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FOREWORD 

It is with profound honour and enthusiasm that I welcome you to the Hassan Usman 

Katsina Journal of Vocational and Technical Education (HUKJOVTED), a prestigious 

scholarly platform proudly hosted by the College of Vocational and Technical 

Education, Hassan Usman Katsina Polytechnic, Katsina, Nigeria. 

 

At our institution, we are unwavering in our commitment to advancing research, 

promoting innovation, and upholding academic excellence within the field of 

vocational and technical education. HUKJOVTED stands as a testament to this 

commitment, offering a robust and credible forum for intellectual exchange among 

academics, educators, industry practitioners, policymakers, and development partners. 

 

This journal is not only a repository of knowledge but also a catalyst for transformation. 

Through the publication of high-quality research, critical analyses, and practical 

insights, HUKJOVTED aims to contribute meaningfully to the national and global 

dialogue on vocational and technical education, particularly in addressing 

contemporary challenges and identifying sustainable pathways for progress. 

I extend my sincere appreciation to the editorial board, contributors, peer reviewers, 

and institutional partners for their dedication to maintaining the highest academic and 

ethical standards. Your collective efforts continue to elevate the quality and relevance 

of this publication. 

 

To our esteemed readers and prospective contributors, I warmly invite you to explore, 

engage, and contribute to HUKJOVTED. Whether as authors, reviewers, or 

collaborators, your involvement is vital to our shared vision of leveraging research and 

innovation to drive inclusive development and societal advancement. 

 

Together, let us shape a future where vocational and technical education serves as a 

cornerstone for economic growth, youth empowerment, and national transformation. 

 

Thank you. 

Aminu Kallah Doro 

Rector, Hassan Usman Katsina Polytechnic, Katsina, Nigeria. 

November, 2025 
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DEVELOPMENT OF CUTTING FLUID FROM VEGETABLE OIL AND 

ANIMAL MILK IN MACHINING HARDENED EN19 STEEL 

Abdullahi Samaila 

Department of Mechanical Engineering, 

Hassan Usman Katsina Polytechnic, Katsina 

+2348035675653, abdullahi.samaila@hukpoly.edu.ng 
 

Abstract 

The cutting fluid contributes significantly toward machining cost and also possesses environmental 

threat. vegetable oil and camel milk as a mixture possesses the possibility of replacing some 

synthetic and mineral oil as cutting fluid, in this study the performance of the mixture of the two 

mixtures (vegetable oil and camel milk) as cutting fluid will be evaluated at various proportion and 

at various speed and feed and on the surface finish of en19 steel material as well as the tool life. 

Various percentage proportions of 80% vegetable oil to 20% camel milk, 60% vegetable oil to 40% 

camel milk, 40% vegetable oil to 60% camel milk, 20% vegetable oil to 80% camel milk. At each 

proportion the surface finish as well as tool life will be assessed and evaluated at various speeds 

and feed during turning on the lathe machine. The anticipated result for this experiment will 

determine which amount of the mixture proportion gives better surface finish and how much it 

affects the tool life; the study will also determine the effectiveness of the mixture content as cutting 

fluid on en19 steel material. From the result obtained at spindle speed of 58rpm and 80%camel milk 

to 20% vegetable oil feed rate was found to be 248m, cutting speed was 550rpm and surface 

roughness at 1951µm also at the spindle speed of 750rpm feedrate was found to be 480m, cutting 

speed at 870rpm and surface roughness of 3154µm. At the spindle speed of 950rpm feed rate and 

feed rate was found to be 650m and cutting speed 810rpm and surface roughness found to be 

5223µm respectively. 

Keywords: Cutting fluids, groundnut oil, vegetable oil, cutting tool, En19 steel. 

 

Introduction 

Cutting fluids have been used widespread in all machining processes. The positive 

effect of the use of fluids in metal cutting was first reported in 1894 by F. Taylor, 

who noticed that by applying large amounts of water in the cutting area, the cutting 

speed could be increased up to 33% without reducing tool life. The relative 

importance of the functions is dependent on the material being machined, the 

cutting tool and conditions, and the finish and accuracy required on the part. For 

example, cutting fluids with greater lubricity are generally used in low-speed 

machining and on most difficult-to-cut materials. Cutting fluids with greater 

cooling ability are generally used in high-speed machining on easier-to-cut 

materials. Cutting fluids are employed in machining to reduce friction, cool the 

mailto:abdullahi.samaila@hukpoly.edu.ng
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workpiece, and wash away the chips. With the application of cutting fluid, the tool 

wear reduces and machined surface quality improves. (Samaila A, 2022) 

Aim 

The aim of this research is to find out the performance of the mixture of vegetable 

oil and animal milk used as cutting fluid 

The Specific Objectives Are 

1. To develop the right proportion of the mixture 

2. To access the right cutting speed for better performance 

3. To establish the right depth of cut for EN19 mild steel using cutting fluid 

4. To be able to utilize the locally available materials to serve as cutting fluid 

5. To observe the [performance of the mixture based on surface finish 

Review of Related Literature 

In machining steel with HSS tool using water as a coolant and increased cutting 

speed by 40%. Flow rate, thermal conductivity of CF also important along with 

cooling and lubrication properties in machining performance. The effect of cutting 

fluid application was studied on hole accuracy and mist generation. The cooling 

and chip-transporting ability of CFs was found to have the maximum effect on 

dimensional accuracy. The performance of palm oil and groundnut oil was studied 

in terms of workpiece temperature and chip formation. It was found that the 

temperature of the workpiece is lowest with groundnut oil and highest chip 

thickness is with palm oil Belluco et al. investigated the effect of vegetable based 

cutting oil on cutting forces and power, results showed that the vegetable based 

cutting oils were better than the commercial mineral oil. Coconut oil was proved 

nonhazardous and environmentally friendly. Virgin coconut oil (VCO) is reported 

good quality physio-chemical properties and antioxidant nature. The coconut oil 

based cutting fluid with 10% and 40% oil concentration shows higher value of 

roughness than mineral oil based cutting fluid. From this study among the new 

coconut oil based cutting fluid developed the fluid with oil concentration of 20% 

produced better performance both in case of improving surface finish as well 

reducing the temperature at tool work interface and tool life (Harikrishnan Kan, et 

al (2017). 

Various Classes and Types of Cutting Fluids 

Vegetable oil produced a better surface finish than some synthetic oils and hence it 

is evident that soluble oil-based cutting fluid can be replaced with vegetable oil- 
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based cutting fluid. Based on the analysis of the S/N ratio, from the table the optimal 

machining performance for the surface roughness was obtained at 75m/min spindle 

speed (level 1); 0.40mm/rev feed rate (level 3); 0.05mm depth of cut (level 2) for 

vegetable oil based cutting fluid, and 75m/min spindle speed (level 1); 0.40mm/rev 

feed rate (level 3); 0.08mm depth of cut (level 3) for soluble oil based cutting fluid. 

At various working conditions parameters like depth of cut have significant impact 

and affect the surface roughness on workpiece especially at high temperature. 

Ogedengbe Temitayo Samson et al (2019). 

Experimental Detail/ Methodology 

The purpose of this research was to Developed a cutting fluid from locally available 

mixture of vegetable Oil and Camel Milk as Cutting Fluids on the surface of En19 

steel grade material for machining. vegetable oil and camel milk as a mixture 

possesses the possibility of replacing some synthetic and mineral oil as cutting 

fluid, in this study the performance of the mixture of the two extract as cutting fluid 

will be evaluated at various proportion and at various speed and feed and on the 

surface finish on en19 steel material as well as the tool life. Various percentage 

proportions of 80% vegetable t oil to 20% camel milk, 60% vegetable t oil to 40% 

camel milk, 40% vegetable oil to 60% camel milk, 20% vegetable oil to 80% camel 

milk. At each proportion the surface finish as well as tool life will be assessed and 

evaluated at various speeds and feed during turning on the lathe machine. The 

anticipated result for this experiment will determine which amount of the mixture 

proportion gives better surface finish and how much it affects the tool life; the study 

will also determine the effectiveness of the mixture content as cutting fluid on en19 

steel material. 

Machines and Equipment 

The following are the machines and equipment used throughout the experiment: 

a. Lathe Machine with 3 Jaw Chuck 

Brand/Model: WARCO L327BH 

No of Axis: Four Axes 

Working Range: 800mm × 600mm × 500mm 

Maximum Spindle Speed: 1240rpm 

Load Capacity: 120 kg 

Cutting Tool Materials 

Cutting tool is a wedge shaped and sharp-edged device that is used to remove 

excess layer of material from the workpiece by shearing during machining in order 
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to obtain desired shape, size and accuracy. It is rigidly mounted on the machine 

tool. A relative velocity between workpiece and cutting tool is also provided by 

various mechanical and other arrangements for cutting action. 

Cemented Carbide Tool 

Tool Diameter: 20mm 

Length of tool: 200mm 

Nose Radius: 7mm 

Workpiece Material Specimens 

Apiece of metal or other material that is in the process of being worked on or made 

or has actually been cut or shaped by a hand tool or machine. In this experiment the 

metal work piece has the following. 

Workpiece Diameter: 30mm 

Length of the Workpiece: 150mm 

a. Vegetable Oil sample 

Volume: 5Liters 

b. Camel Milk Sample 

Volume: 5 Liters 

Machining Procedure 

The type of machining carried out in this research is turning operation perform on 

lathe machine using an EN19 Steel workpiece, on each workpiece a ration of the 

samples will be mixed to serve as a cutting fluid at one selected speed i.e. 550rpm, 

750rpm, and 950rpm and each surface of these three workpieces will be checked 

with the same mixture ratio. 

Subsequently, another mixture with different ratio i.e. 60% camel milk and 40% 

vegetable oil will also be prepared to serve as cutting fluids for the next three sets 

of workpiece and this continue with a different mixture up to the last. 

Research Design. 

The following tables contain input parameters for all the mixture contents 

Table 1: Input Parameter mixture of 80% camel milk to 20% vegetable oil 
S/N Spindle Speed Mixture Percentage Mixture Ratio 

1 550 80/20 4 

2 750 80/20 4 

3 950 80/20 4 
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Table 2: Input Parameter mixture of 60% camel milk to 40% vegetable oil 
S/N Spindle Speed Mixture Percentage Mixture Ratio 

1 550 60/40 1.5 

2 750 60/40 1.5 
3 950 60/40 1.5 

Table 3: Input Parameter mixture of 40% camel milk to 60% vegetable oil 
S/N Spindle Speed Mixture Percentage Mixture Ratio 

1 550 40/60 0.66 

2 750 40/60 0.66 
3 950 40/60 0.66 

Table 4: Input Parameter mixture of 20% camel milk to 80% vegetable oil 
S/N Spindle Speed Mixture Percentage Mixture Ratio 

1 550 20/80 0.25 

2 750 20/80 0.25 
3 950 20/80 0.25 

Data Presentation 

The following tables shows the results from the various mixture percentage of 

camel milk and vegetable oil as cutting fluids during the turning operation on the 

en19 steel workpiece, the table shows both the selected and calculated values (input 

and output values). 

Table 4.1: Result of Mixture Content of 80% camel milk and 20% vegetable oil 
S/N Spindle 

Speed (rpm) 

Mixture 

Percentage (%) 

Mixture 

Ratio (%) 

Feed Rate 

(m/r) 

Cutting 

Speed (rpm) 

Surface 

Roughness (µm) 
1 550 80/20 4 248 420 1951 

2 750 80/20 4 480 570 3154 
3 950 80/20 4 650 810 5223 

Table 4.2: Result of Mixture Content of 60% camel milk and 40% vegetable oil 
S/N Spindle 

Speed (rpm) 

Mixture 

Percentage 
(%) 

Mixture 

Ratio (%) 

Feed 

Rate 
(m/r) 

Cutting 

Speed 
(rpm) 

Surface 

Roughness 
(µm) 

1 550 60/40 1.5 248 420 1366 

2 750 60/40 1.5 480 570 3145 

3 950 60/40 1.5 650 810 4863 



HUKJOVTED VOLUME 1 NUMBER 1 2025 

6 

 

 

Table 4.3: Result of Mixture Content of 40% camel milk and 60% vegetable oil 
S/N Spindle 

Speed (rpm) 

Mixture 

Percentage 
(%) 

Mixture 

Ratio (%) 

Feed 

Rate 
(m/r) 

Cutting 

Speed 
(rpm) 

Surface 

Roughness 
(µm) 

1 550 40/60 0.66 248 420 1254 

2 750 40/60 0.66 480 570 3022 
3 950 40/60 0.66 650 810 4343 

 

Table 4.4: Result of Mixture Content of 20% camel milk and 80% vegetable oil 
S/N Spindle 

Speed (rpm) 

Mixture 

Percentage 

(%) 

Mixture 

Ratio (%) 

Feed 

Rate 

(m/r) 

Cutting 

Speed 

(rpm) 

Surface 

Roughness 

(µm) 

1 550 20/80 0.25 248 420 1146 

2 750 20/80 0.25 480 570 2564 

3 950 20/80 0.25 650 810 3476 

Table 4.5: Values for tool life at the selected speed 
S/N Spindle Speed (rpm) Mixture Ratio (%) Tool Life (T) Min 

1 550 80/20 57781 

2 750 80/20 150933 
3 950 80/20 382375 

 

Data Analysis of the Results 

TAGUCHI ANALYSIS 1: Table Data4.6 Table, Spindle Speed, Feed Rate, 

Cutting Speed and Surface Roughness 

Spindle Speed Feed Rate Cutting Speed Surface Roughness 

550 248 420 1951 

750 480 570 3154 

950 650 810 5223 

550 248 420 1951 

750 480 570 3154 

950 650 810 5223 

550 248 420 1951 

750 480 570 3154 

950 650 810 5223 

Response Table for Signal to Noise Ratios 

Taguchi Analysis: Surface Roughness versus Mixture Ratio, Feed Rate, Cutting 

Speed 
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Table 4.7: Response Table for Signal to Noise Ratios 
Level Mixture Ratio Feed Rate Cutting Speed 

1 60.97 54.35 60.97 

2 61.44 61.47 60.97 

3 60.97 67.55 61.44 

Delta 0.48 13.20 0.48 

Rank 2 1 3 

Table 4.8: Response Table for Means 
 

Level Mixture Ratio Feed Rate Cutting Speed  

1 1342.7 522.0 1342.7  

2 1409.3 1187.7 1342.7  

3 1342.7 2385.0 1409.3  

Delta 66.7 1863.0 66.7  

Rank 2.5 1 2.5  

 

Response Table for Means 
Level Spindle Speed Feed Rate Cutting Speed 

1 1342.7 522.0 1342.7 

2 1409.3 1187.7 1342.7 

3 1342.7 2385.0 1409.3 

Delta 66.7 1863.0 66.7 

Rank 2.5 1 2.5 

Analysis of Variance 

Table 4.10: Response Table for Means 

Source  DF Adj SS Adj MS F-Value P-Value 

Regression  3 5336593 1778864 236.79 0.000 

Spindle Speed  1 97 97 0.01 0.914 

Feed Rate  1 5329078 5329078 709.37 0.000 

Cutting Speed  1 7417 7417 0.99 0.366 

Error  5 37562 7512   

Total 8 5374155     
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Table 4.11: Response Table for Signal to Noise Ratios 
Level Mixture Ratio Feed Rate Cutting Speed 

1 60.97 54.35 60.97 

2 61.44 61.47 60.97 

3 60.97 67.55 61.44 

Delta 0.48 13.20 0.48 

Rank 2 1 3 

 
Regression Analysis: Surface Roughness versus Mixture Ratio, Feed Rate, Cutting Speed 

Table 4.12: Regression Equation 
Surface Roughness = -1245 - 6.1 Mixture Ratio + 4.734 Feed Rate + 0.00530 Cutting Speed 

 

Coefficients 
Term Coef SE Coef T-Value P-Value VIF 

Constant -1245 142 -8.74 0.000  

Mixture Ratio -6.1 20.2 -0.30 0.775 1.00 

Feed Rate 4.734 0.176 26.84 0.000 1.00 

Cutting Speed 0.00530 0.00529 1.00 0.363 1.00 

Model Summary 

S R-sq R-sq(adj) R-sq(pred) 

86.0034 99.31% 98.90% 97.80% 

Discussion of the Results. 

The aim of this experiment was to develop a cutting fluid from vegetable oil and animal 

milk for machining en19 steel. Obtained results were closely observed and it is found that 

the results are near to the end of the experiment having evaluated the output parameters as 

cutting speed, surface roughness and tool life. 



HUKJOVTED VOLUME 1 NUMBER 1 2025 

9 

 

 

From the result obtained its proved that feed rate and spindle speed affect both cutting 

speed and surface roughness and the impact of cutting fluids also determines the surface 

finish in this experiment for mixture of 60% camel milk to 40% vegetable oil tthe 

magnitude of surface roughness at the three selected speed of 550rpm, 750rpm and 950rpm 

are 1366µm, 3145µm and 4863µm. which give more value closer to standard value. 
 

The cutting speed was also found to be 420rpm, 570rpm and 810rpm at the same three 

selected speed, also from the same ration of the mixture the result shows that, mixture with 

the highest camel milk provide more cooling effects while mixture with the highest 

vegetable oil provides more lubrication effects. 

 
Conclusion 

This work was motivated by the possibility of finding a more rational approach in cutting 

fluid development and its performance in turning en19 steel specimen and trying to assess 

the impact of cutting fluids on its surface. In this research the performance of mixture of 

camel milk and vegetable oil to serve as cutting fluids has been investigated and the results 

of the surface roughness for Mixture Content of 80% camel milk and 20% vegetable oil of 

was to be 1951µm for the speed of 550rpm and the feed rate of 248m/rev also it was found 

that the surface roughness increases to 3154µm at the speed of 750rpm and feed rate 480 

also in the third speed of 950rpm the surface roughness is 5223µm at feed rate of 650m/rev 

As indicated for the rest of the mixtures in the various table of result .by this results it 

clearer shows that a surface roughness keep being increase with the increase in the spindle 

speed and feed rate as well as with the increase of cutting speed. The various analysis from 

TAGUCHI and ANOVA shows some variances against the speed and changing variables 

as show on various chart and response tables in chapter four. 

 

The tool life was also been investigated are these speed 550rpm, 750rpm and 950rpm were 

found to be T = 57781min, 150933min and 382375min respectively. Which clearly prove 

that the mixture of this two natural ingredients camel milk and vegetable oil are effective 
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to serve as cutting fluids and are good to extend the life of a cutting tool, the mixture is 

also found to be harmless and has no effect to both machine and operators. 

 

Fig. 5.: Al the completed EN19 Steel. workpiece after turnin 
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Abstract 

This paper examines the role of adult literacy programmes in promoting sustainable life 

development through skills acquisition, economic empowerment, environmental 

awareness, and social inclusion. Focusing on Faskari Local Government Area, the study 

adopted a documentary review method, drawing on published research, government 

reports, and institutional documents to identify how adult literacy programmes contribute 

to residents’ development. The findings revealed a clear link between adult literacy 

programmes and sustainable life development in the area, particularly through vocational 

training, establishment of small businesses, and formation of cooperative societies. Based 

on these findings, recommendations are provided to strengthen adult literacy initiatives 

across Faskari Local Government Area and Katsina State. 

 
Keywords: Adult literacy, Skills acquisition, Economic empowerment, Environmental awareness, 

and Social inclusion  

 

Introduction 

Adult literacy involves redefining one’s life needs and opportunities in line with 

ongoing sociopolitical, economic, and technological changes. UNESCO (2018) 

describes adult literacy as the ability to identify, understand, interpret, create, 

communicate, and compute using printed and written materials associated with 

various contexts. This reflects a continuum of learning that allows adults to achieve 

personal goals, develop their potential, and fully participate in their communities. 

The National Bureau of Statistics (2023) highlights the role of adult literacy in 

empowering individuals and strengthening community resilience. Merriam (2020) 

further explains that adult literacy extends beyond formal schooling, focusing on 

practical skills that address real-life challenges. This makes adult literacy essential 

for sustainable life development, particularly when combined with vocational 

training, small business development, and cooperative societies as seen in Faskari 

Local Government Area. 

mailto:murtalasale35@gmail.com
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Adult 

Ojo (2022) defines an adult as an individual who has reached both quantitative 

maturity, typically age eighteen, and qualitative maturity involving psychological, 

social, and economic readiness. Ochoma (2010) adds that adulthood is a life stage 

marked by responsibility and productivity, requiring individuals to display inherent 

qualities that signal maturity. 

 

Literacy 

Literacy is a continuum of learning involving reading, writing, numeracy, and 

related skills such as digital literacy and media literacy (UNESCO, 2017). UNDP 

(2021) describes literacy as the ability to understand how sounds relate to written 

words. Thompson (2020) notes that in Nigeria, an individual who can read, write, 

and apply basic numeracy skills is considered literate. 

 

Adult Literacy 

According to UNESCO (2023), adult literacy covers any form of learning 

undertaken by adults beyond traditional schooling. Merriam and Bierema (2020) 

describe adult literacy as adaptive and learner-centered, supporting practical 

application and lifelong learning. OECD (2022) emphasizes adult literacy as 

essential for navigating changing social and economic environments. 

Skills Acquisition 

Magill (2007) defines skills acquisition as learning to perform tasks that support 

survival or income generation. It involves behavioral and neurological processes 

that shape how individuals learn motor and practical skills. 

 

Economic Empowerment 

The World Bank (2022) describes economic empowerment as the process through 

which individuals especially marginalized groups gain the ability to make informed 

decisions that improve their financial security and access necessary resources, 

which is crucial for rural development. 

 

Environmental Awareness 

UNESCO (2021) explains environmental awareness as understanding natural 

ecosystems and the impact of human activities. It involves developing sustainable 

attitudes and behaviours that promote conservation and responsible land use. 
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Social Inclusion 

According to Wilson (2016), social inclusion ensures equal opportunities and 

access to essential services regardless of gender or background. It promotes equity 

and meaningful participation in society. 

Findings 

The reviewed literature indicates that adult literacy programmes in Faskari Local 

Government Area significantly enhanced skills acquisition and vocational 

development, allowing participants to establish small businesses and cooperative 

societies (Musa, 2020). Environmental education integrated into literacy 

programmes increased awareness of sustainable farming practices (Ibrahim, 2021). 

Financial literacy improved adults' abilities to manage resources and strengthen 

business operations, promoting community development (Maje, 2024). Women 

and marginalized groups were found to benefit significantly, becoming more active 

in economic and social spaces. 

Discussion 

Adult literacy programmes directly support sustainable life development in Faskari 

Local Government Area. The link between literacy, vocational skills, and economic 

empowerment is clear, especially through the growth of small businesses and 

cooperative societies (Musa, 2020). This supports the World Bank’s (2022) 

assertion that economic empowerment enhances wellbeing. The integration of 

environmental education encourages sustainable land use, aligning with UNESCO 

(2021). Financial literacy promotes equal access to opportunities, supporting 

Wilson’s (2016) argument for social justice. Collectively, these findings show that 

adult literacy programmes are essential tools for community advancement. 

Conclusion 

Adult literacy programmes in Faskari Local Government Area have significantly 

improved economic empowerment, environmental sustainability, and social 

inclusion. Literacy combined with vocational skills has enabled residents to 

establish small businesses and join cooperative societies. Women and marginalized 

groups have gained improved participation in community development, making 

adult literacy a vital tool for sustainable life development. 

Recommendations 

1. Integrate advanced vocational training into adult literacy programmes, 

especially in technology, agribusiness, and renewable energy. 
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2. Strengthen partnerships with government agencies, NGOs, and private-sector 

stakeholders to ensure sustainability. 

3. Make environmental literacy a core component of all adult literacy programmes 

in rural communities. 

4. Promote the participation of women and marginalized groups to enhance 

inclusiveness. 

5. Establish monitoring and evaluation systems to track long-term impacts of adult 

literacy programmes on economic, social, and environmental outcomes. 
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Abstract 

Open distance and flexible e-learning (ODFeL) might just be the way forward for making TVET in 

Nigeria more sustainable, especially when traditional classes still struggle with poor access, limited 

carrying capacity and low engagement. This study took a review method approach looking at 

numbers like enrolment, completion, and how satisfied learners are, while also exploring the 

teachers and students’ perception to get the real evidence. Technology has really changed the way 

we learn and share information, especially in sectors like Technical and Vocational Education and 

Training (TVET). Generally speaking, this trend hint that digital learning is not just about 

expanding TVET opportunities; it also backs the kind of ongoing skills development needed to keep 

pace with Nigeria’s shifting Science, Technology, Engineering, and Mathematics (STEM) 

challenges. In most cases, a boost in innovative, flexible learning methods can help push the 

workforce to adapt to new demands, which might even fuel broader socio-economic progress. The 

results shows that a 35% increase in course completion rates and an 82% increase in student 

satisfaction following the implementation of ODFeL frameworks compared to traditional classroom 

settings. Overall, the research recommends open distance and flexible e-learning into TVET policies 

as a strategic move aimed at nurturing more sustainable educational practices while also aiming to 

enhance STEM delivery across the country. 

 

Keywords: Flexible e-Learning, ODFeL, Open Distance, Sustainability and TVET 

 

Introduction 

Technology has really changed the way we learn and share information, especially 

in sectors like Technical and Vocational Education and Training (TVET). Open 

Distance and Flexible e-Learning (ODFeL) is a step forward in solving some 

challenges bedabbling developing countries like Nigeria, with high unemployment 

among graduates and limited access to quality education make matters even more 

complicated. kind of steps in as a smart workaround to fix the many issues 

traditional learning faces, like poor accessibility and low engagement, which are 

big problems in a country as diverse and crowded as Nigeria (Niksiar, Özverir, & 

Meghdari, 2025). Open Distance and Flexible e-Learning (ODFeL ) is a step 

forward in solving some challenges affecting Nigerian youths like limited access to 

mailto:lawal.idris.bagiwa@hukpoly.edu.ng
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available and quality education (Abdul-Salaam, 2022). In this study, the researcher 

looks into whether ODFeL can actually improve long-term educational outcomes 

in TVET by dealing with these challenges of access and quality that have affected 

the TVET education for long (Sawyer & Otamiri, 2024). The research mainly dives 

into how open and distance e-learning strategies connection with the TVET system, 

checking out effects on enrollment numbers, completion rates, and even overall 

learner satisfaction. 

 

Review of Related Literature 

With the introduction of Technology, Education today is going through dynamic 

changes and a growing need for more flexible learning. Open Distance and Flexible 

e-Learning (ODFeL) now serve as a way forward to tackle challenges in Nigeria. 

This method is aimed at narrowing down educational gaps and open opportunities 

for those left out of the traditional classroom section. The literature shows that 

ODFeL brings special achievements in TVET, where hands-on skills really matter 

for steady growth (Niksiar et al., 2025) 

 

Some existing researches reveals that these strategies not only promote inclusive 

learning but also boost how engaged and likely learners are to stick around 

(Ghoulam & Bouikhalene, 2024). At the same time, the mix of technological 

infrastructure with ODFeL delivery has drawn attention, especially because Nigeria 

struggles with inadequate internet connections and a lack of digital know-how 

among both teachers and students (Abdul-Salaam, 2022; Ghoulam & Bouikhalene, 

2024). Even with all these positive strides, there’s a clear shortage of in-depth 

studies looking at the long-term effects of ODFeL on keeping TVET sustainable 

in Nigeria. 

Many researchers have striven on quick pedagogical wins or single case studies 

instead of examining broader, long-term impacts (Adebisi, 2014). There is no much 

research to figure out how government and institutional policies either help or 

hinder ODFEL ’s spread in TVET programs (Adedoyin, Enebe, Oyekunle, & 

Balogun, 2023; Adekoya, Fasae, & Alade, 2024). This really matters as Nigeria 

pushes to diversify its economy and improve workforce quality, highlighting the 

need to explore how to use ODFeL to build lasting and aligned educational 

frameworks (Alhawiti, 2023). 
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Some emerging trends in research suggest that new instructional designs and 

approaches that place learners at the center help ODFeL work better think flexible 

schedules and access to various resources (Alumona & Akinseinde, 2023). In 

addition, research on mixing soft skills with technical training through ODFeL 

remains inadequate, even though that blend could be key for preparing graduates 

for today’s unpredictable workplace (Aminu, 2024). 

It becomes increasingly important to put together what we know about ODFeL and 

TVET sustainability in Nigeria examining both the successes and the challenges 

that still need real solutions. Generally speaking, this review aims to point out fresh 

research paths that could refine ODFeL into a solid educational model, thus helping 

Nigeria move toward a more inclusive and sustainable development plan 

(Benabbes, Zellou, Housni, & El Mezouary, 2023). 

By revealing and addressing these gaps, future investigations can better inform 

policy and practice within Nigeria’s TVET Institutions and educational sector in 

general. In Nigeria, open distance and flexible e-learning (ODFeL) has been 

drawing attention as a pivotal strategy to keep TVET sustainable. Previous 

researches show how limited conventional education access—especially for 

marginalized groups, this calls for the need of e-learning solutions to bridge those 

gaps (Bolaji & Onikoyi, 2024). 

Researchers like Borishade, Ogunnaike, Salau, Motilewa, and Dirisu (2021) have 

observed that ODFeL offers an adaptable framework to meet diverse learning 

needs. The study tend into the idea that integrating ODFeL into Nigeria’s education 

sector brought clear socio-economic benefits, helping learners acquire crucial skills 

and be read for job (Egielewa, Idogho, Iyalomhe, & Cirella, 2022). This perspective 

got extra backing from (Gamede, Ajani, & Afolabi, 2022) who found that flexible 

learning raises both student engagement and retention, contributing directly to 

better outcomes in TVET programs. With e-learning technologies advancing, a 

growing number of case studies are now highlighting successful ODFeL 

implementations across Nigerian institutions. For example, Ghoulam and 

Bouikhalene (2024) noted that these programs have not only opened up education 

access but have also boosted job opportunities for graduates, aligning learning 

results with market demands. 
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Recent evaluations generally emphasize that solid policy support and strategic 

frameworks are essential to sustain ODFeL initiatives, as noted by (Ghoulam, 

Bouikhalene, Babori, & Falih, 2024). All these findings together build the idea that 

ODFeL is not a temporary initiative but an actual transformative force for TVET 

sustainability in Nigeria. Taking a closer look at ODFeL as a sustainable trend in 

Nigeria’s TVET has brought up several interesting points. A focus in many 

discussions is the method’s adaptability its ability to extend education access to a 

wide range of learners, including those in remote areas. 

 

This flexibility becomes absolutely vital in Nigeria since traditional schooling often 

relied on geographical and socio-economic pressures (Maphalala & Adigun, 2021). 

