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ABSTRACT

Education is widely recognised as a key driver of economic growth, technological innovation, and
national development, yet Nigerian teacher education has been persistently criticised for producing
graduates who lack practical skills, entrepreneurial competencies, and the capacity to drive technological
advancement. This paper examines the integration of the Dual Mandate Policy, skill acquisition, and
STEMpreneurship in Colleges of Education as a strategy for promoting innovation and economic
transformation. Adopting a narrative, conceptual desk-review approach, the paper synthesises peer-
reviewed literature, government policy documents, and institutional reports to construct a conceptual and
theoretical account of how these three elements interact. Anchored on Human Capital Theory and
Innovation Diffusion Theory, the paper argues that the Dual Mandate Policy, which empowers Colleges
of Education to award both the Nigeria Certificate in Education (NCE) and Bachelor's degrees, creates an
institutional platform for embedding practical, innovation-oriented learning within teacher education. The
paper identifies four strategic pathways for integration: curriculum transformation to embed
entrepreneurship, coding, robotics, and applied sciences; the establishment of innovation hubs, STEM
laboratories, fabrication laboratories (Fab Labs), and entrepreneurship development centres; industry
collaboration through internships, industrial training, and technology transfer; and technology integration
through virtual laboratories, artificial-intelligence-supported learning systems, and digital innovation
platforms. It further examines the anticipated contributions of this integration to job creation,
technological development, reduction of youth unemployment, and strengthening of the education system,
while acknowledging implementation barriers, including inadequate funding, limited technological
infrastructure, a shortage of skilled STEM educators, resistance to curricular reform, and weak academia-
industry partnerships. The paper concludes that combining the Dual Mandate with skill acquisition and
STEMpreneurship can produce graduates who are simultaneously educators, innovators, and
entrepreneurs, positioning Nigerian Colleges of Education as catalysts for sustainable economic
development. Policy and institutional recommendations are offered to guide implementation.

Keywords: Dual Mandate Policy; Skill Acquisition; STEMpreneurship; Innovation; Economic
Transformation; Teacher Education; Nigeria

1.0 INTRODUCTION

Education is widely recognised as a fundamental driver of national development, economic growth,
technological advancement, and global competitiveness (World Bank, 2020; Okebukola, 2021). Countries
that invest strategically in innovation-driven education systems tend to achieve higher levels of industrial
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productivity, entrepreneurship, and sustainable development (UNESCO, 2019). Nations with strong
Science, Technology, Engineering, and Mathematics (STEM) curricula combined with entrepreneurship
education, such as Singapore and Finland, consistently produce graduates who are not only employable
but also capable of creating innovative solutions and businesses that stimulate economic growth (OECD,
2021). In Nigeria, however, the education sector continues to face persistent challenges related to the
relevance and quality of graduate outputs. Research shows that many Nigerian tertiary graduates lack
practical skills, entrepreneurial competencies, and the capacity to apply theoretical knowledge to real-
world problems (Akinleye, 2020; Ogunyemi, 2020), a skills gap widely cited as a major contributor to
high graduate unemployment and the underutilisation of human capital in the country (National Bureau of
Statistics [NBS], 2023).
To address these challenges, the Federal Government of Nigeria introduced the Dual Mandate Policy for
Colleges of Education through the Federal Colleges of Education Act of 2023. The policy allows
Colleges of Education to simultaneously award the Nigeria Certificate in Education (NCE) and Bachelor's
degrees in Education, thereby expanding access to higher education and strengthening the quality of
teacher training (Federal Ministry of Education, 2023). Beyond addressing the shortage of qualified
teachers, this reform provides an institutional platform for fostering innovation, entrepreneurship, and
skill acquisition among students (Alausa, 2025). By embedding skill acquisition programmes and
STEMpreneurship into the curricula, Colleges of Education can be repositioned as centres of innovation
and entrepreneurial development, producing graduates who are not only educators but also innovators
capable of contributing to national development and economic transformation (Okebukola, 2021; Yusuf
& Bello, 2022).
STEMpreneurship is a pedagogical approach that integrates STEM education with entrepreneurial
thinking and innovation, enabling learners to apply scientific and technological knowledge to identify
problems, develop solutions, establish businesses, and create employment (Adeyemi, 2020). Students
exposed to STEMpreneurship develop critical thinking, creativity, problem-solving skills, and an
entrepreneurial mindset, competencies widely regarded as essential for driving economic growth in
developing economies such as Nigeria (Akinlabi & Oladipo, 2021; Samuel & Idris, 2026). Because
teachers play a pivotal role in shaping learners' attitudes, skills, and competencies (UNESCO, 2019),
embedding STEMpreneurship within teacher education is particularly consequential: teachers trained in
STEM-based entrepreneurial practice can transmit innovative thinking, technological literacy, and
problem-solving skills to their own students, fostering a culture of creativity from the foundational levels
of the education system upward (Okebukola, 2021; Samuel & Idris, 2026).
Despite this promise, the extant literature has tended to treat the Dual Mandate Policy, skill acquisition,
and STEMpreneurship as separate strands of reform, with comparatively little conceptual work examining
how the three might be deliberately integrated within a single institutional strategy for Colleges of
Education. This represents an important gap: without a coherent framework linking the structural
opportunity created by the Dual Mandate to concrete curricular and infrastructural mechanisms for skill
and enterprise development, the policy risks being implemented as a narrow degree-awarding reform
rather than as a lever for broader innovation-driven transformation. This paper addresses this gap by
developing an integrated conceptual and theoretical account of how the Dual Mandate Policy, skill
acquisition, and STEMpreneurship can be combined to reposition Colleges of Education as hubs of
innovation, entrepreneurship, and economic development in Nigeria.
Specifically, the paper pursues the following objectives:
(i) to conceptualise the Dual Mandate Policy, skill acquisition, and STEMpreneurship, and to clarify
their interrelationship within Nigerian teacher education;
(i1) to situate this integration within Human Capital Theory and Innovation Diffusion Theory;
(iii)to identify practical strategies, namely curriculum transformation, innovation and skill centres,
industry collaboration, and technology integration, through which the three elements may be
operationalised;
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(iv) to examine the anticipated contributions of this integration to national economic transformation;
and

