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ABSTRACT

This review looks critically at the unending dislocation adding to the gap between the academic preparation and the skill
needs of the engineer graduates in Nigeria. Using the available literature, national structural evaluations and professional
e ectiveness reports, the project indicates disastrous weaknesses in the technical and practical potential of the graduates.
All these ine ciencies are endorsed through high rates of structural failures that include frequent collapses of buildings
and deteriorated roads construction, indicating the lack of capability of a substantial number of graduates to translate the
theoretical knowledge into safe constructive responses related to engineering. Moreover, gaps in professional skills, such
as technical proposal development, interpretation of engineering schematics, and contribution to academic research/
publications are revealed in the course of the review. The Supervised Industrial Training Scheme in Engineering (SITSE),
which was another failed program before this one, only proves that there is a need to have a post-graduation work
program which is sustainable and mandatory. To close the competency gap and improve the global competitiveness of
the engineering workforce in Nigeria, this paper suggests an organized national structure that will focus on hands-on
experience, tutoring and benchmarking against the world.
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INTRODUCTION

he Nigerian engineering industry takes up a strategic
position within the nation’s development, since it is a
driver in industrial development as well as being a stabiliser
in infrastructural development. However, although there
is such a strategic importance, one major issue has come
up over and again, and that is the fact that there seems
to be a disjuncture on the theory that is being given the
engineering students and the skills required in the current
professional world. Such disconnect is increasingly re ected
by frightening turns of events in real life like collapse of
buildings, poor roads infrastructure and general failure of
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colonial period, where rote education and theoretical

many engineering graduates to do creative work, valuable
solving technical problems or doing academic research work.
More than several decades of policy debates and reforms
within the higher educational sector of Nigeria have failed
to properly resolve this competency crisis that also may be
traced to not only outmoded study schemes and curricula
but to more fundamental limitations of the institutions and
deficiency of investments in practical learning facilities
(Achor, 2011; Hamma, 2008). Nigerian post-independence
engineering education was characterized by heavy reliance
on results of a historical academic tradition predating the

mastery were favoured over practical skills (Frank, 2006). As
a result, engineering degree courses developed with little
reference to industrial realities, the incorporation of the
essential extra elements of interdisciplinary activities, applied
research, and practical training had been ignored.

Among the latest and the most urgent consequences
of this educational mismatch is the inability of graduates to
perform technical duties on their own, including preparing
detailed proposals, reading engineering drawings, utilising
state-of-the-art engineering tools on real-life projects, etc.
This is worsened by the fact that there are no functional
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labs, inadequate supervision during internship, and the
lack of industry-academia integration (Fakinlede, 2012;
Opele, 2017). Although there has been a worldwide move
towards a competency based education system, the
Nigerian institutions remain at the periphery with respect
to adoption and adaptation and nd it extremely tough to
Il the widening gap between what is taught in classroom
and professional practice (Coughlan, Dew, & Gates, 2008).

Moreover, engineering education is also fraught
with marginalization and inequities that remain toxic to
inclusiveness and diversity in engineering disciplines. Such
issues as gender-based perception, in particular, can make a
signi cant impact on the con dence levels and opportunities
of female engineers to contribute to the hands-on technical
work and roles and be a leader (Enwerekowe & Ola-Adisa,
2015). It is also worrying that students with disabilities,
including those with hearing disabilities, are not well catered,
and they often encounter a barrier in engineering programs
that are not designed to support them (Ewa, 2016).

This competency gap is not unique to engineering alone
but echoes broader concerns across tertiary education in
Nigeria, where the future of higher education is increasingly
shaped by the demand for skills transformation, digital
literacy, and global competitiveness (Chikoti, 2018).
International research on student experiences further
indicates that even when African students study abroad,
many face challenges in adapting to di erent academic
cultures and expectations, highlighting the urgent need
for homegrown reforms that address both academic and
professional readiness (Evivie, 2009; Sedgley, 2015).

Scholar-intellectuals working within education and the
African sphere of thought had over the years argued that
there was a need to have locally-relevant pedagogies that
take into account the socio-cultural and developmental
processes of the continent (Amuta, 2017; Florence, 2011).
In this regard, leadership, vision, and good management
are crucial to the development of an educational model
that will not only provide knowledge, but practical skills
(Nkwocha, 2012). It does not just imply ensuring that students
are supplied with information concerning a particular eld,
but also that they possess soft skills, moral background
and critical, exible thinking, which is expected of them in
the current unstable international labor market (Cu , 2016;
Akinwumiju, 2010).

This is the case even in other African countries such
as Ghana, where the engineering workforce is coming to
appreciate the necessity of new methods of doing things,
including the so-called o site construction technique, to
bore up to the demands of the 21st-century which gives
credence to the movement away towards practice-based and
innovation-based education (Acheampong, 2018). Nigeria
however is still on a verge where the unevenness that exists
in having excellence in theory and incompetence in practice
is steadfastly discouraging establishment of a formidable and
credible workforce in engineering.
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Thus, the review aims at critically examining the historical,
structural, and pedagogical causes of the skills shortage in
Nigeria graduates in engineering. It uses the literature of
national and international documents, policy studies, and
educational standards to o er a realistic course of action. In
particular, it promotes a post-graduate competency building
program on a structured basis to Il in the existing gap by
means of in-house training, professional hand-holding as well
as certi cation by standards of the industry. What is intended
is to set Nigeria’s engineering education system on a new
platform to rst of all achieve generation of graduates and
in addition to that come up with quali ed professionals who
have got the capacity to handle both local and international

challenges.

Background and Context

Engineering plays a foundational role in national development
through infrastructure, innovation, and industrial growth. In
Nigeria, the discipline has expanded signi cantly in academic
institutions, yet the gap between theoretical instruction
and real-world application remains wide. This disjunction
has contributed to critical national challenges such as
structural engineering failures, infrastructural decay, and
underwhelming participation in global innovation. While
engineering graduates continue to increase numerically,
their readiness for complex, practical assignments has
been a recurring concern for employers, policymakers, and
educational regulators.

One of the most pressing issues underpinning this gap is
the outdated and heavily theoretical engineering curriculum
that dominates Nigerian tertiary institutions. It has been
observed that a substantial proportion of engineering
graduates lack core competencies in applied design,
technical report writing, interpretation of schematics, and
innovation-based problem-solving. Achor (2011) highlighted
the chronic resource and curricular challenges that inhibit
e ective Science, Technology, Engineering, and Mathematics
(STEM) education in Nigeria, especially when benchmarked
against the goals of national development agendas. These
systemic issues are compounded by insu cient industry-
academia linkages, underfunded training infrastructure, and
fragmented policy implementation.

Moreover, educational inequality, both in terms of access
and outcomes has exacerbated the skill de cit. Enwerekowe
and Ola-Adisa (2015) identi ed how gendered perceptions of
skill capabilities marginalize female professionals, particularly
in technical elds like architecture and engineering. Such
perceptions not only limit the diversity of the engineering
workforce but also contribute to an underutilization of talent
that could otherwise contribute to solving Nigeria’s complex
engineering problems.

