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ABSTRACT

Artificial Intelligence (Al) is transforming education globally, offering innovative solutions for personalized learning,
administrative automation, and research advancements. In the Nigerian context, Al has the potential to bridge
educational gaps, enhance accessibility, and improve learning outcomes. However, its adoption also presents
challenges, including ethical concerns, digital inequality, job displacement, and over-reliance on Al-driven systems.
In this paper, we examine the current state of Al adoption in Nigerian education, analysing both its benefits and
associated risks. Using data from 800 respondents across key stakeholder groups students, educators, administrators,
policymakers, and EdTech professionals, we explore perceptions of Al’s role in learning, governance, and policy
development. The study employs statistical analysis to assess Al awareness, stakeholder priorities, and concerns,
providing empirical evidence on AI’s transformative potential and its limitations. Findings highlight the need for
ethical AT policies, teacher training, digital infrastructure investment, and Al literacy programs to ensure responsible
and inclusive Al adoption. This paper also presents policy recommendations for government, academic institutions,
and the private sector, advocating for a balanced Al strategy that enhances education while preserving human-centred
learning. The study concludes by emphasizing the importance of further research to refine Al integration frameworks
in Nigerian education.

Keywords: Artificial Intelligence in Education, AT Adoption in Nigetia, Digital Learning and Equity, AI Ethics and
Policy, Educational Technology (EdTech).

1 Introduction

Artificial Intelligence (AI) has emerged as one of the most transformative technologies of the 21st century, impacting
various sectors, including healthcare, finance, manufacturing, and education. Al in education encompasses a wide range
of applications, from personalized learning and automated grading to intelligent tutoring systems and administrative
automation. Globally, the integration of Al into education is revolutionizing traditional learning methods, enhancing
teaching effectiveness, and improving student engagement. Countries such as the United States, China, and the United
Kingdom have taken the lead in embedding Al-driven solutions into their educational frameworks, fostering innovation,
and improving academic outcomes (Bali et al., 2024).

In advanced economies, Al-powered tools such as adaptive learning platforms like Coursera, Khan Academy, and

Duolingo analyse students' learning patterns and provide customized content based on their progress and
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comprehension levels (Alalwany & Yonan, 2023). Al chatbots and virtual assistants facilitate real-time academic support,
reducing the workload on human educators while ensuring students receive immediate feedback. Automated grading
systems, such as Turnitin and Gradescope, enhance efficiency in evaluating assignments and detecting plagiarism.
Moreover, Al-driven research tools assist scholars in data analysis, literature review, and predictive modelling, improving
the overall quality of academic research.

In developing regions such as Africa, Al adoption in education remains in its infancy but holds great potential. Several
African nations, including South Africa, Kenya, and Ghana, have launched initiatives to integrate Al into their education
systems, albeit with challenges related to infrastructure, funding, and digital literacy (Mubangizi, 2024). Nigeria, as the
most populous country in Africa, has begun exploring Al applications in education, driven by a growing demand for
technological innovation, improved learning outcomes, and enhanced administrative efficiency. However, the country
faces unique challenges such as inadequate access to electricity, low internet penetration in rural areas, and a shortage
of skilled Al professionals, which hinder large-scale adoption (Thomas & Gambari, 2021).

In Nigerian higher education, Al-powered systems are gradually being introduced to enhance learning experiences.
Some universities have adopted Al-based plagiarism detection tools to maintain academic integrity, while others are
experimenting with Al-driven research assistants to facilitate scholarly work (Reuben & Kabilan, 2024). Al applications
in secondary and primary education are still in their early stages, but some schools have begun using Al-powered e-
learning platforms to supplement traditional classroom teaching. Despite these advancements, Al's full potential in

Nigerian education has yet to be realized due to various socio-economic and infrastructural constraints.

1.1 The Motivation Behind Al Adoption in Nigerian Schools and Universities

The adoption of Al in Nigerian education is primarily driven by several factors, including the need for improved
educational outcomes, increased access to quality learning, administrative efficiency, and alignment with global
technological advancements. As Nigeria strives to achieve the United Nations Sustainable Development Goal (SDG) 4,
which emphasizes inclusive and equitable quality education, Al presents a viable solution for addressing some of the
systemic challenges facing the country’s education sector (Ojokheta & Edeh John Onimisi, 2025).

1.1.1  Bridging the Educational Access Gap

One of the key motivations for integrating Al in Nigerian education is to bridge the gap between urban and rural
learning environments. Nigeria has one of the highest numbers of out-of-school children in the world, with an estimated
20 million children lacking access to formal education (Nwoke et al., 2024). Al-powered e-learning platforms and virtual
classrooms have the potential to reach students in remote and underserved areas, providing them with educational
content without requiring physical infrastructure. Al-driven platforms such as uLesson, an African ed-tech company,
have gained popularity by offering tailored educational content to students, particularly those preparing for national and
international examinations (Adolph, 2025; Rasheed et al., 2025).

1.1.2  Enhancing Personalized Learning Experiences

Traditional classroom settings in Nigeria often struggle with overcrowding, with teacher-to-student ratios exceeding
recommended standards (Nwuke & N, 2024). This makes it difficult for educators to provide individualized attention
to students. Al-powered adaptive learning systems can address this issue by analysing each student’s learning style, pace,
and weaknesses, thereby offering personalized recommendations and targeted instructional content. This not only
enhances student comprehension but also allows educators to identify struggling students and provide timely
interventions.

Tech-Sphere Journal of Pure and Applied Sciences (TSIPAS
Vol 2. No. 1, (2025)
https://techspherejournals.com
Page 2 of 27



LNARY
e “,

EH

gy e
Tech-Sphere Journal of Pure and Applied Sciences (TSIPAS)
A Subsidiary of Tech-Sphere Multidisciplinary International Journal (TSMI)
Vol 2, Issue 1, 2025 Publication Edition
ISSN: 3672-4648

9 &
Tonous®

AE My,
oo hg,

o

1.1.3  Improving Teacher Efficiency and Administrative Processes

Nigerian educators often face heavy workloads, including lesson planning, grading, and administrative duties. Al can
automate many of these tasks, allowing teachers to focus more on instructional delivery and student engagement.
Automated grading systems can efficiently evaluate multiple-choice tests, essays, and assignments, reducing grading time
and increasing assessment accuracy (Nwuke & N, 2024). Additionally, Al-driven school management systems can
streamline administrative tasks such as student enrolment, attendance tracking, and timetable scheduling, thereby

improving overall institutional efficiency.

1.1.4  Strengthening Research and Academic Integrity

Higher education institutions in Nigeria are increasingly turning to Al to enhance research quality and maintain academic
integrity. Al-powered tools such as plagiarism detection software like Turnitin and Grammarly, help researchers and
students ensure originality in academic writing (Joseph & Amos, 2024; Nwuke & N, 2024). Al-driven data analytics and
machine learning models are also being employed in research fields such as medicine, engineering, and social sciences
to analyse large datasets and generate insights. As Nigerian universities aim to compete globally in research and

innovation, Al integration becomes essential for maintaining academic excellence.

1.15  Preparing Students for the Future Workforce

The global job market is evolving rapidly, with Al and automation reshaping industries and redefining the skills required
for future careers. To remain competitive, Nigerian students must be equipped with Al-related competencies, including
data science, machine learning, and coding. Several Nigerian universities have introduced Al and robotics courses to
prepare students for the digital economy. By integrating Al into education, institutions can foster critical thinking,
problem-solving, and digital literacy skills, ensuring graduates are better prepared for the demands of the modern
workforce.

