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ABSTRACT

This study examined the need for re-skilling of metal work instructors in Federal College of Education
(Technical), Omoku, Rivers State. The descriptive survey research design was adopted for the study. The
population comprised 45 metal work instructors and 180 final year students in the institution. A sample of
30 instructors and 120 students was selected using simple random sampling technique. Two research
instruments were used: "Metal Work Instructor Re-skilling Needs Questionnaire (MWIRNQ)" and
"Student Assessment of Instructor Competency Scale (SAICS)". The instruments were validated by three
experts and reliability coefficients of 0.84 and 0.87 were obtained respectively using Cronbach's alpha.
Data were analyzed using mean, standard deviation, t-test, and ANOVA at 0.05 level of significance.
Results revealed significant gaps in modern metal work technologies, digital fabrication skills, and
contemporary teaching methodologies among instructors. The study recommended comprehensive re-
skilling programs, industry partnerships, and continuous professional development initiatives.

Keywords: Re-skilling, Metal work instructors, Technical education, Professional development,
Competency gaps

INTRODUCTION

Technical and vocational education serves as the cornerstone for industrial development and economic
growth in developing nations, particularly in addressing the critical shortage of skilled craftsmen and
technicians required for sustainable industrialization (UNESCO, 2021). In Nigeria, the establishment of
Federal Colleges of Education (Technical) represents a strategic governmental initiative aimed at
producing competent technical teachers who will subsequently train skilled artisans and technicians at
various educational levels. These institutions were conceived to bridge the gap between theoretical
knowledge and practical skills, ensuring that graduates possess both pedagogical competencies and
hands-on technical expertise necessary for effective instruction in their respective trades (Federal Ministry
of Education, 2020).

The significance of technical education in Nigeria's developmental agenda cannot be overstated,
particularly given the country's Vision 20:2020 (now Vision 2030) which emphasizes the transformation
from a consumption-based economy to a production-oriented one. This transformation requires a robust
technical education system capable of producing skilled personnel who can drive industrialization and
technological advancement (National Planning Commission, 2021). Metal work education, as a critical
component of technical education, plays a pivotal role in this transformation by training individuals in
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fabrication, welding, machining, and other essential manufacturing processes that form the backbone of
industrial production.

However, the contemporary landscape of metal work and manufacturing has been revolutionized by rapid
technological advancement, fundamentally altering the nature of skills required in the industry. The
Fourth Industrial Revolution, characterized by the integration of cyber-physical systems, Internet of
Things (1oT), artificial intelligence, and advanced automation, has transformed traditional metal work
practices into sophisticated, technology-driven processes (Schwab, 2017). Modern metal work now
encompasses Computer Numerical Control (CNC) machining, additive manufacturing (3D printing), laser
cutting and welding, robotic automation, computer-aided design and manufacturing (CAD/CAM), and
smart manufacturing systems that require entirely new skill sets from practitioners and educators alike.
The integration of Industry 4.0 technologies in metal work has created unprecedented challenges for
technical education institutions, particularly in ensuring that instructors possess the necessary
competencies to prepare students for the modern workplace (Xu et al., 2018). Traditional metal work
instruction, which relied heavily on manual processes and conventional machinery, is increasingly
inadequate in preparing students for careers in contemporary manufacturing environments where digital
literacy, programming skills, and systems thinking are as important as traditional craftsmanship (Li et al.,
2020).

The Federal College of Education (Technical), Omoku, established in 1978 as part of the Nigerian
government's effort to expand technical teacher education, faces these contemporary challenges like many
similar institutions across the country. Located in Rivers State, a major industrial hub with significant oil
and gas operations, the institution has the unique opportunity and responsibility to produce metal work
instructors who can meet the demands of both local industries and the broader Nigerian manufacturing
sector. However, preliminary observations suggest that many instructors continue to rely on traditional
teaching methods and possess limited familiarity with modern metal work technologies, potentially
compromising the quality of technical education and the employability of graduates.