(v) to identify implementation challenges and proffer evidence-informed recommendations.
The remainder of the paper is organised as follows: Section 2 outlines the methodological approach;
Section 3 presents the conceptual framework; Section 4 presents the theoretical framework; Section 5
discusses strategies for integration; Section 6 examines the contribution of the integration to economic
transformation; Section 7 discusses implementation challenges; and Sections 8 and 9 present the
conclusion and recommendations, respectively.

2.0 Methodology

This paper adopts a narrative, conceptual desk-review approach, a method commonly used in education
policy scholarship to synthesise and critically integrate existing knowledge into a coherent conceptual and
theoretical argument, rather than to generate new primary data. Relevant literature was purposively
sourced from peer-reviewed journal articles, institutional and government policy documents (including
the Federal Colleges of Education Act, 2023), and reports of international agencies such as UNESCO, the
World Bank, and the OECD, published predominantly between 2015 and 2026. Sources were retrieved
through Google Scholar, ERIC, and publisher databases, using search terms including “dual mandate
policy,” “STEMpreneurship,” “skill acquisition,” “Colleges of Education Nigeria,” “Human Capital
Theory,” and “Innovation Diffusion Theory.” Retrieved sources were screened for relevance to teacher
education, STEM education, entrepreneurship education, and Nigerian higher education policy, and were
thematically synthesised into four analytical strands corresponding to the paper's conceptual framework,
theoretical framework, integration strategies, and implementation challenges. This approach is consistent
with established conventions for conceptual and position papers in education research, which prioritise
argumentative coherence, theoretical grounding, and policy relevance over empirical hypothesis testing.

3.0 Conceptual Framework

A conceptual framework provides the theoretical and practical lens through which a study is understood
and analysed. In this paper, the conceptual framework is anchored on the intersection of the Dual
Mandate Policy, skill acquisition, and STEMpreneurship within Nigerian Colleges of Education. These
elements collectively inform the potential of teacher education institutions to act as engines for
innovation, entrepreneurship, and national economic transformation.

3.1 The Dual Mandate Policy in Nigerian Colleges of Education

The Dual Mandate Policy represents a major reform in Nigeria's teacher education system, allowing
Colleges of Education to award both the NCE and Bachelor's degrees in Education (B.Ed.) independently,
without relying on affiliations with universities (Federal Ministry of Education, 2023; Alausa, 2025).
Previously, Colleges of Education could only award the NCE, with B.Ed. degrees conferred through
affiliated universities. The Dual Mandate thus enhances institutional autonomy, expands the scope of
academic offerings, and positions these colleges as full-fledged higher education institutions. The
objectives of the policy are multifaceted, encompassing (i) expanding access to higher education by
allowing a greater number of students to access degree-level teacher education and reducing dependence
on limited university spaces (Akinleye, 2020); (ii) improving the quality of teacher education by enabling
colleges to strengthen curriculum design, assessment methods, and pedagogical practices in line with
international standards (Okebukola, 2021); (iii) increasing institutional autonomy, empowering colleges
to design curricula, manage academic affairs, and engage in research and innovation independently and
responsively to local and national needs (Federal Ministry of Education, 2023); and (iv) strengthening the
professional development of teacher-educators, who gain greater opportunities for research, postgraduate
study, and industry collaboration under the expanded mandate (Yusuf & Bello, 2022).