The situation is further complicated by the marginalization
of students with disabilities, who often experience exclusion
due to inadequate institutional support for inclusive
education. Ewa (2016) evaluated the state of educational
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provisions for hearing-impaired students, revealing how
infrastructural and pedagogical neglect inhibit their
participation in skill-intensive disciplines. The broader
implication is that Nigeria’s engineering education system
lacks the inclusivity and adaptability needed to produce a
diversi ed and competent workforce.

Educational infrastructure across many federal institutions
remains inadequate. Hamma (2008) noted that poor asset
management and limited investment in teaching facilities
have prevented many institutions from providing the
laboratory-based, hands-on training essential to engineering
pro ciency. Although e orts have been made to enhance
access to education through digital platforms, Fakinlede
(2012) argued that most Nigerian distance learners face
serious challenges in e-learning readiness, especially
in technical fields requiring interactive simulations and
hardware exposure.

In examining engineering education’s global trajectory,
it is evident that many advanced nations are adopting
competency-based learning and immersive professional
education models. Coughlan, Dew, and Gates (2008)
emphasized the importance of bridging the “technology
adoption chasm,” which remains a barrier not only in
industry but also in education systems that fail to evolve with
emerging trends. Chikoti (2018) envisioned future tertiary
education systems that prioritize skills transformation, real-
world problem-solving, and technological adaptability,
models from which Nigeria must draw inspiration to close
its own skill gaps.

Cu (2016) reinforced this global trend by advocating
for the transformation of professional education into
an interdisciplinary, application-oriented paradigm that
emphasizes experiential learning and real-time problem-
solving. Such an approach is particularly critical in health,
engineering, and science-based disciplines, where academic
excellence must directly translate to practical capability.

Inadequate knowledge management and weak
interprofessional collaboration also contribute to poor
skill development outcomes. Opele (2017) found that
health institutions in Nigeria faced signi cant challenges
in leveraging information technology and collaborative
practices to enhance service delivery, issues similarly
re ected in the engineering sector’s disjointed academic-
to-professional transition. These institutional ine ciencies
limit the adoption of modern instructional technologies,
knowledge-sharing platforms, and mentorship models that
are essential for skill maturation.

Broader sociocultural and leadership factors also shape
educational outcomes. Nkwocha (2012) emphasized that
leadership ine ciencies at institutional and national levels
have sti ed reform e orts in education. Similarly, Amuta
(2017) and Florence (2011) pointed to the cultural disconnect
between African intellectual traditions and imported
educational models, suggesting that critical thinking
and context-speci ¢ pedagogies must be integrated into
technical education.
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On a micro-level, international student experience
literature shows that systemic and cultural barriers often
inhibit the practical engagement of African students in
foreign institutions (Evivie, 2009; Sedgley, 2015). These
insights underline the broader need for educational systems
to align more closely with learners’ social and operational
realities, an alignment currently lacking in Nigeria’s
engineering education.

Lastly, foundational academic preparation remains a
cornerstone of vocational and technical success. Akinwumiju
(2010) stressed that basic academic skills such as numeracy,
writing, and logical reasoning, are directly tied to outcomes in
vocational and engineering disciplines. Acheampong (2018)
further illustrated how the adoption of modern construction

techniques, like o site fabrication in Ghana, demands not

only technical training but also exible, forward-thinking
education structures that support continuous skill evolution.

In summary, the background of this research is rooted
in a convergence of systemic educational weaknesses,
infrastructural limitations, socio-cultural biases, and a lack of
global alignment. Nigeria’s engineering education must be
recalibrated to re ect competency-oriented, inclusive, and
forward-facing principles if it is to produce graduates capable
of responding to contemporary engineering challenges.

METHODOLOGY

Research Design

This study adopted a qualitative critical review approach,
integrating thematic content analysis with comparative
synthesis. The primary aim was to explore and evaluate the
practical skill de cits among Nigerian engineering graduates
by systematically examining existing literature, professional
reports, policy frameworks, and institutional records. This
approach facilitated a multi-dimensional understanding
of systemic gaps in engineering education and training in
Nigeria.

In line with best practices in educational and vocational
studies, this methodology was guided by a constructivist
epistemology, which recognizes the contextual and
interpretative nature of knowledge formation (Frank, 2006;
Amuta, 2017). The review emphasizes interpretation, thematic
pattern identification, and synthesis of findings across
multiple domains, including curriculum quality, professional
competence, instructional strategies, and institutional
limitations.

Search Strategy and Data Sources

The data used in this review were collected from diverse

sources including:

v Peer-reviewed journals on African education, engineering
pedagogy, and professional competency

v Conference proceedings such as WABER (West African
Built Environment Research)

¢ Government and institutional white papers on tertiary
and technical education
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¢+ Dissertations, case studies, and workshop reports on
workforce readiness and vocational training
Databases searched included Google Scholar, JSTOR,
Scopus, ERIC, and institutional repositories from Nigerian
universities and education commissions. A snowball
technique was used to extract relevant secondary references
within initial source documents.

Inclusion and Exclusion Criteria

The review focused on literature published between 2000

and 2018 that addressed:

¢+ Engineering education in Nigeria and Sub-Saharan Africa

¢+ Practical skill development and competency assessment

¢ Gaps between theoretical instruction and field
performance

¢+ Vocational and professional training frameworks
Studies not directly related to engineering graduates or

those lacking contextual relevance to Nigerian or African

education were excluded. Literature focused solely on early

childhood or non-tertiary education was also excluded.

Data Extraction and Analysis
A three-phase thematic synthesis approach was applied:

Data Familiarization
Initial review and annotation of key themes across documents.

Theme Development

Categorization of themes such as curriculum de ciencies,
training inadequacies, assessment of graduate outcomes,
and industry-university disconnect.

Interpretation

Cross- comparison of themes against international
benchmarks and case studies to understand the implications
of identi ed de cits.

This process was guided by frameworks from vocational
education models and critical planning education theories
(Akinwumiju, 2010; Frank, 2006).

Framework for Evaluating Skill Gaps
A customized evaluation framework was developed to
classify and compare skill gaps among graduates. The
framework integrated four key domains:

¢+ Technical Application Competence

. Design and Interpretation Literacy

¢+ Professional and Academic Output

¢+ Communication and Collaboration Skills

Graphical Representation of Thematic Frequencies
A frequency analysis of themes across reviewed literature
was performed to identify the most commonly cited
deficits in graduate preparedness. Literature was coded
based on how often issues such as “curriculum gap,” “lack
of eld experience,” or “poor communication skills” were
emphasized.

Validation through Cross-Contextual Case
Comparisons

Case studies from Ghana, the UK, and inclusive education in
Nigeria were compared to validate ndings and contextualize
Nigeria’s challenges within broader trends.