The implications of inadequate instructor competencies extend beyond individual institutions to affect
national economic development goals. Nigeria's Economic Recovery and Growth Plan (2017-2020) and
the successor Nigeria Agenda 2050 emphasize the critical role of technical and vocational education in
achieving economic diversification and reducing youth unemployment (Federal Ministry of Budget and
National Planning, 2022). However, these objectives can only be realized if technical education
institutions are equipped with competent instructors who possess contemporary skills aligned with
industry requirements and technological innovations.

Statement of the Problem

The metal work industry has experienced rapid technological advancement, introducing sophisticated
equipment and processes that require specialized skills and knowledge. However, many metal work
instructors in technical institutions continue to rely on traditional teaching methods and outdated technical
skills, creating a significant gap between what is taught and what is required in the modern workplace
(Nwachukwu & Okoye, 2023). This situation has resulted in graduates who lack the necessary
competencies to function effectively in contemporary metal work environments. Furthermore, the Fourth
Industrial Revolution has brought about digital transformation in manufacturing processes, including
metal work, requiring instructors to integrate digital literacy and smart manufacturing concepts into their
teaching (Akinwunmi et al., 2022). The lack of adequate re-skilling programs for metal work instructors
has become a critical concern that affects the quality of technical education and the employability of
graduates.

In the same vein, the rapid evolution of industry standards and safety protocols in metal work operations
demands that instructors stay current with best practices and emerging trends (Ejiogu & Okoro, 2023).
The absence of systematic re-skilling initiatives for metal work instructors in Federal College of
Education (Technical), Omoku, may compromise the institution's ability to produce competent technical
teachers who can meet the demands of the 21st-century workforce.
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Purpose of the Study
The main purpose of this study was to assess the need for re-skilling of metal work instructors in Federal
College of Education (Technical), Omoku, Rivers State. The specific objectives were to:
1. Identify the current skill gaps among metal work instructors in modern metal work technologies
and teaching methodologies.
2. Determine the level of competency of metal work instructors in contemporary metal work
practices as perceived by students and industry stakeholders.
3. Examine the relationship between instructor re-skilling needs and student academic performance
in metal work courses.
Research Questions
The following research questions guided the study:
1. What are the current skill gaps among metal work instructors in modern metal work technologies
and teaching methodologies?
2. What is the level of competency of metal work instructors in contemporary metal work practices
as perceived by students and industry stakeholders?
3. What is the relationship between instructor re-skilling needs and student academic performance in
metal work courses?
Research Hypotheses
The following null hypotheses were tested at 0.05 level of significance:
HO1: There is no significant difference in the mean ratings of instructors and students on the re-skilling
needs of metal work instructors in modern technologies.
HO02: There is no significant difference in the competency levels of metal work instructors based on their
years of teaching experience.
HO03: There is no significant relationship between instructor re-skilling needs and student academic
performance in metal work courses.

LITERATURE REVIEW

Theoretical Framework

This study was anchored on multiple theoretical perspectives that collectively explain the need for
continuous professional development in technical education. The primary theoretical foundation is the
Continuous Professional Development (CPD) theory by Friedman and Phillips (2004), which emphasizes
that professional competence is not static but requires ongoing learning and adaptation to changing
demands and innovations in the field. The theory posits that professionals must engage in lifelong
learning to maintain relevance and effectiveness in their practice, particularly in rapidly evolving
technical fields.

The study also draws from the Technology Acceptance Model (TAM) developed by Davis (1989) and
later extended by Venkatesh and Davis (2000). This model explains how individuals come to accept and
use new technologies, emphasizing the importance of perceived usefulness and perceived ease of use in
technology adoption. In the context of metal work instruction, TAM provides insights into how
instructors' attitudes toward new technologies influence their willingness to acquire and integrate
contemporary skills into their teaching practice.

Furthermore, the study incorporates elements of Social Cognitive Theory (Bandura, 1986), which
emphasizes the role of self-efficacy in skill development and professional growth. According to this
theory, individuals' beliefs about their capability to perform specific tasks significantly influence their
motivation to engage in learning activities and their persistence in overcoming challenges. For metal work
instructors, self-efficacy beliefs regarding their ability to master new technologies directly impact their
engagement in re-skilling activities.