1.1.6  Supporting Inclusive Education for Students with Disabilities

Al has the potential to enhance inclusive education in Nigeria by providing tailored learning experiences for students
with disabilities. Al-driven assistive technologies, such as speech-to-text applications, Al-powered sign language
interpreters, and text-to-speech software, can help students with visual, hearing, or learning disabilities access
educational content more effectively. By integrating Al into special education programs, Nigerian schools can ensure

that students with disabilities receive equal learning opportunities.
1.2 The Motivation Behind Al Adoption in Nigerian Schools and Universities

Despite the motivations for Al adoption, several challenges hinder its widespread implementation in Nigeria. These
include:
a) Infrastructure Deficiencies: Limited access to electricity and reliable internet connectivity, especially in
rural areas, remains a major barrier to Al integration in education.
b) High Costs of Al Technologies: Al-powered educational tools and platforms can be expensive, making
them inaccessible to many public schools and low-income students.
¢) Limited Digital Literacy: Both educators and students require training to effectively use Al-driven systems,
yet many teachers lack the necessary technical skills.
d) Ethical and Privacy Concerns: Al systems collect and process vast amounts of student data, raising
concerns about data privacy, security, and ethical Al usage.
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e) Resistance to Change: Some educators and policymakers may be sceptical about Al replacing traditional
teaching methods, leading to reluctance in adopting Al-driven solutions.

Al has the potential to revolutionize Nigerian education by improving learning experiences, enhancing accessibility, and
preparing students for the future workforce. However, the successful integration of Al depends on addressing
infrastructural challenges, ensuring affordability, and fostering digital literacy among educators and students. As Nigeria
continues to explore Al-driven educational reforms, a balanced approach that leverages Al’s benefits while mitigating
its risks is essential for sustainable development in the education sector.
This background sets the foundation for a critical evaluation of the risks and rewards of Al dependence in Nigerian
education, which will be explored in subsequent sections of this paper.

1.3 Problem Statement

1.3.1  The Growing Reliance on Al and Its Implications

The integration of Artificial Intelligence (Al) into education is rapidly transforming learning methodologies, instructional
delivery, and academic administration worldwide. In Nigeria, Al adoption in education is gradually gaining momentum,
with schools and universities leveraging Al-powered tools for personalized learning, automated assessments, and
research enhancement. While Al presents numerous benefits, its growing reliance in Nigerian education also introduces
significant challenges, ranging from ethical concerns and digital inequality to the risk of over-dependence on technology
(Moemeke, 2024).

As Al-powered learning platforms become more common, there is an increasing tendency for both students and
educators to rely heavily on automated systems for instruction, evaluation, and content generation. While this enhances
efficiency, it also raises critical concerns about the loss of traditional learning values, such as critical thinking, problem-
solving, and human engagement in the learning process. Al-driven technologies, such as ChatGPT, Grammarly, and
Al-assisted research tools, are being increasingly used by students for assignments, research papers, and coursework.
However, this dependence can lead to academic complacency, where students prioritize Al-generated responses over
independent analysis and creativity (Borger et al., 2023).

Furthermore, as educational institutions integrate Al-based administrative and assessment systems, there is a risk of
reducing the role of human educators. Automated grading and assessment tools, while efficient, lack the ability to
provide nuanced feedback that considers the context and unique learning challenges of individual students (Messer et
al,, 2024). Over-reliance on Al could also lead to the erosion of teacher-student relationships, which are critical for
mentorship, motivation, and emotional support in learning environments.

Another major implication of Al reliance is the potential loss of traditional cultural and contextual relevance in
education. Most Al algorithms and learning platforms are trained on global datasets, which may not fully align with
Nigeria’s unique educational needs, cultural diversity, and linguistic variations (Rasheed et al., 2025). If educational
institutions become overly dependent on Al-generated content, there is a risk of promoting a standardized, Westernized
curriculum that may not adequately address local realities.

Additionally, AI-driven education raises ethical and privacy concerns. Many Al systems require large amounts of student
data for personalized learning and predictive analytics. This increases the risk of data breaches, unauthorized data
collection, and potential misuse of student information. Without proper regulatory frameworks, Nigerian students and
institutions may become vulnerable to data exploitation by Al companies and foreign entities.

The growing reliance on Al also amplifies the digital divide in Nigeria. While some private schools and elite universities
in urban areas have access to advanced Al-driven learning tools, many public institutions, particularly in rural areas, lack
the infrastructure, funding, and trained personnel to implement Al solutions (Nwonye et al., 2025). This creates a
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situation where students from privileged backgrounds benefit from Al-enhanced education, while those in underserved
communities remain excluded, exacerbating educational inequality.

Another critical concern is the potential displacement of educators and administrative staff due to Al automation. As
Al-driven learning platforms handle more teaching, grading, and administrative tasks, there is a growing fear that human
educators and school administrators may face job insecurity. This raises questions about the long-term sustainability of

Al-driven education and the role of human educators in an increasingly automated learning ecosystem.

1.3.2  The Gap Between Al Potential and Its Real-World Impact in Nigeria

While AI holds immense promise for revolutionizing education in Nigeria, there is a significant gap between its
theoretical potential and its actual impact on the ground. Many Nigerian educational institutions are still struggling with
basic infrastructural challenges, such as unreliable electricity, poor internet connectivity, and a lack of access to digital
devices, which hinder the effective implementation of Al-driven solutions (Festus et al., 2025).

One of the major obstacles to realizing Al’s full potential in Nigerian education is the lack of adequate infrastructure.
Al-powered learning platforms and virtual classrooms require stable internet connectivity and reliable electricity, both
of which remain inconsistent in many parts of Nigeria. According to reports, over 60% of schools in rural Nigeria lack
access to computers and reliable internet, making Al integration nearly impossible in such environments. Even in urban
centers, frequent power outages and high costs of internet data limit students' and teachers’ ability to consistently engage
with Al-powered educational tools.

Another barrier to Al’s real-world impact is the limited digital literacy among educators and students. While Al-driven
educational platforms offer advanced learning opportunities, many Nigerian teachers lack the necessary training to
effectively utilize these technologies in their classrooms (Adolph, 2025). Without proper training and support, teachers
may struggle to integrate Al tools into their teaching methods, limiting the benefits that Al can provide. Similatly,
students who are not digitally literate may find it challenging to navigate Al-powered platforms, leading to an uneven
distribution of Al’s advantages across different socio-economic groups.

Additionally, there is a shortage of locally developed Al solutions tailored to Nigeria’s educational needs. Most Al-
driven educational platforms are designed by foreign tech companies and are based on global curricula, which may not
always align with Nigeria’s educational framework, cultural context, and national development goals (Oyelere et al.,
2022). The reliance on imported Al solutions creates a dependency on external technologies, limiting local innovation
and reducing Nigeria’s ability to develop homegrown Al applications that address specific national challenges.
Financial constraints also pose a significant barrier to Al’s real-world impact in Nigeria. Al-driven education requires
significant investment in infrastructure, software, and training, which many public schools and universities cannot
afford. While private institutions and well-funded universities may have the resources to integrate Al solutions, the
majority of Nigerian students in public schools are left without access to these technologies (Bali et al., 2024). The cost
of Al-powered learning platforms, digital devices, and internet access remains prohibitively high for many low-income
families, further widening the educational divide.

Moreover, government policies and regulations regarding Al in education remain underdeveloped (Onyema, 2020).
While Nigeria has made progress in recognizing the importance of Al, there is still a lack of clear guidelines on how Al
should be integrated into the education sector. Issues such as Al ethics, data privacy, and regulatory oversight are not
adequately addressed, leaving room for potential misuse and exploitation of Al technologies in educational settings.
Without strong policies and frameworks, the integration of Al into Nigerian education may be uncoordinated, leading
to inconsistent implementation and uneven access across different regions and institutions.

