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Abstract

The growing integration of Artificial Intelligence (Al) in education has transformed instructional
practices, assessment methods, and classroom management. However, the effective utilization of
Al depends largely on teachers’ knowledge, competence, and readiness to adopt emerging
technologies. This paper examined teachers’ understanding of Al and its significance in enhancing
teaching and learning processes in schools. It highlighted the role of Al in instructional efficiency,
personalized learning, data-driven decision-making, and inclusive education. Challenges limiting
teachers’ use of Al such as limited training, inadequate infrastructure, and ethical concerns are
also discussed. The paper recommended strategic interventions, which includes ongoing
professional development, infrastructural investment, and policy support to strengthen teachers’
Al literacy. Strengthening teachers’ knowledge of Al is crucial for maximizing its transformative
potential in educational environments.
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INTRODUCTION

Artificial Intelligence (Al) has rapidly evolved into a transformative force across multiple
sectors, and education is one of the fields experiencing significant change. The adoption of Al in
schools is part of a global shift toward digitalization and the use of data-driven instructional
tools. As nations strive to improve learning outcomes and respond to 21st-century demands, Al
technologies have become essential in modern classrooms. According to Okeke and Bello
(2021), Al is no longer viewed as a futuristic concept but as a practical tool that enhances
efficiency and supports pedagogical innovation. This growing relevance underscores the need for
stakeholders especially teachers to understand AI’s role within the educational landscape.

Al-powered tools such as adaptive learning systems and intelligent tutoring platforms are
reshaping instructional delivery in profound ways (Okeke & Bello, 2021). Adaptive learning
systems personalize learning experiences by adjusting content to suit students’ academic levels,
interests, and pace, thereby supporting differentiated instruction for diverse learners (Adebisi,
2020). Intelligent tutoring platforms simulate one-on-one teacher support by providing instant
feedback, explanations, and tailored learning paths, making learning more engaging and
responsive to individual needs (Chukwu & lbrahim, 2022). Automated grading software assists
teachers in evaluating large volumes of work accurately and quickly, reducing the burden of
repetitive assessment tasks (Olatunji, 2023). Also, predictive analytics tools forecast student
performance and identify learners who may need additional support, helping teachers intervene
early (Eze & ldowu, 2021). These innovations allow schools to shift toward student-centred
learning environments where technology enhances both teaching quality and learner
engagement.

Despite these advancements, successful integration of Al in education is heavily
dependent on teachers' knowledge, skills, and attitudes toward technology (Ogunleye, 2020).
Teachers must not only understand how Al tools function but also know how to apply them
appropriately in instructional contexts to achieve desired learning outcomes (Adebisi, 2020).
Without adequate preparation, teachers may misuse Al tools or underutilize their capabilities,
leading to ineffective instructional practices and poor student performance. Furthermore,
teachers must be aware of Al limitations, such as errors in automated grading or algorithmic
biases that may lead to unfair assessments (Olatunji, 2023). This makes teacher competence a
critical factor in realizing the potential of Al in the classroom.

Teachers’ knowledge of Al is particularly important because they serve as facilitators of
learning who directly influence how students interact with digital tools (Eze & ldowu, 2021).
When teachers understand Al, they can integrate it strategically into lesson plans, assessments,
and classroom activities, ensuring meaningful engagement with technology (Chukwu & Ibrahim,
2022). They can also guide students in using Al responsibly, helping them develop essential
digital literacy, computational thinking, and problem-solving skills needed for the 21st century
(Adebisi, 2020). Moreover, knowledgeable teachers can identify ethical concerns related to Al
such as data privacy, academic integrity, and excessive dependence on automated tools and
implement measures to mitigate these risks (Olatunji, 2023). In this way, teacher expertise
becomes central to maintaining a balanced and effective learning environment.