Table 1: Framework for Assessing Competency Gaps in Nigerian Engineering Graduates

Skill Domain

Indicators

Observable De ciencies

Implications

Design
Interpretation

Proposal Writing

Field Application

Communication
Skills

Project
Management

Teamwork &
Collaboration

Ability to read and interpret
technical drawings,
blueprints, CAD models

Clarity, structure, technical
content, cost estimation, and
persuasive tone

Hands-on experience,
application of theoretical
knowledge, safety compliance

Oral presentations, report
writing, and technical
documentation

Time planning, budgeting,
resource allocation, task
prioritization

Contribution to group tasks,
con ict resolution, role
exibility

Misinterpretation of design
intent, inability to convert
drawings to execution

Poor articulation of ideas, weak
justi cations, unstructured
proposals

Limited exposure to site
practices, inability to use tools/
equipment

Incoherent delivery, poor
grammar, lack of con dence

Inability to manage timelines or
coordinate tasks

Poor interpersonal skills,
dominance or passivity in groups

Errors in project
implementation, increased
cost and rework

Missed funding
opportunities, poor client
engagement

Low productivity on-
site, safety hazards, poor
integration into work settings

Reduced team e ectiveness,
weak stakeholder
communication

Project delays, budget
overruns, ine cient resource
use

Reduced innovation, group
friction, poor workplace
integration
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¢ Acheampong (2018) illustrated how offsite
construction practices in Ghana aligned with
practical education, emphasizing the value of
industry integration.

+  Sedgley (2015) and Evivie (2009) discussed student
adaptation and competency building in foreign
systems, reinforcing the impact of contextual
learning environments.

+ Ewa (2016) highlighted systemic weaknesses in
inclusive program implementation that mirrored
broader challenges in engineering practicals.

Ethical Considerations and Limitations

Although this study relied solely on secondary data
and literature, ethical considerations were observed by
acknowledging all intellectual contributions through
proper citations. A limitation of this method is the absence
of primary eld data or direct interviews, which could o er
more nuanced insights. However, the breadth of reviewed
material ensures a balanced and representative synthesis.

Methodological Rationale

The use of a qualitative, literature-based methodology was
deliberate. As Coughlan et al. (2008) note in their discussion
of innovation gaps, understanding complex, systemic
deficiencies often requires interpretive methodologies.
Likewise, Cu (2016) supports future-facing analyses that
rely on scenario exploration and synthesized insights. Given
the review’s focus on systemic reform, such a methodology
provided the best approach to holistically examine Nigeria’s
engineering education challenges.

Historical Context of Engineering Education in
Nigeria
Engineering education in Nigeria has evolved within a
framework marked by policy transitions, infrastructural
limitations, and shifting pedagogical paradigms. From its
colonial-era roots focused on training sub-professional
technical staff, Nigeria’s engineering education sector
gradually expanded to include university-based theoretical
instruction aimed at producing fully quali ed engineers.
However, the structure and content of engineering curricula
have long remained disconnected from industry demands,
resulting in generations of graduates who often lack the
practical competencies required for real-world application.
The foundational philosophy behind engineering
education in Nigeria was heavily in uenced by a colonial
legacy that emphasized rote learning and knowledge
reproduction over innovation and skill development (Frank,
2006). This educational paradigm did not prioritize critical
thinking, hands-on training, or interdisciplinary engagement,
which has consequently a ected the functional preparedness
of engineering graduates. These issues have persisted,
despite the signi cant expansion of engineering faculties
across federal and state universities.

Compounding the historical weaknesses is a recurring
resource and infrastructural de cit, particularly in laboratory
and workshop environments. Most engineering institutions
suffer from obsolete or insufficient equipment, limiting
students’ exposure to real-time simulations and applications.
As noted by Achor (2011), the gap between policy visions,
such as the national Vision 20:2020 and implementation
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Fig. 1: The bar chart illustrating the frequency of practical skill de cits identi ed across the reviewed literature.
“Technical Skills” and “Proposal Writing” clearly stand out as the most frequently cited gaps.
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realities is underscored by a persistent shortfall in technical
and industrial resources, inadequate curricular reforms, and
limited alighment with science and technology development
goals.

Furthermore, Nigeria’s engineering education system
has largely failed to accommodate diversity and inclusivity,
especially for individuals with disabilities. As Ewa (2016)
emphasizes, there is a systemic lack of effective service
provision for students with hearing impairments, revealing
deeper issues in curriculum design, sta training, and inclusive
policy implementation. This broader exclusion contributes to
a lack of diversity in the professional engineering workforce
and a reduced pool of skilled innovators.

Technological adaptation has also been sluggish. Despite
global transitions toward digital and remote learning
environments, most Nigerian institutions lag behind in their
readiness for digital instruction. Fakinlede (2012) highlighted
the minimal e-learning infrastructure available to distance
education students, a reflection of the larger national
challenge in integrating ICT into engineering education. This
delay in adoption is not just technical but also cultural, rooted
in systemic inertia and institutional resistance to pedagogical
innovation (Coughlan, Dew, & Gates, 2008).

In light of these challenges, a growing body of scholarship
has advocated for reimagining the future of engineering
and technical education in Nigeria. Chikoti (2018) proposes
scenarios where tertiary education institutions transform
into skill-development hubs, with flexible curricula and
active industry engagement. However, this vision remains
aspirational without structural reforms, robust investment,
and sustained leadership (Nkwocha, 2012).

Asset mismanagement within federal colleges and tertiary
institutions further undermines the quality of engineering
education. Hamma (2008) notes the poor maintenance and
utilization of technical infrastructure, which restricts students’
practical training and exacerbates the theory-practice gap.
Moreover, many graduates lack core professional capabilities
such as teamwork, technical writing, and interprofessional
collaboration, skills identi ed by Opele (2017) as critical to
quality service delivery in technical environments.

Cultural and pedagogical disconnects also contribute
to these challenges. African students in foreign institutions
often experience significant dislocation due to cultural
mismatch and instructional styles, which has implications
for local education systems that replicate foreign curricula
without local adaptation (Evivie, 2009; Florence, 2011).
Sedgley (2015) similarly notes that learning journeys for
international students in UK contexts reveal the importance
of personalized instruction, feedback, and context-sensitive
assessment all of which are often missing in Nigerian
engineering faculties.

Furthermore, gender perceptions have historically
skewed the skill development landscape. In architecture
and engineering-related disciplines, societal biases and
institutional stereotypes continue to restrict female
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participation and skill acquisition (Enwerekowe & Ola-Adisa,
2015). This exclusionary pattern not only undermines equity
but also deprives the sector of diverse perspectives critical
for innovation.

Educational theory also plays a role in framing the
deficiencies in engineering pedagogy. Amuta (2017)
advocates for contextual, African-centered approaches to
knowledge development and critique, which could enrich
engineering education by grounding it in local challenges
and indigenous problem-solving frameworks.