Another critical issue is the bias and limitations of Al algorithms. Al-driven educational tools rely on large datasets for
training, and these datasets may contain biases that do not reflect the diversity of Nigerian students. For example, Al
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language models and assessment tools may be optimized for Western educational systems, making them less effective
for evaluating Nigerian students’ competencies. If not properly designed, Al systems could reinforce existing biases in
education, disadvantaging students from certain linguistic, socio-economic, or cultural backgrounds.

Finally, the lack of awareness and skepticism about Al in education among stakeholders remains a challenge. Many
Nigerian educators, parents, and policymakers are unfamiliar with Al’s capabilities and limitations, leading to
misconceptions and resistance to Al adoption (Abubakar & Yunusa, 2024). Some educators fear that Al will replace
human teachers, while others are concerned about its reliability and accuracy in assessing student performance. Without
proper awareness campaigns and capacity-building initiatives, the adoption of Al in Nigerian education may be met
with reluctance and suspicion.

The growing reliance on Al in Nigerian education presents both opportunities and challenges. While Al has the potential
to enhance personalized learning, improve educational access, and streamline administrative processes, its dependence
raises concerns about ethical issues, digital inequality, and job displacement (Mgala & Box, 2024). Furthermore, despite
AD’s theoretical potential, there is a significant gap between its promise and its actual impact due to infrastructural
deficits, limited digital literacy, financial constraints, and regulatory shortcomings. Addressing these issues requires a
coordinated effort from policymakers, educators, and technology stakeholders to ensure that Al serves as a complement
rather than a replacement for human-centered education.

As Nigeria continues to explore Al-driven educational reforms, it is imperative to bridge the gap between Al’s potential
and its real-world impact by investing in infrastructure, training educators, developing local Al solutions, and
establishing strong policies for ethical and inclusive Al adoption. By doing so, Nigeria can harness Al’s benefits while
mitigating its risks, ensuring a balanced and equitable approach to Al-powered education.

1.4  Research Questions

The increasing integration of Artificial Intelligence (Al) in Nigerian education presents both opportunities and
challenges. While Al offers transformative benefits such as personalized learning, automated assessments, and enhanced
educational accessibility, its growing dependence also raises concerns regarding academic integrity, teacher displacement,
data privacy, and digital inequality. To critically evaluate these dynamics, this study seeks to address the following key
research questions:

1. What are the key benefits of Al adoption in Nigerian education?
2. What are the risks associated with Al dependence?
3. How can Nigeria balance Al use and human-centred education?

By addressing these research questions, this study aims to provide a balanced perspective on the risks and rewards of
Al dependence in Nigerian education. The findings will offer valuable insights for policymakers, educators, and
technology developers to implement Al-driven education while safeguarding ethical standards, preserving human
involvement and ensuring equitable access to Al-powered learning opportunities.

1.5 Research Methodology

This study adopts a mixed-methods approach, combining both qualitative and quantitative research methods to provide
a comprehensive evaluation of the risks and rewards of Al dependence in Nigerian education. The methodology is
designed to assess Al's impact on students, educators, and educational institutions, offering a balanced analysis based
on empirical data and real-world case studies.
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1.5.1 Research Design: Qualitative and Quantitative Approaches

A mixed-methods research design is employed to capture diverse perspectives and provide a holistic understanding of
Al integration in Nigerian education.

a) Qualitative Approach: This aspect of the study explores the perceptions, experiences, and attitudes of
students, educators, and policymakers regarding Al adoption in education. It includes case studies, interviews,
and focus group discussions to capture in-depth insights on Al's benefits, challenges, and ethical concerns.

b) Quantitative Approach: This involves statistical analysis of data collected from surveys, institutional repotts,
and Al usage metrics in Nigerian schools and universities. It seeks to measure the extent of Al adoption, the
performance impact on students, and the level of digital literacy among educators.

This combination ensures a balanced evaluation, integrating numerical data with descriptive, contextual insights.

1.5.2  Case Studies of Al Implementation in Nigerian Educational Institutions

To assess the real-world impact of Al in Nigerian education, the study includes case studies of selected institutions that
have integrated Al-powered tools. These case studies will provide empirical evidence of Al’s effectiveness, challenges,
and practical applications.

The case studies focused on:

1. Primary and Secondary Schools: Institutions leveraging Al-powered learning platforms, smart classrooms,
and automated assessments.

2. Tertiary Institutions: Universities and polytechnics utilizing Al for research assistance, academic
administration, plagiarism detection, and adaptive learning,.

3. E-learning Platforms and EdTech Startups: Companies such as ul.esson, Pass.ng, and PrepClass, which are
driving Al-driven education in Nigetia.

Each case study will assess:

4. The specific Al tools being used (e.g., Chatbots, Al tutors, grading automation, plagiarism detection, adaptive
learning systems).

5. The perceived benefits (e.g., improved student engagement, efficiency in assessments, enhanced accessibility).

6. The challenges encountered (e.g., digital divide, teacher resistance, bias in Al algorithms).

Success stories and lessons learned to guide future Al adoption in Nigerian education.
1.5.3  Data Collection from Educators, Students, and Policymakers

To ensure a broad and representative analysis, data was collected from three key stakeholder groups, including educators
comprising teachers, lecturers, and school administrators to assess their experiences with Al-powered educational tools,
perceptions of Al’s impact on learning, and concerns about Al dependence through semi-structured interviews with
selected teachers and university lecturers, as well as questionnaires on Al adoption, challenges, and teacher training
needs; students spanning primary, secondary, and tertiary levels to understand their engagement with Al-powered tools,
learning experiences, and perceptions of Al’s influence on academic performance and skills development via surveys
distributed in Al-enabled institutions and focus group discussions for qualitative insights; and policymakers and
educational stakeholders to explore government policies, regulatory frameworks, and future plans for Al-driven
education in Nigeria.
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1.5.4  Data Analysis Methods

The collected data will be analysed using both qualitative and quantitative techniques to ensure an in-depth
understanding of AT’s role in Nigerian education.

Qualitative Data Analysis:

i. Thematic analysis of interviews, case studies, and focus group discussions to identify key themes, challenges, and
opportunities in Al adoption.

ii. Coding and categorization of responses from educators, students, and policymakers to extract common patterns
and insights.

Quantitative Data Analysis:

i. Descriptive statistics (percentages, frequencies) to measure Al adoption rates, digital literacy levels, and student
performance improvements.

Inferential statistics (correlation analysis, regression models) to determine the relationship between Al use and
educational outcomes.

2  Literature Review

The integration of Artificial Intelligence (Al) into education has garnered significant attention from scholars and
practitioners between 2018 and 2025. This literature review synthesizes findings from 20 studies within this period,
focusing on Al's applications, benefits, challenges, and ethical considerations in education, with particular emphasis on
the Nigerian context. Al technologies have been increasingly adopted to enhance various educational processes. A
comprehensive review highlichted Al's role in improving educational outcomes, assisting decision-making, and
advancing institutional systems (Fadlelmula & Qadhi, 2024). In Nigeria, Al has been utilized in evolutionary software
modelling and student performance analysis, indicating a growing trend of Al integration in educational practices
(Fadlelmula & Qadhi, 2024).

The potential of Al to transform education is substantial. A study focusing on Nigerian universities revealed that Al
applications have positively influenced teaching, assessment, and research activities (Thomas & Gambari, 2021).
Additionally, Al has been instrumental in enhancing blended learning environments by promoting flexibility and
autonomy among students (Thomas & Gambari, 2021).

Despite its benefits, Al integration poses challenges. A systematic review of literature reviews identified concerns related
to data privacy, algorithmic bias, and the potential for Al to perpetuate existing inequalities (Thomas & Gambari, 2021).
In Nigeria, challenges such as inadequate digital infrastructure and limited Al literacy among educators have been noted
as significant barriers to effective Al adoption (Thomas & Gambari, 2021).