Some studies show that ODFeL not only widens who can learn but also considers 

modern technology to upgrade the overall learning experience. Digital tools used 

in these programs link with increased student engagement and lead to more 

interactive classes both crucial for robust technical education (Mustapha et al., 

2023; Sawyer & Otamiri, 2024) 

 

Many authors argue that such technology integration within ODFeL improves skill 

building, ultimately benefiting the workforce and tying educational outcomes to 

national development goals. In the end, this literature review lays the groundwork 

for deeper investigations into how ODFeL can drive sustainable educational 

frameworks within Nigeria’s TVET landscape. By tackling the key gaps identified 

above, stakeholders can better harness ODFeL’s transformative potential, helping 

to build a skilled and agile workforce ready to meet the demands of a dynamic 

economy 

 

Table 1: TVET Enrollment in Nigeria (Sawyer & Otamiri, 2024). 
Year Total Enrollment Open Distance Learning Enrollment Percentage ODL 

2020 500000 50000 10 

2021 550000 75000 13.6 

2022 600000 110000 18.3 

2023 650000 160000 24.6 

2024 700000 220000 31.4 

 

Methodology 

ODFeL plays a great role in boosting TVET sustainability in Nigeria, and we really 

have to look into this with a strong research approach. Education gaps and the old-

school challenges like limited access and quality, limited carrying capacity and low 
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engagement in everyday classes call for a mix of research methods thinking both 

numbers and real-life experiences. In most cases, people still don’t fully grasp how 

ODFeL arrangements fit into Nigeria’s schooling setup, especially when it comes 

to TVET. 

 

This research sets out two main goals: first, to see how ODFeL influences how 

students stick with their courses, and second, to figure out the challenges teachers 

and students experience when using ODFeL strategies. Review of existing 

literatures was conducted in order to achieve the aim of the research. This method 

matters not just because it feeds into academic discussions on e-learning but also 

because it helps craft workable ideas that meet our sustainable development goals. 

In most cases, it’s about connecting the dots between everyday experiences and 

literatures. 

 

Taking a broader look at global trends from UNESCO (Dhurumraj & Govender, 

2024), this study strives to offer evidence-based discussion for policymakers and 

educators aiming to get the best out of ODFeL in TVET, not just in Nigeria but 

beyond as well. Ultimately, by using these methods, the research tends to shed new 

light on how ODFeL can reduce educational inequalities and push both academic 

understanding and practical results in the TVET field. There’s real promise here to 

fill some critical gaps in current literature while also nurturing educational models 

that hold up over time. 

Table 2: TVET Enrollment in Nigeria by Learning Mode (Dhurumraj & Govender, 2024) 
Year Traditional Classroom Open Distance 

Learning 

Flexible e-

Learning 

Total 

Enrollment 

2020 450000 75000 25000 550000 

2021 425000 100000 50000 575000 

2021 400000 125000 75000 600000 

2023 375000 150000 100000 625000 

2024 350000 175000 125000 650000 

 

Results 

Nigeria's technical and vocational training sector is facing challenges of 

technological resources, staffing, funding etc. In most cases, that's pushing schools 

to try out something different, like Open Distance and Flexible e-Learning 

(ODFeL). This new development in education aims to offer quality learning to a 

wide range of students while following sustainable development goals. Research 
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shows that course completions jumped roughly 35% after ODFeL implemention, a 

sign that learners are engaging more and about 82% of students like the online setup 

for its ease and flexibility (Niksiar et al., 2025). Studies generally speak to the 

benefits of online learning in boosting technical education (Oladejo, Raheem, & 

Bashir, 2023); overthought there are challenging issues like unreliable internet and 

low digital literacy that pop up repeatedly (Sawyer & Otamiri, 2024). 

 

The ODFeL fills in some gaps, it is not a silver bullet that automatically levels the 

playing field special help is needed for marginalized groups (Dhurumraj & 

Govender, 2024). Ultimately, this work adds a new knowledge to what we know 

about distance learning while giving teachers and policymakers some practical 

points to improve TVET in Nigeria and similar contexts. If we can work out those 

technological issues, ODFeL might just turn skill development on its head, paving 

the way for a more inclusive workforce ready to face 21st-century challenges. 

Figure 1 shows the impact of Open Distance and Flexible e-Learning (ODFeL) on 

Nigeria's Technical and Vocational Education and Training (TVET) system. 

Specifically, it highlights a 35% increase in course completion rates and an 82% 

increase in student satisfaction following the implementation of ODFeL 

frameworks compared to traditional classroom settings. This data effectively 

underscores the benefits of ODFeL in enhancing educational outcomes in TVET. 
 

Figure 1: Impact of Open Distance and Flexible e-Learning (ODFEL ) on Nigeria's 

Technical and Vocational Education and Training (TVET) system (Niksiar et al., 

2025). 
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Discussion 

ODFeL is shaking up technical and vocational education in Nigeria in ways that 

people hadn't really expected. A recent study shows a 35% rise in course 

completions once these flexible, online methods were introduced (Niksiar et al., 

2025). Nearly 82% of students said they liked the freedom e-learning brings – 

Clearly, in a country where traditional classes have often skipped over large groups, 

this new approach is stepping in to fix long-standing access issues (Alhawiti, 2023). 

Generally speaking, technology in education opens up pathways that allow those 

on the sector to tap into quality learning (Alumona & Akinseinde, 2023). 

Policymakers need to really pay attention here, especially to beef up things like 

internet access and digital skills training – challenges that earlier studies have 

flagged (Aminu, 2024). It’s interesting, to see that actual success comes when 

digital education fits local needs and benefits from a team effort among 

governments, schools, and the private sector. Linking ODFeL to bigger goals – like 

boosting job skills and employability – gives it a transformative edge that’s hard to 

ignore. To sum it up, ODFeL could lift the socio-economic prospects for many in 

Nigeria when integrated into TVET system. 

Table 3: TVET Enrollment and Completion Rates in Nigeria (2020-2024) (Niksiar 

et al., 2025) 
Year Total Enrollment Female Enrollment (%) Male Enrollment 

(%) 

Completion 

Rate (%) 

2020 1250000 42 58 68 

2021 1320000 45 55 70 

2022 1410000 47 53 72 

2023 1520000 49 51 75 

2024 1650000 51 49 78 

 

Conclusion 

Exploring Open Distance Flexible e-Learning (ODFEL) in Nigeria’s TVET sector 

uncovers some pretty interesting points about boosting access and getting better 

educational outcomes. The research, for instance, suggested that when schools 

blended ODFeL into their programs, course completions jumped by roughly 35%. 

It even dug into the issue of unfair access to quality education; basically, showing 

that ODFeL can narrow those gaps and get marginalized learners more involved. 

In addition, about 82% of respondents said they liked the flexibility of online 

learning, which really backs up the idea of ODFeL as a game-changer for TVET. 

The impact of these findings spreads out in unexpected ways. On one hand, they 
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add to the discussion about educational fairness by hinting that technology-driven 

learning might finally remove the long-established inequalities in Nigeria’s 

educational system. On the other hand, the study clearly calls for new policies that 

centered on better infrastructure and digital skills aa a must if ODFeL is going to 

be implemented in TVET sector. As more institutions start adopting these 

approaches, there’s a real possibility of building a more inclusive education system 

that, in turn, could spur local economic growth and help improve social mobility. 

Generally speaking, the research uncovers long-term sustainability, access and 

quality TVET education when ODFeL is integrated into the Nigeria’s TVET sector. 

Future research may focus on finding whether there is difference in terms of ODFeL 

implementation strategy among the Nigeria’s TVET Institutions like Polytechnics 

and Monotechnic. 
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Abstract 

Vocational education plays a vital role in achieving Sustainable Development Goals (SDGs) 

globally, and Nigeria is no exception. This study investigates the impact of vocational education on 

SDG 4 (Quality Education) and SDG 8 (Decent Work and Economic Growth) in Nigeria. Using a 

mixed-methods research design, the study gathered empirical evidence through surveys, focus 

group discussions, and interviews with vocational education students, teachers, and administrators 

in Katsina State, Nigeria. The findings reveal a consensus among stakeholders on the positive role 

of vocational education in enhancing educational quality, promoting learner engagement, 

developing critical skills, and preparing students for the workforce. Additionally, respondents 

recognize vocational education's contribution to promoting decent work, entrepreneurship, 

productivity, and inclusive economic growth. The study identifies challenges such as inadequate 

funding and outdated curricula while highlighting opportunities for improvement, including 

increased investment and industry-academic partnerships. The study recommends prioritizing 

vocational education by investing in infrastructure, teacher training, and curriculum updates, and 

collaborating with industries to develop demand-driven training programs. By addressing the skills 

gap and promoting inclusive economic growth, vocational education can contribute significantly to 

achieving SDGs 4 and 8 in Nigeria. This study contributes to the ongoing efforts to achieve 

sustainable development in Nigeria and provides policy recommendations for improving vocational 

education in the country. 

Keywords: Vocational Education, Sustainable Development Goals, Quality Education, Decent 

Work, Economic Growth, Nigeria.  

Introduction 

Vocational education plays a vital role in achieving Sustainable Development 

Goals (SDGs) globally, and Nigeria is no exception. The SDGs, adopted by the 

United Nations in 2015, aim to end poverty, protect the planet, and ensure peace 

and prosperity for all by 2030. Among the 17 SDGs, Goal 4 (Quality Education) 

and Goal 8 (Decent Work and Economic Growth) are particularly relevant to 

vocational education. 
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Vocational education, also known as technical and vocational education and 

training (TVET), refers to the acquisition of skills, knowledge, and competencies 

necessary for employment or self-employment in a particular trade or occupation. 

It prepares learners for the world of work, equipping them with practical skills and 

an entrepreneurial mindset to succeed in their chosen fields (Wagner, 2018). As 

noted by Froy (2017), vocational education is essential for developing the skills and 

competencies required for economic growth and sustainable development. 

In Nigeria, vocational education is crucial for achieving SDG 4, which aims to 

ensure inclusive and equitable quality education and promote lifelong learning 

opportunities for all. Nigeria's education system faces significant challenges, 

including a large number of out-of-school children and youth, inadequate 

infrastructure, and a curriculum that does not prepare students for the modern 

workforce (UNESCO, 2020). Vocational education can help address these 

challenges by providing alternative pathways for skills acquisition and 

employment. According to Adebayo (2019), vocational education can help reduce 

the high rate of youth unemployment in Nigeria by providing skills training and 

entrepreneurship development. 

Furthermore, vocational education is essential for achieving SDG 8, which aims to 

promote sustained, inclusive, and sustainable economic growth, full and productive 

employment, and decent work for all. Nigeria's economy faces significant 

challenges, including high levels of unemployment, poverty, and inequality 

(National Bureau of Statistics, 2022). Vocational education can help address these 

challenges by providing skills training and entrepreneurship development, enabling 

individuals to access decent work and contribute to economic growth. As noted by 

the International Labour Organization (ILO, 2020), vocational education can help 

promote sustainable economic growth and reduce poverty by providing skills 

training and employment opportunities. 

This study aims to investigate the impact of vocational education on SDG 4 and 8 

in Nigeria, examining the current state of vocational education in the country, its 

challenges, and opportunities for improvement. By exploring the linkages between 

vocational education and SDGs, this study seeks to contribute to the ongoing efforts 

to achieve sustainable development in Nigeria. 
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Statement of the Problem 

Despite Nigeria's vast human and natural resources, the country faces significant 

challenges in achieving sustainable development. Central to these challenges are 

the issues of educational quality and economic stability, which are directly 

addressed by Sustainable Development Goals (SDGs) 4 and 8. SDG 4 focuses on 

ensuring inclusive and equitable quality education and promoting lifelong learning 

opportunities for all, while SDG 8 aims to promote sustained, inclusive, and 

sustainable economic growth, full and productive employment, and decent work 

for all. 

 

In Nigeria, the traditional education system has struggled to meet the diverse needs 

of the labor market, resulting in a disconnect between educational outcomes and 

employment opportunities. This gap has contributed to high rates of youth 

unemployment and underemployment, impeding the nation's economic growth and 

development. Vocational education, which provides practical and relevant skills, 

offers a potential solution to this problem. However, the vocational education 

system in Nigeria faces its own set of challenges, including inadequate 

infrastructure, insufficient funding, outdated curricula, and a lack of qualified 

instructors. 

The problem is further compounded by socio-economic disparities and regional 

inequalities, which limit access to quality vocational education for many Nigerians, 

particularly those in rural areas and disadvantaged communities. Without effective 

vocational training programs, many young Nigerians are left without the skills 

necessary to secure decent work, perpetuating cycles of poverty and social 

exclusion. 

 

Therefore, there is an urgent need to investigate the impact of vocational education 

on achieving SDG 4 and SDG 8 in Nigeria. This research aims to identify the 

specific ways in which vocational education can enhance educational quality and 

economic outcomes and to propose strategies for overcoming the barriers that 

hinder the effectiveness of vocational training programs. By doing so, the study 

seeks to contribute to the development of policies and practices that can better align 

Nigeria's educational system with its economic needs, ultimately fostering 

sustainable development and improved quality of life for all Nigerians. 
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Objectives of the Study 

The main objective of the study is to investigate the impact of vocational education 

on Sustainable Development Goals (SDGs). Specifically, the study sought to; 

a. Investigate the impact of vocational education on SDG 4 (Quality Education) 

b. Explore the relationship between vocational education and SDG 8 (Decent 

Work and Economic Growth) 

 

Research Questions 

The following research questions guide this study; 

a. What is the impact of vocational education on the achievement of SDG 4 

(Quality Education)? 

b. What is the relationship between vocational education and SDG 8 (Decent 

Work and Economic Growth)? 

 

Literature Review 

Overview of Vocational Education in Nigeria 

Vocational education in Nigeria has experienced various phases of development, 

reflecting the nation's socio-economic priorities and educational policies. Since the 

colonial era, technical schools were established to train personnel for colonial 

administration and industries, marking the inception of vocational education in the 

country (Ezeudu, 2017). Post-independence, Nigeria intensified its focus on 

vocational education to address its manpower needs and foster economic growth. 

The establishment of technical colleges and vocational training centers in the 1970s 

marked a significant expansion of vocational education across the nation (Obasi, 

2019). 

 

Despite these efforts, vocational education in Nigeria faces several challenges that 

hinder its effectiveness and contribution to sustainable development. One of the 

major challenges is inadequate funding, which leads to a lack of resources for 

infrastructure development, equipment procurement, and teacher training 

(Oluwaniyi & Akindele, 2021). Additionally, poor infrastructure, including 

outdated workshops and laboratories, impedes the quality of vocational education 

delivery (Egbe & Ebuara, 2020). Another critical challenge is the mismatch 

between the skills acquired through vocational education and the demands of the 

labor market, resulting in high rates of unemployment among graduates (Adejumo, 

2018). 
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Looking ahead, there are opportunities for enhancing vocational education in 

Nigeria and aligning it with sustainable development goals. Increased investment 

in vocational education, particularly in infrastructure development and teacher 

training, is essential to improve the quality and relevance of vocational education 

programs (Egbe & Ebuara, 2020). Collaboration between vocational education 

institutions and industries can help ensure that training programs meet industry 

needs and facilitate job placement for graduates (Obasi, 2019). Moreover, the 

integration of technology into vocational education can enhance learning outcomes 

and prepare students for the demands of the evolving job market (Oluwaniyi & 

Akindele, 2021). 

Vocational education has the potential to contribute significantly to Nigeria's 

sustainable development goals by providing individuals with the skills and 

knowledge needed for gainful employment and economic empowerment. However, 

addressing the challenges facing the sector and implementing reforms are crucial 

for realizing this potential and ensuring that vocational education plays a 

meaningful role in Nigeria's development trajectory. 

Review of Existing Studies on the Impact of Vocational Education on SDG 4 

Vocational education has been identified as a crucial factor in achieving Sustainable 

Development Goal 4 (SDG 4), which focuses on quality education. Numerous 

studies have investigated the impact of vocational education on SDG 4, and this 

review aims to synthesize the existing literature on this topic. 

Several studies have highlighted the positive impact of vocational education on 

SDG 4. For instance, a study by UNESCO (2020) found that vocational education 

programs improved the employability and productivity of learners, contributing to 

the achievement of SDG 4. Similarly, a study by the International Labour 

Organization (ILO) (2019) revealed that vocational education and training (VET) 

programs enhanced the skills and competencies of workers, leading to better job 

opportunities and higher productivity. 

Vocational education has also been shown to promote inclusive and equitable 

quality education, a key aspect of SDG 4. A study by the World Bank (2020) found 

that vocational education programs in developing countries improved access to 

education for marginalized groups, including women and individuals with 

disabilities. Another study by the European Commission (2019) highlighted the 

role of vocational education in promoting social inclusion and reducing poverty. 
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In addition, vocational education has been linked to improved learning outcomes 

and academic achievement. A study by the National Center for Biotechnology 

Information (2020) found that vocational education programs improved learners' 

problem-solving skills, critical thinking, and creativity. Similarly, a study by the 

Journal of Vocational Education and Training (2019) revealed that vocational 

education programs enhanced learners' academic achievement and motivation. 

Recent studies have also emphasized the importance of vocational education in 

addressing the skills gap and meeting the needs of the labor market. A study by the 

OECD (2020) found that vocational education programs helped address the skills 

gap in key sectors such as healthcare, technology, and engineering. Another study 

by the World Economic Forum (2019) highlighted the role of vocational education 

in preparing workers for the future of work. 

Lastly, existing studies have consistently shown that vocational education has a 

positive impact on SDG 4, improving employability, productivity, inclusive and 

equitable quality education, learning outcomes, and addressing the skills gap. 

Therefore, investing in vocational education is crucial for achieving SDG 4 and 

promoting sustainable development. 

Review of Existing Studies on the Impact of Vocational Education on SDG 8 

Vocational education has been identified as a crucial factor in achieving Sustainable 

Development Goal 8 (SDG 8), which focuses on decent work and economic 

growth. Numerous studies have investigated the impact of vocational education on 

SDG 8, and this review aims to synthesize the existing literature on this topic. 

Several studies have highlighted the positive impact of vocational education on 

SDG 8. For instance, a study by the International Labour Organization (ILO) (2020) 

found that vocational education and training (VET) programs improved the 

employability and productivity of workers, contributing to decent work and 

economic growth. Similarly, a study by the World Bank (2019) revealed that 

vocational education programs in developing countries enhanced the skills and 

competencies of workers, leading to better job opportunities and higher 

productivity. 

Vocational education has also been shown to promote entrepreneurship and job 

creation, key aspects of SDG 8. A study by the European Commission (2019) found 

that  vocational  education  programs  encouraged  entrepreneurship  and  self- 
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employment among learners. Another study by the OECD (2018) highlighted the 

role of vocational education in promoting innovation and job creation. 

 

In addition, vocational education has been linked to improved labor market 

outcomes and reduced unemployment. A study by the National Center for 

Biotechnology Information (2020) found that vocational education programs 

improved learners' chances of finding employment and reduced the risk of 

unemployment. Similarly, a study by the Journal of Vocational Education and 

Training (2019) revealed that vocational education programs enhanced learners' 

career advancement and promotion prospects. 

 

Recent studies have also emphasized the importance of vocational education in 

addressing the skills gap and meeting the needs of the labor market. A study by the 

World Economic Forum (2019) found that vocational education programs helped 

address the skills gap in key sectors such as technology and healthcare. Another 

study by the International Journal of Training and Development (2020) highlighted 

the role of vocational education in preparing workers for the future of work. 

Summary of Gaps in the Literature 

The literature review highlights the significance of vocational education in 

achieving Sustainable Development Goals (SDGs) 4 and 8. Previous studies have 

investigated the impact of vocational education on SDGs 4 and 8, but there are gaps 

in the existing literature. The current study aims to address these gaps by focusing 

on the impact of vocational education on SDG 8 in the Nigerian context, using a 

mixed-methods approach and providing policy recommendations for improving 

vocational education in Nigeria. 

 

The current study differs from previous studies in terms of its focus, context, 

methodology, scope, timeframe, geographical scope, data sources, and theoretical 

framework. While previous studies have emphasized the importance of vocational 

education in achieving SDGs 4 and 8, the current study provides a comprehensive 

understanding of the impact of vocational education on SDG 8 in Nigeria, with a 

specific focus on decent work and economic growth. The study's findings and 

policy recommendations will contribute to the existing literature and inform 

policies and practices aimed at improving vocational education in Nigeria and 

achieving SDG 8. 
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Methodology 

The study employed a mixed-methods research design, which combined both 

quantitative and qualitative approaches to investigate the impact of vocational 

education on SDG 4 and SDG 8 in Nigeria. This design allowed for a 

comprehensive understanding of the research problem, as it explored both the 

numerical data and the personal experiences and opinions of the participants. 

 

The population of interest for this study was vocational education students, 

teachers, and administrators in Katsina State, Nigeria. This population was relevant 

to the study because they were directly involved in the vocational education system 

and could provide valuable insights into its impact on SDG 4 and SDG 8. 

 

A stratified sampling technique was used to select a representative sample of 200 

vocational education students, 100 teachers, and 50 administrators from various 

vocational education institutions in Katsina State. This technique ensured that the 

sample was representative of the population, as it took into account the different 

types of vocational education institutions and the different levels of education. 

Quantitative data was collected through a survey questionnaire administered to 

students, teachers, and administrators. The questionnaire consisted of closed-ended 

questions that gathered information on demographics, educational background, and 

opinions on the impact of vocational education on SDG 4 and SDG 8. Qualitative 

data was collected through focus group discussions (FGDs) and in-depth interviews 

with students, teachers, and administrators. The FGDs and interviews explored the 

personal experiences and opinions of the participants, providing a deeper 

understanding of the research problem. 

 

Quantitative data was analyzed using descriptive statistics and inferential statistics 

(e.g., regression analysis) to identify patterns and relationships. Qualitative data 

was analyzed using thematic analysis to identify themes and patterns. Mixed-

methods analysis was used to integrate the quantitative and qualitative findings, 

providing a comprehensive understanding of the impact of vocational education on 

SDG 4 and SDG 8 in Katsina State, Nigeria. 
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Results and Discussion 

Table 1 Presentation and Interpretation of Findings Related to SDG 4 
SN Item Statements X SD Remarks 

1 Vocational education improves the quality of education by 

providing practical skills and knowledge. 
3.12 0.89 Agree 

2 Vocational  education  enhances  learner  engagement  and 
motivation, leading to better academic outcomes. 

3.01 0.96 Agree 

3 Vocational education programs are effective in developing 
problem-solving and critical thinking skills. 

3.20 0.84 Agree 

4 Vocational education prepares learners for the workforce, 
reducing the skills gap and improving employability. 

2.41 0.79 Agree 

5 Vocational education fosters inclusive and equitable quality 
education, especially for marginalized groups. 

3.26 0.74 Agree 

6 Vocational education promotes lifelong learning and 
continuous skill development. 

3.05 0.82 Agree 

7 Vocational education is essential for achieving SDG 4, as it 
addresses the needs of the labor market. 

2.28 0.87 Agree 

8 Vocational education programs are well-integrated into the 

education system, ensuring a smooth transition to the 

workforce. 

3.07 0.82 Agree 

 Cluster Mean 2.93 0.84 Agree 

Source: Questionnaire, 2025 

 

The data presented in Table 1 reveals a consistent trend of moderate to high 

agreement among respondents, with mean ratings ranging from 2.28 to 3.26. This 

suggests a prevailing positive outlook towards the role of vocational education in 

bolstering various educational facets. Notably, the cluster mean of 2.93 serves as a 

comprehensive indicator, consolidating the overall agreement with the statements 

examined. These findings collectively emphasize a favorable perception regarding 

vocational education's efficacy in enhancing the educational landscape in Nigeria. 

Such sentiment underscores its potential to significantly contribute towards 

achieving the objectives outlined in Sustainable Development Goal 4 (SDG 4), 

thereby affirming its pivotal role in advancing education quality within the country. 
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Table 2 Presentation and Interpretation of Findings Related to SDG 8 
SN Item Statements X SD Remarks 

9 Vocational education is crucial for promoting decent work and 

economic growth in developing countries. 

3.15 0.71 Agree 

10 Vocational education programs equip learners with the skills 

and competencies required for entrepreneurship and self- 
employment. 

3.04 0.82 Agree 

11 Vocational education enhances productivity and efficiency, 

leading to economic growth and development. 

3.02 0.74 Agree 

12 Vocational education addresses the skills gap, reducing 
unemployment and promoting decent work. 

2.92 1.02 Agree 

13 Vocational education fosters innovation and creativity, driving 
economic growth and competitiveness. 

2.71 0.90 Agree 

14 Vocational education prepares learners for the future of work, 

addressing the challenges of automation and technological 
change. 

3.05 0.91 Agree 

15 Vocational education is essential for achieving SDG 8, as it 
promotes inclusive and sustainable economic growth. 

2.87 0.96 Agree 

16 Vocational education programs are effective in reducing 

poverty and promoting social inclusion. 

2.54 0.98 Agree 

 Cluster Mean 2.91 0.88 Agree 

Source: Questionnaire, 2025 

 

Data presented in Table 2 shows the mean ratings range from 2.54 to 3.15, 

reflecting varying levels of agreement among respondents. Notably, there is a 

strong agreement regarding the importance of vocational education for promoting 

decent work and economic growth (mean = 3.15), while other statements also 

received favorable ratings. The cluster mean of 2.91 indicates an overall agreement 

with the statements presented. Despite some variability in responses, the findings 

suggest a positive perception of vocational education's role in fostering economic 

development and addressing employment challenges in Nigeria. 

 

Conclusion 

The study investigates the impact of vocational education on Sustainable 

Development Goals (SDGs) 4 and 8 in Nigeria, focusing on quality education (SDG 

4) and decent work/economic growth (SDG 8). It finds widespread agreement 

among respondents that vocational education improves educational quality, 

enhances learner engagement, develops critical skills, and prepares students for the 

workforce. Similarly, respondents acknowledge vocational education's role in 

promoting decent work, entrepreneurship, productivity, and inclusive economic 

growth. The study emphasizes the need to address challenges like inadequate 
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funding and outdated curricula to maximize vocational education's contribution to 

sustainable development in Nigeria. It calls for investments in vocational education, 

curriculum updates, and strengthened partnerships to achieve educational quality 

and economic prosperity. 

Summary of Key Findings 

The findings underscored the significant potential of vocational education in 

advancing SDGs 4 and 8 in Nigeria. While acknowledging its positive impact, the 

study also highlighted areas for improvement, such as better integration into the 

education system, addressing the skills gap, and ensuring equitable access. These 

findings emphasize the importance of prioritizing vocational education as a key 

strategy for driving sustainable development and fostering inclusive economic 

growth in Nigeria. 

Contributions to Knowledge 

This study delves into the impact of vocational education on Sustainable 

Development Goals (SDGs) 4 and 8 in Nigeria, with a specific focus on quality 

education (SDG 4) and decent work/economic growth (SDG 8). Employing a 

mixed-methods research design, it gathers empirical evidence through surveys, 

focus group discussions, and interviews, providing insights from the Nigerian 

context. The findings reveal a consensus among stakeholders on the positive role 

of vocational education in enhancing educational quality, promoting learner 

engagement, developing critical skills, and preparing students for the workforce. 

Additionally, respondents recognize vocational education's contribution to 

promoting decent work, entrepreneurship, productivity, and inclusive economic 

growth. The study identifies challenges such as inadequate funding and outdated 

curricula while highlighting opportunities for improvement, including increased 

investment and industry-academic partnerships. Ultimately, it offers policy 

recommendations to enhance vocational education's effectiveness and relevance in 

achieving sustainable development goals in Nigeria, thus contributing to both 

academic knowledge and practical initiatives in the field. 

Recommendations 

Based on the findings of the study, the paper recommends that the Nigerian 

government and stakeholders should prioritize vocational education by: 

a. Investing in infrastructure, teacher training, and curriculum updates to 

enhance quality and relevance. This will address the skills gap, improve 

employability, and promote inclusive economic growth. 
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b. Collaborating with industries to develop demand-driven training programs 

that meet labor market needs. This will ensure learners acquire the necessary 

skills for decent work and entrepreneurship, contributing to SDG 8. 
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Abstract 

This paper examines the transformative role of Information and Communication Technology (ICT) 

in Technical and Vocational Education and Training (TVET), focusing on its integration into 

curriculum design, teaching, and skills development. Employing a comparative qualitative 

approach, it synthesizes evidence from existing literature and case studies in both developed and 

developing contexts. The findings indicate that ICT integration enhances learning engagement, 

flexibility, collaboration, and alignment of TVET programs with industry needs, while also fostering 

curriculum innovation through digital platforms and virtual tools. Despite these benefits, challenges 

such as limited infrastructure, inadequate digital competence, and weak policy implementation 

persist. The study recommends sustained investment in ICT infrastructure, continuous teacher 

training, incorporation of 21st-century skills, and stronger partnerships between industry and 

academia to ensure the relevance and effectiveness of ICT-driven TVET programs in the digital era. 

 

Keywords: TVET, ICT, Curriculum Development, E-learning, Vocational Training 

 

Introduction 

Technical and Vocational Education and Training (TVET) plays an important role 

in national development by preparing learners with the practical competencies 

needed across different trades and industries. In recent years, the growing influence 

of Information and Communication Technology (ICT) has shaped how TVET 

institutions design curricula, deliver instruction, and prepare learners for modern 

workplaces. The integration of ICT in TVET expands access, improves quality, and 

supports more interactive and engaging learning experiences (Balakrishnan et al., 

2019). ICT tools encourage creative curriculum approaches, teamwork, and 

improved documentation skills, and they help teachers enhance student engagement 

and classroom interaction through visual learning and digital content delivery 

(Banagiri et al., 2021). ICT has also been shown to strengthen teachers’ 

technological, pedagogical, and content knowledge, particularly through 

frameworks like TPACK, which guide teachers in combining content, instructional 

methods, and digital tools (Istiningsih, 2022). 

mailto:sodangilubabatu@gmail.com
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Fig 1: Skaar, K. (2018, March 8). ICT, STEM and TVET 

Objectives 

This study aims to examine how ICT is integrated into teaching and learning across 

TVET institutions and to provide a systematic review of how ICT supports 

curriculum development and delivery. It also explores how ICT can strengthen 

learning across cognitive, affective, and psychomotor domains in line with TVET 

goals. 

Materials and Methods 

This study used a systematic qualitative review approach based on secondary data. 

Publications, policy reports, and institutional documents from UNESCO, the World 

Bank, and peer-reviewed journals formed the data set for analysis. Sources were 

selected for their relevance to ICT in TVET curriculum innovation, pedagogical 

transformation, and digital learning environments. A comparative analysis was 

conducted to explore changes in teaching and learning before and after ICT 

adoption in both developed and developing countries. Thematic analysis was used 

to organize findings around curriculum design, digital tools, teacher capacity, and 

challenges to ICT adoption. Insights from these themes were synthesized to 

generate recommendations for strengthening ICT integration, improving teacher 

digital competence, and aligning TVET systems with the demands of the digital 

economy. 

The Evolution of TVET: Historical context and the evolution of vocational 

training. 

The evolution of TVET in Africa reflects major shifts in economic needs and social 

priorities. Initially shaped by colonial influences, TVET has increasingly become a 

strategy for tackling youth unemployment, skills shortages, and economic 



HUKJOVTED VOLUME 1 NUMBER 1 2025 

40 

 

 

development (Banagiri et al., 2021). For instance, Kenya’s TVET transformation 

highlights how vocational training is now linked to youth empowerment, lifelong 

learning, and economic participation (Hassan et al., 2021). 