The Diffusion of Innovation Theory by Rogers (2003) also provides relevant insights into understanding
how new technologies and practices spread within educational institutions. The theory identifies factors
that influence the adoption of innovations, including relative advantage, compatibility, complexity,
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trialability, and observability. These factors are crucial in understanding the challenges and facilitators of
re-skilling initiatives in technical education institutions.

Review of Related Empirical Studies

Global Perspectives on Technical Instructor Development

International research has extensively documented the challenges facing technical education institutions
in keeping pace with technological advancement. Weber et al. (2019) conducted a comprehensive study
across 15 European Union countries examining the skill gaps among vocational education instructors.
Their findings revealed that 73% of technical instructors lacked competencies in digital manufacturing
technologies, with metal work instructors showing the largest gaps in CNC programming (84%), 3D
printing applications (79%), and Industry 4.0 concepts (88%). The study recommended systematic re-
skilling programs integrated with industry partnerships and continuous assessment mechanisms.

In Germany, renowned for its dual education system, Baumann and Schmidt (2020) investigated the
effectiveness of instructor development programs in technical colleges. Their longitudinal study involving
450 instructors across various technical trades demonstrated that comprehensive re-skilling programs
resulted in 67% improvement in instructor confidence levels and 54% increase in student satisfaction
scores. The study emphasized the importance of hands-on training with modern equipment and industry
exposure in effective professional development initiatives.

A similar study by Anderson and Thompson (2021) in the United States examined the impact of Industry
4.0 on technical education, focusing specifically on metal work programs in community colleges. Their
research involving 28 institutions revealed that colleges with systematic instructor re-skilling programs
showed 43% higher graduate employment rates and 38% better industry satisfaction scores compared to
institutions without such programs. The study highlighted the critical role of continuous professional
development in maintaining program relevance and graduate competitiveness.

Regional Studies in Africa

Within the African context, Mwangi and Ochieng (2020) conducted a comparative study of technical
instructor competencies across five East African countries (Kenya, Uganda, Tanzania, Rwanda, and
Ethiopia). Their findings indicated widespread skill gaps in modern manufacturing technologies, with
metal work instructors showing deficiencies in computer-aided design (78%), modern welding techniques
(71%), and quality control systems (82%). The study attributed these gaps to inadequate initial training,
limited access to modern equipment, and absence of systematic professional development programs.

In South Africa, Van der Merwe and Botha (2021) examined the relationship between instructor
competencies and student outcomes in technical and vocational education and training (TVET) colleges.
Their study involving 350 metal work students and 45 instructors revealed significant positive
correlations between instructor technological competence and student academic performance (r = 0.68, p
< 0.01), employability rates (r = 0.72, p < 0.001), and industry readiness scores (r = 0.65, p < 0.05). The
study recommended mandatory continuous professional development requirements and regular
competency assessments for technical instructors.

Previous Studies on Re-skilling of Technical Instructors in Nigeria

Several studies have highlighted the importance of re-skilling technical instructors in the Nigerian
context. Okoye and Arimonu (2021) conducted a comprehensive study on the training needs of technical
teachers in Nigerian polytechnics, involving 180 instructors across six geopolitical zones. Their findings
revealed that 78% of metal work instructors required updating in modern equipment operation and
maintenance, 85% needed training in computer-aided manufacturing, and 91% lacked competencies in
Industry 4.0 applications. The study recommended comprehensive re-training programs with emphasis on
practical exposure to modern technologies.

Similarly, Eze and Okoye (2020) examined the competency gaps among metal work teachers in technical
colleges in South-East Nigeria. Their study involving 125 instructors and 400 students found significant
deficiencies in computer-aided design (CAD) skills (Mean = 2.34, SD = 1.12), computer-aided
manufacturing (CAM) applications (Mean = 2.18, SD = 1.08), and modern welding technologies (Mean =
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2.67, SD = 1.23). The study emphasized the need for continuous professional development programs
tailored to address specific competency gaps and aligned with industry requirements.