Developing Al literacy is crucial for both students and educators. A systematic review emphasized the importance of
integrating Al education into K-12 curricula to prepare students for an Al-driven world (Casal-Otero et al., 2023). In
the Nigerian context, the need for teacher training and upskilling has been highlighted as essential for successful Al
implementation in educational settings (Lawal, 2021).Effective Al integration requires supportive policies and robust
infrastructure. A review of Al readiness in Northern Nigerian higher education institutions underscored the necessity
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for technological infrastructure, cutriculum integration, and policy support to facilitate Al adoption (Reuben & Kabilan,
2024). Furthermore, public-private collaborations have been identified as vital for scaling Al adoption through industry
partnerships and funding (Reuben & Kabilan, 2024).

Globally, Al has been recognized for its potential to transform education. A report by the U.S. Department of Education
explored the future of teaching and learning in the context of Al, highlighting opportunities for personalized learning
and administrative efficiency (Pedro et al., 2019). Similarly, a literature review from Scotland identified key themes
around the impact of Al in education, providing insights into potential benefits and challenges (Roberts & Simpson,
2016).

Understanding student perspectives on Al integration is essential. A study investigating undergraduate students'
awareness and perceptions of Al in North Central Nigeria revealed a general optimism towards Al's potential, coupled
with concerns about data privacy and the need for adequate training (Abubakar et al., 2024). The trajectory of Al in
education suggests a continued expansion of its applications. Emerging trends indicate a focus on personalized learning
experiences, intelligent tutoring systems, and Al-driven administrative processes (Bali et al., 2024). However, addressing

ethical considerations and ensuring equitable access remain critical challenges for policymakers and educators.

Artificial Intelligence (AI) has been recognized for its potential to enhance student learning and engagement. In Nigeria,
a pilot program utilized generative Al to support after-school learning, with students acknowledging Al's role as a
versatile tutor (Dikoru, 2025). Globally, Al-powered tools, such as intelligent tutoring systems and virtual classrooms,
are revolutionizing teaching and learning by making education more engaging and accessible (Scotland, 2025). The
integration of Al in education raises ethical concerns, particularly regarding academic integrity. In Scotland, universities
reported a significant increase in students using Al to cheat, with over 1,000 incidents recorded (Rodger, 2025). This
trend underscores the need for policies that address the misuse of Al in academic settings.

Educators exhibit mixed feelings about Al's role in education. A survey revealed that while 77% of educators
acknowledge Al's usefulness, only 56% actively use it, indicating a cautious approach towards Al adoption (Slagg, 2024).
Concerns about Al's impact on critical thinking have also been raised, with some fearing that reliance on Al tools may
undermine students' analytical skills (Andrew Moran, 2024).

Policymakers are developing strategies to integrate Al responsibly into education. In Nigeria, a strategic roadmap
includes incorporating Al literacy into school curricula, equipping educators with necessary skills, and fostering
partnerships with global stakeholders (Ojokheta & Edeh John Onimisi, 2025). These initiatives aim to harness Al's
potential while mitigating associated risks. Al is transforming educational practices by automating administrative tasks,
thereby allowing educators to focus more on teaching. Al assistants can handle tasks such as grading and attendance,
reducing teacher workload and providing instant feedback (Fernandez Jiménez, 2024). This shift enables educators to
dedicate more time to personalized instruction and student engagement.

International organizations recognize Al's potential to address educational challenges. UNESCO highlights Al's ability
to innovate teaching and learning practices, contributing to the achievement of Sustainable Development Goal 4
(Mhlanga, 2021). However, rapid technological developments necessitate updated policy debates and regulatory
frameworks to address emerging risks and challenges.
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Al facilitates personalized learning by adapting educational content to individual student needs. In Nigeria, integrating
Al into education has the potential to enhance teaching and improve learning outcomes by providing students with
personalized educational experiences (Joy, 2025). This approach addresses diverse learning styles and paces, promoting
inclusivity.

Despite its benefits, Al adoption in education faces challenges such as data privacy concerns, algorithmic biases, and
the digital divide. Addressing these issues requires comprehensive policies and infrastructure development to ensure
equitable access to Al technologies (Shahvaroughi Farahani & Ghasemi, 2024). In Nigeria, efforts are underway to
integrate Al and machine learning into state universities, aiming to enhance student engagement and educational
outcomes (Ukeje et al., 2024).

The integration of Artificial Intelligence (Al) into Nigeria’s education system presents both significant opportunities
and formidable challenges. Al has the potential to revolutionize learning experiences by enhancing personalization,
increasing administrative efficiency, and fostering innovation in research and STEM education. Al-driven tools can
support educators, provide students with tailored learning experiences, and bridge gaps in access to quality education,
particularly in remote and underserved areas. However, these benefits come with critical concerns, including ethical
issues surrounding data privacy, the risk of job displacement for educators, the widening digital divide, and potential
over-reliance on Al, which may hinder critical thinking skills among students. For Nigeria to fully harness Al’s
transformative potential in education, a balanced and strategic approach is necessary. This requires significant
investment in digital infrastructure to ensure equitable access to Al technologies across all educational institutions.
Additionally, Al literacy must be embedded in curricula at all levels to equip students and educators with the skills
needed to effectively engage with Al tools. Ethical guidelines and regulatory frameworks should be established to
safeguard against biases, misinformation, and data privacy risks. Furthermore, collaboration between the government,
educational institutions, and the private sector is crucial to drive responsible Al adoption and create a sustainable Al-

powered education ecosystem.

By addressing these challenges proactively, Nigeria can position itself as a leader in Al-driven education, leveraging
technology to enhance learning outcomes while preserving the irreplaceable role of educators and human-centered
education. The future of Al in Nigerian education depends on the country’s ability to strike a balance between
innovation and ethical responsibility, ensuring that Al serves as a complement rather than a substitute for quality
education.

3  Statistical Insights to Al Adoption

In order to provide a comprehensive and data-driven evaluation of Al adoption in Nigerian education, this study
engaged 800 respondents across five key stakeholder groups: students, educators, school administrators, policymakers,
and EdTech professionals. This diverse respondent pool ensures a balanced representation of perspectives on the
opportunities, challenges, and policy considerations surrounding Al integration in education. By leveraging this dataset,
the study employs statistical analysis to quantify Al adoption trends, measure stakeholder priorities, and assess the
perceived benefits and risks associated with Al in education. The data will be subjected to descriptive and inferential
statistical methods, enabling the identification of significant patterns, correlations, and disparities across stakeholder

groups. This rigorous approach ensures that findings are not only reflective of real-wotld experiences but also serve as
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empirical evidence to inform Al policy recommendations, institutional strategies, and future research in the evolving
landscape of Al-driven education in Nigeria. In line with the research methodology, this section provides an account of
the data gathered from interviews, survey and questionnaire from all the study groups.