Finally, as engineering becomes increasingly
interdisciplinary and reliant on technology, the need for basic
academic competencies including quantitative reasoning,
reading comprehension, and communication skills becomes
more urgent. Akinwumiju (2010) emphasizes that these
foundational skills are essential for success across vocational
and technical disciplines, yet they are often overlooked in
curriculum design and assessment strategies.

The historical trajectory of engineering education in
Nigeria re ects a complex interplay of policy inconsistency,
infrastructural inadequacy, exclusionary practices, and
resistance to pedagogical innovation. Addressing these
issues requires systemic reforms, inclusive policies, enhanced
infrastructure, and a renewed commitment to aligning
engineering education with the practical demands of the
21st-century economy.

Competency De cits in Nigerian Engineering
Graduates

The persistent gap between theoretical engineering
education and the acquisition of practical, industry-relevant
competencies in Nigeria has continued to hinder the capacity
of graduates to meet contemporary professional standards.
Engineering graduates frequently demonstrate insu cient
readiness for workplace integration, re ecting de ciencies in
technical application, critical thinking, communication, and
innovation. This section analyzes core areas where Nigerian
engineering graduates exhibit marked competency de cits,
drawing on cross-disciplinary and comparative insights.

Technical Skill Gaps

One of the most glaring de ciencies is the inability of many
engineering graduates to apply fundamental engineering
concepts in practical contexts. Despite years of academic
exposure, a signi cant number lack hands-on familiarity with
basic tools, materials, and diagnostic instruments essential in
their elds. These gaps are exacerbated by under-resourced
laboratory environments and poorly maintained workshop
facilities (Achor, 2011; Hamma, 2008). Graduates are often
unable to conduct stress tests, simulate design parameters
using CAD software, or troubleshoot faults in real-time
systems.

Moreover, critical infrastructure failures in Nigeria such
as recurrent building collapses and substandard road
construction underscore the disjunction between academic
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instruction and practical execution (Acheampong, 2018).
Engineering students receive minimal exposure to industrial
environments during their studies, resulting in a weak

foundation for problem-solving and real-world adaptation.

Communication and Presentation De ciencies

E ective engineering practice extends beyond calculations
and prototypes; it requires the ability to articulate designs,
processes, and technical decisions. However, communication
and presentation skills remain underdeveloped among
many Nigerian graduates. Few can draft well-structured
technical reports or deliver persuasive presentations before
project stakeholders. This challenge is rooted in outdated
pedagogical models that emphasize rote memorization over
active discourse and collaboration (Frank, 2006; Nkwocha,
2012).

Even more concerning is the lack of training in proposal
writing, a core requirement for project funding, consultancy,
and research engagement. Many engineering graduates are
unable to draft convincing bid documents, feasibility studies,
or grant applications, thereby limiting their professional
mobility and entrepreneurial potential (Opele, 2017; Amuta,
2017).

Interpretation of Engineering Drawings

A fundamental aspect of engineering practice involves
reading and creating detailed technical drawings.
Despite curricular exposure, many graduates struggle
with interpreting orthographic projections, electrical
schematics, or mechanical assemblies. These difficulties
often result in miscommunication on construction sites,

awed implementations, and unsafe systems (Chikoti, 2018;
Florence, 2011).

This problem is compounded by inadequate instructional
technologies and a lack of standardization across training
institutions. Students frequently graduate without mastering
the standards and codes used in drafting or modeling
software, limiting their ability to work effectively in
multidisciplinary teams.

Critical Thinking and Problem-Solving
Weaknesses

Problem-solving remains an essential skill in engineering
practice, yet Nigerian graduates are often unable to approach
challenges creatively or analytically. This is not solely a result
of cognitive deficiency but a byproduct of rigid, exam-
focused instruction that discourages experimentation and
innovation (Coughlan, Dew, & Gates, 2008; Akinwumiju, 2010).
Instead of learning to solve real-life problems, students are
trained to reproduce textbook models that seldom align with
local engineering needs.

This deficiency has led to a limited contribution to
indigenous innovations and locally viable engineering
solutions. As Ewa (2016) argues, the education system’s failure
to accommodate diverse learning needs and encourage
adaptive reasoning further undermines broader competency
development.

Contribution to Academic and Technical
Discourse

Despite the growing importance of research and
development in engineering, Nigerian graduates show

Table 2: Key Technical Skills De cient Among Nigerian Engineering Graduates

Skill Area Expected Competency Observed Industry Impact
Pro ciency
Structural Analysis Ability to analyze and predict Low Design aws, safety concerns,
structural behavior under various increased dependence on
loads external consultants
AutoCAD/Simulation Pro ciency in CAD modeling, Low Ine ciency in design
simulation tools (e.g., SolidWorks, processes, longer project
ANSYS) timelines
Material Testing Conducting and interpreting results Moderate Inconsistent quality control,
from mechanical and chemical tests reliance on third-party labs
Fault Diagnostics Identifying and troubleshooting Low Prolonged downtimes,
mechanical/electrical system failures increased maintenance costs
Design Review Evaluating plans for accuracy, safety, = Moderate Oversights in execution,
and feasibility rework due to undetected
errors
Instrument Calibration Calibration and maintenance of Low Inaccurate measurements,

engineering instruments and
sensors

compromised quality
assurance
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minimal engagement in academic publishing, patent
registration, or technical documentation. This absence from
scholarly and industrial discourse re ects a lack of training in
research methodology and intellectual property awareness
(Fakinlede, 2012; Enwerekowe & Ola-Adisa, 2015). Students
are seldom encouraged to publish undergraduate research,
limiting their visibility in global technical communities and
reducing national innovation output.

Socio-Cultural and Institutional Barriers
Competency gaps are further complicated by socio-cultural
biases and institutional inefficiencies. Gender-based
stereotypes in engineering disciplines, for instance, have
marginalized the skill acquisition potential of female graduates,
limiting diversity and innovation in the sector (Enwerekowe &
Ola-Adisa, 2015). Furthermore, the weak alignment between
higher education institutions and industry needs leads to
graduates who are underprepared for the demands of modern
engineering environments (Cu , 2016; Sedgley, 2015).

This misalignment is also evident in the inability of
institutions to integrate ICT and e-learning tools into their
pedagogical frameworks, thereby excluding students from
global digital engineering standards (Fakinlede, 2012; Evivie,
2009).

The current landscape of engineering education in
Nigeria reveals multifaceted competency de cits that extend
from technical ineptitude to critical thinking limitations
and systemic instructional aws. Addressing these de cits
requires a paradigm shift that embraces practical training,
communication mastery, interdisciplinary learning, and
inclusive education strategies. Without these interventions,

Nigerian engineering graduates will continue to lag behind
their global peers in professional competitiveness and
innovation output.