Adebayo et al. (2022) investigated the impact of technological advancement on technical education
guality in Nigerian Federal Colleges of Education (Technical). Their multi-institutional study involving
six colleges revealed that institutions with regular instructor development programs showed 45% better
graduate employment rates and 52% higher industry satisfaction scores. The study identified lack of
funding, inadequate modern equipment, and absence of systematic professional development policies as
major barriers to instructor competency development.

Technology Integration in Metal Work Education

Research on technology integration in metal work education has provided valuable insights into effective
re-skilling strategies. Kumar and Patel (2020) examined the integration of Computer-Aided Design and
Manufacturing (CAD/CAM) in technical education programs across India. Their study involving 200
instructors revealed that systematic training programs combining theoretical knowledge with hands-on
practice resulted in 76% improvement in instructor confidence levels and 68% increase in technology
adoption rates. The study emphasized the importance of progressive skill development and peer support
in successful technology integration.

In the context of additive manufacturing, Johnson et al. (2021) conducted a comprehensive study on 3D
printing integration in technical education across 35 American community colleges. Their findings
indicated that instructor competency in additive manufacturing technologies significantly influenced
program quality (B = 0.74, p < 0.001) and student outcomes (fp = 0.69, p < 0.001). The study
recommended multi-phase training programs incorporating basic principles, hands-on practice, and
advanced applications for effective skill development.

Zhang and Liu (2019) investigated the challenges of integrating Industry 4.0 technologies in Chinese
vocational education institutions. Their study involving 450 technical instructors revealed that successful
technology integration required not only technical skills but also pedagogical competencies in
technology-enhanced teaching methods. The study found that instructors who received combined
technical and pedagogical training showed 58% better technology integration outcomes compared to
those who received only technical training.

Professional Development Models

Research on effective professional development models for technical instructors has identified several key
components for successful re-skilling programs. Martinez and Rodriguez (2020) evaluated various
professional development models across Latin American technical institutions. Their comparative study
involving 12 countries identified five critical elements for effective instructor development: needs
assessment, competency-based training design, industry partnerships, hands-on practice opportunities,
and continuous evaluation mechanisms.

The study by Kim and Park (2021) in South Korea examined the effectiveness of different delivery
methods for technical instructor professional development. Their research involving 280 instructors
compared face-to-face training, online learning, blended approaches, and industry immersion programs.
The findings indicated that blended approaches combining online theoretical components with hands-on
practical sessions showed the highest effectiveness rates (87%) followed by industry immersion programs
(82%).

Gaps in Literature

Despite the extensive research on technical instructor development, several gaps remain in the literature.
First, most studies focus on developed countries with advanced technological infrastructure, limiting the
applicability of findings to developing countries like Nigeria with different resource constraints and
institutional contexts. Second, few studies have specifically examined the re-skilling needs of metal work
instructors in Federal Colleges of Education (Technical), which have unique mandates and organizational
structures different from other technical institutions.

Third, limited research has investigated the relationship between instructor re-skilling needs and student
academic outcomes in the Nigerian context, particularly using multi-source assessment approaches.
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Fourth, most existing studies lack comprehensive statistical analysis of the factors influencing re-skilling
effectiveness and the long-term impact of professional development programs on institutional
performance.

Finally, there is insufficient research on culturally appropriate and resource-sensitive professional
development models for technical instructors in sub-Saharan Africa. This study addresses these gaps by
providing empirical evidence specific to the Nigerian context and offering practical recommendations for
re-skilling initiatives in resource-constrained environments.

METHODOLOGY

Research Design

This study adopted a descriptive survey research design to investigate the re-skilling needs of metal work
instructors. The design was considered appropriate because it allowed for the collection of data from a
large population to describe the current state of instructor competencies and identify areas requiring
improvement.

Population and Sample

The population of the study comprised 45 metal work instructors and 180 final year students in Federal
College of Education (Technical), Omoku, Rivers State. Using Taro Yamane's formula, a sample size of
30 instructors and 120 students was selected through simple random sampling technique.

Instruments for Data Collection

Two research instruments were developed and used for data collection:

1. Metal Work Instructor Re-skilling Needs Questionnaire (MWIRNQ): This instrument
contained 35 items designed to assess instructors' self-perception of their re-skilling needs in
various areas of metal work technology and pedagogy.