Given these considerations, the importance of teachers’ Al knowledge cannot be
overstated. Their competence determines whether Al becomes a tool for enhancing teaching and
learning or a source of confusion and inequality in classrooms (Ogunleye, 2020). Teachers who
possess strong Al literacy are better positioned to harness emerging technologies for improved
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learning outcomes, while those with limited knowledge may unintentionally create digital
divides among learners (Okeke & Bello, 2021). This article therefore examines the depth of
teachers’ understanding of Al, the roles they play in Al-enhanced classrooms, and the value of
Al in improving instructional delivery and student learning outcomes. By exploring these
aspects, the article highlights the need for sustained teacher training, supportive policies, and
technological investment to ensure that Al fulfills its promise in modern education (Chukwu &
Ibrahim, 2022).

Understanding Artificial Intelligence in Education

Artificial Intelligence (Al) refers to computational systems designed to perform tasks that
typically require human intelligence, such as reasoning, learning, perception, and decision
making (Adebisi, 2020). These systems are built on algorithms that enable machines to analyse
data, identify patterns, and generate insights that support various human activities. In the context
of education, Al is not merely a technological tool but a transformative innovation capable of
redefining traditional instructional practices. Its ability to mimic cognitive functions positions it
as a powerful resource for solving complex educational challenges, ranging from assessment to
classroom management.

In the school system, Al encompasses a wide variety of tools that promote efficiency and
support the teaching—learning process (Chukwu & lIbrahim, 2022). One of the most prominent
applications is personalized learning, where Al-driven systems adapt instructional content to suit
individual students’ learning styles, preferences, and pace (Adebisi, 2020). Such tools ensure that
learners who need remediation receive targeted support, while advanced learners are offered
more challenging tasks. Personalized learning helps address classroom diversity by providing
differentiated instruction, thus improving engagement and promoting self-paced learning among
students (Eze & ldowu, 2021).

Another significant educational application of Al is automated assessment. Al-powered
grading tools are capable of evaluating objective tests, essays, and assignments with speed and
consistency, reducing teachers’ workload and ensuring timely feedback for learners (Okeke &
Bello, 2021). Automated assessments also help identify common errors, enabling teachers to
adjust instruction accordingly. Furthermore, virtual assistants such as chatbots and Al-powered
learning companions provide instant responses to students’ questions, guide them through
complex tasks, and offer additional explanations outside classroom hours (Ogunleye, 2020). This
extends learning beyond the physical classroom and supports continuous academic engagement.

Al also plays an important role in behaviour tracking and classroom management.
Behavioural analytics tools monitor student interactions, participation, and performance trends,
helping teachers identify learners who may be at risk of academic decline or emotional distress
(Eze & Idowu, 2021). These systems support early interventions by alerting teachers to
behavioural anomalies such as absenteeism, disengagement, or sudden drops in performance
(Olatunji, 2023). Such insights enable educators to plan timely support strategies, parental
engagement, and counselling interventions to ensure learner success.

Al-driven educational technologies enhance efficiency, improve instructional quality, and
support learner-centred pedagogies (Chukwu & Ibrahim, 2022). Al allows teachers to focus more
on facilitating meaningful learning experiences and fostering critical thinking skills by
automating repetitive tasks. The integration of Al into the education sector not only transforms
teaching methodologies but also empowers students with digital literacy and problem-solving
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competencies required for future careers. Therefore, understanding and leveraging Al tools is
essential for building modern, inclusive, and effective educational systems.

Teachers’ Knowledge of Al

Teachers’ knowledge of Al begins with a clear understanding of basic AI concepts and
terminology. These include foundational ideas such as algorithms, which refer to step-by-step
procedures used by computers to perform specific tasks; machine learning, which enables
systems to learn from data and improve their performance over time; automation, which involves
using technology to carry out tasks with minimal human intervention; and natural language
processing (NLP), which allows Al tools to understand, interpret, and generate human language
(Eze & Idowu, 2021). When teachers understand these concepts, they become better equipped to
appreciate how Al tools function and how they can be applied to classroom activities. This
foundational competence forms the basis for informed decision-making regarding which Al tools
to adopt and how to use them effectively to improve teaching and learning outcomes.