Evidences of Practical Skill De cits

The gap between theoretical education and workplace
applicability in Nigeria’s engineering sector is no longer
speculative, it is an observable, measurable, and recurrent
phenomenon manifesting in various aspects of national
development. From collapsed buildings and failed road
projects to the sparse representation of Nigerian engineers
in patent databases and international academic journals,
a pattern of inadequate professional readiness emerges.
This section consolidates empirical and thematic evidence
that supports the existence of practical skill de cits among
engineering graduates in Nigeria.

Structural Failures: Building Collapses and
Engineering Oversights

One of the most direct consequences of skill de ciency is
evident in the frequency of building collapses across Nigeria.
Reports consistently cite poor structural design, inadequate
materials assessment, and improper site supervision, all
functions within the purview of quali ed engineers. However,
the recurrence of these failures suggests that many graduates
lack the ability to translate textbook knowledge into sound,
safe, and regulated construction practices (Achor, 2011).
These incidents are not merely technical faults but also re ect
broader systemic educational limitations, such as insu cient
practical exposure during training and weak enforcement of
professional standards (Frank, 2006).

Table 3: Major Building Collapse Incidents in Nigeria and Attributed Engineering De ciencies

Year Location Structural Failure Reported Cause Graduate Involvement Level
Type
2006 Lagos Total collapse Use of substandard materials, Low supervision by junior
(Ebute (residential building)  poor structural design engineers
Metta)
2008 Port Partial collapse Inadequate foundation, poor Graduate interns involved in site
Harcourt (church building) load assessment prep
2011 Abuja Total collapse Design error, deviation from Minimal oversight by graduate
(Gwarinpa) (residential) approved structural plan engineers
2014 Lagos Total collapse (multi-  Structural design aws, absence Alleged presence of unlicensed
(Synagogue  storey building) of certi ed professionals graduate sta
Church)
2016 Lekki, Lagos  High-rise collapse Overloading beyond approved Junior engineers reportedly lacked
(under construction) oors, poor material quality supervision
2018 Abuja (Jabi)  Shopping complex Weak reinforcement, poor Graduate engineers managed
collapse concrete mix without senior input
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Road Infrastructure Failures: Engineering
Without Contextual Adaptation

Nigeria’s poor road conditions are emblematic of engineering
solutions that fail to respond to local climatic, geological,
and user realities. Potholes, erosion-prone designs, and lack
of proper drainage systems reveal technical inadequacies
in planning, material selection, and quality control
(Acheampong, 2018). These issues often originate from a
workforce inadequately trained in applied geotechnics,
project planning, and sustainable engineering practices,
demonstrating a misalignment between academic instruction
and real-world environmental demands (Fakinlede, 2012).

Poor Academic and Technical
DocumentaWW?tion Skills

A less visible, yet equally critical de cit is in the area of
professional writing and documentation. A significant
number of graduates struggle to produce comprehensive
technical proposals, feasibility reports, or even progress
documentation. These skills are vital for project planning,
stakeholder engagement, and innovation dissemination. The
absence of structured writing components in engineering
curricula further exacerbates this issue (Amuta, 2017;
Akinwumiju, 2010).

Moreover, this lack of articulation hampers graduates’
abilities to participate in international research communities
or apply for grants. A review of journal submissions
and engineering conference proceedings shows
disproportionately low contributions from Nigerian
engineers, often due to poorly presented research or
methodological inconsistencies (Sedgley, 2015).

Limited Innovation Outputs: Low Patent
Registration and Publications

While engineering is inherently tied to innovation, the level
of intellectual output in terms of patents, original designs,
or academic publications remains discouragingly low.
This reveals a deep-seated inability to advance theoretical
knowledge into practical, marketable innovations (Chikoti,
2018). Additionally, Nigeria’s engineering education system
rarely incentivizes invention or collaboration with innovation
hubs, which further reduces practical exposure (Nkwocha,
2012).

Gender-Linked Disparities in Skills
Development

Female engineering graduates face additional hurdles due
to gender-based stereotypes and limited eld exposure,
which result in further disparities in competency acquisition.
Studies indicate that many female professionals are not
o ered equal opportunities for site experience or leadership
in project teams, which delays their practical development
(Enwerekowe & Ola-Adisa, 2015). These perceptions persist
despite increasing female enrollment in engineering
programs.

Educational Exclusion and Unequal Resource
Access

Disparities in skill development also arise from systemic
inequities in access to resources. Students with disabilities,
for instance, are rarely considered in curriculum delivery
and laboratory environments. Ewa (2016) points out that
most engineering programs in Nigeria lack inclusive learning

Gender Distribution in Practical Engineering Roles Across Sectors
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Fig 2: The bar chart showing the gender distribution in practical engineering roles across sectors. It clearly highlights the
male-female percentage di erences in each engineering discipline.
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designs and assistive technologies, thereby excluding a
segment of students from critical hands-on engagement.
Similarly, distance learners and students in underfunded
institutions face significant resource shortages, limiting
their exposure to tools, simulations, and labs (Opele, 2017;
Evivie, 2009).

Digital Competency and the Technology
Adoption Gap

Although digital technology can serve as an enabler of
practical education, Nigeria’s engineering graduates
often lack exposure to simulation tools, design software,
and automated testing platforms. The low level of digital
integration in most institutions contributes to a widening
“technology adoption chasm” in engineering pedagogy
(Coughlan, Dew, & Gates, 2008; Hamma, 2008). This
undermines both efficiency and innovation capacity in
modern engineering practice.

Cognitive and Cultural Disconnects in
Instructional Delivery

Theoretical constructs and Western-style teaching
methodologies dominate Nigerian classrooms, with
little emphasis on contextualized learning or indigenous
engineering knowledge. This creates a disconnect between
what students learn and what is required on ground
(Florence, 2011). Additionally, cognitive learning journeys are
often fragmented due to lack of mentorship, eld immersion,
or collaborative project models (Cu , 2016).

The evidence of practical skill deficits in Nigerian
engineering graduates is overwhelming and multifaceted.
From physical infrastructure failures to underperformance
in academic and professional spaces, the data reveal a
systemic misalignment between education and employment
outcomes. Addressing these gaps requires more than
curriculum reform. it demands holistic structural, pedagogical,
and cultural changes across the engineering education
ecosystem.

Analysis of Contributing Factors

The persistent gap between theoretical instruction and
practical skill acquisition among Nigerian engineering
graduates can be attributed to a complex web of systemic,
institutional, pedagogical, and socio-cultural challenges.
Understanding these factors is critical to informing long-term
solutions aimed at reversing the trend of underprepared
engineering professionals.

Curriculum Limitations and Theoretical Bias

At the core of the competency de cit is a curriculum heavily
skewed toward theoretical knowledge, with minimal
attention paid to practical, real-world application. Many
engineering programs in Nigerian tertiary institutions still
operate under rigid frameworks that emphasize textbook
learning over experiential education. As Frank (2006) notes,
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the evolution of technical education in several contexts has
often lagged behind industrial innovation, a disconnect that
impairs students’ capacity to adapt to workplace demands.
Akinwumiju (2010) similarly argues that the absence of a
structured approach to embedding core academic and
practical skills within vocational and technical education
limits graduates’ readiness for dynamic industry challenges.

