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Abstract 
The study addresses the integration of Artificial Intelligence (AI) into Nigeria's 
entrepreneurship education as an impetus for sustainable innovation. Grounded in a critical 
review of key literature, the research reveals an intricate dynamic of significant challenges 
that span from inadequate digital infrastructure and the absence of technical expertise among 
instructors to inadequate policy platforms and an exacerbating digital divide. Despite all 
these hindrances, the research finds substantial potential for AI to reshape pedagogy in terms 
of personalized learning, interactive simulations, and automated administrative duties, 
thereby enhancing learner engagement and acquisition of entrepreneurial skills. The study 
concludes by proposing a multi-dimensional strategic framework for sustainable integration. 
The framework suggests dedicated investments in infrastructure, robust human capital 
development, the establishment of unique ethical policies, and the formation of innovation 
through partnerships. The findings present policymakers, teachers, and stakeholders with 
actionable information on how to harness the promising potential of AI, thus contributing to 
the development of an entrepreneurial workforce that is future-proof and achieving 
sustainable economic development in Nigeria. 
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Introduction 
The world-changing impact of Artificial Intelligence (AI) on global economic 

and industrial horizons is barely universally accepted. As a vehicle for present-day 
technological development, AI means developing systems with the capacity to 
perform complex mental processes traditionally requiring human intelligence, like 
strategic planning, advanced problem-solving, and expert pattern recognition (Russell 
& Norvig, 2021). Such a field incorporates a range of technologies, including machine 
learning, natural language processing, and automation of robotics. The last ten years 
have witnessed AI transition from niche applications to a general-purpose technology 
with revolutionary applications in healthcare, finance, agriculture, and manufacturing. 
Its ability to handle huge datasets, discover patterns, and make difficult decisions has 
made it a must-have for organizations that want greater operational efficiency and 
innovation (Makridakis, 2017). 

In Nigeria, startups are now key drivers of economic diversification, job 
creation, and poverty reduction. The World Bank (2022) points out the increasing 
reliance of Nigeria on its dynamic startup ecosystem, particularly in high-growth 
technology fields like fintech, health-tech, and agri-tech where AI-driven solutions 
address local requirements. Startups' creativity and agile business models position 
them to leverage AI strengths to the greatest extent. Incorporating AI within core 
business operations can automate operations, improve decision-making, enhance 
customer experience, and support successful scaling (Brynjolfsson & McAfee, 2017). 
Nigerian fintech players are leading the way in this, applying AI for e-payment, 
algorithmic credit scoring, and advanced fraud detection systems (Adebayo & 
Samuel, 2023). Agri-tech applications created on predictive analytics and smart 
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farming technologies also have huge potential to increase agricultural productivity 
and ensure food security (FAO, 2022). Even with promising advances, Nigeria's 
startup economy is confronted with serious challenges such as poor infrastructure, 
limited access to funding, and huge technical skills deficiencies (Obi & Nwanze, 
2023).  

This research addresses the urgent challenge of insufficient knowledge of the 
specific hurdles that hinder AI integration into Nigerian entrepreneurial education and 
the lack of integrative approaches to tapping its potentialities for sustainable 
innovation. The research goes beyond uncritical optimistic reports to provide 
symmetrical analysis acknowledging both AI's potentiality and structural hurdles, 
resulting in reasonable, context-specific strategies for sustainable integration.  
Literature Review 

Artificial Intelligence (AI) is a revolutionary fourth industrial revolution and 
a force of technological progress that is revolutionizing education systems globally. 
Current definitions emphasize AI's ability to interpret information from external 
sources correctly, learn from such information, and utilize these learnings for accurate 
purposes through adaptive flexibility (Kaplan & Haenlein, 2020). In education for 
business, AI is applying smart systems and machine learning techniques to facilitate 
decision-making, automate teaching and management, tailor learning experiences, 
and improve problem-solving in business matters within educational programs (IBM, 
2024). 
Entrepreneurship Education Concept 

Entrepreneurship education is an integral part of vocational education that 
equips people with skills and knowledge for a variety of vocational activities. 
According to Oguejiofor and Iyoha (2023), entrepreneurial education programs are 
designed to prepare the recipients to operate in the world of work either as employers 
or employees. The National Policy on Education advocates this approach, starting 
entrepreneurial education at the junior secondary school level to promote step-by-step 
development of skills.  