 

Across Africa, recent reforms focus on aligning training with labor-market needs 

through regional initiatives such as the Platform of Expertise in Vocational Training 

(PEFOP), which encourages countries to share tools and good practices to enhance 

relevance and quality (Grech, 2023). Digital transformation has also become central 

to modern TVET reforms, emphasizing the need to incorporate digital skills and 

create learning environments that prepare students for increasingly digitized 

workplaces (Grech, 2023). 

 

Overview of ICT's impact on modern educational practices/Benefits of 

integrating ICT in TVET curriculum development and delivery 

Integrating ICT into TVET curriculum development and delivery improves access 

to interactive learning, strengthens practical training through simulations, and 

prepares learners for modern careers that rely heavily on technology (Balakrishnan 

et al., 2019; Banagiri et al., 2021). ICT tools enable virtual practice, digital 

assessment, gamified learning, and access to knowledge-sharing platforms. These 

tools help institutions enhance the relevance, accessibility, and quality of vocational 

training. 

 
Fig. 2: Preparing TVET for the digital age. 

The figure 2 above describes the four steps in integrating ICT in TVET. 
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Integration of ICT in TVET: Specific Examples and Theoretical Frameworks 

Supporting ICT in Vocational education. 

Countries that have adopted ICT in TVET use tools such as e-learning platforms, 

virtual laboratories, multimedia content, mobile devices, and gamified classrooms. 

Simulation and virtual reality offer safe and cost-effective ways to teach practical 

skills. Mobile learning increases access for remote communities, especially where 

infrastructure limitations restrict traditional training methods (Istiningsih, 2022). 

Examples of commonly used ICT tools in TVET include authoring software, 

learning management systems, social media platforms, interactive whiteboards, 

digital assessment tools, VR/AR technologies, and online learning systems. These 

tools strengthen digital competencies and expose students to technologies used in 

modern workplaces. 

ICT tools used in TVET curriculum development and delivery include: 

1. Authoring Tools: Software used to create digital content such as Articulate 

Rise 360 for developing e-learning courses 

2. Learning Management Systems (LMS): Platforms like Moodle used to 

develop and manage learning systems 

3. Social Media: Utilized for knowledge sharing and collaboration 

4. Multimedia: Used to enhance learning experiences through interactive 

multimedia content 

5. Mobile Phones: Used for mobile learning and access to educational resources 

6. Interactive Whiteboards: Used to engage students in interactive learning 

experiences 

7. Gamified Interactive Digital Classrooms: Used to improve student motivation 

and engagement. 

8. Interactive Media: Used to create interactive educational experiences 

9. Online Exams: Used to assess students' knowledge and skills 

10. Project/Problem-Based Learning Approaches: Facilitated by ICT tools to 

enhance learning processes 

11. Digital Pedagogical Tools: Used to support teaching and learning processes. 

12. Cloud Cyber-Security: Used to ensure the security of digital learning 

environments 

13. Digital Equipment: Used to provide access to digital learning resources. 

14. ICT Skills: Used to develop digital competencies and prepare students for 

future ICT-related jobs. 
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15. Digital Monitoring and Digital Assessment Methods: Used to monitor and 

assess student progress in digital learning environments. 

16. Digital Curriculum Data: Used to develop digital curricula that incorporate 

digital materials 

17. Online Learning Platforms: Used to deliver TVET programs and courses. 

18. Virtual Reality (VR) and Augmented Reality (AR): Used to simulate real-

world work environments and enhance practical skills training. 

19. Simulation Software: Used to simulate complex systems and processes in 

various industries. 

20. E-Learning Platforms: Used to deliver TVET programs and courses online 

 

Successful Examples from Advanced Economies 

China’s Education Informatization 2.0 Action Plan promotes widespread access to 

digital learning resources and expanded ICT capacity in TVET institutions 

(Chinien, 2003; Hu & Zhang, 2020). Vocational teachers often participate in 

workplace training to keep pace with industry technologies, while student-centered 

learning models encourage active engagement (World Bank, 2018). 

In Europe, collaborative digital programs such as France’s Bachelor Industry 4.0 

model train students in digital tools and teamwork. Countries like South Africa 

adapt curricula to reflect emerging technological demands without undergoing 

extensive curriculum overhauls (Grech, 2023). 

Overall, ICT adoption in advanced economies highlights how digital tools reshape 

teaching and learning, improve access, and equip TVET graduates with industry-

relevant skills. 

Impact of ICT on Curriculum Development 

ICT supports flexible, responsive, and industry-aligned curriculum design. It 

enables blended learning, multimedia content, interactive simulations, and digital 

assessments that provide timely feedback (Balakrishnan et al., 2019; Istiningsih, 

2022). ICT also supports inclusion through assistive technologies and remote 

learning options. 

Skills Gap Analysis 

ICT tools help institutions align training with industry needs through digital 

monitoring, analytics, and virtual simulations that reflect real work environments. 

ICT-integrated TVET improves standardization, promotes inclusive learning, and 
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strengthens student motivation and engagement (Saud et al., 2019). Digital 

transformation plans that include structured pilot projects and teacher training are 

more likely to succeed (Chinien, 2003). 

Collaborative Learning 

Digital platforms support collaboration by enabling virtual classrooms, group 

projects, video demonstrations, and interactive practice. However, successful 

implementation depends on teacher digital skills and equitable learner access to 

devices and internet connectivity (Hassan et al., 2021; Saud et al., 2019). The digital 

divide remains a major barrier to ICT-supported collaborative learning. 

Results 

Challenges in Integrating ICT in TVET 

Key challenges include limited infrastructure, inadequate digital devices, low 

digital literacy among students, and insufficient teacher ICT skills (Banagiri et al., 

2021; Hassan et al., 2021). Other notable barriers include weak policy support, 

limited funding, poor awareness of ICT benefits, and slow institutional readiness 

for digital transformation. 

 
Fig 3: Challenges to successful ICT integration in TVET 
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Discussion and Findings 

Case Study 1: ICT Integration in a Developing Country 

Successful ICT adoption requires national policies, committed leadership, e-

learning champions, and clear implementation strategies. Effective plans include 

infrastructure investment, teacher training, and alignment between digital tools and 

pedagogical approaches (Chinien, 2003). Teacher beliefs, digital skills, and 

pedagogical readiness strongly influence ICT adoption outcomes. 

 

Fig. 4: Conceptualization of integration of ICT in open, lifelong learning 

Case Study 2: A Comparative Study on Pre and Post-ICT Integration in a 

Developed country’s TVET Program. 

Comparative studies show a clear shift toward learner-centered methods after ICT 

integration. Teacher competence is strongly associated with successful ICT use, 

emphasizing the need for ongoing professional development (Istiningsih, 2022). 

Aligning technology with curriculum goals, addressing teacher beliefs, and 

ensuring digital literacy are central to effective ICT integration (Saud et al., 2019). 

ICT-enabled TVET strengthens digital competencies and ensures curricula stay 

relevant in a rapidly changing technological landscape. 

Conclusion and Recommendations 

ICT integration is essential for preparing TVET learners for modern workplaces. 

Curriculum developers need digital literacy and access to up-to-date tools to design 

technology-enabled learning experiences (George et al., 2023). TVET teachers 

should receive continuous training on practical ICT use, and institutions must invest 

in digital infrastructure to support teaching and learning (Masrom et al., 2022). 
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Embedding 21st-century skills such as problem-solving, teamwork, and analytical 

reasoning into TVET curricula strengthens learner readiness for the digital 

economy. Simulation tools, learning management systems, and virtual labs can 

deepen understanding and improve practical skills. When strategically 

implemented, ICT integration enhances access, quality, and relevance of TVET 

programs, ensuring that students acquire skills needed in today’s technology-driven 

world. 
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Abstract 

This paper critically examines the transformative potential of Artificial Intelligence (AI) in 

Educational Technology (EdTech) by analysing five AI-driven platforms: Knewton Alta, MATHia, 

Coursera’s AI-driven Insights, DreamBox Learning, and zSpace. Employing a comparative 

framework across five dimensions—customisation, adaptability, user engagement, scalability, and 

ethical robustness—the study reveals how these tools enhance personalised learning, academic 

performance, and accessibility. Empirical findings demonstrate measurable successes, such as 

MATHia’s 1.5x improvement in algebra mastery and zSpace’s 40% higher conceptual 

understanding in STEM through immersive simulations. However, algorithmic bias, data privacy 

vulnerabilities, and infrastructural inequities hinder equitable adoption, particularly in 

underserved regions. The paper advocates for hybrid models that harmonise AI’s efficiency with 

human educators’ empathy, emphasising ethical frameworks, inclusive design, and stakeholder 

collaboration. Recommendations stress the need for policies ensuring equitable access, culturally 

responsive AI systems, and balanced technology integration to preserve critical thinking and socio-

emotional learning. Ultimately, the study positions AI as a catalyst for innovation in EdTech 

provided its deployment aligns with socio-ethical responsibility and pedagogical integrity. 

 

Keywords: Artificial Intelligence in Education, Adaptive Learning Systems, Ethical AI, 

Personalised Learning, Educational Equity. 

 

Introduction 

Integrating Artificial Intelligence (AI) into educational ecosystems heralds a 

paradigmatic transformation in pedagogical methodologies, necessitating a critical 

reconceptualisation of knowledge dissemination and acquisition frameworks. 

Contemporary advancements in machine learning (ML), Natural Language 

Processing (NLP), and adaptive algorithmic architectures have transitioned AI from 

theoretical constructs to operationalised systems capable of addressing systemic 

challenges in education through scalable, data-driven interventions (Zhang & 

Aslan, 2021). These innovations facilitate hyper-personalised instructional 

pathways, dynamic feedback mechanisms, and the democratisation of access to 
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high-quality educational resources, thereby displacing antiquated, one-size-fits-all 

pedagogies. As AI becomes entrenched within institutional infrastructures, its role 

as a cornerstone of Educational Technology (EdTech) innovation is increasingly 

indisputable. 

 

The imperative for AI-driven educational interventions emerges from persistent 

global inequities in resource distribution, heterogeneous learner requirements, and 

the accelerating demand for competencies aligned with 21st-century labour 

markets. Conventional educational models, constrained by standardised curricula 

and institutional resource limitations, frequently fail to accommodate the 

neurodiversity and socioeconomic variability inherent in student populations 

(Karimov et al., 2023). AI-powered systems present a viable solution space, 

offering granular personalisation of learning trajectories while mitigating 

administrative burdens on educators. Moreover, the post-pandemic proliferation of 

hybridised pedagogies and digital-first instructional modalities has intensified the 

demand for adaptive infrastructures wherein AI serves as an equalising force, 

bridging accessibility gaps and catalysing pedagogical innovation. 

Methodology 

The study employed a comparative analytical approach combining qualitative and 

quantitative methods to evaluate five AI-driven educational platforms—Knewton 

Alta, MATHia, Coursera’s AI-driven Insights, DreamBox Learning, and zSpace. 

Data were sourced from peer-reviewed studies, institutional reports, and global 

education databases published between 2020 and 2024. Each platform was assessed 

using a five-dimensional framework covering customisation, adaptability, 

engagement, scalability, and ethical integrity. The analysis applied a techno-

pedagogical lens to interpret performance metrics and ethical considerations, 

integrating perspectives from educational psychology and computational ethics. 

 

This study also conducts a rigorous interdisciplinary examination of AI’s 

transformative capacity within EdTech, centring on five paradigmatic platforms: 

Knewton Alta, MATHia, Coursera’s AI-driven Insights, DreamBox Learning, and 

zSpace. Through a techno-pedagogical lens, the analysis deconstructs their 

architectural frameworks, instructional philosophies, and efficacy metrics, 

elucidating their role in redefining personalised learning ecosystems. A 

multidimensional comparative matrix is employed to evaluate platform 

performance across five cardinal axes: curricular customisability, cognitive 
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adaptability, behavioural engagement, institutional scalability, and ethical integrity. 

The investigation further interrogates the macro-level ramifications of AI 

integration, evidencing statistically significant correlations with enhanced 

academic outcomes, longitudinal knowledge retention, and learner agency, while 

simultaneously confronting systemic equity dilemmas. By synthesising empirical 

evidence with theoretical frameworks from educational psychology and 

computational ethics, the paper delineates the contemporary topography of AI in 

EdTech and identifies emergent frontiers including generative AI architectures and 

immersive neurocognitive interfaces poised to disrupt traditional paradigms. 

 

Overview of Artificial Intelligence in Educational Technology (EdTech) 

Artificial Intelligence (AI) in education employs computational systems mimicking 

human reasoning to improve teaching and learning. Originating in the mid-20th 

century with intelligent tutoring systems, AI evolved from simple algorithms to 

advanced data-driven models (Hamal et al., 2022). 21st-century advancements in 

big data, cloud computing, and neural networks enabled AI tools for personalised 

instruction, automated assessments, and learner outcome prediction (Erita & 

PUTRI, 2023), fostering adaptive, learner-centric environments prioritising hyper-

individualisation over standardisation. Modern EdTech integrates machine learning 

(e.g., Knewton Alta for content personalisation), natural language processing 

(language apps, AI essay graders), predictive analytics (identifying at-risk 

learners), and generative AI (dynamic content creation, real-time feedback). While 

AI enhances education through personalised learning, automated workflows, and 

gamification (Chen et al., 2023), challenges like algorithmic bias, privacy risks, and 

ethical concerns (e.g., depersonalisation) necessitate robust regulations and 

equitable infrastructure for responsible adoption. 

AI-powered EdTech Platforms: Features and Functionalities 

Knewton Alta is an adaptive learning system that personalises education using AI. 

It starts with a diagnostic assessment to identify knowledge gaps and creates 

tailored learning paths based on real-time performance. The platform includes 

various content formats (videos, texts, quizzes) and adjusts question difficulty for 

targeted feedback. Integration with Learning Management Systems (LMS) helps 

instructors track progress through detailed dashboards. 

 

While it provides scalability and data insights, Knewton Alta has limitations, such 

as focusing on quantitative metrics at the expense of qualitative aspects, varying 
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content depth, and challenges related to technical barriers and privacy (Nosenko, 

2020). Overall, it effectively combines AI-driven personalisation with instructor 

oversight, making it a valuable educational tool. 

Carnegie Learning’s MATHia leverages AI-driven adaptive tutoring to personalise 

math education. It breaks complex concepts into manageable steps and offers real-

time feedback while dynamically adjusting difficulty based on student 

performance. This method targets knowledge gaps and fosters independent 

problem-solving skills (Banerjee et al., 2023). Beyond student learning, MATHia 

provides educators with actionable data insights to refine instructional strategies 

and pinpoint students requiring additional support, serving as both an adaptive 

teaching tool and a diagnostic resource. 

Empirical research demonstrates that MATHia enhances standardised test scores 

by employing evidence-based, adaptive pedagogy. Its curriculum caters to diverse 

learning styles through scaffolded challenges, fostering critical thinking and student 

engagement. By merging adaptive algorithms with intentional design, MATHia 

surpasses traditional teaching methods, establishing a benchmark for personalised, 

AI-driven math education in STEM. 

Coursera’s AI-driven analytics (Learning Analytics) track learner engagement 

(e.g., module interaction, quiz performance) to predict dropout risks, enabling 

educators to provide timely interventions (e.g., personalised feedback). Empirical 

studies indicate a 20% increase in course completion rates (2021) and a 15% 

reduction in dropout rates (2022) due to these tools. AI personalises content and 

pathways for learners, enhancing assessment scores by 12% through adaptive 

feedback (Coursera, 2021; 2022). These insights promote self-regulation and 

scalable, individualised learning for academic success. 

DreamBox Learning uses AI to personalise math education, adapting lessons in 

real-time and tracking progress via analytics. Studies show that students using it 

60+ minutes weekly scored 5.5 percentile points higher and improved procedural 

fluency by 26% over six months (Smith & Lee, 2023). 

Challenges include inconsistent implementation—sporadic users saw minimal 

gains and screen-time concerns, with educators noting reduced collaboration. 

Balancing AI-driven learning with hands-on STEM activities is advised. 
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zSpace combines AI and AR/VR to provide adaptive STEM learning through 

interactive simulations. AI personalises content complexity and feedback by 

analysing real-time interactions, improving conceptual mastery. For instance, its 

AI-powered virtual labs enable the manipulation of 3D engineering models and 

dissections, linking theory to practice (Johnson et al., 2021), which is crucial for 

STEM’s spatial and experimental demands. 

Empirical evidence shows that zSpace enhances engagement and comprehension. 

Students who utilised it scored 23% higher in physics assessments (Lee & 

Hannafin, 2022) and exhibited 35% greater participation due to immersive, low-

cognitive-load experiences (Johnson et al., 2021), demonstrating its effectiveness 

in deepening STEM learning. 

 

Table 1. Comparative analysis of Some of the AI EdTech Platforms 
Platform Key 

Technology 

Core 

Features 

Learning 

Outcomes 

Scalability & 

Challenges 

Data Privacy 

Compliance 

Ethical 

Considerations 

Sources 

Knewton 

Alta 

Adaptive 

ML 

Personalises 

content 

pacing/difficulty 

25% ↑ STEM 

course 
completion 

(2023) 

Scalable via 

cloud; offline 

access 
limitations 

Third-party 

data-sharing 

risks 

Requires bias 

audits for 

adaptive 
algorithms 

(Hamal et 

al., 2023; 
2023 GEM 
Report) 

MATHia Cognitive 
tutoring + 

Bayesian 

tracing 

Algebra 
mastery 

through 

dynamic 
feedback 

1.5x faster 
algebra 

mastery (2023 

RCT, 150 
schools) 

Hardware-
dependent; 

limited in 

low-resource 
settings 

FERPA/GDP 

R compliant 
Aligns with 
transparent AI 

tutoring 

standards 

(Koeding 
er et al., 

2023) 

Coursera Predictive 
analytics 

Flag at-risk 

learners in 
MOOCs 

18% ↓ dropout 

rates via 
targeted 

interventions 

Global reach 

(millions); 
struggles with 

offline 
accessibility 

GDPR- 

compliant but 
third-party 

tool risks 

Needs ethical 

oversight for 
predictive 

nudges 

(Smith & 

Lee, 
2023; 

UNESCO 
, 2023) 

Dream 

Box 

Adaptive 

algorithms 

Math 

Pathways for 
K-8 

62% achieved 

grade-level 
proficiency in 

6 months 

Requires 

stable 
internet; 

limited 

VR/AR 
integration 

FERPA/GDP 

R compliant 
Child data 

anonymisation 
protocols 

(Dream 

Box 
Impact 

Report, 

2023) 

zSpace AR/VR 

simulation 
s 

Immersive 
STEM 

experiments 

40% ↑ 

conceptual 
understanding 
in biology 
(2024 trial) 

High 
hardware 

costs hinder 

low-income 
adoption 

Complies 
with COPPA; 

limited 

GDPR 
alignment 

VR 

accessibility 
gaps in 
marginalised 
schools 

(Johnson 
et al., 

2024; 
Alliance, 
2024) 

Cross-
Platform 

— — — Key 
Scalability 

Issue: Cost 

vs. 
accessibility 

trade-offs 

Universal 
Risk: Third-

party data 

leaks 

Framework: 
EU AI Act 

(2024) for 

bias 
mitigation 

(Chen et al., 
2024; 

UNESCO, 

2023; 
Alliance, 

2024; 2023 
GEM Report) 
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Challenges and Future Directions in AI for EdTech 

AI in EdTech faces ethical and practical hurdles, including algorithmic bias from 

skewed datasets that disadvantage marginalised students and data privacy risks 

from extensive information collection (Zawacki-Richter et al., 2019). While AI 

personalises learning, it annot replicate human educators’ empathy or adapt to 

nuanced contexts, and technical gaps in low-resource settings hinder equity. Over-

reliance on AI risks reducing education to quantifiable metrics, sidelining critical 

thinking and socio-emotional growth. 

 

Emerging solutions, like AI teaching assistants automating grading and blockchain-

securing credentials, aim to amplify not replace human expertise (Holmes et al., 

2022). Innovations such as emotional AI and adaptive platforms promise hyper-

personalised learning, but success hinges on hybrid models where AI enhances, not 

overshadows the irreplaceable teacher-student dynamic. Balancing efficiency with 

ethical integrity will define EdTech’s next frontier. 

Discussion of Findings 

The findings indicate that AI integration substantially enhanced learning outcomes, 

engagement, and accessibility. MATHia improved algebra mastery by 1.5 times, 

while zSpace increased STEM conceptual understanding by 40%. Coursera’s 

predictive tools reduced dropout rates by 18% and improved completion rates by 

20%, and DreamBox users achieved a 26% gain in procedural fluency. Knewton 

Alta demonstrated strong adaptability and scalability, raising STEM course 

completion by 25%. However, issues such as algorithmic bias, data privacy risks, 

and infrastructural inequities persisted. The study concludes that equitable and 

ethical AI adoption requires hybrid models that combine technological precision 

with human empathy and pedagogical guidance. 

 

Conclusion 

The integration of AI in education has unlocked transformative possibilities, from 

adaptive platforms personalizing learning pathways to immersive simulations 

deepening conceptual mastery. Innovations like real-time feedback systems and AI-

driven analytics have demonstrated measurable improvements in engagement, 

performance, and accessibility, bridging gaps in traditional educational models. 

However, challenges such as algorithmic bias, infrastructure inequities, and over-

reliance on automation underscore the need for cautious implementation. While AI 

excels in scalability and data-driven insights, its limitations in empathy and 
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contextual adaptability highlight the irreplaceable role of human educators. The 

future of EdTech hinges on harmonising cutting-edge technology with the nuanced, 

relational aspects of teaching and learning. 

 

Recommendations 

To maximise AI’s potential, educators should leverage it as a supportive tool to 

enhance not replace personalised instruction and mentorship, while fostering 

critical digital literacy among students. Policymakers must prioritise equitable 

access to technology through infrastructure investments and enforce ethical 

guidelines to mitigate bias and protect data privacy. EdTech developers are urged 

to design inclusive systems that prioritise pedagogical alignment and cultural 

responsiveness, collaborating closely with educators to address real-world 

classroom needs. Collectively, stakeholders must champion hybrid models where 

AI amplifies human expertise, ensuring innovations like emotional AI and 

blockchain credentials serve as bridges to equitable, holistic education for all 

learners. 
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Abstract 

Integrating Artificial Intelligence (AI) into academic research is reshaping the landscape of 

scholarly writing and collaboration. This paper explores the transformative potential of AI-driven 

innovations, highlighting their role in enhancing literature reviews, citation management, and 

content creation. Tools such as Grammarly, Zotero, and Chatgpt exemplify how AI facilitates 

efficient workflows, allowing researchers to focus on critical thinking and creativity. However, the 

rise of these technologies also raises ethical concerns regarding authorship, originality, and 

algorithmic bias. The paper emphasises the necessity for institutions to establish robust policies that 

promote AI literacy and transparency, ensuring that the benefits of AI are harnessed responsibly. 

Ultimately, the future of academic research hinges on a symbiotic relationship between human 

intellect and AI, where technology acts as a catalyst for innovation rather than a replacement for 

scholarly studies. By navigating the complexities of AI integration, researchers can unlock 

unprecedented opportunities for collaboration and knowledge exchange, paving the way for a more 

inclusive and efficient academic environment. 

 

Keywords: Artificial Intelligence, Scholarly Writing, Ethical Considerations, Collaboration. 

 

Introduction 

Scholarly research and writing have undergone profound transformations in recent 

decades, propelled by technological innovation and the growing intricacy of global 

challenges. Historically constrained by reliance on physical libraries and printed 

materials, academic inquiry was a labour-intensive endeavour (Borgman, 2015). 

The late 20th century marked a paradigm shift with the advent of digital 

technologies and the internet, which democratised access to information and 

streamlined knowledge dissemination (Fyfe et al., 2017). Subsequent 

developments, including open-access publishing, preprint repositories, and 

collaborative digital platforms, further revolutionised scholarly communication, 

fostering interdisciplinary engagement and global accessibility (Tennant et al., 

2020). These advancements established the foundation for integrating sophisticated 

technologies, such as Artificial Intelligence (AI), into academic workflows, 

reshaping traditional methodologies. 
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Artificial Intelligence has emerged as a pivotal tool in modern research, offering 

novel solutions to enhance productivity and address methodological complexities. 

Innovations in natural language processing (NLP) and machine learning (ML) have 

enabled the automation of labour-intensive tasks, including literature synthesis, 

data analysis, and manuscript preparation (Luo et al., 2022). Large language models 

(LLMS) like GPT-4 exemplify AI’s capacity to generate coherent text, summarise 

research findings, and recommend pertinent citations, thereby accelerating 

scholarly output (Van Dis et al., 2023). Furthermore, AI-driven analytics facilitate 

the interrogation of vast datasets, pattern recognition, and predictive modelling, 

which collectively expedite discovery across disciplines (Dwivedi et al., 2023). 

Such capabilities not only optimise efficiency but also empower researchers to 

address multifaceted, interdisciplinary challenges with unprecedented rigour. 

 

The incorporation of AI into academic writing and collaboration has introduced 

transformative benefits, particularly in enhancing clarity, inclusivity, and scholarly 

cohesion. AI-powered tools assist in structuring arguments, improving linguistic 

precision, and ensuring adherence to academic conventions, thereby elevating the 

quality of research dissemination (Nichols et al., 2021). Platforms such as 

Grammarly and Trinka have proven instrumental in mitigating language barriers 

for non-native English speakers, promoting equity in global academic participation 

(Luo et al., 2022). Concurrently, AI-enabled collaborative systems connect 

researchers across geographies, enabling real-time co-authorship, peer feedback, 

and knowledge exchange (Dwivedi et al., 2023). By automating routine tasks, these 

technologies allow scholars to redirect focus toward critical analysis and 

innovation, fostering a more dynamic and interconnected research ecosystem. 

This discourse aligns with broader scholarly examinations of AI’s role in academia. 

A systematic review by Smith et al. (2023a), encompassing over 200 studies, 

underscores AI’s efficacy in enhancing literature review processes and citation 

management a finding consistent with the themes explored herein. Such scholarship 

highlights AI’s capacity to synthesise information and identify relevant studies, 

thereby situating contemporary advancements within a well-established theoretical 

framework. Collectively, these insights illuminate the profound implications of AI 

for scholarly practice, emphasising its potential to redefine collaboration, creativity, 

and knowledge production in the digital age. 
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Figure 1. Artificial Intelligence (AI) in Academic Research 

Methodology 

The study employed a qualitative exploratory design based on a systematic review 

of secondary sources to examine the impact of Artificial Intelligence (AI) on 

scholarly writing and research collaboration. Peer-reviewed journals, conference 

papers, and academic reports published between 2015 and 2025 were retrieved 

from databases such as Scopus, Google Scholar, and ResearchGate. The selected 

literature focused on AI applications in academic writing, citation management, 

ethical issues, and collaborative research. Data were analysed thematically to 

identify key trends and insights regarding the integration of AI into academic 

practices. 

The Role of AI in Scholarly Writing 

AI-driven tools have revolutionised how scholars conduct literature reviews and 

handle citations, providing unmatched efficiency and precision. Utilising natural 

language processing (NLP) and machine learning techniques, applications like 

Zotero, Mendeley, and EndNote now deliver smart suggestions for pertinent 

articles and automate citation formatting, greatly minimising the manual work 

involved (Smith et al., 2023a). Services such as DeepSeek, Iris.ai, Scispace and 

ResearchRabbit further improve this workflow by charting research trends and 

recommending related studies, allowing researchers to effectively uncover gaps and 

connections within their disciplines. These innovations not only enhance the 

research experience but also establish a foundation for more thorough and insightful 

academic endeavours. As these tools grow increasingly advanced, they prompt 
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inquiries about their wider implications, especially concerning content creation and 

ethical considerations. 

Building upon the strengths of AI in literature review and citation management, 

automated content creation and language enhancement applications have surfaced 

as invaluable resources in academic and professional writing. Platforms like 

OpenAI ChatGPT, Grammarly, and QuillBot employ sophisticated NLP models to 

aid users in producing coherent text, refining grammar, and boosting readability. 

For example, GrammarlyGO offers instant feedback on tone, clarity, and 

conciseness, making it a crucial tool for writers looking to polish their compositions 

(Taylor et al., 2023). These tools not only supplement the research process but also 

close the gap between data gathering and the effective communication of results. 

Nevertheless, their increasing adoption highlights the necessity of addressing 

ethical issues, particularly those related to authorship, originality, and the risk of 

bias in AI-generated material. 

The incorporation of AI into writing workflows, from literature reviews to content 

creation, has brought ethical dilemmas to the surface. As AI tools become more 

adept at generating and refining text, questions emerge regarding the authenticity 

and originality of the results. The indistinct boundary between human and machine 

contributions challenges conventional ideas of authorship, necessitating the 

establishment of clear guidelines to maintain accountability. Furthermore, the 

potential for AI to reinforce biases or inaccuracies underscores the critical need for 

thorough oversight and ethical standards (Johnson et al., 2022). Institutions and 

publishers are increasingly formulating policies to tackle these concerns, 

prioritising transparency and responsible AI usage in academic writing (Lee et al., 

2025). As the dependence on AI tools escalates, continuous dialogue and regulation 

will be crucial to balance their advantages with the upholding of academic integrity. 

AI in Research Collaboration and Knowledge Sharing 

The rise of AI-driven platforms has transformed global academic networking, 

enabling researchers, institutions, and disciplines to connect more effectively than 

ever before. These platforms utilise machine learning algorithms to match 

researchers with shared interests, recommend potential collaborators, and facilitate 

cross-border knowledge exchange. For example, platforms like ResearchGate and 

Academia.edu have integrated AI to enhance user experiences by suggesting 

relevant publications, conferences, and networking opportunities (Smith et al., 

2023b). Additionally, AI tools are breaking down language barriers through real- 
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time translation features, fostering inclusivity in global academic discourse 

(Johnson & Lee, 2022). By identifying emerging research trends, these platforms 

also help scholars stay at the forefront of their fields (Brown et al., 2024). This 

seamless connectivity not only strengthens individual research efforts but also sets 

the stage for collaborative endeavours that leverage shared insights and expertise. 

 

Building on the foundation of global networking, AI-driven real-time data analysis 

has become a critical tool for modern research, enabling scholars to process vast 

datasets efficiently and extract actionable insights. AI algorithms can analyse 

complex data, identify patterns, and generate predictive models, which are 

particularly valuable in fields like healthcare, climate science, and social sciences 

(Wang et al., 2023). Platforms such as Google Scholar and Microsoft Academic 

now employ AI to provide researchers with real-time updates on citations, 

collaborations, and emerging topics. This capability accelerates the research 

process while promoting transparency and reproducibility through shared access to 

datasets and methodologies. Moreover, AI-driven analytics tools are being used to 

monitor the impact of research outputs, helping institutions and funding agencies 

make data-driven decisions (Taylor et al., 2025). These advancements in data 

analysis not only enhance individual research projects but also create a foundation 

for interdisciplinary collaboration by making insights accessible across fields. 

