
Journal of Research in Vocational and Technical Education (JORVTED), 

Volume 5, Number 1: 2026 

ISSN: 26353369 

  

 

Corresponding Author: Omeneogor ENWELIM 

Copyright © 2026 Author(s) retain the copyright of this article.  

 
 

12 

 
 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Nigeria, since attaining independence, has continued to grapple with persistent uncertainties that have 

given rise to numerous challenges, including widespread poverty, unemployment, and insecurity. With 

an estimated population of about 200 million people, Nigeria is the most populous country in Africa and 

ranks as the sixth most populous globally (United Nations Department of Economic and Social Affairs 

[UNDESA], 2018). According to the Central Intelligence Agency World Factbook (2021), nearly 60% of the 

population is below the age of 24, resulting in a predominantly youthful population and a high 

dependency ratio. Projections indicate that Nigeria’s population will double within the next three 

decades, positioning the country as the world’s third most populous nation, driven by an annual growth 

rate of approximately 2.5 percent (UNDESA, 2019). In addition, Nigeria faces significant economic 

challenges, particularly the increasing incidence of extreme poverty. Despite having a population far 

smaller than India’s, Nigeria overtook India in 2018 as the country with the largest number of people 

living in extreme poverty (Quartz Africa, 2018). The World Bank (2021) reports that nearly 40% of 

Nigerians survive on less than one US dollar per day. This situation is further compounded by high levels 
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Abstract 

This paper examines artificial intelligence as a strategic tool for enhancing the quality of vocational education to 

promote sustainable development amid prevailing uncertainties in Nigeria. Key concepts such as artificial 

intelligence, vocational education, and sustainable development are critically explored. The paper also highlights 

the current uncertainties facing Nigeria and identifies the essential components of quality vocational education. 

Furthermore, it discusses the benefits of quality vocational education as well as the challenges confronting 

vocational education in the Nigerian context. In addition, the paper analyzes the applications of artificial 

intelligence in vocational education, including its potential advantages and associated challenges. The study 

recommends, among other measures, that the Federal Government of Nigeria, in collaboration with the private 

sector, should make substantial investments in AI technologies and training programs to support vocational 

institutions. Adequate funding is considered crucial for upgrading infrastructure, modernizing curricula, and 

building instructors’ capacity in order to achieve national educational goals. It also recommends continuous 

professional development for vocational educators to strengthen their AI-related competencies and keep pace with 

emerging technological innovations. Furthermore, policymakers are urged to ensure equitable access to AI 

technologies across regions and population groups and to develop policies that prioritize sustained investment in 

artificial intelligence for education. 
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of unemployment and underemployment, especially among young people. Moreover, ongoing conflicts 

in the northern regions and climate change–induced extreme weather conditions have intensified food 

insecurity across the country. These uncertainties have a significant impact on national development 

and the overall well-being of citizens. Nevertheless, the challenges confronting Nigeria are not 

insurmountable, as issues such as unemployment can be mitigated through the effective 

implementation of quality vocational education across all levels of the educational system. This suggests 

that when adequately prioritized and supported through the integration of artificial intelligence, quality 

vocational education can play a vital role in fostering Nigeria’s sustainable development. Artificial 

Intelligence (AI) refers to machine-based systems capable of generating decisions, recommendations, or 

predictions in pursuit of human-defined objectives (Organisation for Economic Co-operation and 

Development [OECD], 2019). The concept has attracted considerable attention from scholars and 

researchers worldwide and has been a major focus of academic discourse at numerous conferences. As 

a rapidly evolving and influential technology, AI is transforming virtually every sector, with notable 

applications in education, healthcare, agriculture, and other fields. The advancement of AI technologies 

has been described as a key driver of the Fourth Industrial Revolution, creating new opportunities 

particularly for developing economies (Schwab, 2016). According to the European Commission (2018), AI 

systems demonstrate intelligent behavior by analyzing their surroundings and acting with varying 

degrees of autonomy to achieve defined objectives. Similarly, Russell and Norvig (2020) describe AI as 

the study of agents that perceive their environment and take actions accordingly. Artificial intelligence 

spans multiple sectors, demonstrating its versatility and effectiveness across a wide range of 

applications. Through AI, computer systems assume roles traditionally performed by humans, enabling 

them to address complex and significant problems. The International Finance Corporation (2020) 

identifies AI as a critical component in efforts to reduce poverty and promote shared prosperity, as it 

lowers the cost and barriers associated with private-sector solutions, extends reach beyond 

conventional approaches, and stimulates investment opportunities in emerging markets. Furthermore, 