 
Artificial Intelligence and Entrepreneurship Education Interface 

The interface of artificial intelligence and entrepreneurship education is a 
critical nexus that can help establish future-proof entrepreneurs who excel in digital 
economies. AI technologies can revolutionize entrepreneurship education through 
personalized learning experiences, data-driven decisions, and automated 
administrative work. AI-powered education platforms can evaluate distinctive 
learning patterns of an individual and provide tailored learning material dependent on 
each learner's specific requirement, learning capacity, and interest (Seo et al., 2021).  
Methodological Approach 

This study applies a qualitative research design anchored on a system and an 
extensive review of documented literature to explore the infusion of Artificial 
Intelligence (AI) into Nigerian entrepreneurship education for sustainable innovation. 
The research framework involves careful selection, interpretation, and compilation of 
relevant peer-reviewed scholarly articles, institutional reports, and policy documents 
from reputable sources. Emphasis is placed on reading peer-reviewed articles from 
journals, case studies, and theoretical articles addressing the application of AI in 
entrepreneurial education and its implications for sustainable development with 
reference to Nigeria. 



Journal of National Association of Women in Colleges of Education (JOWICE) Vol. 30  No.1, June, 2026 ISSN:1118-5384 

 

271 
 

Multifaceted Challenges for Sustainable AI Adoption in Science Education in 
Nigeria 

The adoption of AI in Nigerian science education is not an isolated challenge 
but a complex interplay of infrastructural, human capital, ethical, and socio-economic 
barriers. 
Infrastructure and Connectivity Deficits 

A core and pervasive obstacle is the severe lack of robust digital and electrical 
infrastructure. For AI tools, which rely on real-time data processing and cloud-enabled 
platforms to function, high-speed internet and uninterrupted electricity are an absolute 
necessity, the argument is even more urgent in North-East Nigeria, where broadband 
coverage reaches only 36% of the population and is among the most expensive in the 
world, costing more than 10.5% of the average monthly income (Mustapha, 
Jolaoluwa, Oga, Adigun, Salami, & Oluwagbemi, 2025).  
 
Inadequate Human Capital and Teacher Preparedness 

Successful deployment of AI requires teachers who are proficient in its use. 
Currently, there is an enormous skills deficit. The majority of Nigerian teachers have 
no experience in the use of basic digital technologies, let alone sophisticated AI uses 
like intelligent tutoring systems or virtual labs (Okoye & Eze, 2021).  
Policy Gaps and Ethical Considerations 

The rapid evolution of AI has outpaced the development of a comprehensive 
regulatory framework in Nigeria. The absence of clear national policies on AI in 
education creates an environment of uncertainty regarding data privacy, algorithmic 
accountability, and ethical usage (Selwyn, 2019).  
Prospects and Positive Impacts of AI Integration 

Despite such challenges, the potential benefits of AI for revolutionizing 
science education in Nigeria are enormous and backed by successful pilot studies. 
Enhanced Personalization and Learning Outcomes 

AI's biggest promise lies in its ability to provide personalized learning 
experiences. Adaptive learning systems can monitor individual student performance 
in real-time, adjusting instructional content and pacing to address specific strengths 
and weaknesses (Zawacki-Richter Marín, Bond, & Gouverneur, 2019). Studies in 
schools in Lagos have shown that AI-based learning management systems can 
significantly enhance student performance in the sciences through the delivery of this 
personalized support (Aderinoye & Ogunniyi, 2020).  
Interactive and Experiential Learning through Simulations 

AI-driven virtual labs and simulations offer a game-changing solution to the 
resource constraints of traditional science education. They allow students to conduct 
intricate or hazardous experiments in an engaging, risk-free virtual environment 
(Hwang et al., 2020). In this experiential, inquiry-based approach, abstract scientific 
concepts in physics, chemistry, and biology are de-mystified, leading to greater 
comprehension and retention (Holmes et al., 2019). 
Efficient Assessment and Administrative Automation 

AI can help streamline administrative work for teachers via auto-grading 
systems and analytics. This means that teachers can devote quality time to more 
complicated tasks such as lesson planning, mentoring, and providing focused 
interventions where needed (Baker & Smith, 2019).  
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Strategies for Sustainable Integration of AI 
To enhance these opportunities and mitigate the challenges, a strategic, multi-
stakeholder approach to sustainable AI adoption in Nigeria is necessary. 
Investment in Infrastructure and Connectivity 

i. Public-Private Partnerships (PPPs): The government, in collaboration with 
telecommunications service providers and technology companies, should 
expand access to low-cost, high-speed internet for schools, particularly rural 
schools. 

ii. Renewable Energy Solutions: Computer labs and learning centers powered by 
solar energy can be invested in to work around the unreliable national grid, 
ensuring a continuous power supply to AI tools. 