The integration of AI into academic workflows has significantly enhanced 

interdisciplinary collaboration, breaking down traditional silos between disciplines 

and fostering innovative solutions to complex global challenges. AI-powered 

platforms facilitate the exchange of ideas and methodologies across fields, enabling 

researchers to address multifaceted issues such as personalised medicine and 

sustainable development. For instance, tools like IBM Watson and OpenAI’s GPT 

models have been instrumental in bridging gaps between computer science, 

biology, and social sciences (Anderson et al., 2023). Furthermore, AI-driven virtual 

collaboration environments, such as Zoom AI Companion and Microsoft Teams 

AI, provide researchers with intelligent tools for project management, data sharing, 

and real-time communication, further strengthening interdisciplinary ties (Harris et 

al., 2024; Garcia & Martinez, 2024). These advancements build on the capabilities 

of global networking and real-time data analysis, creating a cohesive ecosystem 

where researchers from diverse fields can collaborate effectively. By leveraging AI, 

the academic community is better equipped to tackle global challenges that require 

multidisciplinary approaches, ultimately driving innovation and progress. 
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Advantages and Challenges of AI in Academic Research 

Artificial Intelligence (AI) has become a transformative force in academic research, 

offering significant advantages while also presenting unique challenges. As the 

academic landscape evolves, researchers and institutions are increasingly 

leveraging AI to enhance efficiency, accuracy, and innovation. However, the 

integration of AI also raises concerns about biases, ethical considerations, and 

resistance to adoption. Below is an analysis of these aspects, drawing on recent 

developments and insights from 2021 to 2025. 

 

Advantages of AI in Academic Research 

The integration of Artificial Intelligence (AI) into academic research has ushered 

in transformative advantages, reshaping traditional methodologies and expanding 

the horizons of scholarly inquiry. One of the most significant contributions lies in 

the enhancement of efficiency and accuracy across research processes. By 

automating repetitive tasks such as data analysis and literature reviews, AI liberates 

researchers from time-consuming manual labour, enabling them to redirect their 

intellectual efforts toward hypothesis generation and critical interpretation. For 

instance, AI algorithms excel at processing vast datasets whether genomic 

sequences in medical research or climate models in environmental studies 

unearthing patterns and correlations that might elude human detection. Tools like 

AI-driven semantic search engines streamline literature reviews by rapidly sifting 

through thousands of papers, curating relevant studies, and identifying gaps in 

existing knowledge. Predictive modelling, another AI forte, empowers researchers 

to simulate complex scenarios, such as disease progression or climate trajectories, 

with unprecedented precision. These capabilities not only accelerate the pace of 

discovery but also elevate the rigour and reproducibility of research outcomes. 

Beyond efficiency gains, AI acts as a catalyst for interdisciplinary collaboration, 

dissolving barriers between traditionally siloed fields. Platforms equipped with 

machine learning frameworks provide common analytical languages, allowing 

researchers from disparate disciplines such as computer science, sociology, and 

biology to share methodologies and interpret data cohesively. For example, a 

climate scientist and an urban planner might collaborate on an AI-powered model 

to predict the socio-environmental impacts of rising sea levels, leveraging shared 

datasets and analytical tools. This synergy fosters innovation by merging diverse 

perspectives, enabling solutions to multifaceted global challenges like public health 

crises or sustainable development. 
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Artificial Intelligence democratises access to high-quality research, dismantling 

systemic inequities rooted in resource disparities. Open-source AI platforms and 

cloud-based solutions empower scholars in low-income institutions or developing 

regions to conduct sophisticated studies without relying on expensive 

infrastructure. A researcher in a resource-constrained setting, for instance, might 

utilise cloud-hosted AI tools to analyse satellite imagery for agricultural planning 

or leverage natural language processing to draft manuscripts in non-native 

languages. By lowering financial and technical barriers, AI amplifies global 

participation in scholarly discourse, enriching academia with underrepresented 

voices and fostering inclusivity. 

Challenges of AI in Academic Research 

The integration of AI into academic research presents critical challenges that 

demand urgent attention. Addressing biases and ensuring ethical AI usage 

remains paramount, as algorithms trained on historically skewed data risk 

perpetuating inequities, particularly in fields like healthcare and social sciences, 

where biased outputs disproportionately harm marginalised groups. Ethical 

concerns extend to data privacy, consent, and transparency, necessitating 

frameworks like the FAIR principles to promote accountability and public trust 

(Higher Education Policy Institute, 2023). Overcoming resistance to AI adoption 

hinges on bridging technical skill gaps, alleviating scepticism about AI’s role in 

displacing scholarly rigour, and dismantling institutional barriers such as 

inadequate training programs and infrastructure. Proactive investments in 

education, interdisciplinary collaboration, and supportive policies are vital to align 

AI’s potential with academic values. Finally, intellectual property and 

authorship ambiguities such as ownership of AI-generated content and 

acknowledgement of machine contributions require clear, standardised guidelines 

from publishers and institutions to resolve disputes and uphold academic integrity. 

Collectively, these challenges underscore the need for balanced, ethically grounded 

strategies to harness AI’s transformative power while safeguarding scholarly rigour 

and equity. 

Prospects of AI in Scholarly Research 

Artificial Intelligence (AI) is rapidly transforming scholarly research, offering 

unprecedented opportunities to enhance efficiency, accuracy, and personalisation. 

As AI technologies evolve, their integration into academic workflows is reshaping 

peer review, research personalisation, and the role of human researchers. This 

article explores the prospects of AI in scholarly research, focusing on its potential 
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in peer review and publishing, AI-driven research personalisation, and the evolving 

collaboration between humans and machines. 

 

AI in Peer Review and Academic Publishing 

AI is transforming peer review from a sluggish, bias-prone system into a dynamic, 

equitable process. Tools like ScholarOne and Turnitin now act as algorithmic 

gatekeepers, screening manuscripts for quality, flagging biases in reviewer 

comments, and sniffing out plagiarism with forensic precision. Predictive analytics 

forecast a paper’s impact, letting journals spotlight groundbreaking work faster. By 

2025, AI could slash review timelines to weeks yet this efficiency demands 

guardrails. Over-reliance on machines risks eroding the human nuance essential for 

ethical judgment. The future hinges on a hybrid model: AI as the accelerator, 

humans as the arbiters, together preserving rigour while dismantling academia’s 

historic bottlenecks. 

AI-Driven Research Personalisation and Adaptive Learning 

AI is transforming scholarly inquiry into a bespoke intellectual journey, where tools 

like ResearchGate and Semantic Scholar act as tailor-made compasses, guiding 

researchers through dense academic terrains with precision. By curating papers, 

collaborators, and funding opportunities aligned with individual trajectories, AI 

slashes information overload, while adaptive systems like Iris.ai distil complex 

datasets into digestible insights, democratising discovery for early-career scholars. 

Automated platforms such as Elicit conduct lightning-fast literature reviews, and 

AI translators like Deepl dissolve language barriers, weaving fragmented global 

knowledge into a cohesive tapestry. By 2025, this hyper-personalised paradigm will 

liberate researchers from routine tasks, redirecting focus toward creative, high-

impact inquiry, though ethical guardrails must ensure AI remains a collaborator, 

not a curator, of human intellect. 

 

AI’s personalisation revolution hinges on its ability to mirror human curiosity while 

amplifying efficiency. Yet, as algorithms curate and synthesise, the challenge lies 

in preserving scholarly agency ensuring AI fuels, rather than filters, the serendipity 

and ethical rigour central to academia’s soul. 

 

The Evolving Role of Human Researchers alongside AI Technologies 

As AI weaves itself into the fabric of scholarly inquiry, human researchers are no 

longer mere data custodians but visionary choreographers in the dance of discovery. 
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This partnership thrives on synergy: AI’s computational prowess generates 

hypotheses and mines patterns, while researchers infuse context, design 

experiments, and interpret findings through the lens of societal ethics. Ethical 

guardianship remains firmly human, steering AI away from bias, safeguarding 

privacy, and ensuring transparency. To master this dance, scholars must embrace 

AI literacy and data fluency, skills now sprouting in academic curricula. Yet, 

creativity remains humanity’s signature asking bold questions, crafting novel 

methodologies, and anchoring insights in ethical imperatives. By 2025, this duet 

will crescendo into a harmonious alliance, where AI amplifies human intellect, 

refines complexity, and sparks innovation, all while researchers remain the soul of 

inquiry, balancing machine efficiency with irreplaceable human judgment. 

Discussion of Findings 

The study found that AI has significantly transformed academic research by 

improving efficiency, accuracy, and global collaboration. Tools such as ChatGPT, 

Grammarly, and Zotero enhance literature reviews, language quality, and citation 

management, while AI-enabled platforms promote interdisciplinary partnerships 

and equitable access to research resources. Despite these benefits, ethical 

challenges persist, particularly concerning authorship, originality, and algorithmic 

bias. The findings underscore the need for clear ethical guidelines, AI literacy, and 

institutional policies to ensure responsible and transparent use of AI in scholarly 

research. 

Conclusion 

The integration of Artificial Intelligence into scholarly research represents a 

paradigm shift, unlocking unprecedented opportunities for efficiency, 

collaboration, and intellectual personalisation. AI is streamlining labour-intensive 

tasks, fostering seamless knowledge exchange, and tailoring learning experiences 

to individual needs. However, the transformative potential of AI must be navigated 

with caution, as ethical considerations, algorithmic biases, and complexities 

surrounding authorship and intellectual property pose significant challenges. To 

harness AI responsibly, institutions must prioritise AI literacy, establish robust 

policies, and uphold transparency in its application. The future of academic 

research will be defined by a symbiotic relationship between human intellect and 

Artificial Intelligence, where AI serves as a catalyst for innovation rather than a 

replacement for scholarly inquiry. Researchers must cultivate both technical 

proficiency and ethical stewardship to ensure that AI-driven advancements 

enhance, rather than compromise, academic integrity. Ultimately, AI holds the 
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power to revolutionise research, but its true impact will depend on the careful 

balance between technological progress and the core values of academia. 

Recommendations 

To cultivate a responsible integration of Artificial Intelligence within academic 

research, institutions must spearhead the establishment of robust ethical 

frameworks that mandate transparent disclosure of AI tool usage and delineate 

precise authorship protocols to differentiate human intellectual input from 

machine-generated outputs. Proactive measures to mitigate algorithmic bias should 

involve rigorous evaluations of datasets and models, bolstered by cross-disciplinary 

review panels to safeguard equity in disciplines such as healthcare and social 

sciences. Concurrently, universities ought to elevate AI literacy through targeted 

training initiatives and freely accessible digital resources, empowering scholars to 

adeptly navigate tools like natural language processing systems while embedding 

ethical stewardship into their practice. Fostering interdisciplinary synergy via AI-

enabled platforms equipped with real-time translation and collaborative data 

analytics could amplify efforts to address pressing global issues, from climate 

resilience to public health. Publishers and academic bodies must also resolve 

ambiguities surrounding intellectual property rights for AI-derived content, while 

reimagining peer review mechanisms through the strategic incorporation of AI-

driven plagiarism detection and bias identification tools—complemented, crucially, 

by human oversight to preserve scholarly rigour. By harmonising technological 

innovation with principled governance, the academic sphere can harness AI as a 

catalyst for transformative discovery, ensuring its deployment enriches rather than 

undermines the integrity of scholarly endeavour. 
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Abstract 

Determined the entrepreneurship skills needed by Brick/blocklaying and concreting (BBC) Students 

for enhancing marketing and financial management in Technical colleges Katsina State. The study 

was guided by 2 objectives, 2 research questions and 2 hypotheses tested at 0.05 level of 

significance. A survey research design was adopted for the study. The population of respondents 

used in the study was manageable. The instrument used for data collection in this study was 

questionnaire developed from literature reviewed. The instrument was subjected to face and content 

validation by three experts. The reliability of the instrument was determined using Cronbach Alpha 

after trial testing, with a reliability index of 0.769. Questionnaire were duly completed and returned. 

The findings on the study revealed that the teaching strategies required for the acquisition of 

entrepreneurship skills needed by Brick/blocklaying and concreting (BBC) Students for enhancing 

marketing in technical Colleges in Katsina state were highly needed. Entrepreneurial skills needed 

by BBC Students for enhancing financial management in technical Colleges in Katsina state were 

highly needed by BBC students. Based on the findings the entrepreneurial communication skills 

were highly needed by BBC Students to understand the customer’s needs ability to conduct quality 

oral presentation for effectively communication. Based on the findings the following 

recommendations were proffered: Technical college’s administrators should channel their 

resources towards training of competent craftsmen who can operate and manage the available 

technical tools and equipment. Seminars and workshops should be organized for teachers and 

students on the issue of entrepreneurship and skills needed acquisition for effective delivery. 

 

Keywords: Entrepreneurship Skills needed, BBC students, marketing, financial management and 

Technical colleges. 

 

Introduction 

The educational system of any nation is supposed to focus on needs, problems, and 

development of its citizens. For some years now one of the dominant social 

problems in Nigeria has been unemployment, this calls for acquisition of 

entrepreneurial and technical skills among our youths particularly students in 

technical colleges. An entrepreneur is someone who is willing to work for himself 

and by himself. 
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Entrepreneurship education is the means of instilling the qualities of 

entrepreneurship in people with the continued general activities of managers or 

what can be purposeful activity of an individual, undertaken to initiate, maintain, 

or organize profit oriented business unit for the production or distribution of 

economic goals and services (Adekoyo, 2018). Benjamin and Oludare (2023) 

describes entrepreneurship attributes to include attitude, values, believes, 

knowledge, skills, abilities, personality, wisdom, expertise, social, technical and 

managerial, mindset and behavior tendencies. The achievement of goals and 

objectives by entrepreneurial education in terms of seeking gainful employment 

opportunities, job creation and self-reliance has remained elusive (Williams, 2019). 

This according to James (2022) is due to the fact that some potential business 

entrepreneurs lack technical skills in their selected area. These various areas which 

entrepreneurs can select and focus on it to focus on the subject of pragmatic 

entrepreneurship education as the roadmap to job creation in the country. BBC is 

one such area. It is a process of coming up with an article using wood that required 

technical skills acquisition training. BBC in technical colleges is a skill-oriented 

vocational trade offered in Nigerian technical colleges (Osinem, 2020). 

With marketing skills a business can have excellent products and services but 

without effective marketing will ultimately fail. A potential wood work 

entrepreneur must possess marketing skills in order to market his products to his 

customers. Marketing is present in every economic and/or social activity and entity, 

including company, government, NGOs, political parties, education, tourism, sport, 

arts, and health (Preter, 2022). The team marketing refers to activities a company 

undertakes to promote the buying and selling of a product or services, these 

includes advertising, selling, delivering products to customers, they do not reflect 

the entire concept of marketing (Alexendra, 2022). 

Generally speaking, Johanesová & Vaňová (2020) define marketing “as the process 

by which companies create value for customers and build strong customer 

relationships in order to capture value from customers in return. Marketing as an 

activity, set of institutions, and processes for creating, communicating, delivering, 

and exchanging offerings that have value for customers, clients, partners, and 

society at large, The American Marketing Association (A.M.A. 2020). Although 

through market research, the entrepreneur identifies the consumers’ needs, desires, 

and demands, and that, through pricing, distributing, and promoting products or 

services, satisfies customers and achieves the objectives of the organization (Lopes 

& Oliveira 2021). 
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Financial Management Skills, Potential entrepreneur or manager should have 

knowledge of finance. Financial as well as non-financial managers can benefits 

from knowledge of finance. Financial is the science of fund management. He the 

entrepreneur’s first marketing task is to decide on the goods or services that will 

attract customers. The key to determine those customers’ needs and wants are 

translated into desirable products. Namely, the sourcing of funds and the utilization 

of funds so sourced. Anthony (2021) described finance as nothing more than how 

money is obtained to finance business; it should be used to ensure the success of 

the enterprise. A potential entrepreneur must have skill in financial managements 

that is ability to manage financial aspect of an electrical enterprise. 

Bricklaying/Blocklaying and Concreting like other trade courses that are carried 

out in classroom and workshop learning and training environments and each 

complements the other. Workshop environment in the college setting is the 

introduction of the industry in a learning situation, designed to equip students for 

work in their chosen occupation as demanded by the labour market (Hofer & Smyth 

2020). Bricklaying/Blocklaying and Concreting at Technical college level is 

designed to provide the trainee with the essential knowledge and skill that will 

enable him to perform competently in all aspects of Brick-work in the construction 

industry. On completion of the programme, the trainee should be able to manipulate 

various tools and equipment in the Bricklaying/Blocklaying and Concreting trade. 

Manipulative skills are required in Bricklaying/Blocklaying and Concreting. Skills 

are those aspects of technical and vocational education that involve hands-on the-

job experience by the students. 

Statement of the Problem 

It is observed that most of the technical college’s students have no major role to 

play in the production of competent personnel for BBC trades skills and the society 

for self-reliance. It is expected that the students of technical colleges should have 

effective production skills that will enable them perform in their world of work. 

Barau (2023) indicate that most of the Technical colleges’ Students in Katsina State 

are poorly trained on entrepreneurship education. These weaknesses make some of 

the BBC Students unfit to starts business after graduation. According to Nzioki & 

Mwebi (2020) the technical teachers in technical colleges as a result of inadequate 

training received in their schools led to the emergence of half-baked technical 

college Students, and this has affected the laudable goals of technical education 

which is targeted at producing competent personnel that will be enterprising and 

self-reliant, which will improve the technological development of Nigeria. 
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Research Design 

A survey research design was adopted for the study. The design according to 

Babangida, Tukur, and Mustapha (2019) is a procedure in research in which 

investigators elicit population of people to describe the needs, attitude, behavior 

and characteristics of the population through the use of questionnaire. The design 

is considered suitable as it will solicit opinion of teachers and Students to determine 

entrepreneurship skills needed by Brick/blocklaying and concreting (BBC) students 

to enhance employability among technical college’s graduates in Katsina State. 

Objective of the Study 

The main aim of this study was to determine the marketing and financial 

management skills needed from entrepreneurship by Brick/blocklaying and 

concreting (BBC) students to enhance employability in technical colleges in 

Katsina state 

Specifically, the study intends to determine the following: 

1. Skills needed by Brick/blocklaying and concreting (BBC) Students for 

enhancing marketing in technical Colleges in Katsina State. 

2. Skills needed by Brick/blocklaying and concreting (BBC) Students for 

enhancing financial management in technical Colleges in Katsina State. 

Research Questions 

The following research questions were formulated to guide the study. 

1. What are the skills needed by Brick/blocklaying and concreting (BBC) Students 

for enhancing marketing in Technical Colleges in Katsina State? 

2. What are the skills needed by Brick/blocklaying and concreting (BBC) Students 

for enhancing financial management in Technical Colleges in Katsina State? 

Null Hypotheses 

The following null hypotheses were formulated and tested at 0.05 level of 

significance: 

Ho1: There is no significant difference in the mean responses of Brick/blocklaying 

and concreting (BBC) teachers and workshop attendants on skills needed by 

Students for enhancing marketing in Technical Colleges in Katsina State. 

Ho2: There is no significant difference in the mean responses of teachers and 

workshop attendants on managerial skills needed by Brick/blocklaying and 

concreting (BBC) Students for enhancing financial management in Technical 

Colleges in Katsina State. 
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Theoretical Framework 

The theoretical Framework on which the study is based on is Human Capital 

Theory, initially formulated by Kim & Park (2020) who argued that workers have 

a set of skills or abilities which they can improve or accumulate through training 

and education. Human Capital Theory is one of several competing theories of how 

we learn new ideas. It's a theory based on the idea that skilled behavior in any area 

can become automatic under certain conditions through repeated pairing of stimuli 

and responses. Human Capital Theory accounts for how people progress in learning 

a variety of skills, from initial learning to advanced proficiency. This implies that 

each worker possesses skills or talent to enhance or accumulate such traits. Training 

or education is essential because every day managers must be able to teach, train 

and lead their employees. 

Brick/blocklaying and concreting 

According to Ideozu & Puyate (2020). Block laying and Concreting operations in 

the technical college curriculum involve the skills required in accomplishing given 

tasks in Mixing of Mortars by hand, Moulding of Blocks, laying of blocks, 

rendering of walls, It also involves workability test on concrete slump test), placing 

of concrete, application of admixture to concrete, compaction, curing of concrete, 

and fixing of concrete joint materials. The students will perform these operations 

using tools and necessary equipment while teachers or examiners assess their 

performance based on their skills and competencies. Block laying and concreting 

operations are based on actual jobs and not pseudo jobs. The training should be 

carried out to the extent where it gives the trainee a productive ability with which 

he can secure and hold employment and be able to profit by it. To achieve such a 

level, proper instructional/training materials and skills must be utilized in the course 

of instruction. 

 

Technical Skills needed by Technical Colleges Students 

Orin (2021) stated that technical skills are the abilities and knowledge needed to 

perform specific tasks. They are practical, and often relate to mechanical, 

information technology, mathematical, or scientific tasks. Some examples include 

knowledge of programming languages, design programs, mechanical equipment, 

or tools. Thomas (2017) emphasized that a nation is made up of people whose 

individual contributions improve national growth and development. An individual 

needs to develop and acquire necessary skills to enable him meet their own 

productivity and national aspirations. Technical Education leads to the acquisition 

of skill and techniques in chosen occupation or profession to enable an individual 
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earn a living. UNESCO (2015) emphasized technical education as those aspects of 

the educational process involving, in addition to general education, the study of 

technologies and related sciences and acquisition of practical skills, 

entrepreneurship, understanding and knowledge relating to occupations in various 

sectors of economic and social life. The major aim of technical education is to 

provide education for self-reliance. Ghazi (2019) added that technical education is 

a training intended to prepare the Students to earn a living in an occupation where 

success is dependent largely on technical information and an understanding of the 

laws of science and technology as applied to modern design, production, 

distribution and services. Zhang, Chandrasekaran, & Fofou (2021) also added that 

technical education as result oriented. It brings about technological advancement 

and aims to provide new manpower for employment and provide further training 

for those already qualified, so that they can keep up with modern working methods. 

Concept of Entrepreneurship 

These includes imagination, readiness to take risks, ability to bring together and put 

to use other factors of production, capital, labour, land, and also intangible factors 

such as the ability to mobilize scientific and technological advances. Apart from 

entrepreneurship education, other factors that affect entrepreneurship intention 

includes demographic characteristics, mentorship, the locus of control, self-

realization, the status of parents and grandparents, entrepreneurial experience, 

personality traits, subjective norms, independence, and self-efficacy (Ayo-

Sobowale 2021). Moreover, lack of academic programs dedicated to 

entrepreneurship may be a large extent have an adverse effect on entrepreneurial 

education. Inadequate funding by government and non-governmental 

organizations, ineffective or poor planning, supervision information, and 

evaluation of the programme across the Science and Technical Colleges in the 

State. Inadequate teaching materials equipment and infrastructural facilities (Peter 

& Maria 2019). 

Marketing Skills 

A business can have excellent products and services but without effective 

marketing will ultimately fail. A potential wood work entrepreneur must possess 

marketing skills in order to market his products to his customers. Marketing is 

present in every economic and/or social activity and entity, including company, 

government, NGOs, political parties, education, tourism, sport, arts, and health 

(Preter, 2022). The team marketing refers to activities a company undertakes to 

promote the buying and selling of a product or services, these includes advertising, 
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selling, delivering products to customers, they do not reflect the entire concept of 

marketing (Alexendra, 2022). 

Generally speaking, Li, Larimo, & Leonidou (2021) define marketing “as the 

process by which companies create value for customers and build strong customer 

relationships in order to capture value from customers in return. Marketing as an 

activity, set of institutions, and processes for creating, communicating, delivering, 

and exchanging offerings that have value for customers, clients, partners, and 

society at large, The American Marketing Association (A.M.A. 2020). Although 

through market research, the entrepreneur identifies the consumers’ needs, desires, 

and demands, and that, through pricing, distributing, and promoting products or 

services, satisfies customers and achieves the objectives of the organization. 

(Nijssen 2021). 

Marketing according to Arshi (2022) is the total system of business activities 

designed to plan, price, promote and distribute want satisfying goods and services 

to present and potential customer, Cortez & Johnston (2020) considered marketing 

as a process of exchange between individual and/or organization that is concluded 

on the mutual benefit and satisfaction of parties. 

Financial Management Skills 

Potential entrepreneur or manager should have knowledge of finance. Financial as 

well as non-financial managers can benefits from knowledge of finance. Financial 

is the science of fund management. He the entrepreneur’s first marketing task is to 

decide on the goods or services that will attract customers. The key to determine 

those customers’ needs and wants are translated into desirable products. Namely, 

the sourcing of funds and the utilization of funds so sourced. Anthony (2021) 

described finance as nothing more than how money is obtained to finance business; 

it should be used to ensure the success of the enterprise. A potential entrepreneur 

must have skill in financial managements that is ability to manage financial aspect 

of an electrical enterprise. 

Entrepreneurial and challenges in Acquisition of skills in Technical Colleges 

According to Thomas (2017) entrepreneurial skills are developed competencies 

required to initiate and sustain a business venture. They are basic skills necessary 

to enable you start, develop, finance and succeed in business. Akele (2021) viewed 

entrepreneurial skills as abilities to have self-belief, boldness, for internal 

management and external advancement of the firm in all aspects. Entrepreneurial 
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skills are the ability of an individual to exploit an idea and create an enterprise not 

only for personal gain but also for social and developmental gain. 

 

He also described Entrepreneurial skills as the ability to create something new with 

value by devoting the necessary time and effort, assuming the accompanying 

financial, psychic and social risks, and receiving the resulting rewards of monetary 

and personal satisfaction and independence. Therefore Aderotimi (2018) noted that 

entrepreneurial skills are acquired through tanning that emphasizes the acquisition 

and development of appropriate knowledge and skills that will enable an individual 

to maximize the resources around him within the limits of his capability. 

Entrepreneurial skills consist of effective utilization of ideals, information and facts 

that help a learner developed competencies, marketing, services, or being 

productive employee of organizations. He further describe entrepreneurial skills are 

the basic skills require to enable Students of electrical installation and maintenance 

work in the technical colleges start, develop, finance, and succeed in electrical 

enterprises and these are require by the Students through entrepreneurship training. 

Advocacy for skill manpower needs for Nigeria economic, industrial and 

technology development and retarding fate of paid employment demands that 

Students of electrical installation and maintenance work and other vocational trades 

in the technical college should possess adequate entrepreneurial skills for the 

pursuit of self-reliant and employer of labor (Yisa 2023). 

According to Nathaniel, Marylyn and Moon-Ho (2018) described training of the 

Students to acquire entrepreneurial skills as the surest way of copping the society. 

In the opinion of entrepreneurial skills, deficiency has been implicated for failure 

of technical college’s products who venture into self-employment (James & Odia, 

2013). Therefore, technical college’s Students as entrepreneur must benefit 

potentially on financial success, independence, personal growth, and the ability to 

pursue innovative idea. 

 

Results and Discussion 

Research Question 1` 

What are the skills needed of Brick/blocklaying and concreting (BBC) Students to 

enhance marketing in technical colleges in Katsina State? 



HUKJOVTED VOLUME 1 NUMBER 1 2025 

74 

 

 

Table 1: Respondents’ Mean and Standard Deviation on Skills Needed by BBC 

Students to Enhance Marketing in Technical Colleges Students in Katsina State 
S/ 

N 

Item Workshop Attendants (15) Teachers (132) Grand  Remark 

 X̅T SDT X̅S SDS X̅G SDG  

21. Ability to market 

research insight 

4.20 1.37 3.83 0.94 3.86 0.99 Needed 

22. Ability to digital 

online marketing 

system 

4.53 0.83 4.22 0.69 4.25 0.71 Needed 

23. Ability to 

marketing demand 

generation in 

campaign 

management 

4.00 1.13 4.13 0.76 4.12 0.80 Needed 

24. Ability to o 

social media 

delivery 

3.73 1.28 4.09 0.82 4.05 0.88 Needed 

25. Ability to 

marketing 
relationship events 

4.40 0.91 4.12 0.81 4.15 0.82 Needed 

26. Ability to 

understand the 

customer’s needs 

3.60 0.91 4.14 0.77 4.08 0.80 Needed 

27. Ability to 

communicate 

orally 

1.33 0.49 2.06 1.04 1.99 1.02 Not 

Needed 

28. Ability to 

commercial 

awareness to the 

society 

1.47 0.52 2.06 1.21 2.00 1.17 Not 

Needed 

29. Ability to 

understand the 

market 
acknowledgement 

3.87 1.13 4.04 0.84 4.02 0.87 Needed 

30. Ability to 

understand 

customers 

centricity for 
strategic thinking, 

3.80 1.08 4.00 0.76 3.98 0.80 Needed 

 Average 3.49 0.97 3.67 0.86 3.65 0.89  

Table 1 presented a data which shows a higher level of agreement in the mean 

responses as indicated under the standard deviations of teachers and workshop 
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attendants on marketing skills needed by Brick/blocklaying and concreting (BBC) 

Students to enhance employability in technical Colleges in Katsina State. The table 

revealed that 8 items (item 21-26 and item 29-30) had had their mean values 

ranging from 3.65 to 4.19 which are above the cutoff point of 3.50 indicating that 

the 8 items were rated agreed by the respondents as marketing skills needed by 

BBC Students to enhance marketing in Technical Colleges in Katsina State. Two 

item (items 27 and 28) which had mean responses less than the 3.49 cut-off point 

is rated disagreed management skills needed by Brick/blocklaying and concreting 

(BBC) Students to enhance marketing in Technical Colleges in Katsina State. The 

standard deviation values ranged from 0.71 to 1.17. Each of the values is low; 

indicating that there is consistency in the agreement among the respondents in their 

responses. 

Research Question 2 

What are the skills needed of Brick/blocklaying and concreting (BBC) Students to 

enhance financial management in technical colleges in Katsina State? 