AI holds considerable promise in advancing the Sustainable Development Goals (SDGs) by providing AI-

as-a-service solutions and generating micro-level data through mobile technologies and other digital 

devices (Schwab, 2016). Sustainable development is commonly understood as development that 

satisfies present needs without undermining the capacity of future generations to meet their own needs 

(World Commission on Environment and Development, as cited in Olojuolawe, 2024). It involves 

promoting economic growth while ensuring the sustainable management of natural resources and the 

equitable distribution of benefits across generations (OECD, 2023). The United Nations Environment 

Programme (UNEP) (2022) further describes sustainable development as development that aligns 

economic and social advancement with environmental protection. Similarly, Raworth (2017) 

conceptualizes sustainable development as maintaining a balance between meeting human needs and 

respecting planetary ecological limits, thereby creating a safe and just space for humanity. The United 

Nations (2015) frames sustainable development as the pursuit of peace and prosperity for both people 

and the planet, now and in the future, through the 17 Sustainable Development Goals, which emphasize 

economic, social, and environmental integration. According to the International Institute for Sustainable 



Journal of Research in Vocational and Technical Education (JORVTED), 

Volume 5, Number 1: 2026 

ISSN: 26353369 

  

 

Corresponding Author: Omeneogor ENWELIM 

Copyright © 2026 Author(s) retain the copyright of this article.  

 
 

14 

 
 

 

Development (IISD) (2022), sustainable development entails the integration of environmental 

sustainability, economic vitality, and social equity to secure a high-quality future for all, with education 

serving as a key enabling factor. Education is a process of social and cultural development through which 

individuals are nurtured to realize their potentials, talents, and skills, contributing both to personal 

growth and societal advancement. It serves as a key indicator of knowledge and skill acquisition, 

enabling individuals to develop cognitive and innovative abilities that allow them to participate 

meaningfully in societal development. Vocational education, a component of Technical and Vocational 

Education and Training (TVET), plays a vital role in equipping individuals with the skills and knowledge 

required for employment and self-reliance. It involves structured programs designed to impart practical 

skills and technical knowledge that prepare learners for recognized trades and professions. In Nigeria, 

vocational education is regarded as an essential strategy for combating youth unemployment, reducing 

poverty, and promoting economic development. Often used interchangeably with TVET, vocational 

education in Nigeria includes programs aimed at developing practical competencies for both 

employment and entrepreneurship (Okoye & Arimonu, 2016). Despite Nigeria’s abundant human and 

material resources, the country faces challenges such as high unemployment and underemployment, a 

mismatch between educational outcomes and labor market needs, and a heavy youth reliance on 

government employment. Vocational education is therefore crucial, offering individuals pathways to 

economic independence and self-reliance while supporting national goals of economic diversification 

and sustainable development. According to the Federal Republic of Nigeria (FRN, 2013), vocational 

education encompasses not only general education but also the study of technologies and related 

sciences, along with the acquisition of practical skills, knowledge, attitudes, and understanding relevant 

to occupations across various economic and social sectors. It equips individuals with the technical 

capabilities necessary to drive industrialization and economic growth. Abanyam et al., cited in 

Okorieocha et al. (2024), assert that many countries recognize vocational education as essential for 

empowering youth with practical skills for productive livelihoods. Programs under vocational education, 

as noted by Ibe (2016), include Industrial Technology Education, Agricultural Science Education, Home 

Economics Education, Computer Education, and Business Education. Ultimately, vocational education is 

an integral part of inclusive education, fostering active citizenship and enabling individuals to contribute 

positively to both their personal wellbeing and the broader economic development of society 

(Okorieocha et al., 2024). The United Nations (2015) established the 17 Sustainable Development Goals 

(SDGs) under the 2030 Agenda for Sustainable Development, which explicitly incorporates vocational 

education. Within Goal 4, “ensuring inclusive and quality education for all and promoting lifelong 

learning,” a specific target emphasizes vocational education: to significantly increase the number of 

youths and adults with relevant skills for employment, decent jobs, and entrepreneurship by 2030. 