Another essential area of teacher knowledge relates to the pedagogical applications of Al.
Modern classrooms now rely on several Al-driven instructional tools such as adaptive learning
platforms, which personalize learning content based on students’ needs (Adebisi, 2020);
intelligent tutoring systems, which simulate one-on-one instruction by offering real-time
feedback and guidance (Ogunleye, 2020); and chatbots, which provide immediate responses to
learner inquiries, thereby extending support beyond classroom hours (Chukwu & Ibrahim, 2022).
Also, automated feedback tools help analyze students’ work and provide instant corrections or
recommendations (Eze & ldowu, 2021). Teachers who understand how these tools operate can
successfully integrate them into lessons to enrich instruction, improve learner engagement, and
reduce instructional barriers. This pedagogical awareness allows educators to select tools that
align with curriculum goals and address diverse learning needs (Olatunji, 2023).

Teachers must also understand the ethical considerations associated with Al use in
education. Key ethical issues include academic integrity, particularly when students use Al tools
for assignments or assessments, as well as concerns related to data privacy and the protection of
sensitive learner information. There is also the risk of algorithmic bias, where Al systems may
produce unfair outcomes due to biased data or flawed programming (Olatunji, 2023). Teachers
knowledgeable about these ethical dimensions are better prepared to implement safeguards that
ensure responsible and fair use of Al in the classroom. They can educate students about the
limitations of Al, promote digital responsibility, and establish guidelines that encourage ethical
behaviour while interacting with Al tools.

A final aspect of teachers’ knowledge of Al involves instructional integration, which
focuses on understanding how Al can be incorporated into teaching processes such as lesson
planning, classroom instruction, evaluation, and differentiated learning. Teachers must know
how to align Al tools with specific learning objectives, select appropriate digital resources for
various topics, and modify instructional strategies to accommodate diverse learners. This
includes using Al to support formative assessment, track learning progress, and design
personalized learning paths for students with different academic abilities. Proper instructional
integration also requires teachers to balance Al use with traditional teaching methods to create a
holistic learning environment where technology enhances rather than replaces effective
pedagogy. Through thoughtful integration, teachers can maximize the benefits of Al while
maintaining meaningful human interactions in the learning process. Teachers with adequate Al
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literacy are more confident and effective in using technology to support learning (Ogunleye,
2020).

Importance of Teachers’ Knowledge of Al in Enhancing Teaching and Learning

Al-powered tools now play a transformative role in the teaching profession by automating
routine administrative and academic tasks such as grading, attendance monitoring, and
assignment analysis. These automated systems help teachers manage large volumes of student
work efficiently and accurately, reducing the time spent on manual recordkeeping (Okeke &
Bello, 2021). For instance, Al-based grading tools can assess objective tests within seconds and
even evaluate essay responses through natural language processing techniques. Attendance
monitoring systems, on the other hand, use facial recognition or digital check-in systems that
reduce disruptions during lessons. By delegating these repetitive tasks to Al tools, teachers gain
more time to focus on learner support, instructional planning, and facilitating meaningful
classroom interactions. This ultimately improves the overall quality of teaching and enhances
students’ learning experiences.

Personalized learning is another core contribution of Al to modern education. Al systems
analyse students’ strengths, weaknesses, learning styles, and interaction patterns to design
customized learning pathways tailored to their individual needs (Adebisi, 2020). Instead of
adopting a one-size-fits-all approach, teachers can use Al-generated insights to provide
differentiated tasks and targeted support for each learner. Struggling students can receive
remedial lessons, while advanced learners are offered enrichment activities. Such personalization
keeps learners engaged, reduces frustration, and promotes mastery of concepts at each student’s
pace. Al therefore supports inclusive and student-centred learning by acknowledging individual
differences.