Inadequate Infrastructure and Laboratory
Facilities

Another signi cant contributor is the poor state of physical
infrastructure and laboratory equipment in engineering
faculties across the country. Many institutions lack access
to modern facilities required for standard practical training,
including up-to-date testing equipment, design software,
and project-based learning environments. Fakinlede (2012)
emphasizes that without the readiness of both institutions
and learners to integrate communication technologies
into learning, the promise of expanded access and skill
development remains hollow. Hamma (2008) reinforces
this by pointing out that ineffective asset management
systems in Nigerian colleges of education have exacerbated
the deterioration of essential instructional facilities, further
limiting students’ ability to gain hands-on experience.

Quality of Instruction and Human Capital
De cits

The instructional quality within Nigerian engineering
education is also a pressing concern. A substantial number of
lecturers lack industrial experience or professional licensure,
which creates a pedagogical gap between academic delivery
and industry practice. Cuff (2016) underscores the need
for re-envisioned health professional education that can
equally be applied to engineering, recommending more
interdisciplinary and competency-driven  approaches.
Meanwhile, Chikoti (2018) advocates for a transformative
shift in higher education models, promoting skill-oriented
learning pathways aligned with labor market demands.

Weak Industry-Academia Linkages

Perhaps one of the most systemic issues is the weak
collaboration between academia and industry. Engineering
curricula are rarely co-designed with input from industry
stakeholders, and internship opportunities where available
often lack rigor or relevance. Coughlan, Dew, and Gates (2008)
describe this divide as a “technology adoption chasm,” where
institutions fail to cross the bridge between knowledge
creation and knowledge application. The result is a graduate
pool that lacks familiarity with engineering practice
standards, real-world problem-solving, and professional
workplace dynamics.

Cultural and Gender Barriers

Cultural norms and gender perceptions further complicate
the landscape of skill acquisition. Women in technical
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elds, including engineering and architecture, often face
implicit biases that limit their access to advanced learning
opportunities or practical eldwork. Enwerekowe and Ola-
Adisa (2015) highlight how societal perceptions around the
competency of female architects in North Central Nigeria
restrict their ability to build equivalent portfolios and
gain on-site experience. These same dynamics in uence
engineering education, where female students may be
discouraged from engaging in physically demanding or
male-dominated technical projects.

Exclusion and Marginalization of Learners with
Special Needs

The absence of inclusive learning environments for
students with disabilities has also contributed to the
underdevelopment of potential talent within the engineering
education system. Ewa (2016) provides a sobering evaluation
of the inadequate support systems for students with hearing
impairments in Nigerian higher education, revealing the
institutional unpreparedness to accommodate diverse
learning needs. This exclusionary dynamic reduces the
diversity and depth of the engineering talent pool, which
is vital for innovation and inclusive national development.

Leadership and Governance Gaps

Leadership challenges within educational institutions and
at the policy level hinder the consistent implementation
of reforms designed to improve engineering education
outcomes. Nkwocha (2012) asserts that visionary leadership
is essential for translating educational blueprints into
actionable strategies that can bridge skill gaps. The absence
of transformational governance limits the enforcement
of quality standards, resource allocation, and long-term
planning.

Limited Knowledge Management and
Collaboration

Engineering graduates often lack access to well-established
knowledge-sharing networks and collaborative platforms.
According to Opele (2017), the absence of interprofessional
collaboration, knowledge management practices, and IT
integration within Nigerian tertiary institutions restricts
the flow of information critical to problem-solving and
innovation. Evivie (2009) and Sedgley (2015) also emphasize
that learning journeys, particularly for international or
marginalized students, are strengthened through inclusive,
culturally sensitive teaching strategies that are largely missing
in Nigerian engineering classrooms.

Limited Global Exposure and Contextual
Disconnects

The cultural gap between local engineering education
and global professional standards widens the chasm of
relevance and competitiveness. Florence (2011) articulates the
disconnect between African teaching models and Western
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learning expectations, which has implications for engineers
trained in Nigeria but aspiring to work or innovate globally.
Additionally, Amuta (2017) argues for a contextualized but
globally aware pedagogy, even within technical elds, as this
fosters adaptability, critical thinking, and broader intellectual
development.

Resistance to Innovation and Modern
Construction Practices

The reluctance to adopt o site construction methods and
innovative building technologies re ects a broader hesitation
within the engineering community to embrace evolving
global standards. Acheampong (2018) notes that although
engineers in Ghana increasingly recognize the value of such
approaches, similar sentiments in Nigeria remain isolated or
institutionally unsupported, resulting in continued reliance
on outdated practices.

Comparison with International Benchmarks

To contextualize the skill de cits observed among Nigerian
engineering graduates, this section compares Nigeria’s
engineering education ecosystem with selected international
benchmarks known for e ective practical skill development.
These benchmarks reveal critical gaps in curriculum structure,
pedagogical approaches, institutional capacity, and industry
collaboration that must be addressed for Nigerian graduates
to meet global standards.

International Models of Engineering Education
Germany’s Dual System, Canada’s Cooperative Education
Programs, and South Korea’s National Competency Standards
(NCS) provide viable reference points for how structured,
practice-oriented engineering education can bridge
academia and industry. These countries integrate practical
training as an obligatory component of the curriculum,
complemented by mentorship, certi cation, and consistent
performance evaluation mechanisms (Coughlan, Dew, &
Gates, 2008; Chikoti, 2018).

In  Germany, vocational-technical institutions work
directly with companies to alternate classroom instruction
with eld exposure. Canada’s co-op model similarly requires
students to engage in industry placements after setting
academic blocks, enabling application of theory to real-world
problems. South Korea’s competency-based assessment
systems ensure that graduates are not just academically
qualified but demonstrably proficient in targeted skill
domains.

Infrastructure, Curriculum, and Digital Learning
Readiness

Contrastingly, Nigeria’s system is heavily theory-driven, with
signi cant infrastructural de cits and limited digital access.
Laboratory spaces are often outdated or non-functional, and
students rarely get hands-on access to modern equipment.
As noted by Fakinlede (2012), e-learning adoption remains
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low due to weak ICT infrastructure and policy gaps, stalling
e orts to introduce simulation-based or blended learning.

Additionally, academic curricula in Nigeria have not
evolved at the same pace as global industrial practices.
Frank (2006) emphasizes that curricula must be dynamic
and responsive to technological advances and labor market
shifts, a criterion in which Nigerian programs remain largely
de cient.

Gender and Inclusion in Engineering Education

A signi cant divergence exists in how inclusivity particularly
gender equity and disability accommodation is approached
in international contexts. Enwerekowe & Ola-Adisa (2015)
observe persistent biases against women in Nigeria’s built
environment sector, a trend less pronounced in more gender-
progressive systems like Canada or Germany where STEM
equity programs are institutionalized.