2. Student Assessment of Instructor Competency Scale (SAICS): This 30-item instrument was
used to gather students' perceptions of their instructors' competency levels in modern metal work
practices and teaching effectiveness.

Both instruments were structured on a 5-point Likert scale ranging from "Strongly Agree" (5) to
"Strongly Disagree" (1).

Validity and Reliability

The instruments were validated by three experts from the Department of Technology Education,
University of Nigeria, Nsukka. Their suggestions were incorporated to improve the content validity of the
instruments. The reliability of the instruments was determined through a pilot study involving 15
instructors and 40 students from Federal College of Education (Technical), Asaba. Cronbach's alpha
reliability coefficients of 0.84 (MWIRNQ) and 0.87 (SAICS) were obtained, indicating high internal
consistency.

Data Collection and Analysis

Data were collected through direct administration of the questionnaires to respondents. The response rate
was 96.7% for instructors and 95.8% for students. Data were analyzed using descriptive statistics (mean
and standard deviation) and inferential statistics (t-test and ANOVA) with the aid of SPSS version 26.0.
The decision rule for interpreting mean scores was: 1.00-1.49 (Strongly Disagree), 1.50-2.49 (Disagree),
2.50-3.49 (Neutral), 3.50-4.49 (Agree), and 4.50-5.00 (Strongly Agree).
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RESULTS
Research Question 1: Current Skill Gaps Among Metal Work Instructors
Table 1: Mean Ratings of Skill Gaps in Modern Metal Work Technologies

Skill Areas Instructors (n=30) Students (n=120) Overall
Mean SD Mean
CNC Machine Operation 4.23 0.87 4.45
3D Printing Technology 4.15 0.92 4.38
Laser Cutting Systems  4.08 0.95 4.28
Robotic Welding 3.98 1.02 4.35
CAD/CAM Software  4.12 0.88 4.42
Digital Fabrication 4.05 0.93 431
Industry 4.0 Concepts  4.18 0.89 4.39
Overall Mean 411 0.92 4.37

The results in Table 1 show that both instructors and students agreed that significant skill gaps exist in modern metal
work technologies. The overall mean of 4.29 indicates that re-skilling is highly needed in these areas.

Research Question 2: Competency Level Assessment

Table 2: Student Perception of Instructor Competency Levels

Competency Areas Mean SD Interpretation

Traditional Metal Work Skills ~ 4.12 0.78 High
Modern Equipment Operation 2.85 1.12 Moderate

Digital Design Skills 2.73 1.08 Moderate
Contemporary Teaching Methods 2.91 1.15 Moderate
Industry-Relevant Practices 2.68 1.19 Moderate
Safety Protocol Updates 3.45 0.98 Moderate
Overall Mean 3.12 1.05 Moderate

Table 2 reveals that while instructors demonstrate high competency in traditional metal work skills (Mean = 4.12),
their competency in modern areas is moderate, confirming the need for re-skilling.

Research Question 3: Relationship Between Re-skilling Needs and Student Performance

Table 3: Correlation Analysis Between Re-skilling Needs and Student Performance

Variables r p-value Interpretation

Modern Technology Skills Gap vs Student GPA  -0.68 0.001  Significant negative correlation
Teaching Methodology Gap vs Student Satisfaction -0.72 0.000  Significant negative correlation
Industry Relevance Gap vs Graduate Employability -0.64 0.002  Significant negative correlation

The correlation analysis in Table 3 shows significant negative relationships between skill gaps and student
outcomes, indicating that greater re-skilling needs are associated with lower student performance.

Hypothesis Testing

Hypothesis 1

HO1: There is no significant difference in the mean ratings of instructors and students on the re-skilling needs of
metal work instructors in modern technologies.

Table 4: t-test Analysis of Instructor and Student Ratings

Group n Mean SD t-value df p-value Decision

Instructors 30 4.11 0.92 -2.15 148 0.033 Reject HO1
Students 120 4.37 0.80

The t-test analysis revealed a significant difference (t = -2.15, p < 0.05) between instructor and student
ratings. The null hypothesis was rejected, indicating that students perceive greater re-skilling needs than
instructors self-report.
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Hypothesis 2

HO2: There is no significant difference in the competency levels of metal work instructors based on their
years of teaching experience.

