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Abstract
E jil?l E The rapid advancement of Artificial Intelligence (Al) is transforming various sectors, including education, and
| is significantly influencing the way teachers are trained in the digital era. This study examines the role of
- Artificial Intelligence in facilitating the digital transformation of teacher training programs. Al-powered
technologies such as intelligent tutoring systems, adaptive learning platforms, automated assessment tools, and
data-driven learning analytics are reshaping traditional teacher education by providing personalized learning
E experiences, improving instructional strategies, and enhancing professional development. The study highlights
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how Al can support pre-service and in-service teachers by enabling flexible learning environments, real-time
feedback, and access to innovative digital teaching resources. Furthermore, Al-driven systems can assist teacher
Published: 19/06/2026 | educational development by equipping teachers with the digital competencies required for twenty-first-century
classrooms. It concludes by recommending strategic policies, capacity building, and technological investments

educators in monitoring learning progress, identifying training needs, and designing more effective pedagogical
approaches. Despite its potential benefits, the integration of Al in teacher training also raises challenges related
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to maximize the benefits of Al in transforming teacher training systems.
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Introduction

The twenty-first century has witnessed unprecedented
technological advancement, leading to profound changes in
educational systems worldwide. Among these innovations,
Acrtificial Intelligence (Al) has emerged as one of the most
transformative technologies influencing teaching, learning,
assessment, and educational management. Al refers to computer
systems capable of performing tasks that traditionally require
human intelligence, including learning, reasoning, problem-
solving, pattern recognition, and decision-making (Holmes et al.,
2022). In education, Al is increasingly being utilized to enhance
personalized learning, automate administrative processes, provide
intelligent tutoring, and support educational decision-making.

Teacher training occupies a central position in educational
development because teachers are the primary agents responsible
for implementing curriculum reforms and fostering learning
outcomes. As educational institutions continue to embrace digital
transformation, teacher education programs must adapt to equip
both pre-service and in-service teachers with competencies
required for technology-enhanced learning environments
(Redecker, 2020). Digital transformation in teacher training
involves the integration of digital technologies into pedagogical
practices, curriculum design, instructional delivery, assessment
procedures, and professional development activities.

Recent developments in Al have introduced innovative tools
capable of revolutionizing teacher education. Technologies such as
intelligent tutoring systems, adaptive learning platforms, predictive
analytics, virtual teaching assistants, generative Al applications,
and automated assessment systems have created new opportunities
for personalized and data-driven teacher development (Luckin,
2023). These technologies provide continuous support to teachers,

facilitate self-paced learning, and enable evidence-based
instructional improvement.

Globally, educational organizations such as the United Nations
Educational, Scientific and Cultural Organization (UNESCO) have
emphasized the need for responsible Al integration in education.
UNESCO (2021) argues that Al can significantly improve
educational quality and accessibility when implemented ethically
and inclusively. Similarly, UNESCO’s Guidance for Generative Al
in Education and Research highlights the growing importance of
Al literacy among educators and teacher trainees (UNESCO,
2023).

In Nigeria, teacher training institutions, particularly Colleges of
Education, play a critical role in preparing teachers for basic and
secondary education. However, the digital transformation of
teacher education remains uneven due to infrastructural
deficiencies, inadequate digital literacy, limited funding, and
policy implementation challenges (Aina & Abdulrahman, 2024).
Consequently, there is an urgent need to explore how Al can
strengthen teacher preparation and professional development while
addressing contextual challenges within the Nigerian educational
system.

This paper, therefore, examines the role of Artificial Intelligence in
the digital transformation of teacher training, focusing on Al-based
educational tools, benefits for history education, challenges facing
Nigerian Colleges of Education, and strategies for effective
implementation.

Statement of the Problem

The growing demand for digitally competent teachers has exposed
significant weaknesses in conventional teacher training
approaches. Traditional teacher education programs often rely on

Copyright © 2026 the Author(s). This work is licensed under CC-BY-NC 4.0.



http://www.irgspublisher.com/
file:///E:/TEMPLATE/office@irgspublisher.com

face-to-face instructional methods that may not adequately prepare
teachers for increasingly digital learning environments.
Consequently, many educators struggle to integrate emerging
technologies effectively into classroom practice.

Although Al technologies offer innovative opportunities for
enhancing teacher preparation, their adoption remains limited in
many developing countries, including Nigeria. Several Colleges of
Education continue to experience inadequate technological
infrastructure, unreliable internet connectivity, insufficient digital
resources, and limited access to Al-enabled educational tools
(Federal Ministry of Education, 2023).

Furthermore, many teacher educators lack the necessary
competencies to utilize Al technologies effectively. Concerns
regarding ethical issues, algorithmic bias, data privacy, and the
responsible use of generative Al further complicate
implementation efforts (Williamson & Eynon, 2023). Without
adequate preparation, teachers may be unable to leverage Al tools
to improve instructional quality and learner engagement.