The Dual Mandate creates a platform for curricular diversification, enabling Colleges of Education to
introduce programmes in STEM education, entrepreneurial studies, digital literacy, and innovation
management. This shift positions teacher education not merely as a pathway for preparing educators but
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also as a strategic vehicle for skills development, research, and technological advancement (Ogunyemi,
2020). By embracing modern pedagogical approaches and fostering innovation, Colleges of Education
can contribute to a knowledge-driven economy and serve as incubators for entrepreneurial graduates.

3.2 SKkill Acquisition in Education

Skill acquisition refers to the process through which individuals are equipped with practical competencies
essential for employment, entrepreneurship, self-reliance, and lifelong learning (Adeyemi, 2020). In
developing economies such as Nigeria, skill acquisition is critical for reducing unemployment, promoting
small- and medium-scale enterprise (SME) development, and fostering economic growth (Akinlabi &
Oladipo, 2021). Its importance can be viewed from several perspectives: technical and vocational skills,
such as training in electronics, carpentry, mechanics, and digital fabrication, which equip students with
practical abilities to meet industrial demand and create self-employment opportunities (Ogunyemi, 2020);
digital and technological skills, including computing, coding, and data analytics, which enhance graduate
employability and entrepreneurial potential in an increasingly technology-driven economy (Okebukola,
2021); entrepreneurial skills, such as business planning, financial literacy, and market analysis, which
enable graduates to establish start-ups and stimulate economic activity (Akinlabi & Oladipo, 2021; Yusuf
& Bello, 2022); and creative and innovative problem-solving skills, which equip learners to tackle
societal challenges with original solutions (UNESCO, 2019).

Embedding skill acquisition in Colleges of Education ensures that teacher graduates are not only
competent educators but also agents of innovation and productivity. When teachers possess these
competencies, they can instil similar skills in their own students, creating a multiplier effect that extends
beyond the classroom into local communities and the broader economy (Adeyemi, 2020; Okebukola,
2021; Eriba & Samuel, 2026). Integrating skill acquisition with the Dual Mandate also supports the
development of STEMpreneurship, as students are given opportunities to combine scientific knowledge,
technological tools, and entrepreneurial strategies to address real-world challenges, aligning education
with national goals for job creation, innovation, and technological competitiveness (Akinlabi & Oladipo,
2021).

3.3 STEMpreneurship

STEMpreneurship is an emerging educational paradigm that integrates STEM education with
entrepreneurial thinking and practice (Adeyemi, 2020; Akinlabi & Oladipo, 2021). Unlike conventional
STEM education, which primarily emphasises knowledge acquisition and technical skill,
STEMpreneurship focuses on applying scientific and technological knowledge to solve real-world
problems, create innovative solutions, and establish sustainable enterprises (Okebukola, 2021; Samuel &
Idris, 2026), directly addressing the persistent gap in the Nigerian system whereby graduates possess
theoretical knowledge but lack practical and entrepreneurial competence (Ogunyemi, 2020).

3.3.1 Core Components of STEMpreneurship

STEMpreneurship comprises four interrelated components. First, innovation and creativity, involving the
generation of novel ideas, the design of solutions, and the improvement of existing products or processes;
fostering creativity in STEM education has been shown to promote entrepreneurial self-efficacy, which is
crucial for establishing new ventures (UNESCO, 2019; Akinlabi & Oladipo, 2021). Second, technology
development, involving the design, prototyping, and implementation of technological solutions in areas
such as software development, robotics, renewable energy, and biotechnology, ensuring that graduates
can translate scientific knowledge into practical, industry-relevant applications (Adeyemi, 2020;
Okebukola, 2021). Third, problem-solving skills, encompassing the analytical and critical thinking
required to identify market gaps, understand customer needs, and design viable solutions; Nigerian
STEMpreneurship initiatives have already produced innovations such as solar-powered devices, mobile
health applications, and low-cost educational technologies (World Bank, 2020; Yusuf & Bello, 2022).
Fourth, business development and commercialisation, integrating business planning, market analysis,
financial management, and commercialisation strategy so that ideas and prototypes are transformed into
market-ready products or services capable of generating employment (Ogunyemi, 2020; Akinlabi &
Oladipo, 2021).
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3.3.2 Benefits of STEMpreneurship Education