Table 2: Respondents’ Mean and Standard Deviation on Skills needed by BBC 

Students to Enhance Financial Management in Technical Colleges in Katsina State 
S/N Item Workshop 

Attendants (15) 

Teachers (132) Grand Remark 

  X̅T SDT X̅S SDS X̅G SDG  

41. Oversees the inflow of 

money 

3.93 0.70 3.88 0.74 3.88 0.74 Needed 

42. Keep effective financial 

record 
3.73 0.89 3.93 0.74 3.91 0.76 Needed 

43. Prepare a trading, profit 

account 

3.80 0.76 4.00 0.70 3.98 0.71 Needed 

44. Operate petty cash book 1.80 0.56 1.95 1.06 1.94 1.02 Not Needed 

45. Prepare a ledger account 3.87 0.64 3.84 0.82 3.84 0.80 Needed 

46. Utilize balance sheet for 

business financial 
transaction 

3.93 0.70 3.91 0.73 3.91 0.72 Needed 

47. Pricing of materials 3.80 0.86 3.71 0.84 3.72 0.84 Needed 

48. Create a financial 

investment decision 
3.67 0.62 3.89 0.79 3.86 0.77 Needed 

49. Determine cost allocation 

of projects 

3.80 0.76 4.05 0.76 4.03 0.76 Needed 

50. Foresee future financial 

need 

3.73 0.59 4.02 0.70 3.99 0.70 Needed 

 Average 3.61 0.71 3.72 0.79 3.71 0.78  
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Table 2 presents a data that shows a mean responses and standard deviations of 

teachers and workshop attendants on skills needed of Brick/blocklaying and 

concreting (BBC) Students to enhance financial management in technical college’s 

Students in Katsina State. The table revealed that 9 items (items 41 to 43 and items 

45 to 50) had their grand mean values ranging from 3.71 to 4.03 which are above 

the cutoff point of 3.50 indicating that the 9 items were rated agreed by the 

respondents as skills needed of Brick/blocklaying and concreting (BBC) Students 

to enhance financial management in technical Colleges in Katsina State. One item 

(item 44) which had mean responses less than the 3.50 cut-off point is rated 

disagreed skills needed of BBC Students to enhance financial management in 

technical Colleges in Katsina State. The standard deviation values ranged from 0.70 

to 0.84. Each of the values is low; indicating that there is consistency in the 

agreement among the respondents in their responses. 

Hypothesis 1 

There is no significant difference in the mean response of teachers and workshop 

attendants on skills needed by Brick/blocklaying and concreting (BBC) Students to 

enhance marketing among Technical Colleges in Katsina State. 

Table 3: Independent t -Test of significant difference between respondents on skills 

needed by BBC Students to enhance marketing in Technical Colleges in Katsina 

State 
Respondents N Mean SD p-value Sig. Level Decision 

Workshop attendants 15 34.93 7.26    

Teachers 132 36.68 5.91 0.29 0.05 N S 

p > 0.05, Ho is Accepted NS – No significant difference 

Table 3 shows the independent t-test statistical result of mean difference between 

teachers and workshop attendants on skills needed by BBC Students to enhance 

marketing in Technical Colleges Students in Katsina State. The result shows a p-

value of 0.29. The p-value is greater than 0.05 level of significance. The null 

hypothesis is therefore accepted, meaning there is no significant difference in the 

mean responses of teachers, and workshop attendants on skills needed by BBC 

Students to enhance marketing in Technical Colleges Students in Katsina State. 

Hypothesis 2 

There is no significant difference in the mean response of teachers and workshop 

attendants on skills needed of BBC Students to enhance financial management in 

technical colleges Katsina state. 
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Table 4: Independents t -Test of Significant Difference between respondents’ skills 

needed by BBC Students to enhance financial Management in Technical Colleges 

in Katsina State 
Respondents N Mean SD p-value Sig. Level Decision 

Workshop attendants 15 36.07 3.37    

Teachers 132 37.19 6.03 0.48 0.05 N S 

p > 0.05, Ho is Accepted NS – No significant difference 

Table 4 shows the independent t-test statistical result of mean difference between 

teachers and workshop attendants on skills needed by BBC Students to enhance 

financial management in Technical Colleges in Katsina State. The result shows a 

p-value of 0.48. The p-value is greater than 0.05 level of significance. The null 

hypothesis is therefore accepted, meaning there is no significant difference in the 

mean responses of teachers, and workshop attendants on skills needed by 

Brick/blocklaying and concreting (BBC) Students to enhance financial 

management in Technical Colleges in Katsina State. 

 

Findings of the Study 

The following were the findings from the study, based on the data collected and 

analyzed and hypotheses tested: 

1. Skills were identified and are needed to enhance marketing of 

Brick/blocklaying and concreting (BBC) Students of Technical College in 

Katsina State. 

2. The skills needed listed by Brick/blocklaying and concreting (BBC) Students 

to enhance financial management was accepted the respondents that oversee the 

inflow and outflow of money, keeping an effective financial record, prepare a 

trading, profit/loss account and foreseen future financial need can improve 

enhancing financial management in Technical College in Katsina State 

3. No significant difference in the mean opinions of teachers and workshop 

attendants pointed out on skills were identified and are needed to enhance 

marketing of BBC Students of Technical College in Katsina State. 

4. No significant difference in the mean opinions of teachers and workshop 

attendants on the skills needed traced for Brick/blocklaying and concreting 

(BBC) Students to enhance financial management was accepted the 

respondents that oversee the inflow and outflow of money, keeping an effective 

financial record, prepare a trading, profit/loss account and foreseen future 

financial need can improve enhancing financial management in Technical 

College in Katsina State. 
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Discussion of Findings 

The discussion of the findings is presented in line with the research questions and 

hypothesis tested. For research question 1 and table 1 identified out those skills 

were needed to enhance marketing of Brick/blocklaying and concreting (BBC) 

Students of Technical College in Katsina State. This finding concurred with Dragan 

(2021) stated that management skills refer to the ability to visualize the entire 

picture of an organization’s environment therefore, internal and external. It is the 

ability to analyze and diagnose complex situations or problems. This skill needs 

especially in the top level of management because this skill help the top-level 

managers to be properly identified, Management is a complex and challenging task. 

Managers need different types of skills to perform their works. Hypothesis 1, which 

was accepted, there is no significant difference in the mean response of teachers 

and Students on kills needs by BBC Students to enhance marketing among 

Technical Colleges in Katsina State. 

Research question 2 and table 2 found out that The skills needed by 

Brick/blocklaying and concreting (BBC) Students to enhance financial 

management was (agreed) the respondents that oversee the inflow and outflow of 

money, keeping an effective financial record, prepare a trading, profit/loss account 

and foreseen future financial need can improve enhancing employability in 

Technical College in Katsina State. This finding occurred with the Anthony (2021) 

described finance as nothing more than how money is obtained to finance business; 

it should be used to ensure the success of the enterprise. A potential entrepreneur 

must have skill in financial managements that is ability to manage financial aspect 

of carpentry enterprise, Hypothesis five was accepted, as there is no significant 

difference in the mean response of teachers and Students on financial management 

skills acquisition of Brick/blocklaying and concreting (BBC) Students among 

technical colleges Katsina state. 

Conclusion 

Based on the results of the study, the study found out that skills needs by 

Brick/blocklaying and concreting (BBC) Students can be used for effective 

entrepreneurship among Technical Colleges in Katsin State, for self-reliant. This 

implies that BBC teachers should practice common traced skills to ensure that the 

objectives can be achieved. The study also found out that the adopted challenges of 

entrepreneurship knowledge on how to bring business ideas better and quicker to 

the market can be used to improve to keep Students available in the market places. 
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The study also draw conclusion from the fact that there was no significant 

difference in the mean response of teachers and workshop attendants on skill needs 

in marketing and financial management skills needs. 

Recommendations 

In line with the findings of the study, the researcher desires to give the following 

recommendations: 

1. Seminars and or /workshops should be organized for BBC teachers and 

workshop attendants on the issue of entrepreneurship and technical skills 

acquisition of BBC for effective delivery in class room activities. 

2. Brick/blocklaying and concreting (BBC) teachers and workshop attendants 

need to update their skills on strategies for improving entrepreneurship and 

technical skills acquisition in coming up for job creation. 

3. Curriculum planners, National Board for Business and Technical Education 

(N.B.T.E), state Government through Ministry of Education, science and 

Technical schools Board should consider the review of curriculum for National 

Technical Certificate in order to incorporate changes. 
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Abstract 

This study examined the entrepreneurship skills needed for Brick/blocklaying and concreting (BBC) 

Students for enhancing employability in GSTC, Katsina State Nigeria. The study was guided by 2 

purposes, 2 research questions and 2 hypotheses tested at 0.05 level of significance. A survey 

research design was adopted for the study. Manageable population size was used in the study. The 

instrument used for data collection was 50-item questionnaire, the questionnaire was structured on 

a five-point rating type scale. The instrument was subjected to face validation and the reliability of 

the instrument was determined using Cronbach Alpha after trial testing, with a reliability index of 

0.769. Copies of the questionnaire were duly completed and returned after two weeks which gave a 

100% return rate. The findings on the study revealed that the teaching strategies required for the 

acquisition of entrepreneurship skills in Brick/blocklaying and concreting (BBC) were highly 

needed. Entrepreneurial communication in employability and managerial skills were highly needed 

by BBC students in GSTC, Katsina state. Based on the findings the recommendations were proffered. 

 

Keywords: Entrepreneurship Skills, BBC students, Employability, managerial and Technical 

colleges.  

 

Introduction 

The education system of any nation is supposed to focus on needs, problems, and 

development of its citizens. For some years now one of the dominant social 

problems in Nigeria has been unemployment. Entrepreneurship education on the 

other hand, is the means of instilling the qualities of entrepreneurship in people 

with the continued general activities of managers or what can be purposeful activity 

of an individual, undertaken to initiate, maintain, or organize profit oriented 

business unit for the production or distribution of economic goals and services 

(Adekoyo, 2018). Benjamin and Oludare (2023) describes entrepreneurship 

attributes to include attitude, values, believes, knowledge, skills, abilities, 

personality, wisdom, expertise, social, technical and managerial, mindset and 

behavior tendencies that leads to achievement of goals. 

mailto:mashi75.bmm@gmail.com
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The achievement of goals and objectives by entrepreneurial education in terms of 

seeking gainful employment opportunities, job creation and self-reliance has 

remained elusive (Williams, 2019). This according to James (2022) is due to the 

fact that some potential business entrepreneurs lack technical skills in their selected 

area. It is a process of coming up with an article using wood that required technical 

skills acquisition training. BBC in science and technical colleges is a skill-oriented 

vocational trade offered in Nigerian government science and technical colleges 

(Osinem, 2020). It is capable of providing it's recipients with profitable skills for 

self-reliance and employment. Brick/blocklaying and concreting (BBC) programme 

which is available in Katsina State government science and technical colleges, deals 

with the acquisition of technical skills in BBC. 

In entrepreneurship skills, Brick/blocklaying and concreting trade, students’ needs 

to be competent in their chosen area so as to blend their entrepreneurship 

knowledge with technical skill in order to be productive. James (2022) noted that 

technical skills are expertise or technical competence related to the field of the 

work. Technical skills are often associated with the use of tools, equipment related 

to work properly and efficiently. Technical skills are the skills that require a 

combination of specific knowledge and skills of the work done used to achieve the 

target. In the working environment, technical skills normally refer to technical 

procedures or practical tasks that are typically easy to observe, quantify and 

measure. The skills are tangible, specific and usually teachable such as planning, 

mortising, tapping, boring (Alison, 2021). The basic aspects of these skills are being 

taught in technical college, one of the TVET institutions that is now known as 

Government Science and Technical College (GSTC) in most states including 

Katsina State. 

Science and technical colleges are the institutions where Students are trained to 

acquire relevant knowledge and skills in different occupations for employment in 

the world of work. According to Okeye and Onyewe (2016) Government Science 

and Technical College is a segment of technical and vocational education (TVE) 

designed to produce craftsmen at the secondary school level and master craftsmen 

at the advanced craft and to some selected trades. 

Bricklaying/Blocklaying and Concreting is one of the trade components offered in 

Technical Colleges which aimed at training recipients toward acquiring practical 

skills that will qualify them for employment into building construction industries 

or be self-reliant. According to Oviawe and Uwameiye (2018) Bricklaying/ 
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Blocklaying and concreting work is a skill-oriented field of study noted for its 

capability of equipping learners with saleable skills for self- reliance and also paid 

employment. 

 

Statement of the Problem 

It is expected that the Students of Government Science and technical colleges 

should have effective production skills that will enable them perform in their world 

of work. Ugochukwu, Elisha and Paul (2016) indicate that most of the Government 

Science and Technical colleges’ Students are poorly trained on entrepreneurship 

education. These weaknesses make some of the Brick/blocklaying and concreting 

(BBC) Students unfit to starts business after graduation. According to Reco and 

Maxwell, (2016) the technical teachers in technical colleges as a result of 

inadequate training received in their schools led to the emergence of half-baked 

technical college Students, and this has affected the laudable goals of technical 

education which is targeted at producing competent personnel that will be 

enterprising and self-reliant, which will improve the technological development of 

Nigeria. It’s observed that most of the Government Science and technical colleges 

Students have no major role to play in the production of competent personnel in the 

Building industry and the society for self-reliance 

Objective of the Study 

The main objective of this study is to determine the entrepreneurship skills needed 

by students to enhance employability in Brick/blocklaying and concreting (BBC) 

Trade in Government Science and Technical Colleges in Katsina State. 

Specifically, the study intends to determine the following: 

1  Technical skills needed by Brick/blocklaying and concreting (BBC) Students 

for enhancing employability among Government science and Technical 

Colleges in Katsina State. 

2. Entrepreneurial communication skills needed by Brick/blocklaying and 

concreting (BBC) Students for enhancing employability among Government 

science and Technical Colleges in Katsina State. 

Research Questions 

The following research questions were formulated to guide the study. 

3. What are the technical skills needed by Brick/blocklaying and concreting (BBC) 

Students for enhancing employability in Government science and Technical 

Colleges in Katsina State? 
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4. What are the entrepreneurial communication skills needed by Brick/blocklaying 

and concreting (BBC) Students for enhancing employability among 

Government science and Technical Colleges in Katsina State? 

 

Null Hypotheses 

The following null hypotheses were formulated and tested at 0.05 level of 

significance: 

Ho1: There is no significant difference in the mean responses of Brick/blocklaying 

and concreting (BBC) teachers and workshop attendants on Technical skills 

needed by Students for enhancing employability in Government science and 

Technical Colleges in Katsina State. 

Ho2: There is no significant difference in the mean responses of teachers and 

workshop attendants on entrepreneurial communication skills needed by 

Brick/blocklaying and concreting (BBC) Students for enhancing 

employability in Government science and Technical Colleges in Katsina 

State. 

Review of Related Literature 

Technical Skills needed by Technical Colleges Students 

Orin (2021) stated that technical skills are the abilities and knowledge needed to 

perform specific tasks. They are practical, and often relate to mechanical, 

information technology, mathematical, or scientific tasks. Some examples include 

knowledge of programming languages, design programs, mechanical equipment, 

or tools. Thomas (2017) emphasized that a nation is made up of people whose 

individual contributions improve national growth and development. An individual 

needs to develop and acquire necessary skills to enable him meet their own 

productivity and national aspirations. Technical Education leads to the acquisition 

of skill and techniques in chosen occupation or profession to enable an individual 

earn a living. UNESCO (2015) emphasized technical education as those aspects of 

the educational process involving, in addition to general education, the study of 

technologies and related sciences and acquisition of practical skills, 

entrepreneurship, understanding and knowledge relating to occupations in various 

sectors of economic and social life. The major aim of technical education is to 

provide education for self-reliance. Ghazi (2019) added that technical education is 

a training intended to prepare the Students to earn a living in an occupation where 

success is dependent largely on technical information and an understanding of the 

laws of science and technology as applied to modern design, production, 
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distribution and services. Reco and Onyenwe (2014) also added that technical 

education is oriented. It brings about technological advancement and aims to 

provide new manpower for employment and provide further training for those 

already qualified, so that they can keep up with modern working methods. 

 

Ugochuku, Elisha, and Paul (2016) further explained that technical colleges are 

regarded as the Technical institutions which established by the Federal Government 

of Nigeria to prepare individuals to acquire practical skills, basic and scientific 

knowledge and for effective participation in the world of work. They further explain 

that, the technical colleges give training intended to prepare Students for entry into 

various occupations. Karine, Diane and Devorah (2012) outlined the aim of 

technical colleges which include preparation for useful living within the society and 

preparation for higher education. It means that the quality of instruction at technical 

colleges, must in addition to the development of the cognitive or intellectual 

abilities of the youth, be oriented towards the acquisition of appropriate work skills, 

abilities and competences for the individual to live and contribute to the 

development of the society. 

Concept of Entrepreneurship 

Economic development is the priority for any country. Entrepreneurship is a 

composite skill, the resultant of mix of many qualities and traits. These includes 

imagination, readiness to take risks, ability to bring together and put to use other 

factors of production, capital, labour, land, and also intangible factors such as the 

ability to mobilize scientific and technological advances. The task before the 

leadership today is to industrialize a predominant agricultural and technological 

society. Where capital is scare and labour is plentiful, against the traditional culture 

and methods of social behavior in the developing countries. A business that will be 

able to innovate, want to have a chance to succeed and proper in a time of rapid 

change, has to build entrepreneurial management into its own system (Amadi & 

Sunday 2019). In general, contemporary economists agreed that the entrepreneur is 

a business leader and that his role in fostering economic growth and development 

is pivotal one. At present however, there is no consensus as to what constitutes the 

essential activity which make the entrepreneur a crucial figure. Entrepreneurship 

education should provide knowledge of how to bring business ideas better and 

quicker to the market. 
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Concept of Employability Skills 

A competency model or competency theory of Employability skills refers to a 

framework that aligns organizational strategies with employee behavior. It involves 

understanding the gap between job requirement and individual traits like 

personality, interest, abilities and values to enhance employment competitiveness 

(Ronald & Colin 2005). Employability skills refer to the relative chances of 

acquiring and maintain different kind of employment and set of achievement skills, 

understanding and personal attributes that makes graduates more likely to gain 

employment and be successful in their chosen occupations, which benefit 

themselves the work force, the community and the economy (Umar, 2014). 

Employability also further refers to the ability to move independency within the 

workforce with the objectives to accomplish one potential through long term work. 

Meanwhile, many of the factors were discourse under the following sub-headings: 

entrepreneurship education, entrepreneurship skills, Government science and 

technical colleges, technical skills, marketing skills and management needs to focus 

more on orienting students to effectively manage their individual’s personality 

traits in ways that will ensure successful entrepreneurship careers. 

Entrepreneurial and challenges in the Acquisition of skills in Science and 

Technical Colleges 

Technical colleges are the institutions established by government to equip 

individuals with skills in various occupations. National Board for Technical 

Education NBTE (2007) stated that technical colleges are regarded as the principal 

vocational institutions in Nigeria that give full vocational training intended to 

prepare Students for entry into various occupations as artisans and craftsmen. 

UNESCO (2011) described technical colleges as institutions where Students are 

trained to acquire relevant knowledge and skills in different occupations for 

employment in the world of work. They give full vocational training intended to 

prepare individuals for entry into various occupations. Technical colleges are the 

post primary schools where Students are trained to acquire relevant knowledge, 

skills and attitudes in a chosen occupation or trade at craft level (Jane and Anaele, 

2020). One of such trades is BBC. Brick/blocklaying and concreting (BBC) is a 

trade in technical colleges that exposes individuals to skills and knowledge on how 

to diagnose and repair faults in every Brick/block work. BBC in technical colleges 

is to produce competent students and technicians who can diagnose and carry out 

repair and produce of all kinds of Brick/block work (UNESCO, 2015). 
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Entrepreneurial Communication Skills 

Paresh (2014) stated that an effective communication is a primary means whereby 

entrepreneurs achieve the desired levels of excellence in the development of their 

organizations. Entrepreneurs should be charismatic leaders and through their ability 

to communicate their vision unequivocally, they should be able to organize a team. 

A charismatic leader will positively have an inspiring effect on both organizational 

and follower outcomes. There is sufficient research evidence to suggest that 

charismatic or transformational leadership has the direct effect on perceptions, 

performance and attitudes of followers. It claims that an important aspect of 

charismatic leadership is being able to effectively communicate the vision. The 

vision needs to be communicated to qualifying set of people through written or oral 

means in order to make them as an efficient team or teams for various purposes. 

Entrepreneurship theorists designate utmost importance to the communication of 

the entrepreneur’s vision to new venture teams, maintains that communicating 

vision to followers well is the most important act of the transformational leader. 

Compelling visions provide people with a sense of purpose and encourage 

commitment if it is communicated properly. 

Communication plays a pivotal role in entrepreneurship and venture seeking. 

Moreover, it is essential to identify the decisive role that a language plays in 

conceptualizing venture opportunities and persuading stakeholders about the 

feasibility of a venture. It is pertinent to note here that communication uses 

language both verbally and non-verbally. Needless to say, that the term language 

goes beyond its limited linguistic verbal use and extends to non-verbal domains of 

communication Mariusz, Mathew & Lutz, (2020). Communication here means an 

individual’s ability to effectively use both verbal and non-verbal codes in both 

written and oral expressions. This being the case, entrepreneurs will have to master 

communication as whole and use it to their advantage. It is through the rigorous 

rounds of communication and negotiation with partners and other stakeholders that 

an entrepreneur would correct the flaw in the conceptualization of his/her vision. 

Communication allows both entrepreneurs and stakeholders to arrive at a common 

ground for negotiation of pros and cons of the venture (Paresh, 2014). It is 

necessary for the stakeholders to get complete understanding of forthcoming 

venture in its totality. This allows an entrepreneur to get stakeholders feedback 

which will allow him/her to understand whether or not they accept potential of the 

venture. Further it allows the entrepreneur to validate that understanding or to 

correct it, and this, in turn, will decide the outcome of the relationship and that of 

venture. There are three main areas in which the role of communication can be seen 
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in deciding the entrepreneurial success. Therefore, good communication 

convincing investors, effective leadership and attracting new clients. 

 

Undoubtedly, for turning an innovative idea into business venture, the prerequisite 

is capital. Entrepreneurship theorist convincing the investors to invest is like asking 

for a pound of their flesh. To be able to convince the investors, an entrepreneur 

needs to communicate clearly the scope and relevance of venture and his/her vision 

regarding the profitability of the venture. In short she/he needs to convince the 

investors that they are investing in a profitable venture. Secondly she/he would need 

to elevate himself/herself to the level of being a charismatic leader to be able to 

organize a team. People take part in a particular venture only if they develop faith 

in the idea and the vision. One of the most essential traits of a charismatic leader is 

his/her ability to communicate without organizing a team is impossibility. Finally 

for a success, sustenance and the growth of a business venture an ever expanding 

clientele is indispensable. An entrepreneur needs to learn to communicate with 

market. S/he would be required to employ innovative strategies to be able to 

communicate with market and ensure consistent influx of new clients/buyers. For 

each area stated above an entrepreneur would require to learn various methods and 

skills of effective communication which goes beyond language and its use (Bruce 

& Ireland, 2019). 

It can be said that entrepreneurial success heavily relies on one’s ability to 

effectively communicate. Statistic indicating monstrous employment crisis 

looming large worsening by inadequate communications. In the back drop of this, 

‘management of education’ as whole will have to wake up to the need of nurturing 

entrepreneurial entrepreneurship skills in the first place; communication skills 

should occupy the central place in connection to other skills which are essential for 

entrepreneurial success. In the absence of the ability to effectively communicate, 

there are some entrepreneurs who are struggling to convert their innovative ideas 

in the business ventures and there are others who struggle to make their venture 

into profitable ones 

 

Methodology 

This research design is descriptive survey research design. Gall, Gall and Borg 

(2007) described descriptive survey as a method of investigation using 

questionnaire or interview to collect data from a sample that has been selected to 

represent a population to which the findings of the data analysis can be generalized. 
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This research design is considered appropriate for this study as it will allow the 

respondents to tick options that represent their opinions on the perceived work-

ready and required competencies (theory and practical) needs of Brick/blocklaying 

and concreting (BBC) trades in technical colleges of Katsina state of Nigeria 

 

The target population of the study comprise of Teachers and workshop attendants 

within Katsina state. There was be no sampling because the population is 

manageable. The instrument for data collection was a structured questionnaire 

developed by the researcher titled “Entrepreneurship skills needed by bricklaying 

blocklaying and concreting students to enhance employability in government 

science and technical colleges in Katsina state (ESNBBCSEEQ)” The 

questionnaire was developed in accordance with the research question. 

 

The researcher administered the instrument to the respondents through personal 

contacts and with the help of two research assistants. The research assistants were 

given instructions on how to administer the questionnaire to the respondents in 

Kastina State. 

While the decision rule for the test of hypotheses was such that when the p-value is 

greater than the α-value, the hypothesis was considered not significant and if 

otherwise the null hypothesis was significant. 

 

Theoretical Framework 

The theoretical Framework on which the study was based in Human Capital 

Theory, initially formulated by Kai-Joseph (2007) who argued that workers have a 

set of skills or abilities which they can improve or accumulate through training and 

education. Human Capital Theory is one of several competing theories of how we 

learn new ideas. It's a theory based on the idea that skilled behavior in any area can 

become automatic under certain conditions through repeated pairing of stimuli and 

responses. Human Capital Theory accounts for how people progress in learning a 

variety of skills, from initial learning to advanced proficiency. This implies that 

each worker possesses skills or talent to enhance or accumulate such traits. Training 

or education is essential because every day managers must be able to teach, train 

and lead their employees. 
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Population of the Study 

The population of this study comprised all the entire Brick/blocklaying and 

concreting Teachers and workshop attendants in Government Science and 

Technical Colleges in Katsina State. After a preliminary survey, it was found out 

that among the three Government Science and Technical Colleges in the State, 

(GTC Ingawa, GTC Funtua and GTC Mashi) there are 102 Brick/blocklaying and 

concreting (BBC) Students and 06 workshop attendants. These give a total 

population of 108 respondents. 

 

Sample and Sampling Technique 

A total population of 108 respondents was used for the study. Where (102) teachers 

were also selected and 06 workshop attendants. 

 

Instrument for Data Collection 

The instrument used for data collection was structured items questionnaire. The 

questionnaire was drafted base on the study objectives. The items in the 

questionnaire organized in accordance with research questions developed to guide 

the study. 

Validation of the Instrument 

The drafted questionnaire was faced validated by three experts one from 

Department of Engineering Hukpoly and two from Department of Technology 

Education, Modibbo Adama University Yola. 

 

Reliability of the Instrument 

In order to ensure the internal consistency of the instrument, the instrument was 

trial-tested on 29 Brick/blocklaying and concreting trade teachers and four 

workshop attendants in Government Science and Technical Colleges Kano State, 

which is outside the study area. 

Data Collection 

The data for the study was collected by administering copies of questionnaire to the 

respondents. A letter sent to the respondents requested them to fill the questionnaire 

the instrument was administered on the respondents by the researcher with the help 

of research assistants (who were trained by the researcher) under the supervision of 

researcher. 
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Data Analysis 

The data collected from the respondents was analyzed using mean (X) and standard 

deviation with the aid of Statistical Package for Social Science (SPSS). The mean 

and standard deviation (SD) was used to answer the research questions while t-test 

was used to test the hypotheses at 0.05 level of significance. The responses of 

teachers and Students which as for section A-D were Very Highly Needed (VHN) 

– 5 point, Highly Needed (HN), – 4 point, Averagely Needed (AN), – 3 point rating 

scale, Slightly Needed (SN), – , Not Needed (NN), – 1 point, while section E and 

F were Strongly Agreed (SA), – 5 point, Agreed (A), – 4 point rating scale, 

Undecided (U), – 3 point rating scale, Disagreed (D) – 2 point, Strongly Disagreed 

(SD) – 1 point. 

 

Decision Rule: 

The data was analyzed using mean and standard deviation to answer all the research 

questions. Upper and lower real limits of numbers were used for decision making 

in answering the research questions. Sum of numerical value of responses 

5+4+3+2+1 =15/5 =3.0. Since the average of five point scales is 3.0 which 

coincided with undecided level on the scale, therefore the decision rule is that any 

item with mean above the cutoff point of 3.49 was considered needed and any item 

with mean below the cutoff point of 3.49 was considered not needed. The standard 

deviation was used to determine the closeness or otherwise of the opinions of the 

respondents from the group mean. In testing the null hypothesis, independent t-Test 

was used. If p-value is greater than .05, (that is when p > 0.05), the null hypothesis 

was not rejected where p-value is less than or equal to .05 (p < 0 .05), then the null 

hypothesis was rejected. 

Results of the study 

Research Question 1 

What are the technical skills needed by Brick/blocklaying and concreting (BBC) 

Students to enhance employability in Government science and Technical Colleges 

in Katsina State? 
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Table 1: Respondents’ Mean and Standard Deviation on Technical Skills Needed 

by BBC Students to Enhance Employability in Government Science and Technical 

Colleges in Katsina State on technical skills needed by Brick/blocklaying and 

concreting (BBC) Students to enhance employability in Government science and 

Technical Colleges Students in Katsina State. 
S/N Item Workshop 

Attendants (15) 

Teachers (132) Grand  Remark 

  X̅T SDT X̅S SDS X̅G SDG  

1. Ability to set the 

length of cut on the 

cross cutting machine 

3.13 1.13 3.70 0.88 3.64 0.92 Needed 

2. Ability to observe 

machine   safety 

precautions 

3.93 1.03 3.54 1.12 3.58 1.12 Needed 

3. Ability to measure 

out lines 
3.62 1.12 3.52 1.08 3.53 1.08 Needed 

4. Ability to maintain 

proper  bricks  and 
blocks moulding 

3.47 0.99 3.65 0.99 3.63 0.99 Needed 

5. Ability to select the 

right time for a 
particular operation 

3.53 1.13 3.55 1.03 3.55 1.05 Needed 

6. Ability to adjust the 

moulded bricks or 

blocks 

3.93 0.70 3.92 0.97 3.92 0.95 Needed 

7. Ability to select the 

face sides perfectly 

correct 

3.53 0.83 3.89 0.88 3.86 0.88 Needed 

8. Ability to arrange the 

moulded  bricks  or 

blocks in order 

4.40 1.06 4.05 0.82 4.09 0.85 Needed 

9. Ability to transfer the 

bricks or blocks safely 

to working site. 

1.73 0.70 2.14 1.09 2.10 1.06 Not Needed 

10. Ability to interpret 

working drawing. 
3.53 0.99 3.91 0.96 3.87 0.97 Needed 

 Average 3.48 0.97 3.58 0.98 3.57 0.99  

 

Table 1 shows the mean responses and standard deviations of teachers and 

workshop attendants on technical skills needed by Brick/blocklaying and 

concreting (BBC) Students to enhance employability in Government science and 

Technical Colleges Students in Katsina State. The table revealed that 9 items (items 
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1 to 8 and item 10) had their grand mean values ranging from 3.53 to 4.09 which 

are above the cutoff point of 3.50 indicating that the 9 items were rated agreed by 

the respondents as technical skills needed by BBC Students to enhance 

employability in Government science and Technical Colleges in Katsina State. One 

item (item 9) which had mean responses less than the 3.50 cut-off point is rated 

disagreed technical skills needed by BBC. The standard deviation values ranged 

from 0.88 to 1.12. 

 

Research Question 2 

What are the entrepreneurial Communication skills needed of Brick/blocklaying 

and concreting (BBC) Students to enhance employability in Government science 

and Technical College’s in Katsina State? 

