and digital 

literacy among teachers. Personalized learning experiences provided by AI promote 

continuous development, while also supporting reflective practices that enhance 

instructional quality. Educators are increasingly required to develop competencies for 

navigating digital and AI-enhanced environments, which in turn improves their professional 

motivation and adaptability in a rapidly changing educational landscape. This shift toward 

digital literacy and AI proficiency demands targeted professional development to ensure 

teachers are prepared to integrate AI technologies effectively. 

The successful integration of AI into teacher education programs requires thoughtful 

consideration of both technological and ethical factors. Incorporating AI into pedagogical 

methods not only personalizes learning but also demands the development of ethical 

standards and digital literacy among educators. Collaborations between educational 

institutions and AI providers play a critical role in ensuring that AI technologies are 

implemented responsibly, enhancing teaching practices and improving educational 

outcomes. Adherence to ethical guidelines will be essential to the long-term success of AI in 

teacher education. 

Globally, the adoption of AI in teacher education varies, influenced by local contexts 

and resources. Case studies from different regions highlight the potential of AI to improve 

engagement and pedagogical outcomes, but also demonstrate the need for professional 

development and trust-building. Adapting AI strategies to local needs and fostering an 

innovative environment will be crucial for successful AI integration. Across different 

educational settings, professional development remains the key to ensuring that educators 

are equipped with the necessary skills to leverage AI technologies. 

AI's integration into teacher education presents both significant opportunities and 

challenges that require strategic implementation. To harness AI’s full potential, educational 

stakeholders must prioritize ethical considerations, promote AI literacy, and invest in 

professional development programs. As AI continues to shape global educational practices, 

its thoughtful integration can lead to more personalized, engaging, and inclusive learning 

experiences, ultimately transforming the future of education. Comprehensive training 

programs that address both the technological and ethical dimensions of AI will be essential 

in preparing teachers to navigate these complexities, while fostering critical thinking skills to 

address the ethical challenges posed by AI technologies. 
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Limitations of the Study 

Despite its valuable insights, the study acknowledges several limitations. One of the 

primary constraints is the scope of the literature review, which predominantly focuses on 

existing literature and qualitative data. The fact that quantitative data and analyses are not 

included limits the generalizability of the findings.  

Furthermore, the study may not fully capture emerging AI technologies or innovative 

practices that are still under development, thereby limiting the analysis to more established 

methodologies. The geographical and cultural representation in the reviewed literature tends 

to focus on higher-income countries, potentially overlooking the unique challenges and 

opportunities faced by lower-income regions. This lack of diversity in perspectives may 

skew the findings toward contexts that do not fully reflect global realities. 

The study also lacks depth in analyzing the practical implementation challenges of AI 

integration in education. While the research broadly covers AI's potential, it does not delve 

into the long-term impacts or practical difficulties that educators might face when adopting 

these technologies. This gap is critical for fully understanding the effectiveness of AI in 

teacher education. Furthermore, although the study addresses some ethical concerns, it could 

benefit from a more comprehensive analysis of issues related to data privacy, security, and 

algorithmic bias. These ethical considerations are essential for ensuring responsible AI use in 

education, and their underrepresentation limits the scope of the findings. 

Another limitation arises from the study’s reliance on secondary data, which may 

introduce biases and reduce the robustness of the conclusions. Depending primarily on the 

interpretations of original authors could lead to potential misrepresentations. Moreover, the 

perspectives of teachers and students—the main beneficiaries of AI in education—are 

somewhat underrepresented, which is a significant drawback for obtaining a holistic 

understanding of AI’s impact in educational settings. Finally, the focus on teacher education 

specifically might restrict the applicability of the findings to broader educational contexts, 

limiting the relevance of the results to other areas of education outside teacher training. 

Suggestions for Future Research 

To address the limitations mentioned, future research should broaden the 

geographical and cultural scope of the studies and include more primary data to capture 

firsthand experiences with AI technologies. Expanding the literature review to reflect the 

latest advancements in AI will ensure that the findings remain relevant and applicable to 
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evolving educational practices. The comprehensiveness and applicability of the study’s 

conclusions in both teacher education and the broader educational landscape will be 

enhanced by addressing these areas. 

Future research should also take a multidimensional approach, quantitative data and 

analyses, incorporating perspectives that align with the study's specific objectives. While this 

research primarily focuses on teacher education and AI integration, future studies should 

explore the impact of AI on various educational stakeholders, including administrators, 

policymakers, and students. Broadening the scope in this way will provide a more 

comprehensive understanding of AI’s influence on the entire educational ecosystem. 

Furthermore, future studies should examine AI's role across diverse educational 

contexts, such as rural versus urban settings or low-income versus high-income countries, to 

capture a wider range of challenges and opportunities. Including these perspectives will 

enrich the findings and ensure that AI’s implications are more applicable across different 

educational environments. This expanded research agenda will offer a more nuanced and 

globally relevant perspective on the integration of AI in education. 
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