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Abstract 

 
Artificial Intelligence (AI) in global education has sparked diverse perspectives on its capacity to 

enhance learning, streamline administration, and inform data-driven decisions. In Nigeria, AI’s 

promise intersects with a historically challenged educational system, characterised by large class 

sizes, infrastructural deficits, and pronounced urban–rural divides. This literature review 

synthesises existing scholarship on AI integration in education, focusing on Nigeria’s unique 

context, potential benefits, and pressing policy concerns. Drawing upon international experiences, 

African case studies, and Nigerian pilot initiatives, this paper identified key themes around 

personalised learning, ethical implications, and equity gaps. It highlighted critical policy and 

regulatory considerations, offering practical recommendations for Nigerian policymakers. This 

review underscored the urgency of a strategic approach that harnesses AI’s transformative 

potential while safeguarding educational equity by emphasising infrastructure development, 

capacity-building, ethical standards, and inclusive access. 
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INTRODUCTION 

 

Artificial Intelligence (AI) has evolved into a disruptive force across multiple sectors, including 

healthcare, finance, and transportation. Its proliferation within education promises a paradigm 

shift in teaching methodologies, learning experiences, and administrative operations (Marengo et 

al., 2024; Marques-Cobeta, 2024). Across the globe, educators and policymakers grapple with 

how best to harness AI’s capabilities - particularly in terms of personalised learning - while 

mitigating risks linked to data privacy, algorithmic bias, and inequitable access (Williamson & 

Eynon, 2020). 

In the Nigerian context, AI emerges amidst a longstanding struggle to expand 

educational access, improve quality, and bridge pervasive resource gaps (Idowu & Iyabode, 

2024; Wajim & Ajayi, 2024). Despite being Africa’s largest economy and boasting a young 

population, Nigeria’s education system grapples with underfunding, infrastructure challenges, 

and teacher shortages (UNICEF, 2020). Advocates argue that AI, through intelligent 

tutoring systems and adaptive learning platforms, can reduce teachers’ burdens and improve 

student outcomes (Hakimi & Fazil, 2024). Yet, sceptics caution that without robust 

infrastructural investment, policy guidelines, and ethical frameworks, AI may exacerbate 

existing inequalities (Tang & Su 2024; Rizki et al., 2024). 

This paper offers a focused literature review of AI’s role in education with relevance to 

Nigerian policy debates. It draws on global best practices, African regional experiences, and 

emerging Nigerian evidence to clarify the potential benefits of AI, identify risks, and propose 

directions for policy formulation. The paper aims to guide Nigerian stakeholders towards 

creating an enabling environment that leverages AI for more equitable and effective education 

by emphasising the importance of cultural acceptance, capacity-building, and robust regulatory 

measures. 

 

METHODOLOGICAL APPROACH 

 

The literature review collates and synthesises peer-reviewed articles, policy briefs, and 

conference proceedings published primarily between 2020 and 2024, ensuring the inclusion of 

the most recent findings and perspectives on Artificial Intelligence in education. Databases such 

as Google Scholar and Scopus amongst others are searched using keywords including “AI in 

education,” “Artificial Intelligence policy,” “digital transformation,” and “personalised 

learning.” Only sources directly addressing AI adoption, pedagogical innovations, 

infrastructural needs, ethical considerations, and policy implications within the educational 

context were selected. This approach ensures a balance of breadth and depth in capturing 

cutting-edge developments while reflecting Nigeria’s unique socio-educational environment. In 

total, the final pool of articles represents diverse methodological orientations (qualitative, 

quantitative, and mixed methods) to provide a multi-faceted view of AI’s impacts and potential in 

contemporary education systems. 

This paper adopts a literature review approach anchored in four main categories of 

scholarly and policy sources: 

 

 Global AI in Education Literature: Key academic works highlighting AI applications in 

teaching and learning, drawn from databases such as IEEE Xplore, Scopus, and Web of 

Science (Marques-Cobeta, 2024; Zawacki-Richter et al., 2024). 
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 African Contextual Studies: Research exploring AI integration in African education, 

reflecting common infrastructural and socio-economic conditions (Tawil & Miao, 2024; 

Ifenthaler et al., 2024; Marques-Cobeta, 2024; Olatunde-Aiyedun, 2024). 

 Nigerian Pilot Initiatives: Empirical findings from AI-focused projects within Nigerian 

schools, including quantitative data on learning outcomes and qualitative accounts from 

teachers and students (Ojetunde, 2024; Hakimi & Fazil, 2024; Falemu & Akinwumi, 

2024). 

