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Abstract 

In the 21st century, Nigeria faces the dual challenge of harnessing basic science and 

technology education to drive sustainable development. This paper explores the intricate 

relationship between basic science and technology curricula and their potential to address 

the nation’s socio-economic challenges. As Nigeria strives to position itself as a 

competitive player in the global economy, the integration of scientific literacy and 

technological proficiency into the educational framework becomes imperative. The study 

examines current curricular structures, identifying gaps that hinder the effective delivery 

of science and technology education. It highlights the need for a curriculum that not only 

emphasizes theoretical knowledge but also fosters practical skills and critical thinking. By 

analyzing successful models from other nations, the paper proposes a reformed curriculum 

that aligns with Nigeria's developmental goals, emphasizing interdisciplinary approaches 

and real-world applications. Furthermore, the research underscores the importance of 

teacher training and resource allocation in implementing an effective science and 

technology curriculum. It advocates for partnerships between educational institutions, 

government, and the private sector to create a robust ecosystem that supports innovation 

and research.  Ultimately, this paper argues that a well-navigated nexus between basic 

science and technology education is crucial for Nigeria's development. By equipping the 

youth with the necessary skills and knowledge, Nigeria can leverage its human capital to 

foster economic growth, enhance public health, and address environmental challenges. 

The findings aim to inform policymakers, educators, and stakeholders about the 

transformative potential of an integrated science and technology curriculum in shaping a 

prosperous future for Nigeria. 
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Introduction 

In the 21st century, Nigeria stands at a critical juncture where the integration of basic 

science and technology into its educational curriculum is paramount for national 

development. As the global landscape rapidly evolves, driven by technological 

advancements and scientific discoveries, Nigeria must harness the potential of its youth 

through a robust educational framework that emphasizes the importance of these 

disciplines. The nexus of basic science and technology is not merely an academic concern; 

it is a vital component of Nigeria's strategy to address pressing challenges such as economic 

diversification, healthcare improvement, and sustainable development. 

In the 21st century, the interplay between basic science education and technology 

curriculum is pivotal for national development, particularly in Nigeria. As a nation rich in 

resources yet challenged by socio-economic issues, Nigeria's educational framework must 

evolve to meet the demands of a rapidly changing global landscape. This paper explores 

the nexus between basic science and technology education, emphasizing its significance for 

Nigeria's development. 

The current educational system in Nigeria faces numerous challenges, including outdated 

curricula, inadequate infrastructure, and a lack of trained educators. These issues hinder 

the effective teaching and learning of science and technology, which are essential for 

fostering innovation and critical thinking. By navigating the intersection of these fields, 

Nigeria can cultivate a generation of problem solvers equipped with the skills necessary to 

tackle local and global issues. 

Moreover, the integration of basic science and technology into the curriculum can 

stimulate interest in STEM (Science, Technology, Engineering, and Mathematics) fields, 

encouraging students to pursue careers that contribute to national growth. This approach 

not only enhances individual capabilities but also strengthens the country's human capital, 

which is crucial for economic competitiveness in an increasingly interconnected world. 

In this context, this discourse will explore the strategies for effectively navigating the 

nexus of basic science and technology within Nigeria's educational framework. It will 

examine the implications for policy-making, curriculum development, and teacher 
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training, ultimately aiming to provide a roadmap for leveraging education as a catalyst for 

sustainable development in Nigeria. 

 

The Current State of Basic Science and Technology Education in Nigeria 

Nigeria's educational system has faced numerous challenges, including inadequate 

infrastructure, insufficient funding, and a lack of qualified teachers (Ogunleye, 2018). The 

National Policy on Education (NPE) emphasizes the importance of science and technology 

in fostering national development (Federal Republic of Nigeria, 2013). However, the 

implementation of this policy has been inconsistent, leading to a gap between educational 

objectives and outcomes. 