Al also enhances classroom management through the use of monitoring and behavioural
tracking applications. These tools collect data on student engagement, attendance, participation
levels, and behavioural patterns, helping teachers identify learners who may be at risk
academically or emotionally (Eze & Idowu, 2021). Early detection of concerns allows teachers
to intervene before issues escalate, whether the problem is declining performance, absenteeism,
or disruptive behaviour. Behavioural analytics also help teachers understand how students
interact during lessons, allowing them to adjust their teaching methods to improve engagement.
As a result, Al helps teachers maintain a supportive, well-managed classroom atmosphere that
minimizes learning gaps and maximizes productivity.

Data-driven instructional decision making is another significant benefit of Al in
education. Al tools generate real-time data on student performance, learning progress, and
engagement levels, providing teachers with a strong empirical foundation for their instructional
choices (Chukwu & Ibrahim, 2022). Teachers can analyse these data trends to determine which
concepts require reteaching, which students need additional support, and which instructional
strategies are most effective. Instead of relying on intuition alone, educators can make informed
decisions that improve learning outcomes and optimize lesson delivery. Data analytics also help
in designing assessments, selecting teaching materials, and evaluating the effectiveness of
instructional interventions.

Al further promotes creativity and innovation in the classroom by enabling teachers to
integrate advanced digital tools into their instructional practice. Teachers with strong Al
knowledge can use digital simulations, gamified learning platforms, virtual laboratories, and
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augmented reality environments to create engaging and interactive lessons (Ogunleye, 2020).
These tools allow students to visualize complex concepts, conduct experiments virtually, and
explore real-world scenarios in immersive ways. Such innovations foster curiosity, encourage
critical thinking, and make learning more enjoyable. By leveraging Al-driven creative tools,
teachers can transform traditional lessons into dynamic, technologically enriched experiences.

Another important benefit of Al in education is its ability to reduce teacher workload and
minimize stress. Automated administrative tools take over labor-intensive tasks such as marking
scripts, compiling results, scheduling activities, and tracking student progress (Olatunji, 2023).
This reduction in workload not only saves time but also prevents burnout a common challenge
among teachers who handle large class sizes and heavy academic responsibilities. With less
administrative pressure, teachers can focus more on effective instruction, personal development,
and building stronger relationships with students. Improved teacher wellbeing ultimately
translates into better teaching performance.

Teachers’ knowledge of Al also supports digital literacy development among students.
As digital tools become increasingly central to modern society, learners must acquire essential
skills such as computational thinking, digital communication, data literacy, and responsible
technology use (Adebisi, 2020). Teachers who are proficient in Al can guide students in
navigating digital platforms, evaluating online information, and using technology creatively and
safely. They can also introduce learners to basic Al concepts, preparing them for future careers
in a rapidly evolving digital world. Thus, teacher competence in Al contributes significantly to
producing technologically skilled and globally competitive students.

Finally, Al supports inclusive education by providing assistive technologies that cater to
the unique needs of learners with disabilities. Tools such as speech-to-text converters, screen
readers, emotion-recognition systems, translation devices, and captioning software make learning
accessible to students who may face barriers in traditional classrooms (Eze & ldowu, 2021).
Teachers who understand these technologies can integrate them appropriately to support diverse
learners, including those with visual, hearing, cognitive, or language impairments. Al therefore
plays a crucial role in promoting equity and ensuring that every student receives a fair
opportunity to learn and succeed.

Challenges Affecting Teachers’ Knowledge and Use of Al

Despite the numerous benefits that Artificial Intelligence offers to the education sector, several
obstacles continue to limit teachers’ ability to fully adopt and utilize Al tools. One of the most
pressing challenges is the lack of sufficient professional training on Al concepts and applications
(Okeke & Bello, 2021). Many teachers have limited exposure to technological advancements,
and their training programmes rarely incorporate Al literacy or hands-on experience with Al-
driven platforms (Eze & Idowu, 2021). As a result, even when Al tools are available, teachers
may lack the confidence or technical competence to use them effectively (Ogunleye, 2020). This
skill gap not only reduces the potential impact of Al integration but also widens the digital divide
between technologically proficient and non-proficient teachers (Olatunji, 2023).