 Policy and Regulatory Documentation: Governmental reports, frameworks, and policy 

statements, notably from the National Information Technology Development Agency 

(Anagbogu, 2024). 

 

Information gleaned from these sources is organised to address the potential, challenges, and 

policy implications of AI in Nigerian education. While not an empirical study per se, this review 

remains sensitive to methodological rigour, ensuring that the presented insights are corroborated 

by multiple, peer-reviewed sources (Younas et al., 2017). 

 

GLOBAL PERSPECTIVES ON AI IN EDUCATION 

 

AI technologies have been integrated into numerous international educational programmes, 

promising more personalised and data-rich environments (Marengo et al., 2024). Key global 

trends include: 

 

 Adaptive Learning Systems: Platforms that diagnose individual learning gaps, 

providing tailored instruction and pacing (Cevikbas & Kaiser, 2022). 

 AI Tutors and Chatbots: Tools offering immediate feedback and around-the-clock 

support use widely in higher education for student advisement (Zawacki-Richter et al., 

2024). 

 Automated Assessment: Systems that grade student submissions, reducing teacher 

workload and providing faster evaluations (Marengo et al., 2024). 

 

These innovations correlate with improved student engagement and performance in multiple 

contexts (Floridi & Nobre, 2024). However, accompanying challenges include data privacy 

concerns, digital literacy gaps among educators, and a fear that AI could undermine critical 

human elements of teaching (Hasan, 2024; Williamson & Eynon, 2020). Thus, policies 

prioritising ethical data governance, teacher training, and equitable technology adoption have 

become integral to discussions around AI’s future in education. 

 

AI IN THE AFRICAN EDUCATIONAL CONTEXT 

 

African nations have begun to explore AI’s utility in bridging educational gaps, often under 

conditions of limited infrastructure and vast rural–urban divides ((Tawil & Miao, 2024; Ifenthaler 

et al., 2024). Studies suggest that AI-driven tutoring systems can help address teacher shortages 

and large class sizes, particularly in mathematics and science (Olatunde-Aiyedun, 2024). Some 

common challenges include: 

 

 Infrastructural Deficits: Poor internet connectivity and erratic power supply hamper AI 
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usage in many African regions (Hakimi et al., 2024). 

 Digital Divide: Students in rural areas risk being left behind if AI solutions remain 

concentrated in urban centres with better resources (Shafik, 2024). 

 Cultural Acceptance: Some communities resist adopting what they perceive as ‘foreign’ 

educational models, especially when these risk diminishing traditional teacher-student 

interactions (Ismaila & Ibrahim, 2023). 

 

Notwithstanding these barriers, pilot projects in countries such as Kenya, Rwanda, and South 

Africa report promising results for engagement and achievement when AI platforms are adapted 

to local contexts (Tawil & Miao, 2024; Ifenthaler et al., 2024; Folorunso et al., 2024; Adu, 2024; 

Gikunda, 2023). The potential lessons for Nigeria revolve around balancing innovation with 

equity, ensuring that AI solutions align with national curricula and linguistic diversity. 

 

AI IN NIGERIAN EDUCATION: OPPORTUNITIES AND RISKS 

 

Opportunities for Personalised Learning and Efficiency 

 

Nigeria’s educational system can benefit from AI-driven interventions in several ways: 

 

 Personalised Learning: Adaptive technologies offer individualised pathways for students, 

enabling them to work at their own pace and reducing dropout rates ((Hakimi & Fazil, 

2024). 

 Teacher Support: Automated grading and intelligent analytics can lower teachers’ 

administrative loads, freeing time for more nuanced instruction (Opesemowo & 

Adekomaya, 2024). 

 Data-Driven Policymaking: AI-enabled analytics can provide real-time insights into 

academic performance, informing targeted interventions and resource allocation (Ali & 

Okon, 2024). 

 

Risks and Barriers 

 

Despite these prospects, various limitations complicate AI adoption: 

 

 Infrastructure: Persistent power outages and poor internet coverage hinder consistent AI 

usage, particularly outside urban centres (Hakimi et al., 2024). 

 Equity Concerns: Urban–rural disparities may be exacerbated if AI remains concentrated 

in well-funded schools, widening educational inequality (Tang & Su, 2024). 

 Ethical Challenges: Storing vast amounts of student data raises privacy questions, while 

bias in AI algorithms risks marginalising certain learner groups (Konidena et al., 2024). 

 Cultural Resistance: Distrust of technology in some communities may impede 

widespread acceptance, highlighting the need for culturally responsive implementation 

(Kanu et al., 2024). 