Vocational education provides a structured pathway that equips individuals with practical skills and 

knowledge for specific trades, crafts, and careers across secondary, post-secondary, and adult education 

levels. Unlike traditional academic education, vocational education prioritizes hands-on experience and 

specialized expertise in fields such as plumbing, electrical work, welding, and information technology 

(Kis & Weko, 2020). 
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In Nigeria, the government has introduced various initiatives to strengthen vocational education, 

including the National Vocational Qualification Framework (NVQF), which standardizes assessment and 

certification of vocational skills; the Industrial Training Fund (ITF), which supports internships and 

practical training programs; and the National Directorate of Employment (NDE), which provides skill 

acquisition and entrepreneurship programs for unemployed youth. The private sector and non-

governmental organizations have also contributed significantly. For instance, companies like the 

Dangote Group and NGOs such as the Skills Development Initiative Nigeria offer training programs and 

collaborate with vocational institutions to improve the quality of education. Despite these efforts, 

vocational education in Nigeria has shown limited impact on reducing unemployment, poverty, and 

insecurity, highlighting the urgent need for quality vocational education enhanced by modern 

technologies such as artificial intelligence (AI). Quality, defined as superiority in kind (Merriam-Webster 

Dictionary, 2024), in this context refers to well-structured and organized vocational programs that 

employ relevant teaching methods and modern facilities to impart practical skills and technical 

knowledge aligned with labor market demands. According to UNESCO (2020), quality vocational 

education integrates technical knowledge, practical skills, and core competencies such as problem-

solving, communication, and adaptability, while remaining responsive to economic trends, technological 

advancements, and local labor market needs. In Nigeria, vocational education is enshrined in the 

National Policy on Education (Federal Republic of Nigeria, 2013), emphasizing hands-on training 

alongside theoretical knowledge to ensure graduates meet industry standards and contribute effectively 

to national economic development. 

Key Components of Quality Vocational Education 

1. Dynamic Curriculum: A hallmark of quality vocational education is a curriculum that is 
responsive to industry demands. Continuous curriculum review and collaboration with stakeholders, 
including employers, trade unions, and policymakers, help ensure relevance and alignment with 
emerging technological trends (OECD, 2019). Courses in areas such as automation, artificial intelligence, 
and renewable energy have become increasingly vital due to their growing significance in the global 
economy, highlighting the need for a comprehensive and up-to-date curriculum to foster quality 
vocational training. 

2. Qualified Educators: Competent instructors with both technical expertise and pedagogical skills 
are essential for delivering high-quality vocational education. Teacher training programs should focus on 
enhancing educators’ proficiency in modern instructional strategies and technological tools to optimize 
the teaching and learning process (Okebukola, 2022). 

3. Modern Practical Training Facilities: Quality vocational education requires access to advanced 
practical training facilities. State-of-the-art equipment and laboratories are critical for hands-on 
learning, allowing students to apply theoretical knowledge in simulated real-world environments. 
Examples include automotive workshops, digital fabrication labs, and agricultural training centers, which 
provide learners with the opportunity to develop and refine practical skills (UNESCO-UNEVOC, 2021). 
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4. Accreditation and Standardization: Accreditation and standardization are vital to maintaining 
the quality of vocational education. Adhering to national and international regulatory frameworks 
ensures that institutions meet established benchmarks and maintain consistency in training programs 
(International Labour Organization, 2019). Standardized assessments and accreditation processes are 
key mechanisms for ensuring program credibility and quality. 

5. Soft Skills Development: In addition to technical expertise, quality vocational education 
emphasizes the cultivation of soft employability skills, such as communication, teamwork, and 
leadership. These competencies enhance graduates’ adaptability and employability, enabling them to 
succeed in diverse professional settings (World Bank, 2020). 

Benefits of Quality Vocational Education 

Quality vocational education plays a crucial role in driving economic growth by addressing skill shortages 
in key sectors. In Nigeria, industries such as agriculture, construction, and information technology 
require a consistent supply of skilled workers to enhance productivity and innovation (Adeyemi & 
Oluwole, 2021). By equipping individuals with relevant competencies, vocational education improves 
labor market efficiency and helps reduce unemployment. 

1. Self-Reliance and Empowerment: Vocational education empowers individuals to secure 
employment or establish businesses, improving their economic standing. The International Labour 
Organization (2019) highlights its potential to break the cycle of poverty, particularly in developing 
countries like Nigeria. 

2. Social Inclusion: Vocational programs foster social inclusion by providing marginalized groups—
such as women, persons with disabilities, and out-of-school youth—with access to skills training. This 
enables participants to contribute meaningfully to society and enhance their quality of life (UNESCO, 
2020). 

3. Technological Innovation and Advancement: By integrating emerging technologies, including 
artificial intelligence (AI) and automation, vocational education promotes technological innovation. 
Graduates trained in these areas are better prepared to meet the demands of Industry 4.0 (Nguyen et 
al., 2020). 

Challenges to Quality Vocational Education in Nigeria 

1. Insufficient Funding and Limited Government Support: A major barrier is inadequate funding, 
which leaves many vocational institutions with outdated facilities and equipment (Okebukola, 2022). 
Limited governmental attention constrains the development of practical, technology-driven learning 
environments. 