Similarly, Ewa (2016) underscores the lack of systemic
support for students with hearing impairments in Nigeria. In
contrast, institutions in developed countries typically have
legal and academic frameworks for inclusive education, with
trained personnel, assistive technologies, and structural
adjustments built into the academic process (Cu , 2016).

Skills Transformation and Adaptive Education

The tertiary institution of the future, as envisioned in
various global educational scenarios, emphasizes skills
transformation over mere credential accumulation (Chikoti,

2018). These systems prioritize critical thinking, creativity,
and collaborative problem-solving, aligning curriculum
with emerging elds such as robotics, Al, and sustainable
engineering. Nigerian systems remain largely stagnant,
with minimal curriculum innovation or emphasis on
transdisciplinary competencies.

This stagnation is compounded by poor asset
management, making even existing facilities underutilized
or misallocated (Hamma, 2008). Opele (2017) also notes that
information technology adoption and interprofessional
collaboration in Nigerian institutions remain at formative
stages, limiting exposure to multidisciplinary learning
environments.

African Peer Contexts and Regional Lessons

Within the African context, Ghana presents an emerging
model worth emulating. Acheampong (2018) highlights
the growing recognition of o site construction methods
among Ghanaian engineers as evidence of increasing
industry relevance in training. While still evolving, Ghana’s
engineering institutions are beginning to incorporate
industry-driven modules and feedback loops into academic
design.

Likewise, the South African model, though not elaborated
here shows greater commitment to technical colleges,
government-accredited apprenticeships, and public-private
partnerships.

Table 4: Comparative Analysis of Engineering Education Systems

Country Training Model Industry Engagement Duration of Digital Learning Graduate Skill
Practical Training Integration Readiness
Nigeria Theory-heavy, Limited, mostly post- 3-6 months Low — limited Moderate
university-based graduation internship e-learning and to Low
(SIWES) simulation use —industry-
practice gap
Germany Dual education Strong — 18-24 months Moderate — High —well-
system (theory + apprenticeship and (in-program) blended learning aligned with
practice) in-company training approaches industry
needs
Canada Outcome-based, Moderate to strong —  12-20 months High — use of High —focus
university and co-op programs widely  (co-op & simulation, online on applied
college mix adopted internships) tools skills
South Korea Technology- Moderate —structured 6—12 months High — strong use High — tech-
integrated, internships and of digital platforms  oriented job
research-driven projects preparedness
Ghana Traditional Limited —internships 3-6 months Low to moderate Moderate —
university model not always enforced —digital shift theoretical
emerging bias persists
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Inclusivity Metrics in Engineering Education
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Fig. 3: The stacked bar chart illustrates inclusivity metrics in engineering education across Nigeria, Canada, Germany, and
South Korea. Each bar segment re ects contributions from each country across key inclusion categories.

Lessons Learned and Implications for Nigerian
Engineering
Key lessons from these international benchmarks include:

*  Mandatory industry exposure during training

¢+ Digital learning and simulation technologies to

complement physical infrastructure

¢+ Clear assessment of practical competencies, not just

academic credits

*  Equity and inclusion policies integrated into program

design

' Institutional commitment to innovation, planning,

and accountability

In Nigeria, policy inertia, leadership gaps (Nkwocha, 2012),
and weak inter-institutional knowledge ow continue to
obstruct meaningful transformation. Cultural dissonance and
lack of adaptive pedagogy also contribute to misalignment
with student needs and market realities (Florence, 2011;
Sedgley, 2015; Evivie, 2009).

The contrast between Nigeria’s engineering education
framework and international best practices underscores
the urgency of systemic reform. Integrating structured
postgraduate training, curriculum innovation, and inclusive
strategies rooted in contextual realities and global trends
remains the clearest path to cultivating a competent, future-
ready engineering workforce.

Proposed Structured Post-Graduation Program
The persistent mismatch between academic training and the
professional readiness of Nigerian engineering graduates
necessitates a well-structured, mandatory post-graduation
program. Unlike prior short-term interventions, this model
must institutionalize hands-on skill acquisition, promote
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critical thinking, and ensure a seamless transition from
theoretical learning to real-world engineering applications.

Rationale and Objectives

Despite various curricular reforms, graduates continue to
struggle with core practical competencies ranging from
the interpretation of engineering drawings to technical
report writing and eld supervision. These gaps, identi ed
by employers and professional bodies alike, indicate that
conventional academic programs alone are insu cient. As
Cu (2016) noted in health education reform, competency-
based, interdisciplinary training is central to future-ready
professionals, a lesson directly applicable to engineering
disciplines.

Further, challenges in asset management (Hamma, 2008),
gender-based skill disparities (Enwerekowe & Ola-Adisa,
2015), and limitations in inclusive education (Ewa, 2016)
underscore the broader structural weaknesses in Nigeria’s
higher education landscape. The proposed post-graduation
program o ers a pathway to remedy these shortcomings
through structured, standardized, and industry-aligned

interventions.

Implementation Strategy

The program should be anchored by strategic partnerships
between academia, industry, and professional councils.
Drawing insights from e ective knowledge management
models (Opele, 2017), the integration of interprofessional
collaboration and information technology tools can enhance
training efficiency and monitoring. Coughlan, Dew, and
Gates (2008) emphasize that structured adoption pathways
are necessary when introducing new systems to bridge
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Table 5: Core Components of the Proposed Post-Graduation Program

Component Description

Implementation Partners Outcome Metric

Hands-on Training
Modules

Mentorship &
Supervision

Technical
Communication Skills

Industry Placement

Final Assessment &

Field and laboratory-based projects
focusing on real-life engineering tasks

Pairing graduates with practicing
engineers for guided learning

Workshops on writing proposals,
technical papers, and documentation

Rotational placement in construction,
energy, and manufacturing sectors

Standardized tests, oral defense, and

Industries, Regulatory
Bodies (COREN)

Nigerian Society of
Engineers (NSE)

Academic Institutions,
Consulting Firms

Industry Associations

COREN, NSE, Ministry of

Competency
Certi cation Rate

Mentor-to-Mentee
Progress Score

Assessment of Written
Outputs

Job Retention and
Placement Data

Certi cation Pass Rate

Licensing project evaluation

Education

technology and operational gaps, an approach that mirrors
the learning curve for new engineering graduates.
A strong component of this proposal is mentorship, a
mechanism supported by Frank (2006), who argued that
planning education bene ts from guided interaction with
real-world cases. This human-centered approach also helps
address the “cultural disconnection” many graduates feel
when transitioning into practice (Florence, 2011; Evivie, 2009).
To ensure inclusivity and sustainability, the program must
also accommodate marginalized learners, including women
and persons with disabilities (Enwerekowe & Ola-Adisa, 2015;
Ewa, 2016). This guarantees that the skills transformation
initiative aligns with future-oriented goals for equitable
professional development (Chikoti, 2018).