Table 5: ANOVA Analysis of Instructor Competency by Experience

Experience Groups n Mean SD F-value p-value Decision

1-5 years 8 295 0.87342 0.028 Reject HO2
6-10 years 123.18 0.92
11-15 years 7 335 0.78

Above 15 years 3 278 112

The ANOVA results showed significant differences (F = 3.42, p < 0.05) in competency levels based on
teaching experience. The null hypothesis was rejected.

Hypothesis 3

HO03: There is no significant relationship between instructor re-skilling needs and student academic
performance in metal work courses.

Table 6: Regression Analysis of Re-skilling Needs and Student Performance

Model R R2 F-value p-value Decision
Re-skilling Needs — Student Performance 0.68 0.46 18.75 0.001 Reject HO3

The regression analysis revealed a significant relationship (R = 0.68, p < 0.05) between re-skilling needs
and student performance. The null hypothesis was rejected.

DISCUSSION OF FINDINGS

The findings of this study reveal critical and multifaceted gaps in the competencies of metal work
instructors at Federal College of Education (Technical), Omoku, providing empirical evidence that aligns
with and extends existing research in technical education. The high overall mean score of 4.29 for re-
skilling needs indicates an urgent requirement for comprehensive professional development initiatives, a
finding that resonates strongly with international research trends in technical education.

Magnitude and Nature of Skill Gaps

The identification of significant skill gaps in modern metal work technologies, particularly in CNC
machine operation (Mean = 4.38), CAD/CAM software proficiency (Mean = 4.33), and Industry 4.0
concepts (Mean = 4.32), corroborates the findings of Weber et al. (2019) who reported similar gaps
among European technical instructors. However, the magnitude of gaps identified in this study appears
more severe than those reported in developed countries, suggesting that Nigerian technical institutions
face greater challenges in keeping pace with technological advancement.

The finding that 3D printing technology and digital fabrication skills ranked among the highest re-skilling
needs (Mean = 4.31 and 4.23 respectively) aligns with Johnson et al. (2021), who emphasized the critical
importance of additive manufacturing competencies in contemporary metal work education. This
convergence of findings across different geographical contexts underscores the universal nature of
technological transformation in metal work education and the global imperative for instructor competency
development.

Interestingly, the study revealed that traditional metal work skills received the highest competency ratings
(Mean = 4.12), while modern equipment operation scored significantly lower (Mean = 2.85). This pattern
reflects what Zhang and Liu (2019) described as the “competency transition challenge,” where instructors
maintain strong foundational skills but struggle to adapt to technological innovations. This finding
suggests that re-skilling programs should build upon existing strengths while systematically addressing
contemporary skill requirements.

Perceptual Differences and Self-Assessment Accuracy

The significant difference between instructor self-assessments and student evaluations (t = -2.15, p <
0.05) reveals a critical gap in self-awareness among instructors regarding their competency levels.
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Students consistently rated re-skilling needs higher than instructors self-reported, suggesting that
instructors may be experiencing what Kruger and Dunning (1999) termed the "confidence-competence
paradox,"” where individuals with limited knowledge in a domain overestimate their abilities.

This finding has profound implications for professional development planning, as it suggests that relying
solely on instructor self-assessment may result in inadequate identification of training needs. The pattern
observed in this study mirrors the findings of Martinez and Rodriguez (2020), who reported similar
perceptual differences in Latin American technical institutions and recommended multi-source
assessment approaches for accurate needs identification.

The student perspective provides valuable external validation of competency gaps, as students are direct
beneficiaries of instruction and can observe the practical implications of instructor limitations. This
finding supports the recommendations of Van der Merwe and Botha (2021), who advocated for
incorporating student feedback in instructor competency assessment processes.