2. Skills Mismatch: Many graduates lack the competencies required by industries, due to outdated 
curricula, minimal industry participation in program design, and weak collaboration between institutions 
and employers. This gap limits the relevance of vocational education to the labor market (Adeyemi & 
Oluwole, 2021). 
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3. Negative Public Perception: Vocational education is often undervalued compared to academic 
education, discouraging enrollment and reducing its impact on workforce development (UNESCO-
UNEVOC, 2021). 

4. Shortage of Qualified Educators: A lack of skilled vocational instructors and insufficient 
professional development opportunities undermine the quality of training. Many educators lack both 
technical and pedagogical expertise (World Bank, 2020). 

5. Limited Technology Integration: Inadequate digital infrastructure and minimal use of modern 
technologies, such as AI, hinder experiential learning and the acquisition of digital skills essential for 
today’s workforce (Nguyen et al., 2020). 

Artificial Intelligence as a Catalyst for Enhancing Quality Vocational Education in Nigeria 

Vocational education is vital for addressing unemployment and promoting economic growth. In Nigeria, 
however, its effectiveness is constrained by challenges such as inadequate infrastructure, limited access 
to high-quality training, and a volatile socio-economic environment. The emergence of Artificial 
Intelligence (AI) offers transformative opportunities to overcome these limitations and elevate the 
quality of vocational education. AI can personalize learning experiences, optimize administrative 
processes, automate routine tasks, and generate data-driven insights to inform decision-making (Luckin 
et al., 2016). Integrating AI into vocational education also aligns with Sustainable Development Goal 4, 
which advocates for inclusive and quality education for all. This paper explores the potential of AI as a 
tool to reform vocational education in Nigeria, enhancing resilience and adaptability amidst prevailing 
uncertainties. Research indicates that AI applications in education can significantly improve learning 
outcomes and operational efficiency. AI enables personalized content tailored to learners’ unique needs 
(Holmes et al., 2019). In vocational education, AI-powered simulations and virtual reality (VR) enhance 
practical skills by providing safe, controlled environments for learners to practice complex tasks. 
Moreover, AI can support SDG 4 by improving both access to and quality of education. For example, AI-
driven analytics can identify skill gaps in the labor market, guiding curriculum development to better 
align with industry demands (Nguyen et al., 2020). 

Applications of AI in Vocational Education 

1. Learner-Centered and Adaptive Platforms: AI-driven systems personalize learning by adjusting 
content based on individual learner needs, abilities, and progress. Adaptive platforms can tailor the 
complexity and pace of courses, such as welding or electrical/electronic training, to optimize skill 
acquisition (Chen et al., 2021). 

2. Simulated Training and Virtual Reality: AI integrated with VR provides realistic simulations of 
work environments, allowing learners to practice tasks safely. Fields such as automotive repair, 
construction, and healthcare benefit from interactive simulations that replicate real-world scenarios 
without associated risks (Martínez & Hernández, 2020). 

3. Automated Assessment and Feedback: AI automates performance evaluation, offering 
immediate, objective feedback. For instance, technical projects like coding or graphic design can be 
assessed against predefined criteria, reducing instructors’ workload and enhancing learning (García-
Peñalvo et al., 2019). 
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4. Virtual Tutors and Chatbots: AI-powered virtual tutors and chatbots offer continuous support, 
answering questions, explaining concepts, and guiding learners through coursework, particularly for 
technical challenges outside classroom hours (Zawacki-Richter et al., 2019). 

5. Predictive Analytics for Career Guidance: AI analyzes labor market trends to help learners select 
vocational paths aligned with in-demand skills. Machine learning algorithms can predict emerging job 
roles in sectors like renewable energy, digital manufacturing, and AI itself (Hussin et al., 2021). 

6. AI-Driven Skill Development Tools: Advanced tools such as 3D printers, CNC machines, and 
smart diagnostic systems provide real-time feedback and analytics, equipping students with industry-
specific competencies in areas like precision engineering and advanced manufacturing (Yu et al., 2020). 

7. Learner Analytics: AI tracks student progress, identifies at-risk learners, and supports 
interventions to improve engagement and prevent dropouts, allowing educators to optimize 
instructional strategies (Siemens et al., 2020). 

8. Hybrid and Remote Learning Solutions: AI enables virtual labs, real-time collaboration, and 
remote assessments, facilitating access to high-quality vocational education for learners in rural or 
underserved areas (Garrison et al., 2021). 

9. Curriculum Design and Content Creation: AI assists educators in designing relevant, engaging 
curricula by analyzing industry trends and learner needs. Natural Language Processing (NLP) tools can 
generate instructional content, quizzes, and tutorials, ensuring alignment with industry standards (Bates 
et al., 2020). 