STEMpreneurship offers four principal benefits within teacher education. It bridges the theory-practice
gap by equipping students with both theoretical knowledge and practical skill, narrowing the distance
between education and industry requirements (Okebukola, 2021). It fosters a culture of innovation, as
exposure to STEM-based entrepreneurial projects encourages students to think creatively, experiment,
and develop prototypes addressing societal problems (Adeyemi, 2020). It promotes economic
development, since STEMpreneurial graduates are capable of creating SMEs, generating employment,
and stimulating technological innovation (World Bank, 2020; Yusuf & Bello, 2022). Finally, it enhances
teacher impact, as teachers trained in STEMpreneurship embed innovation, problem-solving, and
entrepreneurial thinking in their own teaching, multiplying the reach of STEM education across
generations of learners (UNESCO, 2019). In the Nigerian context, integrating STEMpreneurship into
Colleges of Education aligns with national goals for industrialisation, innovation-driven growth, youth
empowerment, and self-reliance; combined with the Dual Mandate Policy and skill acquisition
programmes, it creates a holistic framework producing teachers who are simultaneously innovators,
entrepreneurs, and drivers of economic transformation (Alausa, 2025; Ogunyemi, 2020; Eriba & Samuel,
2026).

4.0 Theoretical Framework

The theoretical framework of this paper is anchored on two interrelated theories: Human Capital Theory
and Innovation Diffusion Theory. Together, these theories provide the conceptual basis for understanding
how the integration of the Dual Mandate Policy, skill acquisition, and STEMpreneurship in Nigerian
Colleges of Education can drive innovation, entrepreneurship, and economic transformation.

4.1 Human Capital Theory

Human Capital Theory (Schultz, 1961; Becker, 1964) posits that investments in education, training, and
skill development enhance the knowledge, competencies, and productivity of individuals, which in turn
contribute to economic growth and societal development. Education is viewed not merely as a social
service but as an economic investment that yields returns in the form of increased labour productivity,
innovation, and employability (Psacharopoulos & Patrinos, 2018). In the Nigerian context, where
graduate unemployment remains high, Human Capital Theory underscores the importance of equipping
students with both cognitive and practical skills to meet labour market demands (Akinleye, 2020).
Integrating skill acquisition and STEMpreneurship into Colleges of Education aligns with this theoretical
perspective by producing graduates who are not only educators but also innovators and entrepreneurs
capable of contributing to national productivity and economic transformation (Okebukola, 2021).

The theory carries three key implications for this paper. First, education as investment: Colleges of
Education can be leveraged to produce high-quality human capital through programmes in STEM,
entrepreneurship, and vocational skills (Adeyemi, 2020). Second, enhanced productivity and innovation:
students trained in practical and entrepreneurial skills are more likely to engage in innovative activities
that generate value for industries and communities (Ogunyemi, 2020). Third, economic growth: by
producing graduates capable of starting enterprises or improving technological processes, Colleges of
Education contribute directly to economic development (World Bank, 2020). This theoretical lens
underlines the rationale for embedding STEMpreneurship and skill acquisition into teacher education: the
goal is not only to develop competent educators but also to cultivate a workforce capable of driving
technological innovation and entrepreneurial ventures in Nigeria.

4.2 Innovation Diffusion Theory

Innovation Diffusion Theory (IDT), developed by Rogers (1962, 2003), explains how new ideas,
technologies, products, and practices spread within a society or social system over time. Diffusion occurs
through communication channels among members of a social system, and the adoption of innovations
depends on factors such as relative advantage, compatibility, complexity, trialability, and observability
(Rogers, 2003). In the context of Nigerian Colleges of Education, IDT is relevant for understanding how
STEM-based entrepreneurial and innovation-focused practices can be propagated through the education
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system: teachers trained in STEMpreneurship act as agents of change who transfer knowledge, innovative
teaching practices, and entrepreneurial competencies to their students and, ultimately, to the wider
community (UNESCO, 2019).