 

Basic Science Education 

Basic science education in Nigeria encompasses subjects such as physics, chemistry, and 

biology, which are foundational for understanding technological applications. Despite the 

critical role of these subjects, students often struggle with scientific concepts due to 

outdated teaching methods and a lack of practical experiences (Ogunleye, 2018). Research 

indicates that hands-on learning and inquiry-based approaches significantly enhance 

students' understanding and interest in science (Adebayo & Adebayo, 2020). 

 

Technology Curriculum 

The technology curriculum in Nigeria aims to equip students with skills relevant to the 

modern workforce. However, the curriculum often lacks alignment with industry needs, 

resulting in graduates who are ill-prepared for the job market (Ogunleye, 2018). The 

integration of technology into basic science education can bridge this gap, fostering a more 

holistic understanding of scientific principles and their applications. 

Technical and vocational education (TVE) plays a crucial role in the development of 

Nigeria's economy and workforce. It is designed to equip individuals with practical skills 

and knowledge that are directly applicable in various industries, thereby addressing the 

skills gap in the labor market. The importance of TVE in Nigeria can be understood 

through several empirical studies and reports. 

Firstly, the National Policy on Education (NPE) in Nigeria emphasizes the need for 

technical and vocational education as a means to promote self-reliance and reduce 

unemployment (Federal Republic of Nigeria, 2013). The policy outlines the objectives of 
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TVE, which include providing students with skills that are relevant to the job market and 

fostering entrepreneurship. This aligns with the findings of a study by Oduolowu and 

Oduolowu (2018), which highlighted that TVE significantly contributes to reducing youth 

unemployment by preparing graduates for self-employment and wage employment. 

Moreover, the World Bank (2020) reported that Nigeria faces a significant skills 

mismatch, where the education system does not adequately prepare graduates for the 

demands of the labor market. This mismatch has led to high levels of youth 

unemployment, estimated at over 30% (National Bureau of Statistics, 2021). By focusing 

on technical and vocational education, Nigeria can better align its educational outcomes 

with the needs of various sectors, including agriculture, manufacturing, and services. 

In addition, empirical evidence suggests that TVE can enhance economic growth. A study 

by Adebayo and Adebisi (2019) found that countries with robust technical and vocational 

education systems tend to experience higher levels of economic development. This is 

particularly relevant for Nigeria, where the government has recognized the need to 

diversify the economy away from oil dependency. By investing in TVE, Nigeria can 

develop a skilled workforce that supports various industries, thereby fostering economic 

resilience. 

Furthermore, the role of TVE in promoting gender equality cannot be overlooked. 

According to a report by UNESCO (2019), technical and vocational education provides 

women with opportunities to acquire skills that can lead to economic independence. In 

Nigeria, where cultural and societal barriers often limit women's access to education, TVE 

can serve as a pathway for empowerment and participation in the workforce. 

 

The Nexus of Basic Science and Technology Curriculum 

Basic Science Development in Nigeria 

 Investment in Research and Development (R&D): The Nigerian government 

has recognized the importance of R&D in advancing basic sciences. The National 

Policy on Science and Technology emphasizes the need for increased funding and 

support for scientific research (Federal Ministry of Science and Technology, 2019). 

However, actual investment remains low, with Nigeria spending about 0.2% of its 

GDP on R&D, compared to the African average of 0.5% (UNESCO, 2021). 
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 Higher Education and Capacity Building: Nigerian universities have been 

pivotal in advancing basic sciences. Institutions like the University of Ibadan and 

Ahmadu Bello University have produced significant research outputs. However, 

challenges such as inadequate funding, poor infrastructure, and brain drain hinder 

the full potential of these institutions (Ogunyemi, 2020). 

 Collaboration with International Bodies: Nigeria has engaged in various 

collaborations with international organizations to enhance its scientific capabilities. 

For instance, partnerships with the World Health Organization (WHO) and the 

International Institute of Tropical Agriculture (IITA) have focused on addressing 

health and agricultural challenges through scientific research (IITA, 2021). 