3.1 Distribution of Respondents by Stakeholder Category

Table 1 provides a well-structured correlation with statistical data. It presents the distribution of respondents by
stakeholders’ category, which is followed by the graphical representation of the statistics presented in Figure 1

Table 1: Distribution of Respondents by Stakeholder Category

Stakeholder Category Number of Respondents (n = 800) | Percentage (%)

Students 320 40.0%
Educators (Teachers/Lecturers) | 250 31.25%
School Administrators 100 12.5%
Policymakers (Govt/Regulatory) | 80 10.0%
EdTech Professionals 50 6.25%
Total 800 100%

Distribution of Respondents by Stakeholder Category

Policymakers

School Administrators
EdTech Professionals

Educators

Students

Figure 1: Distribution of Respondents by Stakeholder Category
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3.1.1 Discussion

Figure 1 visually represents the distribution of 800 respondents categorized by their roles in the Nigerian education
system, where students, constituting 40% (320 respondents), form the largest group as the primary beneficiaries of Al
integration, providing crucial insights into Al’s impact on learning, accessibility, and engagement, while educators,
making up 31.25% (250 respondents), significantly contribute by evaluating Al’s influence on teaching methodologies,
job security, and professional development, particularly in areas such as Al-driven learning tools, grading automation,
and teacher-student interaction, whereas school administrators, representing 12.5% (100 respondents), offer
perspectives on Al’s role in policy enforcement, administrative efficiency, admissions, scheduling, and financial
implications, and policymakers, accounting for 10% (80 respondents), bring regulatory insights, assessing national Al
strategies, funding allocation, and policy frameworks to ensure ethical Al adoption, while EdTech professionals, the
smallest group at 6.25% (50 respondents), play a critical role in Al development and implementation, addressing
technological challenges and opportunities to align educational technology with Nigeria’s learning objectives, leading to
key observations that students and educators (71.25%) dominate the study, ensuring direct insights from AI’s primary
users, administrators and policymakers (22.5%) contribute governance perspectives to Al policies, ethical concerns, and
implementation strategies, and EdTech professionals (6.25%) highlight Al-driven innovation, emphasizing the
feasibility and adaptation of Al tools for Nigerian education.

The distribution of respondents in this study is well-balanced, covering all critical stakeholders in Nigerian education.
The high percentage of students and educators ensures practical insights, while administrators, policymakers, and
EdTech professionals provide governance, policy, and technological perspectives. This diverse respondent pool
strengthens the credibility of the study’s findings, making the research well-rounded in evaluating the risks and rewards
of Al dependence in Nigerian education.

3.2  Awareness of Al in Education

Table 2 provides a well-structured correlation with statistical data. It presents the awareness of Al in education, which
is followed by the graphical representation of the statistics presented in Figure 2

Table 2: Awareness of Al in Education

Level of AI | Students Educators Administrators Policymakers EdTech Total
Awareness (n=320) (n=250) (n=100) (n=80) Professionals (%)
(n=50)

Very familiar | 80 (25.0%) | 100 (40.0%) | 50 (50.0%) 60 (75.0%) 45 (90.0%) 42.5%

Somewhat 140 90 (36.0%) 35 (35.0%) 15 (18.75%) 5 (10.0%) 35.3%

familiar (43.8%)

Not familiar | 100 60 (24.0%) 15 (15.0%) 5 (6.25%) 0 (0.0%) 22.2%
(31.3%)
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Figure 2: Awareness of Al in Education by Stakeholder Category

3.2.1  Discussion

Figure 2 visualizes Al awareness levels among different stakeholder groups in Nigerian education, categorizing
responses into three levels Very Familiar (high awareness of Al applications), Somewhat Familiar (basic understanding
but limited exposure), and Not Familiar (minimal or no knowledge), with each stakeholder group students, educators,
administrators, policymakers, and EdTech professionals represented by three corresponding bars, revealing that EdTech
professionals have the highest Al awareness, with 90% being "Very Familiat" due to their role in Al development and
implementation, while policymakers show moderate awareness, with 75% being "Very Familiar" but 18.75% only
"Somewhat Familiar," indicating a need for further Al-focused training, whereas educators display mixed awareness,
with 40% being "Very Familiar," 36% "Somewhat Familiar," and 24% "Not Familiar," highlighting a knowledge gap
among teachers and lecturers, while students are mostly "Somewhat Familiar" at 43.8%, likely due to exposure to Al-
driven learning platforms, but with 31.3% "Not Familiar," signalling a need for Al literacy programs, and administrators
demonstrate high awareness at the top level, with 50% "Very Familiar," 35% "Somewhat Familiat," and 15% "Not
Familiar," suggesting a need for further training, leading to key implications that EdTech professionals and policymakers
should guide Al policy and training efforts, educators require targeted Al training for effective classroom integration,
administrators must bridge the gap between Al policy and implementation, and students need structured Al awareness
programs to enhance their learning experiences, collectively emphasizing the importance of digital literacy and Al
education across all stakeholders in Nigerian education.

3.3 Perceived Benefits of Al in Nigerian Education

Table 3 provides a well-structured correlation with statistical data. It presents the perceived benefits of Al in Nigerian
education, which is followed by the graphical representation of the statistics presented in Figure 3.
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Table 3: Perceived Benefits of Al in Nigerian Education

Perceived Students | Educators | Administrators | Policymakers EdTech Total
Benefit (n=320) (n=250) (n=100) (n=80) Professionals (%)
(n=50)

Personalized 150 140 (56.0%) | 60 (60.0%) 50 (62.5%) 40 (80.0%) 55.9%
learning & | (46.9%)
adaptive education
Increased access | 120 90 (36.0%) 40 (40.0%) 20 (25.0%) 30 (60.0%) 39.3%
for  marginalized | (37.5%)
students
Administrative 40 (12.5%) | 70 (28.0%) 90 (90.0%) 60 (75.0%) 25 (50.0%) 35.0%
efficiency &
automation
Al-driven research | 10 (3.1%) | 50 (20.0%) 10 (10.0%) 40 (50.0%) 30 (60.0%) 21.0%
& innovation

Perceived Benefits of Al in Nigerian Education by Stakeholder Category
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Figure 3: Perceived Benefit of Al in Nigerian Education by Stakeholder Category
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3.3.1 Discussion

The stacked bar chart illustrates how different stakeholder groups in Nigerian education perceive the benefits of Al,
categorizing responses into four key areas, Personalized Learning (Al-driven adaptive learning experiences), Increased
Access (Al breaking geographical and physical barriers), Administrative Efficiency (automation of grading, scheduling,
and student management), and Research & Innovation (Al-powered academic research and STEM advancements), with
each stakeholder category (students, educators, administrators, policymakers, and EdTech professionals) represented
by stacked bars showing the number of respondents who view Al as beneficial in these areas, revealing that Personalized
Learning is the most valued benefit, particularly among students (220) and educators (180), suggesting Al-driven tools
are significantly enhancing student engagement and academic performance, while Increased Access is widely recognized,
especially by students (190) and educators (160), emphasizing Al’s role in bridging educational gaps in rural areas, and
also acknowledged by policymakers (50) and EdTech professionals (40), indicating potential government and industry
support for Al-based accessibility solutions, whereas Administrative Efficiency is valued most by administrators (90)
and policymakers (70), recognizing Al’s role in streamlining grading, scheduling, and governance, and AI’s role in
Research & Innovation is strongly supported by educators (140) and administrators (80), highlighting Al’s importance
in academic research and STEM advancements, leading to key implications that students and educators prioritize Al’s
impact on learning and accessibility, suggesting the need for further integration of Al-driven teaching tools into
curriculums, administrators and policymakers emphasize Al’s role in school management and governance, highlighting
the need for Al-driven education policies, and EdTech professionals recognize Al’s role in research and access but their
relatively lower numbers suggest that more industry involvement may be needed to scale Al adoption, ultimately
underscoring that while Al is viewed favourably across all educational stakeholders, priorities differ based on their roles,
necessitating a well-balanced Al adoption strategy that caters to all perspectives for sustainable implementation in

Nigerian education.

3.4 Key Risks and Challenges of Al in Education

Table 4 provides a well-structured correlation with statistical data. It presents the key risks and challenges of Al in
education, which is followed by the graphical representation of the statistics presented in Figure 4.