Experience Paradox in Technological Competency

The ANOVA results revealing significant differences in competency levels based on teaching experience
(F =3.42, p < 0.05) present a nuanced picture that challenges conventional assumptions about experience
and competency. While instructors with 11-15 years of experience showed the highest competency levels
(Mean = 3.35), those with over 15 years of experience demonstrated lower competency (Mean = 2.78),
suggesting what Kumar and Patel (2020) described as "technological obsolescence” among senior
instructors.

This finding indicates that extensive teaching experience may not necessarily translate to contemporary
technological competency, particularly in rapidly evolving fields like metal work. The pattern suggests
that instructors who entered the profession during the digital transition period (11-15 years ago) may have
had better opportunities to develop hybrid competencies combining traditional and modern skills.

The lower competency scores among the most experienced instructors (>15 years) may reflect challenges
in adapting to new technologies later in their careers, a phenomenon that Baumann and Schmidt (2020)
attributed to decreased neuroplasticity and increased resistance to change among older professionals. This
finding has significant implications for differentiated professional development approaches that consider
career stage and learning preferences.

Direct Impact on Educational Outcomes

The strong negative correlation between re-skilling needs and student academic performance (r = -0.68, p
< 0.001) provides compelling evidence of the direct impact of instructor competency on educational
quality. This finding extends beyond previous correlational studies by demonstrating the magnitude of the
relationship and its statistical significance in the Nigerian context.

The relationship between teaching methodology gaps and student satisfaction (r = -0.72, p < 0.001)
suggests that students are acutely aware of instructional limitations and that competency gaps affect not
only learning outcomes but also the overall educational experience. This finding aligns with Anderson
and Thompson (2021), who reported similar correlations in American community colleges and
emphasized the student-centered importance of instructor competency development.

The correlation between industry relevance gaps and graduate employability (r = -0.64, p < 0.002)
provides empirical support for the economic argument for instructor re-skilling. This finding suggests that
investments in instructor development have measurable returns in terms of graduate employment
outcomes, supporting the recommendations of Adebayo et al. (2022) regarding the economic benefits of
professional development programs.

Pedagogical Implications of Technological Gaps

The moderate ratings for contemporary teaching methods (Mean = 2.91) reveal that the competency
challenge extends beyond technical skills to include pedagogical approaches. This finding resonates with
the observations of Kim and Park (2021), who emphasized that technology integration in technical
education requires both technical proficiency and pedagogical innovation.
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The integration of modern manufacturing technologies in education requires instructors to adopt new
teaching methodologies, including project-based learning, simulation-based instruction, and collaborative
problem-solving approaches. The gap in contemporary teaching methods suggests that re-skilling
programs must address both technical and pedagogical competencies to ensure effective technology
integration.

Institutional and Systemic Implications

The comprehensive nature of competency gaps identified in this study reflects systemic challenges in
Nigerian technical education that extend beyond individual institutions. The findings suggest that the
Federal College of Education (Technical), Omoku, is experiencing challenges that are likely common
across similar institutions, indicating a need for system-wide interventions rather than isolated
institutional responses.

The severity of gaps in Industry 4.0 concepts (Mean = 4.32) reflects the broader challenge of
technological leapfrogging in developing countries, where institutions must rapidly adopt advanced
technologies without the benefit of gradual technological evolution. This finding supports the arguments
of Mwangi and Ochieng (2020) regarding the unique challenges facing African technical education
institutions.

Resource and Infrastructure Implications

The identified competency gaps have significant implications for institutional resource allocation and
infrastructure development. The need for re-skilling in CNC operations, 3D printing, and digital
fabrication suggests that institutions must invest not only in instructor development but also in modern
equipment and facilities to support effective training.

This finding aligns with the observations of Eze and Okoye (2020), who noted that effective instructor
development requires access to modern equipment for hands-on practice. The resource implications
suggest that re-skilling initiatives must be accompanied by strategic investments in technological
infrastructure to ensure sustainable competency development.

Comparative Analysis with International Standards

When compared to international benchmarks, the competency gaps identified in this study appear more
pronounced than those reported in developed countries. While Weber et al. (2019) reported 73% of
European instructors lacking digital manufacturing competencies, the current study suggests that the gaps
in Nigeria may be more comprehensive, affecting both technical and pedagogical dimensions.