 Public Awareness and Science Communication: There has been a growing 

emphasis on science communication and public engagement in Nigeria. Initiatives 

aimed at promoting STEM (Science, Technology, Engineering, and Mathematics) 

education among youth have gained traction, with organizations like the Nigerian 

Academy of Science advocating for increased public understanding of science 

(Nigerian Academy of Science, 2022). 

 

The development of Information and Communication Technology (ICT) and basic sciences 

in Nigeria has been marked by significant trends and transformations over the past few 

decades. This empirical analysis highlights key developments, challenges, and 

opportunities in these sectors. 

 

ICT Development in Nigeria 

1. Rapid Growth of Mobile Technology: The proliferation of mobile phones has 

been a cornerstone of ICT development in Nigeria. According to the National 

Communications Commission (NCC, 2022), Nigeria had over 200 million active mobile 

subscriptions, making it one of the largest mobile markets in Africa. This growth has 

facilitated increased access to information and services, particularly in rural areas, where 

traditional infrastructure is lacking (Aker & Mbiti, 2010). 

2. Internet Penetration: Internet access has also seen substantial growth, with the 

Nigerian Communications Commission (NCC) reporting that internet penetration reached 

approximately 50% in 2022 (NCC, 2022). This increase has been driven by the expansion 
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of broadband services and the reduction in costs associated with internet access, enabling 

more Nigerians to engage in online activities, including e-commerce, education, and social 

networking (Ogunleye, 2021). 

3. Government Initiatives and Policies: The Nigerian government has implemented 

various policies to promote ICT development, such as the National Broadband Plan (2020-

2025), which aims to increase broadband penetration to 70% by 2025 (Federal Ministry of 

Communications and Digital Economy, 2020). These initiatives are designed to enhance 

digital infrastructure and foster innovation. 

4. Emergence of Tech Hubs and Startups: The rise of tech hubs and startups in cities 

like Lagos and Abuja has been notable. According to a report by Disrupt Africa (2021), 

Nigeria accounted for 27% of all tech startups in Africa, with significant investments 

flowing into sectors such as fintech, health tech, and edtech. This entrepreneurial 

ecosystem is crucial for job creation and economic diversification. 

 

In conclusion, the trends in ICT and basic science development in Nigeria reflect a 

dynamic landscape characterized by growth, challenges, and opportunities. While 

significant strides have been made, particularly in ICT, the basic sciences require more 

robust investment and infrastructure to realize their full potential. Continued government 

support, private sector involvement, and international collaboration will be essential for 

fostering innovation and addressing the pressing challenges facing Nigeria. 

 

Interdisciplinary Approach 

An interdisciplinary approach that integrates basic science and technology is essential for 

fostering innovation and problem-solving skills among students. This approach encourages 

students to apply scientific principles to real-world technological challenges, thereby 

enhancing their critical thinking and creativity (Ogunleye, 2018). For instance, project-

based learning that combines physics and engineering can lead to the development of 

practical solutions to local problems, such as renewable energy sources. 

 

Curriculum Development 

Curriculum development must prioritize the integration of basic science and technology. 

This can be achieved through collaborative efforts among educators, industry stakeholders, 

and policymakers. The curriculum should be dynamic, incorporating emerging 
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technologies and scientific advancements to remain relevant (Adebayo & Adebayo, 2020). 

Furthermore, teacher training programs should emphasize the importance of 

interdisciplinary teaching methods, equipping educators with the skills to effectively 

deliver integrated content. 

As of 2023, the technology curriculum in Nigeria has undergone significant 

transformations aimed at addressing the challenges of a rapidly evolving digital landscape 

and preparing students for the demands of the 21st-century workforce. The Nigerian 

government, through the Federal Ministry of Education, has recognized the importance of 

integrating technology into the educational framework to enhance learning outcomes and 

foster innovation (Federal Ministry of Education, 2022). 