Another major challenge is poor ICT infrastructure and unreliable internet connectivity,
especially in developing regions. According to Okeke and Bello (2021), many schools still
struggle with basic technological resources such as functional computers, steady electricity
supply, and high-speed internet. Since Al tools rely heavily on data processing and online
connectivity, inadequate infrastructure makes their effective use difficult or impossible. Without
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stable ICT support, teachers cannot access Al-powered platforms, virtual learning environments,
or cloud-based applications, thereby limiting meaningful classroom integration.

Also there is growing fear among teachers that Al may replace them or undermine their
professional identity. Many educators worry that automation such as automated grading, virtual
tutors, and Al-generated lesson plans could reduce the demand for human teachers. This concern
creates resistance to Al adoption, as teachers may view Al as a threat rather than a supportive
tool. Misconceptions about Al replacing human labour hinder teachers from embracing
innovations that could enhance their instructional efficiency and effectiveness.

Ethical concerns also pose a significant barrier to Al utilization in schools. Issues related
to privacy, data misuse, and algorithmic bias raise questions about the safety and fairness of Al
systems. Teachers may be hesitant to adopt Al tools that collect large amounts of student data,
fearing potential breaches, unauthorized access, or unethical use (Olatunji, 2023). Moreover,
biases in Al algorithms may result in unfair predictions or evaluations, particularly for
marginalized student groups. These ethical risks require careful consideration and clear
guidelines before teachers can confidently integrate Al into their instructional practices.

Furthermore, the lack of supportive administrative and government policies contributes to
the low adoption of Al in many schools. In several educational systems, there are no clear
frameworks, funding, or implementation strategies to guide Al integration. Without strong
leadership and institutional commitment, teachers are left without direction, resources, or
motivation to incorporate Al tools into their pedagogy. This results in fragmented and
inconsistent adoption across schools, ultimately hindering the advancement of Al-driven
education.

Collectively, these challenges contribute to low Al adoption levels and limit the
opportunity for teachers and students to benefit from emerging technologies. Addressing these
obstacles requires comprehensive policy reforms, investment in infrastructure, continuous
professional development, and open dialogue to dispel misconceptions about Al. Only through
such efforts can Al be fully harnessed to enhance teaching and learning across educational
institutions.

CONCLUSION

Teachers' knowledge of Artificial Intelligence is essential in today’s digital educational
landscape. With adequate understanding and competence, teachers can effectively use Al tools to
enhance instructional efficiency, personalize learning, improve classroom management, and
promote digital literacy. Although challenges such as inadequate training and infrastructural
deficits still exist, strategic interventions can strengthen teachers’ readiness to embrace Al
innovations. Enhancing teachers’ Al knowledge is a critical step toward building an inclusive,
technologically advanced, and future-oriented education system.

Recommendations

To enhance teachers’ knowledge of Al and ensure effective integration into teaching and
learning, the following recommendations are made:

e Integrate Al literacy into teacher education curricula to build foundational competence
for preservice teachers.
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e Organize continuous professional development workshops focusing on practical
applications and ethical use of Al tools.

e Provide adequate digital infrastructure, including reliable internet, computers, and Al-
enabled educational platforms.

e Establish clear national and school-level policies that guide ethical Al use and protect
learner data’

e Encourage partnerships with technology companies to offer capacity-building
programmes and technical support.

e Promote collaborative learning communities where teachers share knowledge,
experiences, and best practices on Al integration

e Government and school administrators should provide incentives to motivate teachers to
adopt Al tools in their instructional practices.
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