Table 4: Key Risks and Challenges of Al in Education

AI-Related Students | Educators | Administrators | Policymakers EdTech Total
Challenge (n=320) (n=250) (n=100) (n=80) Professionals (%)
(n=50)
Digital divide & | 140 110 (44.0%) | 70 (70.0%) 60 (75.0%) 35 (70.0%) 54.6%
unequal Al access (43.8%)
Job  displacement | 50 (15.6%) | 140 (56.0%) | 55 (55.0%) 30 (37.5%) 20 (40.0%) 36.5%
(teachers/admin)
Data privacy & | 60 (18.8%) | 100 (40.0%) | 35 (35.0%) 50 (62.5%) 30 (60.0%) 35.3%
surveillance
concerns

Tech-Sphere Journal of Pure and Applied Sciences (TSIPAS
Vol 2. No. 1, (2025)
https://techspherejournals.com
Page 15 of 27



LNARY
e “,

EH

gy e
Tech-Sphere Journal of Pure and Applied Sciences (TSIPAS)
A Subsidiary of Tech-Sphere Multidisciplinary International Journal (TSMI)
Vol 2, Issue 1, 2025 Publication Edition
ISSN: 3672-4648

9 &
Tonous®

AE My,
oo hg,

o

Opver-reliance, loss | 70 (21.9%) | 80 (32.0%) 25 (25.0%) 20 (25.0%) 15 (30.0%) 26.3%
of critical thinking

Key Risks and Challenges of Al in Nigerian Education by Stakeholder Category
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Figure 4: Key Risks and Challenges of Al in Nigerian Education by Stakeholder Category

3.4.1 Discussion

Figure 4 illustrates the key risks and challenges of Al adoption in Nigerian education based on stakeholder perceptions,
categorizing responses into five major concerns, Privacy Concerns (risks of Al-driven data collection and surveillance),
Job Displacement (Al replacing educators and administrative roles), Digital Divide (inequality in Al access between
rural and urban schools), Over-Reliance (students becoming overly dependent on Al, reducing critical thinking), and
Bias & Misinformation (Al errors due to biased training data or misleading content), with each stakeholder group
(students, educators, administrators, policymakers, and EdTech professionals) represented by bars corresponding to
their concerns, revealing that Privacy Concerns are most prominent among educators (200) and students (180), as
educators worry about Al collecting student data, especially in online learning, while students are concerned about Al-
driven monitoring in classrooms, Job Displacement is the top concern for educators (210) and administrators (120), as
teachers fear Al could replace traditional teaching roles, whereas administrators acknowledge the risk at a lower level,
the Digital Divide is notably concerning for students (160), educators (140), and policymakers (90), as many students
lack access to Al-enhanced learning tools, particularly in underprivileged areas, prompting policymakers to consider
funding and infrastructure improvements, Over-Reliance is a major concern for students (190) and educators (180), as
students worry about losing problem-solving skills due to excessive Al dependency, and educators highlight the risk of
Al replacing traditional learning methods rather than supplementing them, while Bias & Misinformation is a lesser but
still significant concern, with educators (150) being the most concerned due to Al’s potential to reinforce biases and
spread misinformation, whereas policymakers (50) and EdTech professionals (30) show lower concern, possibly due to
faith in Al regulation and improvements, leading to key implications that educators and students have the most Al-
related concerns, reinforcing the need for responsible Al integration, job security issues require policies to retrain
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teachers and administrators rather than replacing them, bridging the digital divide is crucial to ensure equitable Al access

across Nigeria, and Al ethics and critical thinking training should be prioritized to mitigate misinformation and over-

reliance, ultimately highlighting the importance of ethical Al policies and strategic implementation to maximize Al

benefits while addressing stakeholder concerns.

3.5

Policy Priorities for Responsible Al Adoption

Table 5 provides a well-structured correlation with statistical data. It presents the policy priorities for responsible Al

adoption, which is followed by the graphical representation of the statistics presented in Figure 5.

Table 5: Policy Priorities for Responsible Al Adoption

Policy Students | Educators | Administrators | Policymakers EdTech Total
Recommendation (n=320) (n=250) (n=100) (n=80) Professionals (%)
(n=50)
Al training  for | 150 180 (72.0%) | 50 (50.0%) 40 (50.0%) 35 (70.0%) 54.6%
teachers & students (46.9%)
Expanding digital | 120 110 (44.0%) | 80 (80.0%) 70 (87.5%) 40 (80.0%) 57.5%
infrastructure (37.5%)
Government Al | 50 100 (40.0%) | 70 (70.0%) 60 (75.0%) 30 (60.0%) 39.0%
policies & ethics laws | (15.6%)
Public-private 40 90 (36.0%) | 60 (60.0%) 40 (50.0%) 30 (60.0%) 34.3%
partnerships for Al | (12.5%)
access
Policy Priorities for Responsible Al Adoption in Nigerian Education
A s & Reultion
800 Teacher Training & Upskilling
Digital Infrastructure
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Figure 5: Policy Priorities for Responsible Al Adoption in Nigerian Education

Page 17 of 27

Tech-Sphere Journal of Pure and Applied Sciences (TSIPAS
Vol 2. No. 1, (2025)
https://techspherejournals.com




LNARY
e “,

&

o

S My,
Tonous™

#o3y wﬁ"(\o‘
Tech-Sphere Journal of Pure and Applied Sciences (TSIPAS)
A Subsidiary of Tech-Sphere Multidisciplinary International Journal (TSMI)
Vol 2, Issue 1, 2025 Publication Edition
ISSN: 3672-4648

3.5.1 Discussion

The Figure 5 illustrates the key policy priorities for responsible Al adoption in Nigerian education, categorizing
responses into five main priorities, Al Ethics & Regulation (ensuring ethical Al use and data protection), Teacher
Training & Upskilling (equipping educators with Al skills), Digital Infrastructure (improving internet, hardware, and Al
access), Student Al Literacy (teaching students how to use Al responsibly), and Public-Private Collaboration
(cooperation between government, industry, and institutions), with each stakeholder group (students, educators,
administrators, policymakers, and EdTech professionals) represented through stacked bars showing their support for
each policy priority, revealing that Al Ethics & Regulation is most important for educators (200) and policymakers
(180), as educators worry about ethical Al implementation in classrooms while policymakers recognize the need for
strong regulations to guide Al adoption, Teacher Training & Upskilling is the highest priority for educators (220) and
policymakers (160), with educators emphasizing the urgent need for Al training to keep up with technological
advancements and policymakers acknowledging the necessity of investing in teacher upskilling programs, Digital
Infrastructure is the top concern for policymakers (200) and administrators (150), as policymakers emphasize the need
for widespread Al access, particularly in rural areas, while administrators require strong digital infrastructure for smooth
Al integration in schools, Student Al Literacy is highly prioritized by students (180) and educators (160), with students
recognizing the importance of Al literacy for their future careers and educators advocating for structured Al education
programs to prepare students for an Al-driven world, and Public-Private Collaboration is strongly supported by
policymakers (190) and EdTech professionals (160), as policymakers see collaboration with the private sector as essential
for scaling Al adoption while EdTech professionals emphasize industry involvement in Al education initiatives, leading
to key implications that strong policies on Al ethics and regulation are crucial to address concerns about misuse and
data privacy, teacher training must be prioritized since Al adoption will be ineffective without skilled educators,
investment in digital infrastructure is necessary to bridge the digital divide and expand Al access, students need
structured Al literacy programs to prepare them for Al-driven careers, and public-private collaboration can accelerate
Al adoption through industry partnerships and funding, ultimately suggesting that a balanced Al adoption strategy
should focus on ethics, training, infrastructure, education, and collaboration to ensure sustainable Al use in Nigerian

education.

3.6 Findings

The study indicate that Al awareness is relatively high (42.5%), particularly among policymakers, educators, and EdTech
professionals, with personalized learning (55.9%) and administrative efficiency (35%) emerging as the most valued Al
benefits, while the digital divide (54.6%) stands out as the most pressing risk, underscoring inequalities in Al access, and
Al ethics policies (39%) alongside digital infrastructure expansion (57.5%) are identified as top priorities for responsible
Al adoption, with educators and administrators strongly emphasizing Al training (54.6%) as crucial for achieving a

balanced Al-human integration in Nigerian education.