One of the key components of the technology curriculum in Nigeria is the emphasis on 

STEM (Science, Technology, Engineering, and Mathematics) education. The Nigerian 

government has initiated various programs to promote STEM education at all levels, from 

primary to tertiary institutions. This initiative is crucial, as it aims to equip students with 

critical thinking and problem-solving skills necessary for technological advancement 

(Ogunleye, 2021). Furthermore, the introduction of coding and robotics into the 

curriculum reflects a growing recognition of the need for digital literacy among students 

(Adebayo, 2023). 

In addition to formal education, various non-governmental organizations and private 

sector initiatives have emerged to complement the government's efforts. Programs such as 

the "Tech4Dev" initiative focus on providing training and resources to both teachers and 

students, thereby enhancing the overall quality of technology education in Nigeria 

(Tech4Dev, 2023). These initiatives are vital in bridging the gap between theoretical 

knowledge and practical application, ensuring that students are not only consumers of 

technology but also creators. 

Despite these advancements, challenges remain in the implementation of a comprehensive 

technology curriculum. Issues such as inadequate infrastructure, lack of trained teachers, 

and limited access to technology in rural areas hinder the effective delivery of technology 

education (Ogunleye, 2021). Moreover, there is a need for continuous curriculum review 

to keep pace with global technological trends and ensure relevance in the job market 

(Adebayo, 2023). 

In conclusion, the technology curriculum in Nigeria is evolving, with significant efforts 

being made to integrate STEM education and enhance digital literacy. While challenges 
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persist, the collaborative efforts of the government, NGOs, and the private sector are 

crucial in shaping a robust technology education framework that prepares Nigerian 

students for future opportunities in a globalized economy. 

 

Historical Context 

Historically, the Nigerian science curriculum has been shaped by colonial influences, with 

early education systems focusing primarily on rote learning and theoretical knowledge 

(Ogunniyi, 2011). Post-independence, there was a shift towards a more integrated and 

practical approach to science education, reflecting the need for a curriculum that could 

address local challenges and promote national development (Adebayo, 2015). 

 

Recent Trends in Curriculum Development 

1. Integration of Technology: Recent curriculum reforms have emphasized the 

integration of technology in science education. The introduction of Information 

and Communication Technology (ICT) in schools has been a significant trend, 

aimed at enhancing teaching and learning processes (Ogunleye, 2016). Studies 

indicate that the use of digital tools in science education has improved student 

engagement and understanding of complex scientific concepts (Afolabi, 2020). 

2. Competency-Based Education: There has been a shift towards competency-

based education, which focuses on equipping students with practical skills and 

competencies rather than merely theoretical knowledge. This approach aligns with 

global educational trends and is aimed at preparing students for the workforce 

(Ogunniyi, 2011). The Nigerian Educational Research and Development Council 

(NERDC) has been instrumental in developing a curriculum that emphasizes 

critical thinking, problem-solving, and hands-on experiences in science (NERDC, 

2019). 

3. Relevance to Local Contexts: The current science curriculum development in 

Nigeria increasingly emphasizes relevance to local contexts and issues. This trend 

is evident in the incorporation of indigenous knowledge and local environmental 

challenges into the curriculum, which aims to make science education more 

applicable and meaningful to students (Adebayo, 2015). For instance, topics 

related to agriculture, health, and environmental sustainability are now more 

prominently featured in the curriculum (Ogunleye, 2016). 
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4. Focus on STEM Education: The promotion of Science, Technology, 

Engineering, and Mathematics (STEM) education has gained momentum in 

Nigeria, reflecting a global trend towards interdisciplinary learning. The Nigerian 

government has initiated various programs to enhance STEM education, 

recognizing its importance for national development and economic growth 

(Federal Ministry of Education, 2020). Research shows that STEM-focused 

curricula have the potential to improve students' interest and performance in 

science subjects (Afolabi, 2020). 