Human Capital Development 
i. Capacity Building and Teacher Training: Mandatory professional 

development modules must be instituted to equip teachers with the knowledge 
to use AI pedagogically effectively.  

ii. Curriculum Reform: AI literacy and ethics must be included in teacher training 
curricula and national secondary school curricula to set a foundation of 
knowledge for the next generation (Southworth, Migliaccio, Glover, Reed, 
McCarty, Brendemuhl, & Thomas, 2023). 

Robust Policy and Ethical Governance 
i. National AI Policy for Education: The government, through agencies like 

NITDA, must accelerate the development and implementation of a National 
Artificial Intelligence Policy (NAIP), with a specific application to education. 
The policy must make data privacy standards, algorithmic transparency, and 
fairness (Olorunfemi et al., 2024) obligatory. 

ii. Ethical Guidelines: Establish definite ethical guidelines for the introduction 
and utilization of AI in education to prevent bias, ensure accountability, and 
protect the rights of students. 

 
Encouraging Innovation and Collaboration 

i. Fund Local Research and Innovation Hubs: Government and private grants 
should be directed toward local universities and startups that are developing 
AI solutions for Nigerian education contexts and challenges (Amann et al., 
2022). 

ii. International Collaborations: Collaborations with international research 
organizations and institutions can provide access to global knowledge, 
technical expertise, and investment (Cai, Ferrer, & Lastra, 2019). 

Preserving Equity and Inclusivity 
i. Targeted Programs: AI implementation strategies must give priority to 

disadvantaged regions to prevent the widening of the digital divide. This 
includes subsidizing devices and data costs for impoverished schools. 

ii. Inclusive Design: AI learning tools must be designed to be accessible to 
students with disabilities so that no one is left behind. 

The advent of AI in Nigerian science education is a paradox of enormous potential 
overshadowed by severe systemic challenges. While pilot programs in urban districts 
demonstrate dramatic benefits in personalization, engagement, and academic 
outcomes, the path to widespread, sustainable adoption nationwide is fraught with 
issues of infrastructure, teacher readiness, policy, and equity.  
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Conclusion and Recommendations 
The research embarked on a systematic exploration of the issues, prospects, and 
strategies for integrating Artificial Intelligence (AI) in entrepreneurship education in 
Nigeria. The study was motivated by the revolutionary potential of AI to shift 
education paradigms and enhance sustainable innovation, juxtaposed with the 
magnitude of challenges in the Nigerian context. The literature review established the 
theoretical foundations of AI and entrepreneurship education on theoretical 
frameworks like the Unified Theory of Acceptance and Use of Technology (UTAUT) 
and Innovation Theory to contextualize adoption and impact. 
Based on the findings, the following are the recommendations to policymakers, 
educational institutions, and other stakeholders: 
1. For the Government and Policymakers: 

i. Develop a National AI in Education Strategy: Formulate and implement a 
comprehensive National Artificial Intelligence Policy (NAIP) with clear 
entrepreneurship education policy guidelines on data privacy, ethical use, and 
equitable access. 

ii. Invest in Critical Infrastructure: Provide flagship investments in reliable 
electricity and affordable high-speed internet for schools, especially in under-
resourced schools, through public-private partnerships (PPPs). 

2. For Educational Institutions and Administrators: 
i. Implement Comprehensive Teacher Training: Develop mandatory, ongoing 

professional development programs to allow educators to gain pedagogical 
and technical knowledge in integrating AI into the entrepreneurship 
curriculum. 

ii. Modernize Curriculum: Integrate AI literacy, ethics, and application into 
teacher training and student curricula to provide foundation knowledge and 
critical engagement with the technology. 

3. For Future Research: 
i. Carry Out Longitudinal Studies: Longitudinal and empirical studies need to be 

employed in future studies to quantify the impact of some AI tools on 
entrepreneurship education outcomes, for instance, startup and innovation 
levels of students. 

ii. Investigate Context-Specific AI Models: There is a need for research to design 
and test low-resource AI models that can function effectively in situations 
where internet connectivity and computational power are poor. 
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