Three applications of IDT are central to this paper. First, adoption of innovative practices: Colleges of
Education that adopt STEMpreneurship curricula facilitate the spread of innovative teaching methods,
technological solutions, and entrepreneurial ideas among teachers and students (Akinlabi & Oladipo,
2021). Second, the multiplier effect: teachers trained in STEMpreneurship influence the next generation,
enabling students to embrace innovation, problem-solving, and entrepreneurship as part of their learning
experience (Okebukola, 2021). Third, societal transformation: as innovative practices diffuse from
educational institutions into local communities and industries, they contribute to technological
advancement, enterprise creation, and economic growth (Yusuf & Bello, 2022). By combining Human
Capital Theory and Innovation Diffusion Theory, this paper situates Colleges of Education as both
producers and disseminators of human capital and innovation: Human Capital Theory justifies investment
in education and skill development, while Innovation Diffusion Theory explains how such investment is
transmitted across social and economic systems to generate measurable societal and economic impact.

5.0 Strategies for Integrating Dual Mandate, Skill Acquisition, and STEMpreneurship

The integration of the Dual Mandate Policy, skill acquisition programmes, and STEMpreneurship has the
potential to transform Nigerian Colleges of Education into hubs of innovation, entrepreneurial activity,
and economic development. By leveraging the Dual Mandate to expand academic offerings and
incorporating practical and entrepreneurial skills, these institutions can produce graduates who are not
only competent educators but also innovators, problem-solvers, and enterprise creators (Alausa, 2025;
Okebukola, 2021; Eriba & Samuel, 2026). Four strategic pathways are identified below.

5.1 Curriculum Transformation

Curriculum transformation is a critical component of integration. A modernised curriculum should move
beyond traditional pedagogical content to include courses that promote entrepreneurial thinking, digital
competencies, and technological innovation (Adeyemi, 2020; Samuel & Idris, 2026). Key areas for
curriculum integration include entrepreneurship education, embedding modules in business planning,
financial management, opportunity recognition, and venture creation so that graduates can establish SMEs
or support community-based initiatives (Ogunyemi, 2020); coding and digital literacy, equipping teachers
to facilitate digital skills acquisition among their own students and prepare learners for future
technological landscapes (Okebukola, 2021; UNESCO, 2019); robotics and artificial intelligence (Al),
exposing students to advanced technological applications, automation, and real-world problem-solving,
and empowering teachers to integrate innovative learning technologies into their classrooms (Akinlabi &
Oladipo, 2021); and applied science and engineering design, providing hands-on experience in designing,
testing, and developing functional prototypes, and nurturing the analytical and critical thinking needed to
contribute to technological innovation in manufacturing, energy, agriculture, and health (Adeyemi, 2020).
By transforming the curriculum in these ways, Colleges of Education can ensure that teacher graduates
possess both pedagogical and practical competencies capable of fostering innovation among their students
and communities (Yusuf & Bello, 2022).

5.2 Establishment of Innovation and Skill Centres

Curricular reform alone is insufficient without practical spaces for experimentation, innovation, and skill
development. To operationalise integration, Colleges of Education should establish innovation and skill
centres that serve as hubs for hands-on training, collaborative projects, and product development
(Okebukola, 2021). Key centres include STEM laboratories, fully equipped to allow students to conduct
experiments and apply theoretical knowledge in practical contexts, fostering scientific inquiry and
problem-solving (Adeyemi, 2020); innovation hubs, which act as incubators for ideas, supporting students
and faculty in developing technological solutions and business concepts (Akinlabi & Oladipo, 2021);
entrepreneurship development centres, which provide structured training in business development, market
analysis, and commercialisation strategy, guiding students in transforming prototypes into viable ventures
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(Ogunyemi, 2020); and fabrication laboratories (Fab Labs), equipped with 3D printers, CNC machines,
and prototyping tools that enable students to design, fabricate, and test physical products, bridging STEM
knowledge and entrepreneurial application (UNESCO, 2019). Combined with curriculum transformation,
such centres ensure that Colleges of Education function not merely as teaching institutions but as
ecosystems for innovation, skill development, and entrepreneurship (Alausa, 2025; Yusuf & Bello, 2022).
5.3 Industry Collaboration