 

In summary, the trends in science curriculum development in Nigeria reflect a dynamic 

interplay of historical influences, educational reforms, and societal needs. The integration 

of technology, a focus on competency-based education, relevance to local contexts, 

promotion of STEM education, and continuous professional development for teachers are 

key trends shaping the current landscape of science education in Nigeria. As the country 

continues to evolve, ongoing research and policy adjustments will be essential to ensure 

that the science curriculum remains responsive to the needs of students and the broader 

society. 

Continuous Professional Development for Teachers: Recognizing the critical role 

of teachers in curriculum implementation, there has been an increased focus on continuous 

professional development (CPD) for science educators. Training programs aimed at 

equipping teachers with modern pedagogical skills and content knowledge have been 

emphasized (Ogunniyi, 2011). Studies indicate that well-trained teachers are more 

effective in delivering the science curriculum and fostering student engagement (Adebayo, 

2015). 

 

Practical Applications and Experiential Learning 

Experiential learning opportunities, such as internships and laboratory work, are crucial 

for reinforcing the connection between basic science and technology. These experiences 

allow students to apply theoretical knowledge in practical settings, fostering a deeper 

understanding of scientific concepts and their technological applications (Adebayo & 

Adebayo, 2020). Schools and universities should collaborate with industries to provide 

students with hands-on experiences that reflect current technological trends. 
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Challenges and Opportunities 

Challenges 

Despite the potential benefits of integrating basic science and technology education, 

several challenges persist. These include inadequate funding for educational institutions, a 

lack of resources for practical experiments, and resistance to curriculum changes 

(Ogunleye, 2018). Additionally, the disparity in educational quality between urban and 

rural areas exacerbates the challenges faced by students in accessing quality science and 

technology education. 

 

Opportunities 

The advent of digital technology presents significant opportunities for enhancing basic 

science and technology education in Nigeria. Online learning platforms and digital 

resources can supplement traditional teaching methods, providing students with access to a 

wealth of information and interactive learning experiences (Adebayo & Adebayo, 2020). 

Furthermore, partnerships with international organizations can facilitate knowledge 

exchange and capacity building for educators. 

 

Policy Recommendations 

To effectively navigate the nexus of basic science and technology curriculum for Nigeria's 

development, several policy recommendations are proposed: 

1. Curriculum Reform: The Nigerian government should prioritize the reform of 

the basic science and technology curriculum to ensure alignment with industry 

needs and global standards. This includes incorporating emerging technologies and 

interdisciplinary approaches. 

2. Investment in Infrastructure: Increased funding for educational institutions is 

essential to provide the necessary resources for practical experiments and 

technology integration. This includes upgrading laboratory facilities and providing 

access to modern technological tools. 

3. Teacher Training and Development: Continuous professional development 

programs for teachers should focus on innovative teaching methods and the 

integration of technology in the classroom. This will equip educators with the 

skills needed to effectively deliver an integrated curriculum. 
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4. Public-Private Partnerships: Collaboration between the government, 

educational institutions, and the private sector can enhance the quality of science 

and technology education. Such partnerships can provide students with 

internships, mentorship opportunities, and access to industry expertise. 

5. Promotion of STEM Education: The government should promote Science, 

Technology, Engineering, and Mathematics (STEM) education at all levels, 

encouraging students to pursue careers in these fields. This can be achieved 

through scholarships, competitions, and awareness campaigns. 

 

Conclusion 

Navigating the nexus of basic science and technology curriculum is crucial for Nigeria's 

development in the 21st century. By adopting an interdisciplinary approach, reforming the 

curriculum, and investing in infrastructure and teacher training, Nigeria can enhance its 

educational outcomes and prepare its youth for the challenges of a rapidly evolving global 

landscape. The integration of basic science and technology education will not only foster 

innovation but also contribute to the socio-economic development of the nation. 

The development of science curriculum in Nigeria has undergone significant 

transformations over the years, influenced by various educational policies, societal needs, 

and global trends. This empirical overview highlights key trends in science curriculum 

development in Nigeria, drawing on relevant literature and studies. 
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