Monitoring and Evaluation

Assessment should be continuous and data-driven.
Evaluation metrics should include project completion
success rates, employer satisfaction, publication output, and
certi cation scores. As noted by Akinwumiju (2010), linking
vocational education to measurable academic skills is key
to long-term success. This principle applies in engineering
as well, particularly when the goal is to create a globally
competent workforce capable of innovation and sustainable
development (Acheampong, 2018).

Leadership remains a decisive factor in the success of
this initiative. As Nkwocha (2012) emphasized, visionary
leadership is crucial to sustaining education reforms in
Nigeria. Program administrators must therefore possess not
only academic and technical expertise but also the capacity
to manage multi-sectoral collaborations e ectively.

This proposed post-graduation program o ers a realistic
and scalable approach to addressing the long-standing
competency chasm in Nigerian engineering education. By
prioritizing applied skills, interdisciplinary mentorship, and
rigorous evaluation, it holds the potential to transform Nigeria’s
engineering graduates into globally competitive professionals
ready to meet complex developmental challenges.

174 SAMRIDDHI : A Journal of Physical Sciences, Engineering and Technology, Volume 10, Issue 2 (2018)

RECOMMENDATIONS

In light of the identi ed gaps between academic training
and industry-required competencies, a transformative shift
is required in how engineering education is structured,
delivered, and evaluated in Nigeria. These recommendations
aim to enhance technical pro ciency, foster professional
readiness, and align local practices with global standards.

Curriculum and Pedagogical Reform

There is an urgent need to redesign engineering curricula to
emphasize experiential learning, applied problem-solving,
and interdisciplinary thinking. Most Nigerian engineering
programs still rely heavily on theoretical instruction, often
detached from practical realities. Integrating project-based
modules, collaborative workshops, and real-time simulations
can address this gap.

Moreover, leadership and communication training
should be embedded in the core curriculum to produce
well-rounded graduates capable of leading multidisciplinary
teams (Nkwocha, 2012). Adopting blended learning
approaches and educational technologies can also improve
accessibility and engagement (Fakinlede, 2012).

The relevance of gender-sensitive curricula should
not be overlooked, especially in a context where female
professionals often face systemic bias in acquiring and
demonstrating technical skills (Enwerekowe & Ola-Adisa,
2015).

Strengthening Infrastructure and Learning
Environments

E ective learning requires access to functional laboratories,
updated equipment, and modern learning tools. Many
institutions lack basic workshop materials and digital
platforms essential for technical instruction (Achor, 2011).
Strategic investment in these resources, coupled with
e ective asset management systems, is necessary to sustain
competency-based education (Hamma, 2008).
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Institutions must also create inclusive learning spaces
that support students with disabilities, ensuring no talent is
excluded from contributing to national engineering capacity
(Ewa, 2016).

Institutional-Industry Synergy and Post-
Graduation Programs

Strong linkages between universities and industries are vital
for bridging the gap between academic knowledge and
practical skill application. Internship programs, supervised
industrial training, and post-graduation residencies should
be formalized and enforced as mandatory components of
engineering education (Cu , 2016; Acheampong, 2018).

Emerging global trends show that universities of the
future will prioritize continuous professional development
and institutional exibility to adapt to evolving labor market
needs (Chikoti, 2018). Nigerian engineering institutions must
align with this vision by encouraging adaptive learning
journeys, mentorship programs, and exposure to global best
practices (Sedgley, 2015; Florence, 2011).

Furthermore, embedding knowledge management
and IT application practices within training schemes can
significantly enhance service delivery and workforce
e ciency (Opele, 2017; Coughlan, Dew, & Gates, 2008).

By implementing these strategic reforms, Nigeria can
transform its engineering education system into one that
reliably produces technically competent, innovative, and
globally competitive professionals.

CONCLUSION

The ndings of this critical review underscore the enduring
and systemic challenge of practical skill deficits among
Nigerian engineering graduates. The review identi ed a
signi cant disconnection between theoretical instruction
and real-world application, particularly in areas such as
structural integrity, technical proposal development, and the
interpretation of engineering drawings. This skills chasm has
contributed not only to professional underperformance but
also to national consequences such as infrastructure collapse
and diminished global competitiveness.

At the core of this gap lies an educational framework that,
despite its expansion over the decades, continues to prioritize
rote memorization and outdated pedagogical approaches
over experiential learning and critical thinking (Frank, 2006;
Akinwumiju, 2010). Engineering education in Nigeria remains
largely resistant to innovation, with curricula that are seldom
reviewed to meet the evolving demands of a technologically
driven global economy (Achor, 2011). While some institutions
have attempted reforms, these e orts are often sti ed by
resource limitations, administrative inertia, and inadequate
regulatory oversight (Hamma, 2008; Fakinlede, 2012).

The failure of past interventions such as the Supervised
Industrial Training Scheme in Engineering (SITSE) illustrates
the challenges of implementing large-scale skill development
initiatives without sustained institutional commitment,
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proper monitoring, and robust industry collaboration.
Moreover, the lack of inclusive and di erentiated learning
models has left many student groups, such as those with
hearing impairments, further marginalized within technical
education spaces (Ewa, 2016).

In comparison to global best practices, such as o site
construction training in Ghana (Acheampong, 2018) and
hybrid engineering models in advanced economies, Nigeria’s
engineering graduates lack exposure to interdisciplinary
collaboration, applied technology, and the innovation
ecosystems that now define 21st-century engineering
competence (Coughlan, Dew, & Gates, 2008; Chikoti, 2018).
The emphasis on exam-centric learning must give way
to a dynamic, modular system of education that embeds
practical experience, design thinking, and problem-solving
as foundational elements of engineering training (Cu , 2016;
Opele, 2017).

Furthermore, gender-based disparities and cultural
perceptions continue to a ect the equitable development of
technical competencies, particularly for female professionals
in the engineering and built environment elds (Enwerekowe
& Ola-Adisa, 2015). This highlights the need for deliberate
reforms that not only address academic content but also
confront socio-cultural biases embedded within professional
training environments (Florence, 2011; Amuta, 2017).

To bridge this widening competency chasm, the
paper proposes a radical reorientation of post-graduation
engagement through a mandatory structured professional
development program. This model should integrate
supervised fieldwork, industry mentorship, rigorous
assessment, and national certi cation, complemented by
investments in laboratory infrastructure, teaching quality,
and digital learning platforms. It must also be underpinned
by leadership that is transformative, visionary, and committed
to evidence-based policymaking (Nkwocha, 2012).

Finally, the integration of culturally responsive learning,
support for marginalized student groups, and international
exchange models as seen in the learning journeys of African
students in global higher education contexts should inform
local strategies for capacity building and institutional renewal
(Evivie, 2009; Sedgley, 2015).

In sum, Nigeria’s engineering education sector stands
at a pivotal juncture. Without immediate and far-reaching
reforms rooted in inclusiveness, innovation, and international
best practices, the country risks producing generations
of graduates ill-equipped to meet national development
needs or participate meaningfully in the global knowledge
economy.
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