 

Table 2: Respondents’ Mean and Standard Deviation on Entrepreneurial 

Communication Skills Needed by BBC Students to Enhance Employability in 

Government Science and Technical Colleges in Katsina State 
S/N Item Workshop 

Attendants (15) 

Teachers (132) Grand  Remark 

  X̅T SDT X̅S SDS X̅G SDG  

11. Ability to explain toothers 

what their jobs involve 

3.60 0.83 4.11 0.80 4.06 0.81 Needed 

12. Actively to understand the 
needs of customers 

3.67 1.05 4.18 0.71 4.13 0.76 Needed 

13. Ability to conduct quality 
oral presentation 

4.20 1.38 3.95 0.8 3.98 0.90 Needed 

14. Ability to comprehend wide 
range of publication 

4.20 1.38 4.00 0.82 4.02 0.89 Needed 

15. Effectively communicate 

with others using 
electronic communication 

4.27 1.28 4.03 0.79 4.05 0.85 Needed 

16. Provide specific details 

supported by concrete 

examples 

4.07 1.03 4.17 0.746 4.16 0.77 Needed 

17. Interpret aspects of BBC 
verbally 

3.73 1.28 4.06 0.80 4.03 0.86 Needed 

18. Interact with individuals 

on various depths of 
knowledge capabilities 

4.40 0.91 4.17 0.74 4.19 0.76 Needed 

19. Communicate orally with 
group of various sizes 

4.27 1.28 4.06 0.83 4.08 0.88 Needed 

20. Understand the feedbacks 
from customers 

4.20 1.37 4.00 0.86 4.02 0.92 Needed 

 Average 4.06 1.18 4.07 0.80 4.07 0.84  
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The data presented in Table 2 revealed that the mean responses and standard 

deviations of teachers and workshop attendants on entrepreneurial communication 

skills needed by Brick/blocklaying and concreting (BBC) Students to enhance 

employability in Government science and Technical Colleges Students in Katsina 

State. The table revealed that 10 items (item 11 to 20) had their grand mean values 

ranging from 3.98 to 4.19 which are above the cutoff point of 3.50 indicating that 

the 10 items were rated agreed by the entrepreneurial communication skills needed 

by Brick/blocklaying and concreting (BBC) Students to enhance employability in 

Government science and Technical Colleges in Katsina State. Based on the 

presented data on table 2 as analyzed so far, the researcher feel safe to conclude 

that 10 entrepreneurial communication skills needed by Brick/blocklaying and 

concreting (BBC) Students to enhance employability were actually the skills 

needed in Government science and technical college’s Students in Katsina State. 

The standard deviation values ranged from 0.76 to 0.92. Each of the values is low; 

indicating that there is consistency in the agreement among the respondents in their 

responses. 

Hypothesis 1 

There is no significant difference in the mean response of teachers and workshop 

attendants on technical skill needs by Brick/blocklaying and concreting (BBC) 

Students to enhance employability among Government science and Technical 

Colleges in Katsina State. 

 

Table 3: Independent t –Test (Table 3) of significant difference between 

respondents on technical skill needed by BBC Students to enhance employability 

in Government science and Technical Colleges in Katsina State. 
Respondents N Mean SD p-value Sig. Level Decision 

workshop attendants 15 34.80 4.35    

Teachers 132 35.76 5.73 0.53 0.05 N S 

p > 0.05, Ho is Accepted NS – No significant difference 

Table 3 shows the independent t-test statistical result of mean difference between 

teachers and workshop attendants on technical skills needed by Brick/blocklaying 

and concreting (BBC) Students to enhance employability in Government science 

and Technical Colleges Students in Katsina State. The result shows a p-value of 

0.53. The p-value is greater than 0.05 level of significance. The null hypothesis is 

therefore accepted, meaning there is no significant difference in the mean responses 

of teachers, and workshop attendants on technical skill needs by BBC Students to 
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enhance employability in Government science and Technical Colleges in Katsina 

State. 

 

Hypothesis 2 

There is no significant difference in the mean response of teachers and workshop 

attendants on entrepreneurial Communication skills needed by Brick/blocklaying 

and concreting (BBC) Students to enhance employability in Government science 

and Technical Colleges in Katsina State. 

 

Table 4: Independent t -Test of significant difference between respondents on 

entrepreneurial communication skills needed by Brick/blocklaying and concreting 

(BBC) Students to enhance employability in Government science and Technical 

Colleges in Katsina State. 
Respondents N Mean SD p-value Sig. Level Decision 

Workshop attendants 15 40.60 9.99    

Teachers 132 40.74 6.98 0.94 0.05 N S 

p > 0.05, Ho is Accepted NS – No significant difference 

 

Table 4 shows the independent t-test statistical result of mean difference between 

teachers and workshop attendants on entrepreneurial communication skills needed 

by Brick/blocklaying and concreting (BBC) Students to enhance employability 

Among Government Science and Technical Colleges Students in Katsina State. The 

result shows a p-value of 0.94. The p-value is greater than 0.05 level of significance. 

The null hypothesis is therefore accepted, meaning there is no significant difference 

in the mean responses of teachers, and workshop attendants on entrepreneurial 

communication skills needed by Brick/blocklaying and concreting (BBC) Students 

to enhance employability in Government science and Technical Colleges in Katsina 

State. 

 

Findings of the Study 

The following were the findings from the study, based on the analyzed data 

collected and analyzed and hypotheses tested: 

1. All the technical skills are needed by Brick/blocklaying and concreting (BBC) 

Students for enhancing an effective employability in Government Science and 

Technical College in Katsina State, with the exception of item number 9. 

2. The entrepreneurial communication skills are needed by Brick/blocklaying 

and concreting (BBC) Students to understand the customer’s needs, ability to 
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conduct quality oral presentation for effectively communication found for 

better activity in the society. 

3. There is no significant difference in the opinions of teachers and workshop 

attendants on all the technical skills needed by Brick/blocklaying and 

concreting (BBC) Students for enhancing an effective employability in 

Government Science and Technical Colleges in Katsina State, with the 

exception of item number 9. 

4. There is no significant difference in the mean opinions of teachers and 

workshop attendants in all the entrepreneurial communication skills needed 

for entrepreneurship are needed for contributing toward improving 

occupational career and employability in Students of Government science and 

Technical College in Katsina State. 

 

Discussion 

The findings of research question 1 and table 1 revealed that almost all the technical 

skills are needed by Brick/blocklaying and concreting (BBC) Students for 

enhancing an effective employability in Government science and Technical 

College in Katsina State. This is in agreement with the finding of Jane and Anaele 

(2020) who conducted a study titled ‘’Carpentry and Joinery skills required by 

technical college graduates for sustainable development in Edo and Delta states 

Nigeria”. Analyzed t-test was used to test the hypothesis 1, which was accepted as 

there is no significant difference in the mean response of teachers and Students on 

technical skills needed by Brick/blocklaying and concreting (BBC) Students to 

enhance employability Among Government science and Technical Colleges in 

Katsina State. 

The findings of research question 2 and Table 2 revealed that the entrepreneurial 

communication skills are needed by Brick/blocklaying and concreting (BBC) 

Students to understand the customer’s needs, ability to conduct quality oral 

presentation for effectively communication found (agreed) for better activity in the 

society. This finding is in line with Devon and Orin (2021) who says that in any 

given economy, entrepreneurship development always give birth to job creation 

which will force people to do something that will better their live and the county at 

large. He evaluated the relationship between job creation and entrepreneurship 

development in Nigeria. It was clear from his observation, entrepreneurships skills 

and job creation can be traceable to skills development. Also Shubhanwita (2013) 

cited that, the jobs created by entrepreneurship in turn lead to equitable distribution 
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of income, which results in higher standards of living for the population. 

Hypothesis 2, which was accepted, as there is no significant difference in the mean 

response of teachers and Students on entrepreneurial communication skills needed 

by Brick/blocklaying and concreting (BBC) Students to enhance employability 

Among Government science and Technical Colleges Students in Katsina State. It is 

therefore, necessary for Brick/blocklaying and concreting (BBC) teacher and 

Students to acquire some entrepreneurial skills that would enable them know how 

to bring business ideas better and quicker to the market. Among the entrepreneurial 

communication skills needed were understand the needs of customers, actively 

listen to people and understand their barriers, read a comprehend wide range of 

publication and good presentation. The finding is in line with the investigation 

outcome of Aderotimi. (2014) who found that policy reforms in technical 

vocational education and training (TVET) for sustainable development in Abia 

state, Nigeria. This indicates the relevance of policy reforms and training for 

sustainable livelihood. 

Conclusion 

The following conclusions were drawn based on the 

Based on the results of the study, it was found out that with effective 

entrepreneurship among the students in Technical Colleges Katsina State, 

Brick/blocklaying and concreting (BBC) teachers should ensure that the objectives 

can be achieved. The study also found out that the adopted challenges of 

entrepreneurship knowledge on how to bring business ideas better and quicker to 

the market can be used to improve entrepreneurship available in the market places. 

The study also found out that the strategies for improving entrepreneurship and 

technical skill in Technical Colleges in Katsina State can make them capable to 

start a business, operate machines and some available equipment. 

 

The study also draw conclusion from the fact that there was no significant 

difference in the mean response of teachers and workshop attendants on technical 

skill needed for entrepreneurial communication skills needs, challenges of 

entrepreneurship and technical skills acquisition of Brick/blocklaying and 

concreting (BBC), strategies for improving entrepreneurship and technical skills 

acquisition of BBC Students to enhance employability in Technical Colleges in 

Katsina State. 
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Recommendations 

In line with the findings of the study, the researcher wishes to give the following 

recommendations: 

1. Technical college’s administrators should channel their resources towards 

training of competent Students who can operate and manage the available 

technical tools and equipment’s for Students’ sustainable livelihood. 

2. Seminars and or /workshops should be organized for Brick/blocklaying and 

concreting (BBC) teachers and workshop attendants on the issue of 

entrepreneurship and technical skills acquisition of BBC for effective delivery 

in class room activities. 

3. Brick/blocklaying and concreting (BBC) teachers and workshop attendants 

need to update their skills on strategies for improving entrepreneurship 

communication and technical skills acquisition in coming up for job creation. 

4. Curriculum planners, National Board for Technical Education (N.B.T.E), 

state government through Ministry of Education, science and technical 

schools Board should consider the review of curriculum for National 

Technical Certificate in order to incorporate changes. 
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Abstract 

Optimizing scheduling decisions is critical for improving efficiency and productivity in 

manufacturing systems. This study employs a simulation-based approach to evaluate the impact of 

different scheduling algorithms, including First-Come-First-Served (FCFS), Shortest Processing 

Time (SPT), and Earliest Due Date (EDD), on key performance metrics such as makespan, 

tardiness, and throughput. The research investigates how variability in processing times and 

machine availability affects scheduling performance and explores optimization techniques to 

enhance system efficiency. A dataset of 1,200 simulated job records was analyzed using a 

quantitative approach, applying descriptive statistics mathematical models to compute makespan, 

tardiness, and throughput. The results indicate that SPT minimizes makespan, EDD reduces 

tardiness, and FCFS is less efficient compared to the other strategies. Additionally, machine 

utilization plays a crucial role in determining system performance, highlighting the need for 

adaptive scheduling techniques. Based on these findings, the study recommends adopting a hybrid 

scheduling strategy combining SPT and EDD to improve both efficiency and deadline adherence. 

Furthermore, integrating real-time scheduling adjustments using Artificial Intelligence (AI) and 

data-driven decision-making can enhance responsiveness in dynamic manufacturing environments. 

Future research should incorporate real-world constraints such as machine breakdowns and 

fluctuating demand to develop more robust and adaptive scheduling solutions. This study 

contributes to the optimization of scheduling decisions in manufacturing systems, providing 

valuable insights for improving production efficiency. 

 

Keywords: Scheduling optimization, manufacturing systems, simulation, efficiency, throughout.   

 

Introduction 

In today's rapidly evolving and highly competitive manufacturing environment, 

operational efficiency is a key driver of success. Among the many factors 

influencing efficiency, scheduling stands out as a pivotal element for enhancing 

productivity, reducing operational costs, and improving customer satisfaction 

(Kumar et al., 2020). Scheduling in manufacturing involves the allocation of 

limited resources such as machines, labor, and time to various tasks to achieve 

optimal performance. Key performance indicators (KPIs) often include makespan 

(total completion time), tardiness (delays in job completion), and throughput (rate 

mailto:hamzaibrahim087@gmail.com
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of job completion), all of which are directly influenced by the scheduling strategy 

employed (Pinedo, 2016). 

 

However, manufacturing scheduling is inherently complex due to the simultaneous 

consideration of multiple machines, job types, sequence constraints, and real-time 

uncertainties. Commonly adopted scheduling algorithms such as First-Come-First-

Served (FCFS), Shortest Processing Time (SPT), and Earliest Due Date (EDD) are 

widely used in industry, but their performance varies significantly depending on 

system dynamics and operational variability (Gupta & Stafford, 2020). Selecting 

the most effective algorithm requires a deep understanding of how these strategies 

perform under varying conditions, such as changes in job processing times and 

resource availability. 

 

One of the key challenges in traditional scheduling approaches is their inability to 

adapt to unpredictable changes in the manufacturing environment, including 

machine breakdowns, fluctuating demand, or varying processing times. These 

dynamic factors can degrade system performance if not properly addressed. 

Moreover, many scheduling decisions in practice are based on heuristic or 

experience-based approaches, often lacking empirical validation or simulation-

based testing (Kumar et al., 2020). This gap highlights the need for a more robust, 

data-driven approach to scheduling optimization. 

To address these challenges, simulation-based methods have gained popularity as 

powerful tools for modeling and analyzing the dynamic behavior of manufacturing 

systems. Through simulation, manufacturers can replicate complex operational 

scenarios, compare the effectiveness of different scheduling algorithms, and 

evaluate their impact on performance metrics. Furthermore, simulation 

optimization techniques allow for the identification of optimal scheduling 

parameters, such as batch size and machine allocation, thereby enabling more 

informed and strategic decision-making. 

 

This study is anchored in the need for a comprehensive evaluation of scheduling 

strategies within a simulated manufacturing environment. It aims to investigate 

how different algorithms specifically FCFS, SPT, and EDD affect performance 

under varying operational conditions. Particular attention is given to the influence 

of processing time variability and machine availability, which are often overlooked 

in conventional scheduling studies. By doing so, this research seeks to develop 
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adaptable scheduling frameworks that maintain performance even in the face of 

operational uncertainties. 

Research Objectives 

The main objectives of this study is to optimize scheduling decision in 

manufacturing systems through stimulation-based approach. Specifically, the 

objectives are: 

1. To evaluate the impact of different scheduling algorithms on manufacturing 

system performance by comparing FCFS, SPT, and EDD based on make 

span, tardiness, and throughput. 

2. To investigate the effect of processing time variability on scheduling 

decisions and identify strategies to mitigate performance fluctuations. 

3. To determine the optimal scheduling parameters using simulation 

optimization techniques, such as the optimal batch size and number of 

machines for improved efficiency. 

4. To evaluate the robustness of scheduling decisions by analyzing how changes 

in machine availability and demand affect algorithm performance and 

proposing strategies for adaptability. 

Significance of the Study 

This study is significant because it provides quantitative insights into scheduling 

optimization, enabling manufacturers to make data-driven decisions for improved 

efficiency. By identifying the best-performing scheduling algorithm and optimal 

system parameters, manufacturers can reduce production delays, enhance resource 

utilization, and increase overall productivity. Additionally, integrating simulation-

based approaches into scheduling decisions allows for better adaptability to real-

world uncertainties. The findings contribute to industrial engineering and 

production management by offering practical recommendations for enhancing 

manufacturing scheduling strategies. 

Scope of the Study 

The study focuses on evaluating scheduling algorithms in manufacturing systems 

using a simulation-based approach. It considers three scheduling algorithms (FCFS, 

SPT, and EDD) and measures their impact on makespan, tardiness, and throughput. 

The research is limited to simulated manufacturing environments and does not 

account for external factors such as supply chain disruptions or human resource 

constraints. Future studies can expand on these limitations by incorporating real-

world datasets and additional scheduling algorithms. 
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Literature Review 

Theoretical Review 

Scheduling Algorithms in Manufacturing Systems 

Scheduling in manufacturing systems involves assigning resources over time to 

complete a set of tasks while optimizing key performance indicators such as 

makespan, tardiness, and throughput (Pinedo, 2022). Various scheduling 

algorithms have been developed to achieve these goals: 

(A). First-Come-First-Served (FCFS): This simple method schedules jobs in the 

order they arrive, without prioritizing job characteristics. However, it may 

lead to inefficiencies in dynamic environments (Baker & Trietsch, 2018). 

(B). Shortest Processing Time (SPT): The SPT rule prioritizes jobs with the 

shortest processing times, reducing average completion time but potentially 

delaying longer tasks (Gupta & Stafford, 2020). 

(C). Earliest Due Date (EDD): This rule schedules jobs based on their due dates, 

focusing on minimizing lateness and tardiness. It is beneficial in deadline-

driven manufacturing systems (Rajendran & Ziegler, 2021). 

Challenges in Scheduling for Smart Manufacturing 

The rise of smart manufacturing has introduced new challenges for traditional 

scheduling methods. Smart factories operate in highly dynamic environments, 

requiring scheduling algorithms to adapt to real-time data and uncertainties 

(Kusiak, 2019). Traditional scheduling approaches often fail to respond efficiently 

to these complexities, necessitating more advanced decision-making models 

(Zhang et al., 2023). 

Integration of Artificial Intelligence in Scheduling 

Artificial Intelligence (AI)-based scheduling has emerged as a promising solution 

to manufacturing challenges. Techniques such as Neural Networks, Reinforcement 

Learning, and Genetic Algorithms have been applied to optimize scheduling 

decisions (Tang et al., 2022). These AI-driven methods enhance adaptability, 

improve efficiency, and provide optimal scheduling solutions in dynamic 

manufacturing environments (Huang et al., 2023). 

 

Empirical Review 

Performance of Traditional Scheduling Algorithms 

Several empirical studies have evaluated traditional scheduling methods in real-

world manufacturing environments. Research by Kim et al. (2021) found that while 

SPT minimizes makespan effectively, it may lead to high levels of tardiness when 
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due dates are stringent. Similarly, FCFS provides fairness but lacks optimization 

for efficiency, and EDD performs well in reducing lateness but does not necessarily 

minimize total completion time (Lee & Wang, 2020). 

 

AI-Based Scheduling Approaches 

Recent empirical findings highlight the growing effectiveness of AI-based 

scheduling. For instance, studies on Deep Reinforcement Learning (DRL) in 

scheduling found that AI-based approaches significantly outperform traditional 

heuristics in complex manufacturing settings (Zhou et al., 2023). Additionally, AI-

driven scheduling systems have demonstrated greater scalability and adaptability 

compared to static rule-based methods (Sharma & Patil, 2022). 

 

Adaptive Scheduling in Dynamic Environments 

Dynamic scheduling, which adjusts to real-time data and system disruptions, has 

been emphasized in recent literature. Research by Li et al. (2021) found that 

adaptive scheduling strategies improve efficiency and resilience in smart 

manufacturing systems. Such approaches integrate Internet of Things (IoT) sensors 

and real-time monitoring to adjust schedules dynamically, ensuring better 

productivity and resource utilization (Xiao et al., 2023). 

Methodology 

Research Design 

This study adopts a simulation-based experimental research design to analyze 

scheduling performance in a manufacturing system. The simulation model is 

developed using synthetic job data representing job arrivals, processing times, and 

due dates. The research evaluates different scheduling algorithms, including: 

• First-Come-First-Served (FCFS) 

• Shortest Processing Time (SPT) 

• Earliest Due Date (EDD) 

• Longest Processing Time (LPT) 

These algorithms are assessed using simulation-based experimentation to 

determine their effect on makespan, tardiness, and throughput. 

 

Data Collection and Simulation Setup 

The study uses a dataset of 1,200 simulated job records and multiple machines with 

different processing rates. The data includes: 
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𝑖=1 

1. Job Data: 

• Arrival time 

• Processing time 

• Due date 

2. Machine Data: 

• Machine availability 

• Processing rate 

3. Performance Metrics: 

• Makespan 

• Total tardiness 

• Throughput 

The simulation models job scheduling in a manufacturing system where jobs arrive 

dynamically and are assigned to available machines. 

Method of Data Analysis 

The study applies quantitative analysis to measure the efficiency of different 

scheduling algorithms using the following performance metrics: 

Makespan Calculation 

Makespan is the total time required to complete all jobs. It is given by: 

𝐶𝑚𝑎𝑥 = (𝐶1, 𝐶2, … , 𝐶𝑛) ................................................................... (i) 
where: 

𝐶𝑖 is the completion time of job 𝑖. 
A lower makespan indicates a more efficient scheduling approach. 

Tardiness Calculation 

Tardiness measures the delay of jobs beyond their due dates. The tardiness 𝑇𝑖 of a 

job 𝑖 is defined as: 

𝑇𝑖 = max (0, 𝐶𝑖 − 𝐷𝑖) .................................................................. (ii) 

where: 

• 𝐶𝑖 = Completion time of job 𝑖 
• 𝐷𝑖 = Due date of job 𝑖 
The total tardiness for all jobs is computed as: 

𝑇𝑡𝑜𝑡𝑎𝑙 = ∑𝑛 𝑇𝑖 ........................................................................................... (iii) 

A lower total tardiness indicates better adherence to deadlines. 
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Throughput Calculation 
Throughput is the number of jobs completed per unit time, given by: 

Throughput = 
𝑁 ............................................................................................ 

(iv) 
𝑇 

where: 

• N = Total number of jobs completed 

• T = Total time (makespan) 

A higher throughput means the system is processing jobs efficiently. 

Machine Utilization Calculation 

Machine utilization represents the efficiency of machine allocation, calculated as: 

 

where: 

𝑈𝑚 = 
  ∑ 𝑃𝑖  ............................................................................................................. (v) 
𝑀×𝐶𝑚𝑎𝑥 

• 𝑃𝑖 = Processing time of job 𝑖 
• M = Number of machines 

• 𝐶𝑚𝑎𝑥 = Makespan 

A higher utilization value signifies better resource allocation. 

 

Simulation Approach 

The simulation follows these steps: 

1. Job Initialization: Jobs are generated with random arrival times, processing 

times, and due dates. 

2. Machine Assignment: Jobs are assigned to available machines based on the 

scheduling algorithm. 

3. Performance Evaluation: Metrics such as makespan, tardiness, and 

throughput are calculated. 

4. Comparison of Scheduling Algorithms: The results from different scheduling 

strategies are analyzed to determine the optimal approach. 
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Results 

Summary Statistics of Job Data 

Table 1: summary statistics of job arrival times, processing times, and due dates 
Statistic Job ID Arrival Time Processing Time Due Date 

Count 1,200 1,200 1,200 1,200 

Mean 600.5 249.64 27.32 330.94 

Min 1 1 5 50 

25% 300.75 131.00 16.00 192.75 

Median     

75% 900.25 372.00 38.25 470.00 

Max 1200 499.00 49.00 599.00 

 

From Table 1, the arrival times of jobs are spread out, with a maximum of 499 time 

units. The processing times range between 5 and 49 time units, with an average of 

27.32 time units. The due dates vary significantly, affecting tardiness and 

scheduling decisions. 

 

Impact of Scheduling Algorithms on Performance Metrics 

Table 2: Overall makespan, total tardiness, and throughput for the simulated jobs 

under different scheduling algorithms 
Scheduling Algorithm Makespan Total 

Tardiness 

Throughput (Jobs/Time 

Unit) 

First-Come-First-Served (FCFS) 33,285 140,877 43.92 

Shortest Processing Time (SPT 29,500 92,300 48.76 

Earliest Due Date (EDD) 31,000 78,500 45.30 
Longest Processing Time (LPT) 35,600 156,200 41.88 

 

From Table 2, the findings indicate that the Shortest Processing Time (SPT) 

algorithm significantly reduces makespan and increases throughput, while Earliest 

Due Date (EDD) performs best in minimizing tardiness. In contrast, First-Come-

First-Served (FCFS) and Longest Processing Time (LPT) lead to higher tardiness, 

making them less suitable for environments with strict deadlines as shown in figure 

1. 

 

These results are in strong agreement with existing literature. Gupta and Stafford 

(2020) confirmed that SPT effectively reduces average job completion time but can 

delay longer jobs, which aligns with its superior performance on makespan and 

throughput in this study. Similarly, Rajendran and Ziegler (2021) support the 

observation that EDD effectively minimizes tardiness, making it ideal for deadline-

sensitive manufacturing tasks. Conversely, Baker and Trietsch (2018) criticize 
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FCFS for inefficiencies in dynamic settings, a drawback that this study reaffirms 

through its poor performance in time-sensitive scenarios. 

 
Figure 1: Multiple bar chart showing makespan, total tardiness, and throughput for 

the simulated jobs under different scheduling algorithms 

Effect of Processing Time Variability on Scheduling Performance 

Table 3: Effect of processing time variability on key scheduling performance 

metrics. 
Metric Value 

Standard Deviation of Processing Time 12.99 

Maximum Processing Time 49 
Minimum Processing Time 5 

 

The above result shows that processing time variability greatly impacts scheduling 

efficiency, particularly disadvantaging algorithms like FCFS, which do not 

consider job length. Algorithms such as SPT, which prioritize shorter tasks, help 

mitigate the adverse effects of such variability by reducing average waiting times. 

 

This finding supports the observations by Kim et al. (2021), who noted that while 

SPT is highly effective in minimizing makespan, its performance depends on 

processing time consistency. In variable conditions, FCFS lacks adaptability, 

resulting in inefficiencies a weakness similarly identified by Lee and Wang (2020). 

These results underscore the need for more intelligent scheduling choices in 

systems with non-uniform job characteristics. 
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Optimal Scheduling Parameters for the Manufacturing System 

The optimal scheduling parameters are determined based on machine processing 

rates and availability. 

 

Table 4: Machine Utilization Analysis 
Parameter Value 

Average Processing Rate of Available Machines 12.55 

Machine Availability Rate 80% 

 

Table 4 reveals that maintaining 80% machine availability and achieving a 

processing rate of 12.55time units per job leads to improved performance outcomes. 

Efficient allocation of jobs to high-performing machines appears critical to 

maximizing system throughput and minimizing job delays. 

 

This outcome resonates with studies on adaptive and AI-enhanced scheduling 

systems. Li et al. (2021) and Xiao et al. (2023) highlight the importance of real-

time system awareness and smart job allocation for efficiency gains. These studies 

support the conclusion that aligning job loads with the capabilities of available 

machines significantly improves scheduling outcomes in dynamic environments. 

 

Robustness of Scheduling Decisions to System Changes 

To test robustness, we analyze how changes in machine availability affect job 

completion time and tardiness. 

 

Table 5: Impact of Machine Availability on Scheduling 
Machine Availability Makespan Total Tardiness 

100% (All machines available) 28,000 70,000 

80% (Current scenario) 33,285 140,877 
60% (Limited machine availability) 38,500 180,300 

 

The analysis in Table 5 indicates that reducing machine availability results in a 

notable increase in makespan and tardiness, suggesting that traditional static 

scheduling approaches may fail under resource constraints as shown in figure 2. 

This finding highlights the importance of adaptive or backup scheduling strategies 

to maintain performance under unpredictable manufacturing conditions. 
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This result is consistent with findings by Kusiak (2019) and Zhang et al. (2023), 

who emphasize that static scheduling models are inadequate for smart 

manufacturing systems due to their limited flexibility. Moreover, the integration of 

AI-driven approaches, as suggested by Tang et al. (2022) and Huang et al. (2023), 

is vital for enhancing robustness, scalability, and responsiveness to real-time 

disruptions. 

 
Figure 2: Multiple bar chart showing the impact of machine availability on 

scheduling 

Discussion of Results 

This study confirms that SPT is optimal for reducing makespan and increasing 

throughput, while EDD is more suitable for minimizing tardiness in deadline-

driven scenarios. However, the processing time variability significantly affects 

scheduling decisions, with shorter jobs benefiting from prioritization. Which 

revealed that the limitations of FCFS and supports the effectiveness of 

prioritization-based algorithms like SPT. Results also show that system 

performance improves with strategic machine allocation and high processing rates, 

affirming the role of operational parameters in scheduling outcomes. Changes in 

manufacturing parameters (e.g., machine availability) impact scheduling 

efficiency, emphasizing the need for dynamic scheduling approaches. Finally, the 

findings underscore the vulnerability of traditional scheduling methods to system 

disruptions, reinforcing the need for adaptive and AI-supported scheduling 

Impact of Machine Availability on Scheduling 
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solutions to maintain efficiency and robustness in dynamic manufacturing 

environments. 

 

Conclusion 

This study evaluated the impact of different scheduling algorithms on 

manufacturing system performance using simulation-based analysis. The findings 

showed that Shortest Processing Time (SPT) minimizes makespan, while Earliest 

Due Date (EDD) reduces total tardiness, making them more efficient than First-

Come-First-Served (FCFS). Additionally, variability in processing times 

significantly affects scheduling performance, emphasizing the need for adaptive 

scheduling techniques. The study also demonstrated that optimizing machine 

allocation and scheduling rules can enhance overall system efficiency and 

productivity. 

 

Recommendations 

Based on these findings, it is recommended that manufacturing firms adopt a hybrid 

scheduling strategy, combining SPT and EDD to optimize both efficiency and due 

date adherence. Additionally, real-time scheduling adjustments using AI-based 

decision support systems should be explored to improve responsiveness. Future 

research should incorporate real-world uncertainties, such as machine breakdowns 

and demand fluctuations, to develop more robust and adaptive scheduling solutions 

that enhance productivity in dynamic manufacturing environments. 
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This study examined the effects of treatment conditions and time on a specific outcome measure. A 

repeated measures ANOVA analysis was conducted on a dataset consisting of 30 participants, with 

three within-subjects factors (Time 1, Time 2, Time 3) and two between-subjects factors (Treatment 

Condition, Gender). The data was analyzed using repeated measures ANOVA, with Treatment 

Condition as the between-subjects factor and Time as the within-subjects factor. A post-hoc tests 

were conducted to examine significant main effects and interactions. The data was analyzed using 

R statistical software, the results revealed significant main effects of Treatment and Time, as well 

as a marginally significant Treatment x Time interaction. These findings suggest that treatment 

conditions have a significant impact on the outcome measure, which changes over time. The 

implications of these findings for the development of effective interventions were discussed. 

Keywords: Repeated Measures, ANOVA, Subject, Treatment, Time 

 

Introduction 

Repeated measures ANOVA is a statistical technique used to analyze data from 

experiments with repeated measurements (Field, 2018). This technique is widely 

used in various fields, including psychology (Kline, 2019), medicine (Harris & 

Taylor, 2017), and social sciences (Tabachnick & Fidell, 2019). However, the use 

of repeated measures ANOVA requires careful consideration of the research design 

and methodology to ensure accurate and reliable results. 

 

Repeated measures ANOVA is a statistical technique used to analyze data from 

experiments with repeated measurements. This technique involves measuring the 

same participants under different conditions, allowing researchers to examine the 

effects of the treatment conditions on the outcome measure over time. 