4 Risks of Al Dependence in Nigerian Education

While Al presents numerous benefits in Nigerian education, its widespread adoption also poses ethical, economic, and
educational challenges. Over-reliance on Al can lead to privacy concerns, job displacement, inequality, reduced critical
thinking, and biases in educational content (Zhai et al., 2024). This section critically examines these risks, highlighting
the potential negative implications of Al dependence in Nigerian education.
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4.1  Ethical and Privacy Concerns

Al-driven education relies on large-scale data collection, raising concerns about student privacy, data security, and ethical
Al use. Without proper regulations, Al-powered learning platforms may expose sensitive student information to cyber
threats, data breaches, and unauthorized surveillance (Kamalov et al., 2023).

4.1.1 Data Security and Student Privacy Risks

Al systems collect vast amounts of student data, including academic performance records, personal and biometric data,
and online learning habits, which, without strict data protection measures, could be exploited by hackers and
cybercriminals, leveraged by EdTech companies for commercial gain, or misused by government agencies for
surveillance, as evidenced by a 2021 data breach in an Al-powered learning platform that exposed millions of students'
personal information worldwide, highlighting similar risks in Nigeria, where evolving cybersecurity laws leave
educational institutions vulnerable to Al-driven data leaks (Yin, 2023).

4.1.2  Al-Driven Surveillance in Classrooms

Many Al-powered classroom monitoring systems track student behaviour, attendance, and engagement levels using
facial recognition, eye-tracking technology, and automated behaviour analysis, which, while designed to improve
discipline and learning outcomes, raise significant concerns about invasion of privacy, emotional stress, mental well-
being, and potential misuse for student profiling, particularly in Nigeria (Malasowe et al., 2024), where Al-driven exam
monitoring tools may incorrectly flag students for cheating, leading to false accusations and academic penalties, and
where low digital literacy among students and educators increases the risk of Al surveillance misuse, necessitating
stronger data protection laws to safeguard student privacy, ethical Al policies to prevent surveillance abuse, and consent-
based Al data collection frameworks to ensure transparency in educational applications.

4.2  Ethical and Privacy Concerns

AD’s ability to automate teaching, grading, and administrative tasks raises concerns about job losses in the education
sector. While Al can augment human teachers, over-reliance may lead to teacher redundancy and reduced employment
opportunities. Al is increasingly automating lesson planning and content delivery through Al tutors like Khan
Academy’s Al, grading and assessment via Al-powered essay scoring tools, and student support through Al chatbots
for academic guidance, raising concerns that if Nigerian institutions prioritize Al over human educators, it could lead
to massive job losses in the teaching profession, reduced demand for university lecturers and tutors, and diminished
teacher-student interaction and mentorship, particularly in Nigeria’s education sector, which is one of the largest
employers of labour, providing jobs for primary and secondary school teachers, university lecturers, researchers, and
educational administrators, meaning that widespread Al adoption could result in unemployment, economic instability,
a decline in human-led teaching quality, and the loss of teachers’ emotional and motivational roles in student
development, necessitating mitigation strategies such as blended learning models that integrate Al without replacing
human teachers, upskilling educators in Al literacy to help them adapt to Al-enhanced teaching methods, and
government policies to protect jobs while leveraging Al’s potential (Ka, 2023).
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4.3 Digital Divide and Inequality

The adoption of Al in Nigerian education is uneven, with rural schools and low-income students having limited access
to Al-driven learning tools. This digital divide threatens to widen educational inequality, further marginalizing
disadvantaged students. Urban schools in Nigeria are more likely to have access to Al-powered smart classrooms, high-
speed internet for online learning, and digital learning platforms with Al tutors (Aina & Opesemowo, 2024), whereas
rural schools struggle with a lack of basic infrastructure such as electricity and internet, a shortage of Al-trained teachers,
and an outdated curriculum with minimal technology integration, meaning that if Al-driven education becomes the
standard, rural students may face reduced competitiveness in the job market and widened academic performance gaps
compared to their urban counterparts, while the affordability of Al technologies further exacerbates inequality, as many
low-income students cannot afford Al-powered learning devices like laptops, tablets, and smartphones, subsctiption-
based Al learning platforms, or high-speed internet for Al-driven digital education, potentially creating a two-tier
education system where wealthy students benefit from Al-enhanced learning while low-income students are left behind
in traditional systems, necessitating solutions such as government-funded Al learning programs for rural schools,
subsidized internet and device access for low-income students, and the development of offline Al learning tools for
areas with low connectivity.

4.4 Over-Reliance and Loss of Critical Thinking Skills

Al dependence may reduce problem-solving skills, creativity, and intellectual independence among Nigerian students,
as Al tools that provide instant answers through platforms like ChatGPT and Google Bard (Namoun et al., 2024),
automate essay generation and homework completion, and use predictive analytics for personalized learning can, when
excessively relied upon, weaken students’ ability to think independently, reduce deep learning and problem-solving skills,
and discourage intellectual curiosity and creativity, particularly when Al is used as a substitute rather than a complement
to human intelligence, leading many students to outsource thinking to Al models, avoid challenging tasks in favour of
Al-generated answers, and adopt a passive rather than interactive learning approach, necessitating mitigation strategies
such as promoting Al-human collaboration instead of complete Al dependence, emphasizing problem-solving and
hands-on learning, and incorporating Al ethics and critical thinking into the Nigerian education curriculum.

45 Bias and Misinformation

Al models inherit biases from their training data, leading to biased or misleading educational content. Al models, trained
on datasets that may reflect cultural, racial, and gender biases, risk producing educational content that unequally
represents African perspectives (Pasipamire & Muroyiwa, 2024), perpetuates stereotypes in historical and social studies,
and spreads misinformation in science, history, and politics by generating incorrect or one-sided narratives rather than
objective knowledge, making it essential to implement mitigation strategies such as requiring educators to verify Al-
generated content before classroom use, developing Nigeria-specific Al datasets to reduce cultural bias, and enforcing

stricter regulations on Al-generated educational materials to ensure accuracy and inclusivity (Nguyen et al., 2024).

Al dependence in Nigerian education presents significant risks, including privacy concerns, job losses, digital inequality,
critical thinking decline, and biased content. Addressing these challenges requires ethical Al policies, inclusive digital
education strategies, and balanced Al-human integration to ensure a fair and effective learning environment.
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5 Rewards of Al Dependence in Nigerian Education
5.1 Personalized Learning and Adaptive Education

Artificial Intelligence (Al) has introduced ground-breaking changes in education, particulatly in the area of personalized
learning and adaptive education. Traditional education systems often follow a one-size-fits-all approach, which does not
always cater to the diverse learning needs of students. Al-driven educational tools, however, offer personalized and
adaptive learning experiences that enhance student engagement, improve comprehension, and optimize learning
outcomes (Strielkowski et al., 2024).

In Nigeria, where overcrowded classrooms, inadequate teacher-to-student ratios, and limited educational resources pose
significant challenges, Al has the potential to transform the learning process by tailoring instruction to individual
students’ needs. Al-powered educational platforms can assess students' strengths and weaknesses, track their learning
progress, and deliver customized content that aligns with their specific learning styles and paces. This personalized

approach ensures that no student is left behind, fostering a more effective and inclusive education system (Nwuke &
N, 2024).

5.1.1  Al-Driven Tutoring Systems

One of the most impactful applications of Al in education is Al-driven tutoring systems, which provide real-time,
individualized support to students. These intelligent systems function as virtual tutors, guiding students through

complex subjects, answering their questions, and offering instant feedback.