Partnerships between Colleges of Education and industry represent a critical strategy for enhancing skill
acquisition, fostering innovation, and bridging the gap between theoretical knowledge and practical
application (Ogunyemi, 2020; Okebukola, 2021; Eriba & Samuel, 2026). Such collaboration ensures that
teacher education programmes remain relevant, responsive to labour market demands, and aligned with
emerging technologies, while exposing students to real-world practice, entrepreneurial opportunity, and
applied problem-solving. Key strategies include structured industrial training programmes that expose
learners to workplace challenges and technological processes (Adeyemi, 2020); internship opportunities
in technology firms, manufacturing companies, and entrepreneurial hubs, shown to significantly enhance
employability, creativity, and innovative thinking (Akinlabi & Oladipo, 2021); collaborative research
projects between colleges and industry that enable students and faculty to co-create solutions and
participate in pilot projects of commercial and societal value (Yusuf & Bello, 2022); and technology
transfer initiatives, through which industries facilitate the transfer of advanced technologies, software, and
engineering processes to educational institutions (UNESCO, 2019). By integrating industry collaboration
into teacher education, Colleges of Education can ensure that graduates are technologically competent,
industry-ready, and innovation-oriented (Ogunyemi, 2020; Okebukola, 2021).

5.4 Technology Integration

Technology integration is a further crucial dimension for promoting STEMpreneurship. Digital tools and
platforms provide scalable, interactive, and flexible learning environments that enhance students' capacity
to innovate, prototype, and commercialise products (Adeyemi, 2020; UNESCO, 2019), while also
cultivating a culture of digital entrepreneurship increasingly critical in the modern economy. Key areas
include online innovation platforms, such as code-sharing repositories, virtual incubators, and open-
source collaboration networks, which promote peer learning and global connectivity (Akinlabi & Oladipo,
2021); virtual laboratories, which simulate real-world scientific and engineering experiments in a risk-
free, cost-effective environment, improving understanding of STEM concepts and supporting
entrepreneurial prototyping (Okebukola, 2021); Al-supported learning systems, which facilitate
personalised learning, predictive analytics, and adaptive instruction, guiding students in project design
and real-time decision-making (Yusuf & Bello, 2022); and digital entrepreneurship training, delivered
through online courses, webinars, and e-learning modules that equip students with business skills and
market insight while ensuring accessibility and scalability (Ogunyemi, 2020). Combined with industry
collaboration, technology integration creates a holistic ecosystem for STEMpreneurship in which students
engage in experiential learning, entrepreneurial practice, and innovation-driven problem-solving,
consistent with global trends in education for sustainable development (UNESCO, 2019; World Bank,
2020; Eriba & Samuel, 2026).

6.0 Contribution to Economic Transformation

The integration of the Dual Mandate Policy, skill acquisition, and STEMpreneurship in Nigerian Colleges
of Education has the potential to contribute significantly to national economic transformation. By
producing graduates who are both educators and innovators, this framework addresses critical gaps in
employment, technology, and industrial development, with anticipated benefits observable across four
dimensions.

6.1 Job Creation

Graduates equipped with entrepreneurial, technical, and STEM-related competencies are capable of
establishing start-ups, SMEs, and social enterprises that generate employment not only for themselves but
for others in their communities, contributing to economic diversification and local development (Akinlabi
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& Oladipo, 2021). Entrepreneurship education in Nigerian higher education institutions has been shown
to correlate positively with business start-up rates and self-employment among graduates (Ogunyemi,
2020). By focusing on technology-driven entrepreneurship, graduates can create innovative products and
services in sectors such as information technology, renewable energy, health technology, agriculture, and
manufacturing, thereby stimulating broader economic activity.

6.2 Innovation and Technological Development

The integration of STEM education and entrepreneurship fosters indigenous innovation and technological
development essential for economic transformation (Okebukola, 2021). Students trained in applied
sciences, robotics, Al, and engineering design can develop locally relevant technologies and solutions;
innovations such as low-cost solar energy devices, mobile health applications, and educational
technologies illustrate the potential of this approach to improve access to critical services while promoting
industrial competitiveness (Yusuf & Bello, 2022). By combining STEM knowledge with entrepreneurial
thinking, graduates are empowered to commercialise their innovations, creating revenue streams and
enhancing technological self-reliance in Nigeria, consistent with national policies on industrialisation and
innovation-driven growth (World Bank, 2020; UNESCO, 2019).

6.3 Reduction of Youth Unemployment

Nigeria faces a persistent challenge of youth unemployment, with a significant proportion of graduates
lacking employable skills (NBS, 2023). Integrating skill acquisition and STEMpreneurship into teacher
education equips graduates with practical, market-relevant skills that reduce dependency on traditional
white-collar employment (Akinleye, 2020). By providing capabilities in digital technology, technical
skill, problem-solving, and entrepreneurial management, Colleges of Education can transform graduates
into job creators rather than job seekers; entrepreneurship training in STEM disciplines has been shown to
significantly enhance graduates' self-employment potential, innovation capacity, and labour-market
resilience (Adeyemi, 2020; Ogunyemi, 2020).