 

According to general linear model (GLM) theory as cited by Field, (2028), the 

outcome measure is a linear combination of the treatment conditions, time, and 

error. This theory provides a statistical framework for analyzing the effects of the 

treatment conditions on the outcome measure. 

mailto:hamzaibrahim087@gmail.com
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Repeated measures ANOVA has been widely used in various fields, including 

psychology, medicine, and social sciences. Studies have shown that repeated 

measures ANOVA is an effective technique for analyzing data from experiments 

with repeated measurements (Field, 2018). However, the assumptions of repeated 

measures ANOVA, including sphericity and homogeneity of variance, must be met 

for accurate and reliable results (Maxwell & Delaney, 2004). Researchers have used 

various methodologies to address these assumptions, including the use of 

Greenhouse-Geisser corrections for sphericity and Levene's test for homogeneity 

of variance. 

 

In terms of applications, repeated measures ANOVA has been used in psychology 

to examine the effects of different treatments on cognitive performance (Kline, 

2019). In medicine, repeated measures ANOVA has been used to examine the 

effects of different treatments on patient outcomes (Harris et al., 2017). In social 

sciences, repeated measures ANOVA has been used to examine the effects of 

different policies on social outcomes (Tabachnick & Fidell, 2019). 

 

Statement of the problem 

The use of repeated measures ANOVA in research studies is often limited by the 

lack of consideration of the research design and methodology (Maxwell & Delaney, 

2004). This can lead to inaccurate and unreliable results, which can have significant 

implications for practice and policy. In experiment with repeated measurements, 

researchers often encounter data where multiple measurements are taken from the 

same subjects under different conditions or time points. Analyzing such data 

requires accounting for within-subject variability and correlations between 

measurements. Repeated measures ANOVA is a statistical technique used to 

analyze such data, but its application can be challenging due to assumptions of 

sphericity and normality. 

 

Objectives of the study 

The objectives of this study were: 

1. To examine the effects of different treatment conditions on the outcome 

measure using repeated measures ANOVA. 

2. To investigate the changes in the outcome measure over time. 

3. To explore the interaction between treatment conditions and time. 
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Significance of the Study 

This study contributes to the existing literature on repeated measures ANOVA by 

providing a comprehensive examination of the effects of different treatment 

conditions on the outcome measure over time. The findings of this study intended 

to provide valuable insights for researchers, practitioners, and policymakers in 

various fields. 

Scope of the Study 

This study focuses on the use of repeated measures ANOVA in experiments with 

repeated measurements. The study examines the effects of different treatment 

conditions on the outcome measure over time, and explores the interaction between 

treatment conditions and time. 

Methodology 

Research Design 

This study employed a repeated measures design, where each participant was 

measured at three different time points (Time 1, Time 2, and Time 3). The study 

also included a between-subjects factor, Treatment Condition, with three levels 

(Control, Treatment A, and Treatment B). 

Methods of data collection 

Participants: The study included 30 participants, randomly assigned to one of the 

three treatment conditions. Participants were recruited from a university population 

and were between the ages of 18 and 40 years. The age interval was considered to 

be the majority from the target population. 

Measures: The outcome measure was a continuous variable, measured at each of 

the three time points. 

Procedure: 

1. Participants were randomly assigned to one of the three treatment conditions. 

2. Participants completed the outcome measure at Time 1. 

3. Participants received the assigned treatment. 

4. Participants completed the outcome measure at Time 2 and Time 3. 

Method of Data Analysis 

The data was analyzed using repeated measures ANOVA, with Treatment 

Condition as the between-subjects factor and Time as the within-subjects factor. 

Post-hoc tests were conducted to examine significant main effects and interactions. 
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Definition: A repeated measures ANOVA is used to compare means across multiple 

conditions where the same participants are measured repeatedly (Kline, 2019). The 

general model can be expressed as: 

Formula for Repeated Measures ANOVA: 

𝑌𝑖𝑗 = 𝜇 + 𝜋𝑖𝑗 + 𝜏𝑖𝑗 + 𝜖𝑖𝑗 

where: 

- 𝑌𝑖𝑗 = observed score for subject 𝑖 in condition 𝑗 

- 𝜇 = grand mean 

- 𝜋𝑖𝑗 = effect of subject 𝑖 (individual differences) 

- 𝜏𝑖𝑗 = effect of treatment (within-subjects factor) 

- 𝜖𝑖𝑗 = error term 

 

Sums of Squares Equations: 

Total Variability (SS - Total): 

𝑆𝑆𝑇𝑜𝑡𝑎𝑙 = ∑ ∑(𝑌𝑖𝑗 − 𝑌̅)2 

Between-Subjects Variability (SS - Subjects): 

𝑆𝑆𝑆𝑢𝑏𝑗𝑒𝑐𝑡𝑠 = ∑(𝑌̅𝑖. − 𝑌̅)2 

Within-Subjects Variability (SS - Within): 
𝑆𝑆𝑊𝑖𝑡ℎ𝑖𝑛 = 𝑆𝑆𝑇𝑜𝑡𝑎𝑙 − 𝑆𝑆𝑆𝑢𝑏𝑗𝑒𝑐𝑡𝑠 

Treatment Effect Variability (SS - Treatment): 

𝑆𝑆𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 = ∑(𝑌̅.𝑗 − 𝑌̅)2 

Error Variability (SS - Error): 
𝑆𝑆𝐸𝑟𝑟𝑜𝑟 = 𝑆𝑆𝑊𝑖𝑡ℎ𝑖𝑛 − 𝑆𝑆𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 

F-Ratio for Treatment Effect: 

 

 

where: 

 

 

 
- 𝑀𝑆 

𝐹 = 
𝑀𝑆𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 

 

𝑀𝑆𝐸𝑟𝑟𝑜𝑟 

 

= 
 𝑆𝑆𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 

 

 
Degrees of freedom: 

𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 

- 𝑀𝑆𝐸𝑟𝑟𝑜𝑟 

𝑑𝑓𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 

= 
 𝑆𝑆𝐸𝑟𝑟𝑜𝑟 

𝑑𝑓𝐸𝑟𝑟𝑜𝑟 

- 𝑑𝑓𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 = (𝑘 − 1) (where 𝑘 is the number of conditions) 

- 𝑑𝑓𝐸𝑟𝑟𝑜𝑟 = (𝑁 − 1)(𝑘 − 1) (where 𝑁 is the number of subjects) 
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Statistical Software 

The data was analyzed using R statistical software, version 4.1.2. 

Assumptions 

The following assumptions were checked: 

1. Normality: The residuals were normally distributed. 

2. Sphericity: The variance-covariance matrix was spherical. 

3. Homogeneity of variance: The variance was homogeneous across groups. 

Sample Size Calculation 

The sample size was calculated using GPower software, version 3.1.9.2. A sample 

size of 30 participants was determined to be sufficient to detect a medium-sized 

effect (f = 0.25) with 80% power and an alpha level of 0.05. 

The dataset includes: 30 participants, 3 within-subjects factors (Time 1, Time 2, 

Time 3), 2 between-subjects factors (Treatment Condition, Gender). Baseline 

Measure and Age as covariates 

Results 

The results comprise the normality, Sphericity, Homogeneity of variance tests and 

Analysis of variance for the treatment variables over the subject factors. 

Repeated Measures ANOVA Analysis assumptions result 

- Normality: The residuals are normally distributed (𝑝 = 0.12). 

- Sphericity: The variance-covariance matrix is spherical (𝑝 = 0.15). 

- Homogeneity of variance: The variance is homogeneous across groups (𝑝 = 
0.21). 

Table 1.0: Repeated Measures ANOVA table 
Source DF F P-value 

Treatment 2 6.33 0.004 

Time 2 15.19 <0.001 

Treatment x Time 4 2.51 0.053 

Error 54   

Post-Hoc Tests 

Post-Hoc test was conducted to further investigate the differences between groups 

after the significant ANOVA results. 



HUKJOVTED VOLUME 1 NUMBER 1 2025 

119 

 

 

Treatment: 

• Control vs. Treatment A: p = 0.012 

• Control vs. Treatment B: p = 0.035 

• Treatment A vs. Treatment B: p = 0.45 

Time: 

• Time 1 vs. Time 2: p < 0.001 

• Time 1 vs. Time 3: p < 0.001 

• Time 2 vs. Time 3: p = 0.23 

The above Post-Hoc result shows the p-values treatments A and B and the control 

variable. Similarly, it also displayed the cross-sections of times 1, 2, and 3 with 

their respective p-values. 

 

Discussion of the Results 

The repeated measures ANOVA analysis yielded significant main effects of 

Treatment and Time, indicating that both factors have a substantial impact on the 

outcome measure. The significant Treatment effect (p = 0.004) suggests that the 

treatment conditions differ significantly from the control group, with post-hoc tests 

revealing that both Treatment A and Treatment B differ significantly from the 

control group. 

 

The significant Time effect (p < 0.001) indicated that the outcome measure changes 

significantly over time. Post-hoc tests showed that Time 1 and Time 2 differ 

significantly from each other and from Time 3, suggesting a notable change in the 

outcome measure between the initial and subsequent time points. 

 

The marginally significant Treatment x Time interaction (p = 0.053) suggested that 

the treatment conditions may have a differential impact on the outcome measure 

over time. Further analysis is warranted to explore the nature of this interaction. 

These findings have implications for the development of interventions aimed at 

improving outcomes. The significant Treatment effect suggested that the treatment 

conditions may be effective in promoting change, while the significant Time effect 

highlights the importance of considering the temporal dynamics of the outcome 

measure. 
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The results of this study contribute to our understanding of the complex interplay 

between treatment conditions and time. However, further research is needed to 

replicate these findings and explore their generalizability to other populations. 

Additionally, future studies should aim to uncover the underlying mechanisms 

driving the observed effects and explore potential moderators of treatment 

response. 

Conclusion and Recommendation 

This study investigated the effects of treatment conditions and time on a specific 

outcome measure. The repeated measures ANOVA analysis revealed significant 

main effects of Treatment and Time, as well as a marginally significant Treatment 

x Time interaction. These findings suggest that the treatment conditions have a 

significant impact on the outcome measure, and that this impact changes over time. 

Based on the findings of this study, further analysis is recommended to explore the 

nature of the interaction between Treatment and Time, including examining 

potential moderators of treatment response. Additionally, replication and 

generalizability studies should be conducted to confirm these findings and explore 

their applicability to other populations. Investigating the underlying mechanisms 

driving the observed treatment effects will also inform the development of more 

effective interventions. Lastly, consideration should be given to the practical 

implications of these findings for the development of interventions aimed at 

improving outcomes, taking into account the temporal dynamics of the outcome 

measure. 
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Abstract 

The role played by an Informal apprenticeship practice in this era of entrepreneurship needed 

attention for an upgrade. A research was conducted in North Western Nigeria on the Nature of 

Operation in the Informal Roadside Metalwork Fabrication. The need of the upgrade was to 

promote entrepreneurial activities. A survey research adopted 140 sampled Crafts persons, who 

were served with Questionnaire to solicit their opinions on the current Nature of operation (NO) of 

an informal roadside metalwork fabrication apprenticeship practice. The population sampling was 

purposive. The study identified among others that, the workshops of the informal roadside 

metalwork fabrication apprenticeship practice in North Western Nigeria were owned by private 

individual, not monitored, there were little financial support, no inspection or accreditation. 

Suggestions offered were to support decent work in the sector and curtail joblessness. Monitoring 

the activities of the practice and regulating it, by way of incentives is vital. 

 

Keywords: Apprenticeship, Improvement, Decent Work Upgrade.  

 

Introduction 

Informal roadside metalwork apprenticeship practices comprise several vocations 

within it, such as machine turning work, forging, welding and fabrication among 

others. Welding and fabrication is a component within metalwork technology 

course in the Nigerian institutions (FGN 2008). Metalwork Fabrication deals with 

the use of heat in melting two or more parent metal materials which melt and fuses 

into each other or the application of various forms of joints for various uses in 

fabricating articles, component, gadgets, and projects etcetera (Danyaro, 2020). 

Metal is mostly used in Nigeria because of its abundance. The material cheaply 

used in the workshops are metals, these are divided into those which come from 

iron and those which do not. There is scarcely, a single aspect of our daily lives in 

which iron does not play an important part. Metalwork practitioners employ the use 

of different types of metal materials such as ferrous metals; this includes pig, 

wrought, cast iron and steel of various types and non-ferrous metals such as brass, 

bronze, duralumin and solder. Others include zinc, copper, tin, lead, and aluminum 

mailto:kankiajamilud@gmail.com
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etc. Metal materials are converted from one form to another, using tools, equipment 

and machines. 

 

Roadside metalwork fabrication apprenticeship practice in the North-west geo-

political zone of Nigeria is similar to that which is practiced all over Nigeria today 

(Udu,2015). The shops were the practices are carried out are usually located along 

the busy road and in underdeveloped plots of land, hence they are referred to as 

“road side Apprenticeship”. Such roadside locations were necessary because it 

enhances accessibility and make the public to be aware that such trade is practiced 

around there. 

 

In the perspective of the present time, apprenticeship is fast changing the world 

economically and socially contributing immensely in various aspects of life 

promoting entrepreneurial activities. A case study research by the International 

Labour Organization, (ILO) reported by Linder, (2013) analysed apprenticeship 

systems in some countries on current and confronting issues. The research reviewed 

ten countries apprenticeship systems. The study pointed England as an example of 

a country in which new occupations can be added to the pool of existing 

apprenticeship occupational areas with relative ease, which has an effect on the 

credibility of the apprenticeship system and the flow of skilled and trained labour 

into new and emerging industries (Linder, 2013). In Malaysia several government 

ministries, departments, and special agencies combine to form an enterprise in Non 

formal education. The youths were encouraged to enter various vocational trades 

as profession. This was in line with one of Malaysia's larger objectives, namely, to 

create a "market-sensitive" system of education. Candidates of these vocational 

trades were intended to participate actively in productive activity in commerce, 

industries, and other economic enterprises and to promote an awareness of the 

working environment. (Pang, Yunos and George, 2015). 

 

In most African countries, informal apprenticeship is the most common option 

available for young people wanting to acquire the vocational skills they needed in 

order to fit into the world of work. In many of these countries, it was even the main 

system for training young people who were seeking for work. The focus of this 

research was to find out the nature of operation of the informal roadside metalwork 

apprenticeship practice in the north western Nigeria. This was to pave the way for 

its improvement thereby upgrading the informal apprenticeship sector to promote 

entrepreneurial activities (ILO, 2012). 
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Statement of the Problem 

The operators of this informal sector suffer from a range of disadvantages. Udu 

(2015) who investigated as to whether there were connections between 

apprenticeship orientation and the performance in the informal setup of micro 

business In Ebonyi State Nigeria, reported that the activities and level of service 

quality were positive but weak. The researcher related this to the insufficient 

knowledge of the apprentice to deal with issues appropriately. He further reported 

that the practice was devoid of technical skills. Atuwukiki (2013) in his work that 

investigated the management of the informal apprenticeship in Rivers state Nigeria, 

lamented that the system of operation in the informal Roadside apprenticeship lack 

right attitude and vocational skills among others. The work done by Ehimen (2012); 

Raymond & Ede (2002) that investigated the training methodology used by the 

Nigerian Indigenous Apprenticeship system, in Delta and Edo state Nigeria, stated 

among other findings that there were no training curriculum, and the practice was 

done unstructured and unorganized. Adekola (2013) in his work, that focused on 

apprenticeship in the traditional way, identified the need to develop adequate 

curriculum or Job profile that would run for a specific period, rather than the present 

haphazard method of operation and training approach in the informal 

apprenticeship. These prompted the researcher to explore the nature of operation of 

the informal roadside metalwork apprenticeship practice in the North Western 

Nigeria for an upgrade to promote entrepreneurial activities. 

Objectives of the study 

The main objective of the study was to find out the nature of operation of the 

informal roadside metalwork apprenticeship practice in the North Western Nigeria 

for an upgrade, to promote entrepreneurial activities. 

Specifically the objective was to: 

1. Explore Respondents’ characteristics (Mastercrafsman) of the informal 

roadside metalwork apprenticeship being practiced in North Western Nigeria. 

2. Explore the nature of operation of the informal roadside metalwork 

apprenticeship being practiced in North Western Nigeria. 

Research questions 

The following research questions were to guide this study: 

i. What are the Respondents’ characteristics (MasterCraftsperson) of the 

informal roadside metalwork apprenticeship being practiced in North 

Western Nigeria? 
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ii. What was the nature of operation for the informal roadside metalwork 

apprenticeship practice in North Western Nigeria? 

 

Methodology 

The survey research targeted a sample size of 140. Creswell (2012) recommended 

that quantitative research approach involved large number of participants as the 

most appropriate. Due to the large sizes of population, researchers often cannot test 

every individual in the population because it is too expensive and time-consuming. 

This was the reason why researchers rely on sampling techniques, and a sample is 

a subset of a given large population. The population of this study was the Informal 

roadside metal work MasterCraftsperson (MC), in the North-Western Nigeria. The 

particular sampling size was made to represent a reliable respondent for the 

research and was based on non-probability sampling technique because the nature 

of this research was purposive. 

 

A self-administered survey questionnaire was used to collect from the Master 

craftsperson (MC), in the North-west geopolitical zone of Nigeria. The 

questionnaires were to solicit the opinion of the Master craft persons (MC), on the 

Nature of Operation (NO), options were constructed based on construct in the 

research. The construct was Nature of Operation (NO), These were arranged in 

Likert five-points rating scale, the values of the five were allocated to each response 

choice as follows 1=Strongly Disagree, 2=Disagree,3=Slightly Agree, 4=Agree and 

5=Strongly Agree. 

 

Validation and Reliability of the instruments 

The instrument for this study was validated by experts in Hassan Usman Katsina 

Polytechnic Katsina Nigeria. The internal consistency for the component was 

determined using Coronbach’s alpha coefficient. 

 

Table 1.1 Coronbach’s alpha coefficient results 
 

S/NO Constructs Number of Items Cronbach alpha results 

1 Nature of Operation (NO) 14 .725 
 

Data Analysis 

The major statistics used were measures of central tendency (means, median, and 

mode) and level of dispersal, in order to present information concerning the 

collective  judgments  of  respondents  (Hasson,  &  McKenna,  2000).  The 
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questionnaires were then entered into data sets using the Statistical Package for the 

Social Sciences (SPSS) version 23.0 

 

Coding 

After the collection of data from the respondents, it was classified and coded into 

numeric forms, grouped in sections related to the data received, this was for easy 

analysis. It was deemed necessary to ensure editing and coding of the data so as to 

certify omission completeness as well as consistency of the data. This was for the 

fact that any missing data was considered as missing values. Coding is the assigning 

of numbers for each respondent’s answers, which allows easy transfer of data to 

SPSS This coding began with establishing a data files in SPSS. The questionnaires 

were pre coded with numerical values against each constructs. The data editing 

procedures was then followed to detect any error in the entry This allows for out-

of –range values correction by referring to the original questionnaire. These steps 

followed were essentially to enable clear data, usable for the subsequent statistical 

analysis. 

 

RQ I. What were the Respondents’ characteristics (Master crafts persons) of the 

informal roadside metalwork apprenticeship being practiced in north western 

Nigeria? 

 

Respondents’ characteristics in social sciences research play an important role in 

understanding the logic that underlines the responses. In this research work a set of 

personal characteristics namely; location of workshop, years of workshop 

operation, gender, age, educational status of the respondents (Master crafts persons) 

were examined and presented. Figure 1 presented the location of workshop. 

Questionnaires were distributed equally to twenty master crafts persons located in 

each state in the north western Nigeria as seen in Figure 1. 
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Figure 1: crafts persons location 

 
Figure 1 portrayed an equal distribution of Questionnaires to twenty master crafts 

persons located in each state in the North Western Nigeria. There was revisit in 

Kano and Zamfara states for the re collection of questionnaires, a remarkable 

outcome was though obtained. Having 14.3% in each location, constituted 100% 

participation of respondents. 

Years of Workshop Operation 

Metalwork fabrication Workshops had been in operation for quite a number of 

years in North Western Nigeria as seen in Figure 2. 

 

Figure 2: crafts persons Years of workshop operation 

 
Figure 2: Years of Workshop operation 

(Distribution and retrieval of Questionnaires equaly in location of 

workshops) 

 

KANO 

 

14.3% 14.3% 

 

 

14.3% 14.3% 

 
14.3% 14.3% 

14.3% 

(Workshop years of operation) 

    

    22.9% 

    
42% 

35.0% 
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Figure 2 indicated that there were experienced master craftsmen that responded to 

the questionnaires to explore the nature of operation in the informal roadside 

metalwork fabrication apprenticeship practice in the North Western Nigeria. 

Figure 3 indicated that there were no women as craft persons in the informal 

roadside metalwork fabrication apprenticeship practice in the North Western 

Nigeria. This could be an indicator of poor TVET participation by women in this 

entrepreneurial, economy driven activities in the zone. 

Figure 3: Percentages of male and female craft persons 

 

Women as craft persons in the informal roadside metalwork fabrication 

apprenticeship practice in the North Western Nigeria constituted 0%. Despite the 

known UNESCO strategies to among others, sensitize policy makers, parents, 

employers and general public about the ways in which women full participation in 

science and technology can make positive difference for current and future 

generations, the situation is still pathetic needing the attention of the Nigerian 

policy makers. 

Figure 4: Age of Participants 

Age 36-50years constituted the highest percentage (51.4%) in the group. 51years 

and above category was followed with 32.1%, that is, 72 and 45 participants 

respectively. This figures indicated maturity in the practice. 

Gender 
MALE 

 

 0 % 

100% 
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Age Category of Master craftsperson 

 
Figure 4: Age group of Master Craftspersons 

The most prominent age group of those master crafts persons who responded to the 

questionnaires aged 36-50 years. The group could be labeled as matured by 

experience and age. Data obtained from this category of people was reliable owing 

to the maturity and years of experience of the participants. 

 

As regards to the Educational status of the participants, those who attended 

Polytechnic constituted the large number (54) followed by University graduates 

(29), 38.6% and 20.7% respectively. Technical College graduate were (27) 

constituting 19.3%. 

(Age of Craftspersons) 
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Figure 5: Educational status of the participants 

The results here could be related to the aims and objectives of the polytechnics and 

colleges of Education (Technical) in Nigeria, providing people who can apply 

technical and scientific knowledge to the improvement and solution of 

environmental problems for the use and convenience of man. This was to produce 

artisans and technicians at lower and middle level manpower (National Policy on 

Education, 2014). The results showed appropriate and suitable participants who 

answered the questionnaires, as mostly were experienced technicians who 

graduated from technical colleges and polytechnics that provided answers to the 

questionnaires. 

 

Results 

The responses of respondents in table 1 was (master craftsperson) on the nature of 

operation in the informal roadside metalwork fabrication apprenticeship practice in 

the North Western Nigeria. The respondents either agree with the statement 

(Accepted) or disagree with the statement (Rejected). Likert scale items were 

created by calculating a composite score in descriptive statistics (sum or mean) 

from five Likert-type items (Harry, Boone Jr. and Deborah Boone, 2012). Any item 

that gets 3.50 and above mean response (of the 5point Likert scale) was accepted 

(Craftspersons Educational Status) 
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10% 

 

11.4% 

20.7% 



HUKJOVTED VOLUME 1 NUMBER 1 2025 

130 

 

 

as among the items of the nature of operation in the informal roadside metalwork 

fabrication apprenticeship practice in the North Western Nigeria. Any response 

below 3.50 was rejected, therefore does not apply to the Nature of Operation (NO) 

in the informal roadside metalwork fabrication apprenticeship practice in the North 

Western Nigeria. 

 

Table 1: Nature of Operation (NO) 
 

S/NO ITEMS 
MEAN 

STD 

DIVIATION 

REMARKS 

1 The workshop is owned by private individual 4.458 .826 Accepted 

2 The workshop is monitored by the 
government body 

3.321 1.764 Rejected 

3 The workshop is a sole ownership of the 
Craftsperson 

4.350 .7674 Accepted 

4 The workshop is having little financial 

support by the government 

3.893 1.328 Accepted 

5 The workshop does have specific entry 
requirements for the apprentice 

3.386 1.391 Rejected 

6 There is inspection or accreditation of the 
workshop 

3.356 1.319 Rejected 

7 The workshop does give certificate to those 
that finish the skill training 

3.085 1.416 Rejected 

8 The workshop has fix time to start and stop 
the training 

3.128 1.418 Rejected 

9 No age limit for those apprentices wishing to 
join the workshop 

3.535 1.271 Accepted 

10 Apprentices are paid salaries or allowances 2.628 1.337 Rejected 

11 The apprentice pay training fee 3.064 1.494 Rejected 

12 The Craftsperson is paid salaries or 

allowances 
3.257 1.385 Rejected 

13 The running cost of the workshop comes from 

the daily services rendered to the customers 

4.114 .8143 Accepted 

14 Every apprentice if sick, have his own 

personal arrangements for treatment. but with 
      some assistance from the craftsperson  

4.321 .5660 Accepted 

 

Results in table 1 showed the Mean and Standard deviation of respondents on the 

current nature of operation in the informal roadside metalwork fabrication 

apprenticeship practice in the north-western Nigeria. Table 1. indicated that the 

mean values of items 1(The workshop is owned by private individual) 3 ( The 

workshop is a sole ownership of the Craftsperson) 4 ( The workshop is having little 
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financial support by the government) 9 ( No age limit for those apprentices wishing 

to join the workshop) 13 (The running cost of the workshop comes from the daily 

services rendered to the customers) and 14 (Every apprentice if sick, have his own 

personal arrangements for treatment, but with some assistance from the 

craftsperson) . These were above the cut out of the rating scale. These statements 

were accepted by the respondents, therefore true of the Nature of Operation (NO). 

This indicated what operate currently as regards to the nature of operation. 

 

Similarly, the mean values of items 2, 5, 6,7,8,10,11 and 12 were below 3.50 which 

indicated that the items were rejected by the respondents, therefore the situations 

do not operates in the informal roadside metalwork fabrication apprenticeship 

practice in the North Western Nigeria. 

 

Research Findings 

The various informal activities in Nigeria constituted large percentage of the total 

work force. Millions of people in Nigeria gain their livelihood through economic 

activities that were not officially registered or connected with formal avenues of 

training and finance. It was therefore imperative to promote the activities of this 

sector, to pave the way for the practice recognition and accreditation in due course. 

The findings of this work provided quality improvement in the informal roadside 

metalwork fabrication apprenticeship practice in the north western Nigeria, as 

called upon by the International Labour Organisation (ILO). 

 

The research identified those items in the Nature of Operation (NO) that: 

➢ Workshop were owned by private individual 

➢ Workshop were not monitored 

➢ Workshop had little financial support. 

➢ No inspection or accreditation, 

➢ The workshop does not give certificate to those that finish the practice, 

➢ No fix time to start or stop the training, 

➢ Apprentice and the craftsperson were not paid any allowance or salaries, 

➢ The running cost of the workshop comes directly from the daily services 

rendered to customers. 

 

Recommendation 

The fact that mass entrance was reported of youths and adults into the practice as 

an entrepreneurial avenue, there was the need therefore for the practice to be 
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upgraded as called upon by ILO and UNESCO through the following 

recommendations; 

 

1. The introduction of technical/ vocational skills, knowledge and the attitude 

desirable for the practice. Explore further the nature of operation, to handle the 

skill gap and skill shortage in the practice. 3. The operation will promote 

productivity of the informal roadside metalwork fabrication practice, should 

therefore be well supported. 4. Monitoring the activities of the practice in such 

capacity as organizing and regulating its activities by way of incentives will be 

vital. 5. The government and stake holders should support the operation upgrade. 

6. A standard duty and tasks or format such as a Job profile could relieve roadside 

metalwork fabrication workshops of the burden of haphazardness. 

 

References 

 

Adekola; (2013) Traditional Apprenticeship in the Old Africa and Its Relevance to 

Contemporary Work Practices in Modern Nigerian Communities. British 

Journal of Education, Society & Behavioral Science 3(4):397-406,2013. 

Atuwokiki. (2013). Nature and funding the informal apprenticeship scheme in Port 

Harcourt, Revers state. European scientific journal. Decenber2013 

SPECIAL edition vol.2 issn1857-7881. 

Creswell, John W (2012). Educational research: Planning, Conducting, And 

Evaluating Quantitative and Qualitative Research / John W. Creswell. — 

4th ed.  C742 2012. 

Danyaro J.K(2020) The Development of Job Profile for the Informal Roadside 

Metal Work Fabrication Apprenticeship Practice in North Western Nigeria. 

PhD Thesis University Tun Hussein Onn Malaysia. 

Ehimen, Ehijele, Ehimen (2012). Modalities For Enhancing Mode of Training 

Metalwork Craftmen in Apprenticeship Practice in Edo State. ATBU 

Journal of Science, Technology and Education, [S.l.], v. 1, n. 1, p. 129-136, 

jun. 2012. ISSN 2277-0011. Available at: 

<http://www.atbuftejoste.com/index.php/joste/article/view/79 

FGN (2008) Skills Training and Vocational Education Project Appraisal Report 

Retrieved on 18/01/2017 from 

https://www.afdb.org/fileadmin/uploads/afdb/Documents/Project-and-

Operations/NG-2005-046-EN-ADF-BD-WP-NIGERIA-AR-SKILLS-T 

http://www.atbuftejoste.com/index.php/joste/article/view/79
https://www.afdb.org/fileadmin/uploads/afdb/Documents/Project-and-Operations/NG-2005-046-EN-ADF-BD-WP-NIGERIA-AR-SKILLS-T
https://www.afdb.org/fileadmin/uploads/afdb/Documents/Project-and-Operations/NG-2005-046-EN-ADF-BD-WP-NIGERIA-AR-SKILLS-T


HUKJOVTED VOLUME 1 NUMBER 1 2025 

133 

 

 

Hasson, F., Keeney, S., &McKenna, H. (2000). Research guidelines for the Delphi 

surveytechnique. Journal of Advanced Nursing, 32 (4), 1008-1015. 

Harry N. Boone, Jr. & Deborah A. Boone, (2012). Analyzing Likert Data. Retrieved 

on 24/8/2018 from https://joe.org/joe/2012april/pdf/JOE_v50_2tt2.pdf 

ILO, (2012). Overview of Apprenticeship Systems and Issues, ILO contribution to 

the G20 Task Force on Employment November 2012 (revised from 

September) International Labour Organization, First published 2012. 

Linda Miller, (2013). Apprenticeship-systems-international-comparison Retrieved 

17/9/2016 fromwww.employment-studies.co.uk/news/apprenticeship-

systems-international-comparison 

National Policy on Education, 2014 Edition. 

Pang Chau Leong, Jailani Bin Md Yunos, Georg Spöttle. (2015). The Integration 

of The National Occupational Skills Standard (NOSS)-Based Training 

System and the National Dual Training System (NDTS) In Malaysia 

Retrieved on 7/1/2017 from 

https://www.ciast.gov.my/journal/files/vol_1/1.pd 

Raymond U, Ede O.S Iyamu (2002) Training Methodology Used by the Nigerian 

Indigenous Apprenticeship System. Education for Everyone. Worldwide. 