 

THEORETICAL FOUNDATIONS AND FRAMEWORKS 

 

Numerous conceptual models guide understanding and best practices for AI integration in 
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education: 

 

 Technological Pedagogical Content Knowledge (TPACK): Emphasises educators’ 

proficiency in blending subject content, pedagogy, and technology (Sreekala, 2024). 

 Constructivist Learning Theories: Advocate active, learner-centred environments; AI can 

adaptively scaffold student exploration (Marengo et al., 2024). 

 Social Constructivism: Highlights the value of collaboration and peer interaction, both of 

which can be facilitated by AI-mediated platforms (Marengo et al., 2024). 

 

In Nigeria, aligning AI initiatives with these theoretical underpinnings can ensure that 

technology solutions complement, rather than replace - effective teaching methods. 

 

POLICY AND REGULATORY IMPLICATIONS 

 

Infrastructure Investment and Incentives 

 

Strategic public–private partnerships can spur improvements in power supply, broadband access, 

and hardware provision to schools. Policymakers might: 

 

 Offer tax incentives to technology firms that invest in rural connectivity. 

 Collaborate with telecommunication companies to extend broadband coverage. 

 Ensure dedicated budgets for school-level hardware and software procurement. 

 

Ethical Guidelines and Data Privacy 

 

Nigeria requires clear legislative frameworks outlining data collection, storage, and usage. 

Building on the National Artificial Intelligence Policy (Anagbogu, 2024), the government 

should: 

 

 Enforce data protection protocols and establish independent monitoring bodies. 

 Develop ethical codes of conduct for AI developers and educators. 

 Require informed consent from students and parents, especially regarding sensitive data. 

 

Capacity Building and Teacher Training 

 

A robust, technology-savvy workforce is essential: 

 

 In-service teacher training should address AI basics, digital pedagogy, and data 

interpretation skills (Hakimi & Fazil, 2024). 

 Teacher education programmes in universities and colleges of education must 

integrate AI competencies into curricula (Falemu & Akinwumi, 2024). 

 Professional development sessions can foster communities of practice where teachers 

share experiences and pedagogical strategies. 
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Ensuring Equity and Cultural Sensitivity 

 

Equity must be a cornerstone of any AI policy: 

 

 Focus on pro-poor interventions by subsidising AI solutions for low-income regions and 

offering connectivity grants. 

 Integrate local languages and culturally relevant content into AI systems. 

 Engage community leaders and parents to build trust and contextualise AI’s role in 

education (Kanu et al., 2024). 

 

DISCUSSION 

 

The review highlights AI as a powerful lever for educational transformation in Nigeria, yet 

realising its full potential demands concerted policy actions and cultural adaptations. 

Experiences from nations that have successfully integrated AI show the need for comprehensive 

frameworks balancing innovation with ethical guardrails (Tawil & Miao, 2024; Ifenthaler et al., 

2024). For Nigeria, bridging infrastructural gaps remains urgent, particularly regarding 

electricity supply and digital connectivity outside metropolitan areas. 

Teacher empowerment emerges as a central theme, given that technology alone cannot 

replace nuanced instructional strategies. Equally pivotal is mitigating risks of a deepening 

‘digital divide’ where only urban students benefit from AI tools. Such inequities may exacerbate 

existing disparities, running counter to national aims of inclusive growth and social justice 

(Idowu & Iyabode, 2024; Wajim & Ajayi, 2024). 

In formulating policies, Nigeria must consider multi-stakeholder involvement, involving 

educators, learners, parents, and the private sector. Such engagement ensures that AI strategies 

are culturally appropriate, aligned with national curricula, and sustainable in the long term 

(Anagbogu, 2024). 

 

CONCLUSION 

 

This literature review underscores AI’s transformative potential in Nigerian education, 

highlighting both opportunities - such as personalised learning, data-driven decision-making, 

and teacher support, as well as significant challenges relating to infrastructure, equity, and 

ethics. Drawing on international experiences and local pilot initiatives, it is evident that 

unlocking AI’s benefits require strategic investments in technology infrastructure, 

comprehensive ethical and regulatory guidelines, and robust capacity-building initiatives for 

educators. 

Policymakers must adopt a future-facing but inclusive approach, ensuring that AI-driven 

reforms do not inadvertently widen educational inequalities. Nigeria can harness this technology 

as a force for innovation and equity in the 21st century by embedding AI within a broader 

framework of educational development, prioritising teacher training, data privacy safeguards, 

and community acceptance. Failure to address these intricacies risks transforming a promising 

tool into a mechanism for perpetuating disparities. Conversely, with the right policy instruments, 

AI can become a catalyst for enduring educational reform that benefits all learners, regardless of 

their socio-economic status or geographic location. 
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