The problem, therefore, lies in the gap between the transformative
potential of Al and its actual utilization within teacher training
institutions. Addressing this gap is essential for developing a
digitally competent teaching workforce capable of meeting
contemporary educational demands.

Objectives of the Study
The study seeks to:

1. Examine the role of Artificial Intelligence in the digital
transformation of teacher training.

2. ldentify major Al-based educational tools relevant to
teacher education.

3. Analyze the benefits of Al in history education and
teacher preparation.

4. Investigate challenges affecting Al integration in Nigerian
Colleges of Education.

5. Propose strategies for effective implementation of Al
technologies in teacher training programs.

Discussion on Al-Based Educational Tools

Al-based educational tools have become increasingly important in
facilitating personalized, flexible, and data-driven teacher training
experiences.

Intelligent Tutoring Systems

Intelligent Tutoring Systems (ITS) are Al-powered applications
that provide individualized instruction and feedback based on
learner performance. These systems monitor learning progress,
identify knowledge gaps, and adapt instructional content to meet
specific learning needs (Ma et al., 2021).

For teacher trainees, ITS can support mastery of pedagogical
theories, classroom management techniques, curriculum planning,
and subject-specific methodologies. By offering personalized
guidance, intelligent tutoring systems help improve learning
efficiency and knowledge retention.

Adaptive Learning Platforms

Adaptive learning technologies utilize machine learning algorithms
to customize educational content according to learners' strengths,
weaknesses, and learning preferences. These systems continuously

analyze wuser interactions and modify learning pathways
accordingly (Khalil & Ebner, 2022).

Teacher training institutions can use adaptive platforms to create
individualized professional development programs, enabling
educators to progress at their own pace while addressing specific
competency gaps.

Learning Analytics and Predictive Systems

Learning analytics involves collecting and analyzing educational
data to improve teaching and learning outcomes. Al-powered
analytics tools help teacher educators monitor participation,
engagement, and performance patterns (Siemens & Baker, 2022).

Predictive analytics can identify teachers at risk of poor
performance during training and recommend targeted
interventions. Such insights enable institutions to provide timely
support and improve completion rates.

Automated Assessment Systems

Al-powered assessment tools automate grading, feedback
generation, and performance evaluation. These systems reduce
educators’ workload while ensuring timely feedback (Zawacki-
Richter et al., 2021).

Teacher trainees benefit from immediate feedback on lesson plans,
assignments, teaching demonstrations, and reflective journals,
allowing them to improve their instructional practices more
effectively.

Virtual Teaching Assistants and Chatbots

Educational chatbots and virtual assistants provide real-time
support to learners by answering questions, providing learning
resources, and guiding users through course materials. Recent
generative Al systems such as ChatGPT, Gemini, and Claude have
demonstrated significant potential in supporting teacher education
through lesson planning, content creation, and instructional design
(Kasneci et al., 2023).

These tools facilitate continuous learning and professional support
beyond traditional classroom settings.

Virtual Reality and Al-Supported Simulations

Al-integrated virtual simulations create realistic teaching scenarios
where trainee teachers can practice classroom management,
instructional delivery, and decision-making skills without risks
associated with real classroom environments (Luckin, 2023).

Simulation-based training enhances experiential learning and
improves teacher confidence before classroom deployment.

Benefits of Al in History Education

History education plays a critical role in promoting cultural
awareness, civic responsibility, and national identity. Al
technologies offer significant opportunities for improving the
teaching and learning of history.

First, Al facilitates personalized learning experiences. Adaptive
learning systems can tailor historical content to individual learning
styles and abilities, helping learners engage more deeply with
historical concepts and events (Holmes et al., 2022).

Second, Al enhances access to historical resources. Digital
archives, Al-powered search engines, and intelligent
recommendation systems enable teachers and students to access
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vast collections of historical documents, photographs, maps, and
multimedia resources. This enriches historical inquiry and
promotes evidence-based learning.

Third, Al supports interactive and immersive learning. Virtual
reality environments combined with Al technologies can recreate
historical events, allowing learners to experience historical
contexts in engaging ways. Such immersive experiences improve
understanding and retention of historical knowledge (UNESCO,
2023).

Fourth, Al assists teachers in developing instructional materials.
Generative Al applications can help create lesson plans, quizzes,
timelines, discussion questions, and historical case studies. This
reduces preparation time and allows teachers to focus on
facilitating meaningful learning experiences.

Fifth, Al improves assessment practices. Automated assessment
systems can evaluate essays, provide feedback on historical
arguments, and assess learners' understanding of historical
concepts. Although human oversight remains essential, Al can
significantly enhance assessment efficiency.

Finally, Al encourages critical thinking and historical analysis. By
enabling learners to compare multiple sources, detect biases, and
evaluate evidence, Al tools can strengthen historical reasoning and
inquiry-based learning approaches.