6.4 Strengthening the Education System

The economic impact of STEMpreneurship integration extends beyond direct employment and innovation
to strengthen the education system itself. Teachers trained in STEM-based entrepreneurial and innovative
pedagogy are better equipped to nurture creativity, problem-solving, and critical thinking among students
at all levels of education (Okebukola, 2021; UNESCO, 2019), serving as change agents who foster a
culture of innovation preparing future generations for participation in the knowledge economy. By
embedding innovation-driven learning in classrooms, such educators cultivate students who are
technologically literate, entrepreneurial, and capable of contributing to economic growth (Akinlabi &
Oladipo, 2021; Yusuf & Bello, 2022). In essence, the integration of the Dual Mandate, skill acquisition,
and STEMpreneurship transforms Colleges of Education into simultaneous educational and economic
catalysts, producing a skilled workforce, innovative solutions, and entrepreneurial leaders that collectively
drive sustainable economic transformation in Nigeria.

7.0 Challenges to Implementation

Despite its potential, the integration of the Dual Mandate Policy, skill acquisition, and STEMpreneurship
in Nigerian Colleges of Education faces several implementation challenges spanning financial,
infrastructural, human resource, and institutional dimensions (Adeyemi, 2020; Okebukola, 2021).

7.1 Inadequate Funding for STEM Facilities

Insufficient allocation of funds for establishing and maintaining STEM laboratories, innovation hubs, Fab
Labs, and entrepreneurship centres is among the most significant barriers to effective integration
(Akinlabi & Oladipo, 2021). Many Colleges of Education operate under constrained budgets, limiting
their ability to acquire modern equipment, digital tools, and research resources necessary for hands-on
STEM learning. Inadequate funding also undermines the sustainability of skill acquisition programmes,
which require consumables, machinery maintenance, and technical support; without consistent
investment, students' exposure to practical experience is curtailed, weakening the effectiveness of
STEMpreneurship initiatives (Ogunyemi, 2020; Samuel & Idris, 2026).
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7.2 Limited Technological Infrastructure

Many Colleges of Education face limited access to high-speed internet, modern computers, virtual
laboratories, and Al-based learning systems (UNESCO, 2019). Because technology is central to STEM-
based entrepreneurship and skill acquisition, deficiencies in infrastructure impede digital learning, online
collaboration, and innovation projects, while restricting remote and blended learning opportunities
essential for scaling STEMpreneurship education across campuses and communities (Yusuf & Bello,
2022). Without adequate technology, graduates may lack the digital competencies required to compete in
the modern labour market (Eriba & Samuel, 2026).

7.3 Shortage of Skilled STEM Educators

The successful integration of STEMpreneurship depends on teacher-educators who are proficient not only
in STEM content but also in entrepreneurship, innovation pedagogy, and technological application
(Adeyemi, 2020; Okebukola, 2021; Samuel & Idris, 2026). Many colleges face a skills gap among faculty
that limits their ability to deliver practical, innovative STEM-based curricula (Akinlabi & Oladipo, 2021);
without adequate human capital, the quality of instruction, mentorship, and innovation guidance is
compromised, undermining the objectives of both the Dual Mandate Policy and entrepreneurship training.
7.4 Resistance to Curricular Reform

Implementation may also be hindered by resistance to curricular change among faculty, administrators,
and regulatory bodies. Introducing STEMpreneurship and skill acquisition programmes requires a
departure from traditional pedagogical practice, which may encounter institutional inertia or reluctance to
adopt new teaching methods (Ogunyemi, 2020). Resistance can manifest as slow adoption of new
courses, reluctance to embrace technology, or limited engagement with innovation-based activity;
overcoming it requires policy advocacy, professional development, and stakeholder sensitisation to
highlight the long-term benefits of curriculum modernisation (Okebukola, 2021).

7.5 Weak Collaboration between Academia and Industry

The integration of STEMpreneurship and skill acquisition relies heavily on collaboration with industry,
technology firms, and research institutions; however, many Colleges of Education in Nigeria experience
weak linkages with industry partners, limiting opportunities for internships, industrial training,
collaborative research, and technology transfer (UNESCO, 2019; Akinlabi & Oladipo, 2021). This gap
reduces students' exposure to practical, market-relevant experience and constrains the commercialisation
of innovations developed within colleges. Effective collaboration requires formal partnerships, shared
objectives, and incentives for both academia and industry, which remain underdeveloped in the Nigerian
context (Yusuf & Bello, 2022; Eriba & Samuel, 2026).