10. Promoting Learner Inclusivity: AI technologies enhance accessibility for learners with disabilities. 
Speech recognition aids those with hearing impairments, while text-to-speech supports visually 
impaired learners, promoting equitable access to vocational education (McLaughlin & Knoop, 2020). 

Challenges of Artificial Intelligence (AI) in Vocational Education 

While integrating Artificial Intelligence (AI) into vocational education has the potential to transform 
teaching, learning, and skill development in Nigeria, several challenges hinder its effective adoption. 
Addressing these obstacles requires substantial investment in infrastructure, capacity building, and the 
development of policies to ensure the ethical and responsible use of AI. 

1. High Implementation and Maintenance Costs: One major barrier is the high cost associated with 
acquiring and maintaining AI technologies. Vocational institutions often face budgetary limitations, 
making it difficult to invest in AI-powered tools, software, and infrastructure. For example, installing 
adaptive learning platforms or AI-enabled simulators involves significant upfront expenditures, limiting 
access for underfunded institutions (UNESCO, 2019; Hussin et al., 2021). 

2. Insufficient Infrastructure and Equipment: Many vocational institutions lack the essential 
hardware, reliable internet connectivity, and electricity needed to support AI integration. This 
technological gap restricts the widespread adoption of AI-driven training programs in Nigeria (Siemens 
et al., 2020). 
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3. Shortage of Qualified AI Experts and Trainers: Effective implementation of AI requires skilled 
personnel. However, Nigeria faces a scarcity of trained AI experts and vocational educators proficient in 
AI tools. Limited training programs exacerbate this issue, making it difficult to develop, deploy, and 
maintain AI-based learning solutions (African Union, 2019; García-Peñalvo et al., 2019). 

4. Ethical and Data Privacy Concerns: AI systems may perpetuate biases if trained on 
unrepresentative datasets, potentially creating unequal learning opportunities. Additionally, the 
collection and storage of student data raise privacy concerns, emphasizing the need for ethical 
guidelines in AI deployment (Binns et al., 2018; UNESCO, 2019). 

5. Resistance from Educators and Students: Adoption of AI often faces resistance due to fear of job 
displacement, skepticism about its effectiveness, or reluctance to change traditional teaching methods. 
Many vocational curricula are not yet designed for AI integration, necessitating complex curriculum 
redesigns. Furthermore, unequal access to AI tools can deepen educational inequalities, especially in 
rural or low-income areas (Zawacki-Richter et al., 2019; Garrison et al., 2021). 

6. Over-Reliance on Technology: Excessive dependence on AI may reduce interpersonal 
engagement, mentorship, and development of soft skills such as teamwork, leadership, and 
communication, which are critical in vocational training (Hussin et al., 2021). 

7. Global Security and Rapid Technological Change: AI involves processing large amounts of 
personal and performance data, posing risks of cyberattacks or data breaches. Rapid technological 
evolution also means that tools quickly become outdated, requiring frequent updates and reinvestment 
(Chen et al., 2021; Yu et al., 2020). 

Conclusion 

Vocational education is a cornerstone of Nigeria’s education system, providing pathways to 
employment, entrepreneurship, and economic development. AI offers transformative opportunities to 
enhance vocational education by enabling personalized learning, improving skill acquisition, and aligning 
programs with industry demands. However, to fully realize these benefits, Nigeria must address 
challenges such as infrastructure deficits, capacity gaps, ethical concerns, and social resistance. With 
strategic investments in infrastructure, equitable access, and skills development, vocational education 
can harness AI to bridge skill gaps and prepare learners for the future workforce. 

Recommendations 

1. Investment in AI Tools and Training: The Nigerian government and private stakeholders should 
invest in AI infrastructure, training programs, and curriculum modernization to enable vocational 
institutions to leverage AI for technological advancement. 

2. Continuous Educator Training: Vocational instructors should receive ongoing training in AI and 
emerging technologies to enhance their technical expertise and integrate digital tools into instruction. 

3. Equitable Access and Policy Development: Policymakers should ensure that AI technologies are 
accessible across regions and demographics, while enacting policies that prioritize AI investment and 
regularly review vocational education strategies to align with evolving labor market needs. 
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4. Ethical Use of AI and Data Management: Institutions should adopt transparent data policies, 
utilize diverse datasets to reduce bias, and follow guidelines for the ethical use of AI, ensuring respect 
for human rights and promoting trust in technology. 

5. Collaboration with Industry: Vocational institutions should partner with technology companies 
to develop affordable AI solutions, and strengthen industry linkages to ensure training aligns with labor 
market demands. 
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