Challenges of Al Integration in Nigerian Colleges of
Education

Despite its transformative potential, Al integration faces several
challenges within Nigerian teacher training institutions.

Inadequate Technological Infrastructure

Many Colleges of Education lack reliable internet connectivity,
modern computer laboratories, stable electricity supply, and
sufficient digital resources. These infrastructural limitations
significantly hinder Al adoption (National Universities
Commission, 2024).

Limited Funding

Educational funding remains inadequate in many institutions. Al
implementation requires substantial investment in hardware,
software, cloud services, maintenance, and staff development.
Budgetary constraints often restrict technology acquisition and
sustainability.

Low Digital Competence Among Educators

Many teacher educators possess limited expertise in Al
applications and digital pedagogies. Studies indicate that
insufficient technological knowledge remains a major barrier to
effective digital transformation in teacher education (Aina &
Abdulrahman, 2024).

Data Privacy and Ethical Concerns

Al systems rely heavily on data collection and analysis. Issues
relating to privacy, surveillance, informed consent, algorithmic
bias, and transparency raise important ethical concerns. Teacher
training institutions require robust governance frameworks to
ensure responsible Al use (UNESCO, 2021).

Resistance to Change

Institutional culture often influences technology adoption. Some
educators may perceive Al as a threat to professional autonomy or

employment security. Such perceptions can create resistance to
innovation and slow implementation efforts.

Policy and Regulatory Gaps

Although Nigeria has developed various ICT and digital education
policies, specific guidelines for Al integration in teacher education
remain limited. Clear regulatory frameworks are needed to guide
implementation and ensure accountability.

Digital Divide
Significant disparities exist between urban and rural institutions
regarding access to digital technologies. These inequalities may

exacerbate educational disparities if Al deployment is not
accompanied by inclusive policies.

Strategies for Effective Implementation

To maximize the benefits of Al in teacher training, several strategic
interventions are necessary.

Capacity Building and Professional Development

Continuous training programs should be organized to improve Al
literacy among teacher educators and trainees. Professional
development initiatives should focus on Al applications, digital
pedagogy, ethical considerations, and instructional design.

Infrastructure Development

Government agencies, educational institutions, and private sector
partners should invest in internet connectivity, power supply, cloud
infrastructure, and digital learning environments necessary for Al
deployment.

Curriculum Reform

Teacher education curricula should incorporate Al literacy, data
literacy, digital pedagogy, and educational technology
competencies. This will ensure that future teachers are prepared for
Al-enabled classrooms.

Development of Ethical Frameworks

Institutions should establish ethical guidelines governing data
privacy, transparency, accountability, and responsible Al use. Such
frameworks should align with UNESCO's recommendations on
ethical Al implementation.

Public-Private Partnerships

Collaboration among government agencies, technology
companies, development organizations, and educational
institutions can facilitate resource mobilization and technology
transfer.

Localized Al Solutions

Developing Al systems tailored to Nigerian educational realities
can improve relevance and effectiveness. Local languages,
curricula, and contextual needs should be considered in Al design
and implementation.

Monitoring and Evaluation

Regular assessment of Al initiatives is necessary to determine
effectiveness, identify challenges, and support continuous
improvement.

Conclusion
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Artificial Intelligence is rapidly reshaping educational systems and
creating unprecedented opportunities for the digital transformation
of teacher training. Through intelligent tutoring systems, adaptive
learning platforms, learning analytics, automated assessment tools,
and generative Al applications, teacher education can become more
personalized, efficient, and responsive to contemporary
educational needs.

The study demonstrates that Al has considerable potential to
strengthen teacher preparation, enhance professional development,
and improve educational quality. In history education, Al can
enrich learning experiences through personalized instruction,
immersive simulations, intelligent resource discovery, and
innovative assessment methods.

However, realizing these benefits requires addressing significant
challenges, particularly within Nigerian Colleges of Education.
Infrastructure deficits, limited digital competence, inadequate
funding, ethical concerns, and policy gaps continue to impede
effective implementation. Consequently, strategic investments in
technology, capacity building, curriculum reform, and governance
frameworks are essential.

The future of teacher education increasingly depends on the
successful integration of Al technologies. By embracing
responsible and inclusive Al adoption, teacher training institutions
can prepare educators who possess the digital competencies
necessary to thrive in twenty-first-century learning environments
and contribute to sustainable educational development.

Recommendations

Based on the findings of this study, the following recommendations
are made:

1. Government should increase funding for Al-driven
educational infrastructure in Colleges of Education.

2. Teacher education curricula should incorporate Al
literacy and digital competency training.

3. Continuous professional development programs should
be organized for teacher educators.

4. Institutions should establish ethical guidelines for
responsible Al use.

5. Partnerships with technology companies should be
encouraged to support Al implementation.

6. Reliable internet connectivity and electricity supply
should be prioritized.
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