However, the strong correlations between competency gaps and student outcomes observed in this study
(r = -0.68 to -0.72) are consistent with international findings, suggesting that the relationship between
instructor competency and educational quality is universal, regardless of geographical context. This
consistency provides confidence in the generalizability of re-skilling benefits across different educational
systems.

Future Trajectory and Urgency

The findings of this study occur within the context of accelerating technological change in manufacturing
and education. The COVID-19 pandemic has further accelerated digital transformation in education,
making the identified competency gaps even more critical. The urgency of addressing these gaps is
underscored by Nigeria's economic development goals and the need to position technical education as a
driver of industrialization and job creation.

The study's findings suggest that without immediate and comprehensive intervention, the competency
gaps identified may widen, further compromising the quality of technical education and the
competitiveness of graduates in the global job market. This temporal dimension adds urgency to the
recommendations and emphasizes the need for prompt action by institutional and governmental
stakeholders.

Implications of the Study

Theoretical Implications

This study contributes to the body of knowledge in technical education by providing empirical evidence
of the relationship between instructor competency and student outcomes. The findings support the
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Continuous Professional Development theory by demonstrating the consequences of inadequate skill
updating in rapidly evolving technical fields.

Practical Implications

The study has several practical implications for technical education stakeholders:

1. Institutional Leadership: The findings provide administrators with evidence-based data to
support investment in instructor development programs and justify resource allocation for re-
skilling initiatives.

2. Curriculum Development: The identified skill gaps inform curriculum review processes,
ensuring that instructor preparation programs address contemporary industry requirements.

3. Policy Formulation: The results provide insights for education policymakers to develop
guidelines for continuous professional development in technical education institutions.

4. Industry Collaboration: The study highlights the need for stronger partnerships between
educational institutions and industry to ensure instructor exposure to current technologies and
practices.

Methodological Implications

The multi-perspective approach used in this study (instructor self-assessment and student evaluation)
provides a more comprehensive understanding of competency gaps. This methodology can be replicated
in similar studies to ensure balanced assessment of professional development needs.

RECOMMENDATIONS
Based on the findings of this study, the following recommendations are made:

1. The Federal College of Education (Technical), Omoku should establish a comprehensive re-
skilling program that addresses modern metal work technologies including CNC operations, 3D
printing, and robotic welding systems.

2. The institution should develop strategic partnerships with metal work industries to provide
instructors with regular exposure to contemporary equipment and practices through internship
and exchange programs.

3. A mandatory continuous professional development policy should be implemented requiring all
metal work instructors to complete a minimum of 40 hours of technology-related training
annually.

4. The college should invest in modern metal work equipment and digital fabrication tools to enable
hands-on training and skill development for instructors.

5. Regular competency assessment should be conducted using multi-source feedback including
student evaluations, peer assessments, and industry expert reviews.

6. The institution should establish a dedicated budget allocation of not less than 15% of its annual
budget for instructor development and equipment upgrading.

7. Online learning platforms and digital resources should be integrated into the re-skilling program
to ensure flexible and accessible professional development opportunities.

8. The college should create incentive structures including promotion criteria and recognition
programs that reward instructors who demonstrate excellence in modern metal work
competencies.

9. Collaborative research initiatives should be established between the institution and universities to
develop innovative teaching methodologies and curriculum updates for metal work education.

10. The college should establish a monitoring and evaluation system to track the effectiveness of re-
skilling programs and their impact on student learning outcomes and graduate employability.

CONCLUSION

This study has demonstrated significant re-skilling needs among metal work instructors at Federal
College of Education (Technical), Omoku, Rivers State. The identified gaps in modern technologies,
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digital fabrication skills, and contemporary teaching methodologies require immediate attention to ensure
the quality and relevance of tech

nical education. The strong relationship between instructor competency and student outcomes emphasizes
the critical importance of investing in continuous professional development.

The implementation of comprehensive re-skilling programs will not only enhance instructor effectiveness
but also improve student learning experiences and graduate employability. This study provides a
foundation for evidence-based decision-making in technical education development and calls for
sustained commitment from institutional leadership, government agencies, and industry stakeholders.
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