1. Self-Paced Learning and Accessibility

One of the biggest advantages of Al in education is the ability to support self-paced learning. Al-driven platforms
provide students with learning materials and exercises that match their proficiency levels, allowing them to progress at
their own speed. Unlike traditional classroom settings where all students must follow the same curriculum at the same
pace, Al enables learners to revisit difficult topics, skip ahead in areas they have already mastered, and receive additional
resources when needed (Kinshuk et al., 2016).

For Nigerian students preparing for major examinations such as the West African Senior School Certificate Examination
(WASSCE) or the Unified Tertiary Matriculation Examination (UTME) (Adejumo et al., 2024), Al-driven platforms
like Pass.ng and uLesson offer self-paced learning modules that help them focus on their weak areas and improve their
overall performance. Additionally, Al-powered learning tools make education more accessible for students with
disabilities. Text-to-speech applications, Al-powered sign language interpreters, and speech recognition software enable
students with visual, hearing, or speech impairments to access educational content in formats that suit their needs. This
fosters inclusivity in the Nigerian education system, ensuring that students with disabilities receive equal learning

opportunities.

2. AI-Enhanced Curriculum Customization

AT can help customize cutricula to align with students' interests and career aspirations. By analysing students’ learning
patterns, strengths, and preferences, Al can recommend specialized courses, suggest relevant career paths, and even
design personalized learning roadmaps (Chiu & Chai, 2020).

For example, an Al-powered learning platform can identify a student’s strong performance in science and recommend
specialized courses in biotechnology, engineering, or computer science. Similarly, for students who excel in the arts, Al
can suggest tailored content in creative writing, music, or graphic design. This level of curriculum customization ensures
that students receive education that aligns with their individual skills and future career goals.
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3. Gamification and Interactive Learning

Al-driven gamification techniques enhance student engagement by incorporating game elements into learning processes.
Features such as reward systems, Leaderboards, and interactive quizzes make learning more enjoyable and motivate
students to complete lessons (Limonova et al., 2023). In Nigeria, where many students struggle with motivation due to
outdated teaching methods, Al-powered gamification can make learning more dynamic and appealing. For instance,
educational apps like Duolingo use Al-driven gamification to teach languages through fun, interactive exercises. Similar
gamification strategies can be applied to subjects such as mathematics and science to make learning more engaging for
Nigerian students (Ahmed et al., 2025; Attah et al., 2024).

4. Real-Time Feedback and Performance Analysis

Al-driven learning platforms provide real-time feedback on students' performance, helping them understand their
strengths and areas that need improvement. Unlike traditional grading systems, which may take days or weeks to provide
results, Al-based assessments deliver instant feedback, allowing students to track their progress and make necessary
adjustments (Luo, 2023; Xu, 2024). For example, Al-powered writing assistants like Grammarly offer immediate
feedback on grammar, sentence structure, and readability, helping students improve their writing skills in real time.
Similarly, Al-based coding platforms provide instant debugging suggestions, enabling students to learn programming
more efficiently. In Nigeria, where large class sizes often limit teachers’ ability to provide individualized feedback, Al-
powered assessment tools can help bridge the gap by offering detailed performance insights. These insights enable
students to take corrective measures and enhance their academic performance.

Al-driven personalized learning and adaptive education are revolutionizing the Nigerian education system by addressing
key challenges such as large class sizes, teacher shortages, and limited access to quality learning resources. Through
intelligent tutoring systems, Al chatbots, self-paced learning modules, and gamified education, Al ensures that students
receive customized learning experiences that align with their individual needs and learning styles. While challenges such
as infrastructure limitations and digital literacy gaps remain, the continued adoption of Al in education presents an
opportunity for Nigeria to enhance learning outcomes, bridge the educational divide, and prepare students for the
demands of the future workforce (Adeoye et al, 2023). By leveraging Al responsibly, Nigerian educators and
policymakers can create a more inclusive, efficient, and student-centred education system that empowers learners to
achieve their full potential.

6 Conclusion and Recommendations
6.1 Summary of Key Findings

The integration of Artificial Intelligence (AI) in Nigerian education presents both transformative opportunities and
significant challenges, as Al-driven tools enhance personalized learning, administrative efficiency, research innovation,
and accessibility, yet concerns regarding ethical risks, digital inequality, job displacement, loss of critical thinking skills,
and Al biases necessitate a balanced adoption strategy, with key findings highlighting AI’s potential through adaptive
learning platforms that offer personalized tutoring, improved accessibility for students with disabilities and those in
remote areas, streamlined administrative processes via automation, and enhanced academic research through advanced
data analysis, while challenges such as data privacy concerns, student surveillance, Al biases, job displacement risks, the
widening digital divide, reduced critical thinking due to Al overuse, and misinformation threats must be addressed,

emphasizing the need for human oversight to ensure Al complements rather than replaces teachers, government policies
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and teacher training programs for responsible Al integration, and the prioritization of digital literacy and Al ethics
education to equip students and educators with essential Al knowledge.

6.2 Policy and Practical Recommendations for Sustainable Al Use

To maximize Al’s benefits while mitigating its risks, Nigeria must adopt a comprehensive Al education strategy that
ensures equitable, ethical, and human-centred Al adoption by developing a national Al education strategy that integrates
Al into the National Digital Economy Policy and Strategy (NDEPS), mandates Al literacy in school curricula, enforces
Al data protection laws to safeguard student privacy, implements Al transparency policies to prevent biases and
misinformation, establishes Al governance bodies for oversight, addresses the digital divide through investments in
infrastructure, subsidies for low-income schools, and partnerships with private organizations, provides Al training for
teachers and administrators through university competency programs, blended learning models, and Al-supervised
grading systems, fosters Al integration in university research by establishing Al research labs, training faculty in Al-
driven academic applications, and embedding Al ethics in STEM and social sciences, encourages the private sector to
develop affordable Al solutions with offline functionalities, facilitate public-private partnerships for Al-powered
learning tools, collaborate with universities to fund Al research and scholarships, and ensure culturally relevant Al
models, while strengthening digital literacy and Al ethics education by introducing Al coding, data science, and machine
learning in secondary schools, training students to critically assess Al-generated content, establishing Al ethics courses
in universities to address bias and accountability, and launching public awareness campaigns to educate stakeholders on
responsible Al use.

6.3 Future Research Directions on Al in Nigerian Education

While this study provides a critical evaluation of Al dependence in Nigerian education, further research is needed to
deepen understanding and refine Al policies by exploring Al’s long-term impact on student learning outcomes through
comparative studies of Al-based personalized learning versus traditional classtoom teaching, assessing Al’s influence
on student performance, retention, and engagement in Nigeria’s educational context, investigating Al’s potential to
bridge educational inequalities by scaling low-cost Al solutions to rural and underserved schools and examining the role
of mobile Al learning apps in improving literacy and numeracy rates, developing ethical and regulatory frameworks that
protect student data while ensuring equitable Al adoption, establishing regulatory mechanisms to prevent Al biases and
misinformation in Nigerian learning environments, analysing AI’s role in higher education and workforce readiness by
tailoring Al-driven learning models to prepare university graduates for Al-intensive job markets, and formulating

policies that incentivize Al research and development in Nigerian universities.

6.4 Conclusion

Al is reshaping education in Nigeria by enhancing personalized learning, streamlining administration, and fostering
research innovations, yet over-reliance on Al risks deepening educational inequalities, reducing critical thinking, and
threatening teacher roles, making it imperative for Nigeria to develop robust Al policies that ensure ethical and secure
Al use in education, invest in digital infrastructure and teacher training to bridge the digital divide, promote Al ethics
education and digital literacy to equip students and educators for responsible Al use, foster public-private partnerships
to expand Al-driven learning solutions, and encourage further research on Al’s impact and best practices in Nigerian

education, so that by implementing sustainable Al strategies, the country can leverage Al’s benefits while preserving the
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human elements of education, ensuring that future generations are technologically skilled, ethically informed, and
critically engaged learners.
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