Addressing these challenges is essential for the successful integration of the Dual Mandate, skill
acquisition, and STEMpreneurship in Colleges of Education. Strategic interventions, including increased
funding, infrastructure development, faculty capacity building, stakeholder engagement, and strengthened
academia-industry linkages, are critical for realising the potential of teacher education to drive innovation
and economic transformation in Nigeria (Adeyemi, 2020; Okebukola, 2021; Ogunyemi, 2020; Eriba &
Samuel, 2026; Samuel & Idris, 2026).

8.0 Conclusion

The integration of the Dual Mandate Policy, skill acquisition, and STEMpreneurship in Nigerian Colleges
of Education presents a transformative pathway for national development. By expanding the scope of
teacher education to include both theoretical and practical competencies, these institutions can produce
graduates who are innovative, entrepreneurial, and technologically proficient, capable of improving the
quality of education while also generating employment, fostering indigenous technological solutions, and
stimulating economic growth. Curriculum transformation, the establishment of innovation and skill
centres, industry collaboration, and technology integration are the critical strategies that operationalise
this integration; when effectively implemented, they create an ecosystem that nurtures problem-solving,
creativity, and entrepreneurial thinking, enabling graduates to become active contributors to the
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knowledge economy. Teachers trained in STEMpreneurship can further multiply these benefits by
instilling innovation-driven mindsets among students across all levels of education.

Realising these benefits, however, requires addressing significant challenges, including inadequate
funding, limited technological infrastructure, a shortage of skilled STEM educators, resistance to
curriculum reform, and weak academia-industry linkages. Strategic interventions in these areas are
essential to unlock the full potential of STEM-based education and entrepreneurship within Colleges of
Education. In conclusion, leveraging the Dual Mandate framework to integrate skill acquisition and
STEMpreneurship positions Nigerian Colleges of Education as catalysts for innovation, youth
empowerment, and sustainable economic transformation. By investing in these reforms, Nigeria can
cultivate a generation of educators and entrepreneurs capable of driving technological advancement, job
creation, and national competitiveness in the twenty-first century.

9.0 Recommendations

For the successful integration of the Dual Mandate Policy, skill acquisition, and STEMpreneurship in
Nigerian Colleges of Education, a coordinated effort involving government, educational institutions,
industry partners, and regulatory agencies is essential. The following strategies are recommended to
strengthen implementation and maximise the potential benefits of this reform:

1. Increased government funding for STEM infrastructure: The Federal and State Governments
should significantly increase funding for the development and maintenance of STEM-related
infrastructure in Colleges of Education, including modern STEM laboratories, innovation hubs,
Fab Labs, and digital learning centres, alongside equipment such as robotics kits, Al tools,
simulation software, and digital fabrication machines.

2. Curriculum reform to integrate entrepreneurship and technology education: Teacher education
curricula should be reviewed and restructured to incorporate mandatory courses in
entrepreneurship, digital literacy, coding, robotics, innovation management, and technology-
based problem-solving, emphasising experiential and project-based learning and interdisciplinary
connections between STEM knowledge and societal and economic challenges.

3. Strengthening partnerships between Colleges of Education and industry: Colleges of Education
should establish strong collaborations with industries, technology companies, research institutes,
and entrepreneurial organisations to provide industrial training, internships, collaborative
research, and technology transfer, ensuring that academic programmes remain aligned with
labour market demand.

4. Continuous capacity building for lecturers: Colleges of Education should organise regular
professional development programmes, workshops, and training sessions to enhance lecturers'
competencies in emerging technologies, digital pedagogy, innovation management, and
entrepreneurial mentoring, supplemented by international collaborations, research fellowships,
and industry attachments.

5. Policy support for innovation and commercialisation: Government and regulatory agencies should
develop policies supporting the commercialisation of innovations and research outputs, including
technology transfer offices, intellectual property protection frameworks, innovation grants, and
start-up incubation programmes.

6. Promotion of an innovation and entrepreneurial culture: Beyond structural reform, Colleges of
Education should actively cultivate a culture of creativity, experimentation, and entrepreneurial
thinking through innovation competitions, start-up exhibitions, hackathons, and technology fairs
that recognise and reward innovative student ideas.

7. Strengthening monitoring and policy implementation mechanisms: Relevant education authorities
should establish effective monitoring and evaluation frameworks to track the implementation of
the Dual Mandate, STEM integration, and entrepreneurship programmes, using regular
assessments to identify gaps and guide policy adjustment.
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