Lifelong. Retrieved on 27/10/2017 from;https//www.dvv-

international.de/adult-education-and-development. 

Udu.A.A. (2015). Apprenticeship Orientation and Performance of Micro-

Businesses in Ebonyi State, Nigeria. European Journal of Biology and 

Medical Science ResearchVol.3, No.6, pp.1-11, December 2015.Published 

by EuropeanCentre for Research Training and Development UK. 

https://joe.org/joe/2012april/pdf/JOE_v50_2tt2.pdf
http://www.employment-studies.co.uk/news/apprenticeship-systems-international-comparison
http://www.employment-studies.co.uk/news/apprenticeship-systems-international-comparison
http://www.employment-studies.co.uk/news/apprenticeship-systems-international-comparison
https://www.ciast.gov.my/journal/files/vol_1/1.pd


HUKJOVTED VOLUME 1 NUMBER 1 2025 

134 

 

 

AN APPRAISAL OF TECHNICAL EDUCATION AND TRAINING 

ACTIVITIES IN NIGERIAN HIGHER INSTITUTIONS OF LEARNING: 

A STUDY OF KATSINA STATE 

 

Jamilu Danyaro Kankia PhD 
Department of Technical Education, 

Hassan Usman Katsina Polytechnic, Katsina State, Nigeria. 

08033897973, kankiajamilud@gmail.com 
 

Abstract 

No matter how excellent and attractive is the teaching learning approach, it only becomes relevant 

and important if practical activities are built into the daily teaching learning experience of 

Technical students. The objective of the study was to ascertain the Academic adequacy or otherwise 

of manpower, equipment, tools for the running of Nigeria Certificate in Education (N.C.E) 

Technical programme, in two institutions in Katsina state. The level of workshop practice by the 

final year students of two departments in the two higher institutions that produce TVET teachers 

were outlined. The study was survey research with structured questionnaire. Purposive sampling 

was adopted. Equipment, tools inventories were also used in the research to establish their 

adequacy. The population for the study consisted of members of staff and students of Technical 

education department of the two institutions. The identified tools and equipment not 

adequate/available were placed in percentile; the outcome was outlined pointing out remedies for 

the departments to be in good tract of producing competent technical teachers. The areas required 

skill development was weak or lacking and the right measures were suggested. 

Keywords: Appraisal, workshop practice, manpower, equipment.  

 

Introduction 

Technical teacher education in Nigeria is conducted mainly at certificate and degree 

levels. These programmes have undergone several changes over the years and are 

pursued at institution like polytechnics, universities and colleges of education. 

Technical Teacher is a transformer on which the learners depend upon for most of 

the skills and competencies needed for Technological Development. Technical 

Teacher is one who must have undergone a stipulated course of programme(s) 

under an approved and accredited institution, there by obtaining one or more of the 

following qualifications; Technical Teacher Certificate (TTC), Nigeria Certificate 

in Education (NCE Technical); post Graduate Diploma in Technical Education 

(PGDTE). Bachelor of Education (B.Ed. Tech) Bachelor of Science (B.Sc. Tech. 

Educ.), Master of Science/Master of Education (M.Sc/M.Ed Industrial Technical 

Education), Doctor of philosophy PhD Industrial Technical Educ. (Danyaro, 2011). 
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The establishment of the National Commission for Collages of education (NCCE) 

had remained the greatest influence for NCE programme and Bachelor Degree. The 

commission was established with the mandate to, among others harmonize entry 

requirements, duration of courses at the collages of education and coordinate aspect 

of teacher education. (FME, 2024). 

 

There were five technical areas of specialization in technical education viz 

automobile, building electrical/electronics, woodwork and metalwork technology. 

The technical competencies are those theory and practical knowledge/skill 

necessary for execution of tasks in an area of specialization. By the structure of the 

NCE program, technical teacher educator has to show mastery in both the theory 

and practical of the trade he/she is specialized in. It is a known fact that no education 

system can rise above the quality of its teachers (Chukwuemeka, 2021; UNESCO, 

2020) and by extension no technical education programme can rise above the 

technical competencies of the teachers. It is therefore by improving the technical 

competencies of teachers that the success of this program is hinged, when these 

deficiencies are identified and rectified, equipment and tools needed outlined and 

made available, then the entire technical teacher education system will be better, 

causing positive effects on the technical education system of the country. 

 

Statement of the Problem 

Public utilities began to collapse with the era of epileptic power supply. There was 

gradual erosion of standards in the universities, colleges and polytechnics. With the 

inception of day school system up-to date books/journals disappeared from their 

libraries, laboratories and workshops were adorned with broken down tools, 

equipment and machines, in some schools/colleges were removed (Olawomi, 

2013). The free education policy resulted in a phenomenal increase in enrolment 

without a corresponding increase in funding, teaching facilities and qualified 

teachers. Building more secondary schools without recruiting adequate 

corresponding teachers to take full charge of the schools (Danyaro,2011; 

Nyirandikubwimana, 2019). Facilities became over-stretched; laboratories/ 

workshops equipment and consumables were major casualties. With the eradication 

of boarding facilities, schools quickly became localized and accessibility having 

been limited to only students living within the neighborhood. This of course has 

serious implications on, study habits after classroom hours and 

workshop/laboratory work, which form the practical background for tertiary 

education  programs.  The  obvious  student  over  population  in  ill-equipped 
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institutions was noticeable, one wonders if practical activities are really taking 

place in such institutions. This prompted the researchers to appraise (TVET 

activities), workshop practice, of the two higher institutions Technical Education 

Departments in Katsina state, Nigeria. 

 

Objective of the Study 

The objective of the study was to appraise (TVET activities), workshop practice, of 

two higher institutions technical education Departments in Katsina state, Nigeria 

that produce TVET teachers. 

 

Specifically the objectives of the Study were to ascertain;- 

1. The adequacy of equipment for metalwork technology 

2. The adequacy of tools for metalwork technology 

3. Students practical participation in the workshops of the two institutions. 

 

Research Questions 

The following research questions were posed do guide the research;- 

RQ1. How adequate is Metalwork equipment for students’ workshop practice in 

Technical Education Department of Hassan Usman Katsina Polytechnic and 

Isa Kaita College of Education Katsina State Nigeria? 

RQ2. How adequate is Metalwork tools for students’ workshop practice in 

Technical Education Department of HUKPOLY and ICOE Katsina State 

Nigeria? 

RQ3. Is workshop practice performed enough for graduation as Technical Teacher? 

 

Review of Related Literature 

State of the Art of Workshop Equipment in the Tertiary Institution in Nigeria. 

To achieve the sub-goals of equipping students to live efficiently in the age of 

science and technology, the practice of starving the schools of equipment, facilities 

and fund need to change with this development of the various interventions such as 

the Tertiary Education Trust Fund (TETFUND). Nigeria remains a major defaulter 

in complying with the UNESCO recommendations that at least 26% of the National 

budget must be committed to education. For example, the 2009 Federal government 

budget of N3 trillion has allocated only N183 billion to education. This translated 

to a mere 6% allocated to education then. This was below the UNESCO 

recommendation. Yet still the 2016 budget did not show much difference too as 

Education was allocated with the sum of 369.6billion Naira of the 6.08 trillion Naira 
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budget. There wasn’t any remarkable difference even in the recent years to respond 

to the UNESCO recommendation of at least 26% of the National budget. Chart 1.1 

had shown the percentage of budget allocation to education from the year 2019-

2025. 

 

Chart 1.1: percentage of budget allocation to education 

 

(Chiamaka & Muhammed, 2025) 

 

The entire allocation of 2019-2025 as shown in chart 1.1 were not adequate and 

does not go near the recommended 26% of the total budget of any of the mentioned 

years. Katsina state ministry of education received allocations of 

30.66%(creditable) in 2016.However in 2017, there was decline, because 21.55% 

was allocated to education. Similarly, 17.88% in 2018 and 15.75% in 2019 were 

allocated to the sector (Agu, 2022). This had translated that, the institutions had not 

much to show in terms of rehabilitation, procurement of equipment, tools, facilities 

etc, catering for a continues increase in the number of students enrolment. 

 

It is a known facts that in TVET, students are only stimulated when exposed to 

practical activities and after, develop confidence and ability in problem solving. 

The lack of infrastructural facilities and decay of the available one, are common 

sights in our higher institutions, many of the tertiary institutions have pattern of 

their own fair share of the infrastructure challenges (Umar & Ma’aji,2010; Victor, 
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thankGod & Deborah ,2023). To this effect, the social, economic and political 

forces which concern other aspects of education, the vocational and technical 

educators must be concerned with the technological changes, manpower trends, 

current and projective labour force quality and absorption. 

 

State of Art of Technical Teachers in the Tertiary Institution in Nigeria. 

A big challenge to the attainment of quality higher education in Nigeria is the 

inadequate teaching staff /poor quality of the available one. Bamiro (2012), 

Robinson (2020) attributed the problem of de-intellectualization of the academia to 

low quality of staff of some institutions of higher learning in Nigeria. Where there 

was inadequate teaching staff and poor quality of lecturers, the attainment of good 

quality in higher education will be difficult. The ability of higher institutions to 

produce quality graduates depends largely on the quantity and quality of teachers’ 

available, enabling environment, standard tools and equipment. With the recent 

inception of Tertiary Education Trust Fund, (Tetfund) motivation to study and do 

research/publication could be visible now. Never the less, there should be well built 

curriculum, physical expansion, and adequate human and material resources to 

produce the desired results. 

 

Methodology 

Quantitative research methods were used for the study. Survey design was chosen 

to sample the opinion of technical and vocational lecturers, 

Instructors/Technologist as well as technical education final year students to 

appraise TVET activities in technical education department of Hassan Usman 

Katina polytechnic and Isah Kaita College of education, Katsina state Nigeria, with 

106 participants. A purposive sampling technique was used; the sample size for the 

study was made up of 12 Lecturers, 01 Instructor, 71 NCE graduates’ from 

Technical Education Department of HUK Polytechnic. There were 09 Lecturers, 

13 NCE graduates from Technical Education Department of IKCOE Dutsinma. 

Questionnaire and the various sectional /departmental workshop inventories were 

used for data collection. The questionnaire had response modes of 5 assigned 

normal values of Likert type scale as follows: Strongly Agree (SA) = 5, Agree (A) 

= 4, Slightly Agree (SLA) = 3, Disagree (D) = 2, and Strongly Disagree (SD) = 1. 

 

Area of Study 

The area of this study was Hassan Usman katsina Polytechnic located in 

Batagarawa local government area of Katsina State and Isah Kaita College of 



HUKJOVTED VOLUME 1 NUMBER 1 2025 

139 

 

 

Education Dutsinma located in Dutsinma local government area of Katsina state, 

Nigeria. The study covered Technical Education Departments of Hassan Usman 

Katsina Polytechnic and Isah Kaita College of Education Dutsinma. 

 

Results and Discussion 

Data obtained from the various workshops inventories were analysed below: 

1. How adequate are Metalwork equipment for students’ workshop practice in 

Technical Education Department of HUKPOLY and ICOE Katsina State 

Nigeria? 

 

Table 1: Percentage of Metalwork Machines used for Teaching Metalwork 

Technology at Hassan Usman Katsina Polytechnic and Isah Kaita College of 

Education Dutsinma, Katsina State. 
Machines Recommended by 

NCCE and Quantity 

Machines Available at Hassan 

Usman Katsina Polytechnic 

Machines Available at Isah 

Kaita College of Education 

Dutsinma 

S/N Machines No. 

recommended 

No. 

available 

Percentage Remark No. 

available 

Percentage Remark 

1 Lathe 
machine 

10 14 100 Adequate 12 100 Adequate 

2 Pillar/Tabl 

e drilling 
machine 

2 4 100 Adequate 06 100 Adequate 

3 Grinding 

machine 

1 2 100 Adequate 04 100 Adequate 

4 Forge 1 3 100 Adequate 00 0 Not 
available 

5 Welding 

machines 

Arc & Gas 

2 6 100 Adequate 04 100 Adequate 

6 Bench 
share 

2 4 100 Adequate 04 100 Adequate 

7 Folding and 

Bending 

Machine 

1 1 100 Adequate 03 100 Adequate 

8 Shaping 
machine 

1 1 100 Adequate 03 100 Adequate 

9 Milling 
machine 

1 1 100 Adequate 01 100 Adequate 

1 
0 

Blacksmith 
Hearth 

2 1 50 Adequate 01 50 Adequate 

Source: HUK poly Katsina and IKCOE Dutsin ma 
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The result in table 1 on the adequacy of metal work equipment in Technical 

Education Department HUK poly Katsina showed that all the equipment 

recommended by the National Commission for Collages of Education (NCCE) 

were available and adequate. This recorded 100% adequacy. While the result of the 

Technical Education Department in IKCOE. Indicated that forge was not available. 

This recorded 90% adequacy of equipment recommended by the NCCE. 

2. How adequate are Metalwork tools for students’ workshop practice in 

Technical Education Department of HUKPOLY and ICOE Katsina State 

Nigeria? 

 

Table 2: Percentage of Hand tools used for Teaching Metalwork Technology at 

Hassan Usman Katsina Polytechnic and Isah Kaita College of Education Dutsinma, 

Katsina State. 
Hand tools Recommended by NCCE 

and Quantity 
Hand tools Available at 

Hassan Usman Katsina 

Polytechnic 

Hand tools Available at Isah 

Kaita College of Education 

Dutsinma 

S/N 

o 

Machine/Equip 

ment 

No. 

recommend 
ed 

No. 

availab 
le 

Percenta 

ge % 

Remark No. 

availab 
le 

Percenta 

ge 
% 

Remark 

1 Standard work 

benches with 
Vices 

15 16 100 Adequa 

te 

00 0 Not 

Availab 
le 

2 Files (Assorted) Assorted 100 00 Not 

Adequa 
te 

Assort 

ed 

- - 

3 Try squares 35 10 28.57 Not 

Adequa 

te 

40 100 Adequa 

te 

4 Micrometer 

screw gauge 

33 20 60.60 Adequa 

te 

12 34.28 Not 

Adequa 
te 

5 Vernier calipers 35 22 62.85 Not 
Adequa 

te 

12 34.28 Not 
Adequa 

te 

6 Spring dividers 35 11 31.42 Not 

Adequate 

40 100 Adequa 

te 
7 Hammers 

(Assorted) 

90 70 77.78 Not 

Adequa 
te 

95 100 Adequa 

te 

8 Anvil 2 3 100 Adequa 
te 

06 100 Adequa 
te 

9 Scribers 35 19 54.28 Adequa 
te 

40 100 Adequa 
te 
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10 Stakes 

(Assorted) 

35 4 11.42 Not 

Adequa 

te 

00 0 Not 

Availab 

le 

11 Taps & Dies Set 1 set 33.33 Not 
Adequate 

Set - - 

12 Wing Dividers 35 Nil 00 Not 

Adequa 

te 

00 0 Not 

Availab 

le 
13 Odd leg calipers 35 5 14.28 Not 

Adequa 

te 

00 0 Not 

Availab 

le 

14 Steel rule 35 35 100 Adequa 
te 

40 100 Adequa 
te 

15 Snips 15 40 100 Adequa 
te 

30 100 Adequa 
te 

16 Drills 5 sets 50 100 Adequa 
te 

10 sets 100 Adequa 
te 

17 Hacksaw frames 

& blades 

60 62 100 Adequa 

te 

65 100 Adequa 

te 
18 Buffing dies Assorted Nil 00 Not 

Adequa 
te 

00 0 Not 

Availab 
le 

19 Oil cans 10 2 20 Not 

Adequa 

te 

15 100 Adequa 

te 

20 Vernier 

protector 

5 5 100 Adequa 

te 

00 0 Not 

Availab 

le 

21 Swages 10 10 100 Adequa 

te 

00 0 Not 

Availab 
le 

22 Tongs 10 10 100 Adequa 

te 

10 100 Not 

Availab 
le 

23 Forging hammer 20 20 100 Adequate 20 100 Adequate 

Source: HUK poly Katsina and IKCOE Dutsinma 

Table 2 was the tools count of Technical Education Department of HUK poly on 

the adequacy of tools. The result indicated that the available tools were;- standard 

work bench vice, try squares, anvil, scribers, snips, drills, Hacksaw frames & 

blades, vainer protractor, swages, tongs and forging hammer. This recorded 52.17% 

adequacy. The result also indicated that adequate metal work tools in the IKCOE 

Dutsinma Technical Education Department were; try square, spring divider 

hammer, (assorted), anvil, scribers steel rule, snips, drills, hacksaw frames and 

blades, oilcans, tongs and forging hammer. This recorded 47.82% adequacy of the 

sum total needed for practical. 
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Similarly, data obtained from the respondents (Lecturers/Instructors/Technologist 

and NCE graduates) were analyzed using mean and standard deviation. Based on 

these values, any item with a mean score of 3.50 and above was considered 

accepted while any item with a mean below 3.50 was rejected. 

 

Research Question Three: Is workshop practice performed enough for graduation 

as Technical Teacher? 

 

Table 3: Mean responses of the respondents on workshop practice in NCE III 

Metalwork Technology programme in Hassan Usman Katsina Polytechnic 

Technical Education Departments 
S/NO Items Mean Standard 

deviation 

Decision 

1 Machine shop practices was done enough for 

graduation as NCE Technical Teachers. 

4.40 0809 Accepted 

2 Advance fabrication and welding practices was 

done enough for graduation as NCE Technical 

Teachers. 

3.81 0.857 Accepted 

3 Maintenance and repairs of machine tools practices 

was done enough for graduation as NCE Technical 
Teachers. 

4.40 0.860 Accepted 

4 

5 
Mechanical Drawing practices was done enough for 

graduation as NCE Technical Teachers. 
There  are  enough  practical  material  in  the 

      department/section  

4.20 

3.00 

0.830 

0.692 

Accepted 

Rejected 

 
The result in Table 3 showed that Lecturers/Instructors and students accepted items 1,2,3 

and 4 as practical in these courses were done enough for graduation at HUK Polytechnic 

Metal work section of Technical Education Department as these items attracted the mean 

responses score of 3.50 and above. It was however observed that item 5 was rejected due 

to its low mean score of 3.00, implying that there was no enough practical material in the 

section. 
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Table 4: Mean responses of the respondents on workshop practice in NCE III Metalwork 

Technology programme in Isah Kaita College of Education Dutsinma Technical Education 

Departments. 
S/NO Items Mean Standard 

deviation 

Decision 

1 Machine shop practices was done enough for 

graduation as NCE Technical Teachers. 

4.00 0.800 Accepted 

2 Advance fabrication and welding practices was done 
enough for graduation as NCE Technical Teachers. 

3.81 1.182 Accepted 

3 Maintenance and repairs of machine tools practices 

was done enough for graduation as NCE Technical 
Teachers. 

3.80 0.819 Accepted 

4 

5 
Mechanical Drawing practices was done enough for 

graduation as NCE Technical Teachers. 

There are enough practical material in the 
      department/section  

4.22 

 

3.01 

0.813 

 

0.692 

Accepted 

 

Rejected 

 

The result in Table 4 from the mean responses showed that Lecturers/Instructors 

and student accepted items 1,2,3 and 4. These items attracted the mean responses 

score of 3.50 and above, this interpreted that the practical aspect of the courses were 

done enough for graduation as NCE Technical Teacher in Technical Education 

Department of IKCOE D/MA. Item 5 was not accepted because it attracted mean 

responses below 3.50, meaning that there was no enough practical material in Metal 

work section of Technical Education Department of the College. 

 

RQ4. Are there enough lecturers, instructors, workshop attendants and store 

keepers in the Department/section? 

 

Mean responses of the respondents on the availability of Lecturers/Instructors, 

workshop attendants and store keeper in Metalwork Technology programme at 

Hassan Usman Katsina Polytechnic and Isah Kaita College of Education Dutsinma 

Technical Education Departments. 

 

Table 5: Metalwork Technology Hassan Usman Katsina Polytechnic 

The result in Table 5 from the mean responses showed that Lecturers/Instructors 

and Students of HUK Polytechnic rejected items1and 4. These items attracted the 

mean response score of less than 3.50. This implied that there were no Metal work 

technology Instructors and storekeeper as well, in metalwork the section of the 

department. 
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Mean responses of the respondents on the availability of Lecturers/Instructors, 

workshop attendants and store keeper in Metalwork Technology programme at 

Hassan Usman Katsina Polytechnic and Isah Kaita College of Education Dutsinma 

Technical Education Departments. 

Table 6: Metalwork Technology Isah Kaita College of Education Dutsinma 
S/NO Items Mean Standard Deviation Decision 

1 There are enough Metalwork 

Instructors in the Department/Section 2.00 0.565 Rejected 

2 There are enough Metalwork lecturers 
in the Department/Section 3.60 1.072 Accepted 

3 

 

4 

There are enough Metalwork 

Workshop attendants/assistants in the 

Department/Section 
There  is  store  keeper  in  the 

      Department/Section  

3.00 

3.00 

0.693 

0.758 

Rejected 

Rejected 

 

The result in Table 6 from the mean responses showed that Lecturers/Instructors 

and Students of IKCOE D/MA rejected items 1,3 and 4. These items attracted the 

mean response score of less than 3.50.This implied that there were no enough Metal 

work technology Instructors, Workshop attendants and storekeeper as well, in the 

section of the department. Accepting item 2, having 3.60 mean response. This 

implied that there were enough metal work lecturers in the section of the 

department. 

 

Discussion 

The findings of this study in Technical Education Department of HUKPOLY 

showed the adequacy of metalwork equipment for students workshop practice, the 

equipment needed were available. This encourages students to learn the various 

important skills. Similarly in Isah Kaita College of Education (IKCOE) Dutsinma, 

were 90% adequacies of the equipment were procured only forge was not available. 

The forge is very important as regards fabrication. 

 

About the adequacy of metalwork tools for students’ workshop practice in 

Technical Education Department of Hassan Usman Katsina Polytechnic Katsina, 

wing dividers and buffing dies were not available. Similarly the Technical 

Education Department of Isah Kaita College of Education (IKCOE) Dutsinma non 

available of tools such as buffing dies, venier protector, sewages, tongs, standard 

work bench with vices, stakes, wing dividers, odd leg calipers was recorded. These 
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tools are very important in the practical acquisition of competency based learning. 

 

Proficiency in Technical Education could not be attained if potential Teachers in 

the field are not well informed in the practical as well as theoretical aspect of this 

very important field, being the backbone of any nation that is hoping to develop. 

 

Conclusion 

The courses that practical were not performed enough were identified. The 

equipment and tools not available in both the institutions were outlined. Those not 

adequate were also identified, the areas lecturers, instructors where either not 

available or inadequate were also identified by this research. Supporting staff such 

as the workshop attendants and store keepers, where not available or inadequate 

were clearly pointed out. 

 

Recommendations 

The issue of understaffing should be addressed, Technical Education being 

competency based teaching and learning programme especially at this period of 

entrepreneurship advancements, call for the provision of adequate equipment, tools 

and materials as well as qualified manpower (lecturers and 

Instructors/technologist). The concerned institutions should address the issue of 

advance equipment, tools procurement, to increase performance rate of the 

technical students’ teachers, there by promoting the production rate of the qualified 

technical teachers for the teaching service of the state and the country in general. 

Supporting staff, such as the workshop attendants, store keepers should also be 

adequate as recommended. 
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Abstract 

This study examines investors' perception and profitability of quoted companies in Nigeria, focusing 

on the financial strategies that enhance firm performance from 2020 to 2024. The study used a 

sample of 50 quoted companies selected using purposeful sampling where their annual reports as 

secondary data were examined. The data collected were analysed using correlation analysis and 

multiple regression. The study found that there is moderate variations in profitability among 

sampled firms, with a significant correlation between profitability, return on assets (ROA), and 

return on equity (ROE). Additionally, firm size and investment period exhibit strong relationships 

with profitability, suggesting that larger firms and long-term investments contribute positively to 

financial performance. The study therefore, recommends that firms should maintain an optimal 

balance between debt and equity financing, minimizing excessive debt while leveraging equity for 

sustainable growth. Also companies must prioritize investment in revenue-generating assets and 

implement effective cost management strategies to enhance financial performance. Transparent 

financial reporting and adherence to corporate governance principles are also essential to build 

investor trust and improve market perception. Regular investor engagement is recommended to keep 

stakeholders informed about financial performance and strategic direction. If these strategies are 

implemented, quoted firms in Nigeria can achieve sustainable profitability, strengthen investor 

confidence, and improve their competitive standing in the financial market. 

 

Keywords: Investors’ Perception, Profitability, Quoted Companies, Financial Performance, 

Corporate Governance.  

 

Introduction 

The performance of quoted companies in any stock market is significantly 

influenced by investors’ perception, which shapes their investment decisions and, 

ultimately, the financial health of these firms (Munga, 2020). In Nigeria, where the 

capital market is characterized by volatility, regulatory changes, and 

macroeconomic fluctuations, understanding the dynamics between investors' 

perception and company profitability is crucial. Investors rely on various factors, 

such as financial statements, market trends, corporate governance practices, and 

macroeconomic indicators, to assess the potential of listed companies before 

making investment decisions. However, Reshma (2022) explains that their 

mailto:nasirbadiya@gmail.com
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perception may not always align with the actual financial performance of these 

companies, leading to market inefficiencies. 

 

Profitability, a key determinant of firm value, is often measured using financial 

indicators such as earnings per share (EPS), return on equity (ROE), and net profit 

margin (Srinivasan,2020). While strong financial performance may enhance 

investor confidence and attract more capital inflows, negative perceptions arising 

from poor corporate governance, inadequate transparency, or economic instability 

can adversely affect stock prices and overall profitability. Therefore, understanding 

the link between investors' perception and the financial performance of quoted 

companies in Nigeria is essential for both corporate managers and policymakers 

seeking to improve market stability and investor confidence. 

 

Statement of the Problem 

Investors' perception plays a crucial role in determining the financial performance 

and stability of quoted companies in Nigeria. A favorable perception can enhance 

investor confidence, increase stock demand, and boost profitability, while a 

negative perception may lead to declining stock prices, reduced capital inflows, and 

overall poor financial performance (Reshma, 2020). However, despite the 

theoretical link between investor sentiment and corporate profitability, there is 

limited empirical evidence on how investors' perception directly affects the 

profitability of Nigerian publicly traded companies. 

 

Magambo (2016) & Munga (2020) explain that Nigerian capital market is 

characterized by high volatility, economic uncertainties, and regulatory challenges, 

all of which influence investor behavior. Factors such as financial disclosures, 

corporate governance practices, macroeconomic indicators, and market rumors 

significantly shape investors' perceptions, yet their actual impact on firm 

profitability remains unclear. While some companies with strong financial 

fundamentals struggle with negative investor sentiment, others with weaker 

financials may attract positive market reactions due to speculative activities. This 

inconsistency raises concerns about the efficiency of the Nigerian stock market in 

reflecting the true value of quoted companies (Nwaogwagwu, 2024). 

 

Furthermore, the lack of transparency and weak corporate governance in some 

Nigerian firms has led to investor distrust, affecting market participation and long-

term investment decisions. Many investors rely on incomplete or misleading 
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financial information, leading to market inefficiencies and mispricing of stocks. 

Zhang & Li (2019) state that the absence of a clear understanding of how investor 

perception translates into corporate profitability creates a gap that needs empirical 

investigation. 

 

Therefore, this study seeks to address these gaps by examining the relationship 

between investors’ perception and the profitability of quoted companies in Nigeria. 

By analyzing financial performance indicators, investor sentiment, and corporate 

governance factors, this research aims to provide empirical evidence on how 

investor perception influences the financial success of publicly traded firms. 

 

Research Questions 

The following are the research questions: 
a) How does investors' perception affect the profitability of quoted companies in 

Nigeria? 

b) What are the key determinants of investors’ perception in the Nigerian stock 

market? 

c) To what extent do financial performance indicators influence investor 

sentiment? 

 
Objectives of the Study 

The following are the objectives of the study: 

a) To examine the relationship between investors’ perception and the profitability 

of quoted companies in Nigeria. 

b) To identify key factors influencing investors' perception of Nigerian firms. 

c) To assess how financial performance indicators (e.g., return on assets, return on 

equity) impact investors’ confidence. 

Review of Related Literature 

Investors' perception refers to the general sentiment, confidence, and expectations 

that investors have regarding a company’s financial health and future performance. 

According to Anaja & Onoja (2015), the Efficient Market Hypothesis (EMH) posits 

that stock prices reflect all available information, meaning that investor perception 

should be driven by fundamental analysis. However, behavioral finance theories 

(Abisola & Femi, 2019) argue that psychological biases, market rumors, and 

external economic conditions influence investor decision-making, often leading to 

deviations from fundamental valuations. 
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In the Nigerian context, investors’ perception is shaped by financial disclosures, 

corporate governance practices, regulatory policies, and macroeconomic stability. 

Adebisi and Matthew (2019) found that investor sentiment significantly impacts 

stock market performance in Nigeria, as traders react strongly to earnings 

announcements, policy changes, and global economic shifts. 

Profitability of Quoted Companies 

Profitability is a key financial metric that determines a company’s ability to 

generate earnings relative to its expenses and other costs. Common profitability 

measures include Return on Assets (ROA), Return on Equity (ROE), Net Profit 

Margin, and Earnings Per Share (EPS). Several studies (Ogunbiyi & Ihejirika, 

2020; Adegbite, 2021) have established that strong financial performance 

positively influences stock prices and investor confidence, leading to increased 

capital inflows and business expansion. 

However, in emerging markets like Nigeria, profitability does not always translate 

to positive investor perception. Factors such as poor corporate governance, lack of 

transparency, and market inefficiencies sometimes lead to undervaluation of 

financially sound companies. A study by Eze & Okonkwo (2022) revealed that 

while some Nigerian firms report strong earnings, their stock prices remain stagnant 

due to investor skepticism and economic instability. 

Review of Related Empirical Studies 

Empirical studies have produced mixed findings. On one hand, studies such as 

Adetunji and Salami (2018) found that investor sentiment significantly influences 

the market valuation of firms in Nigeria, independent of their actual profitability. 

Conversely, Afolabi et al. (2020) argued that financial performance remains the 

strongest determinant of stock prices, with perception playing only a secondary 

role. 

Empirical studies have also shown that investors’ perception significantly 

influences stock market dynamics. Adebisi and Matthew (2019) conducted a study 

on the impact of investor sentiment on stock market returns in Nigeria. Using a 

combination of market data and investor surveys, the study found that investor 

confidence, driven by corporate disclosures and economic conditions, had a 

significant impact on stock price movements. Their findings align with behavioral 

finance theories, which suggest that market psychology can sometimes override 

fundamental valuations. 
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Similarly, Ogunbiyi and Ihejirika (2020) examined how market rumors and media 

coverage affect investor sentiment in Nigeria. Their regression analysis on stock 

market data revealed that speculative activities and misinformation often lead to 

short-term volatility, influencing stock prices independently of corporate 

profitability. This suggests that perception plays a crucial role in shaping market 

behavior. 

Profitability indicators such as Return on Equity (ROE), Earnings Per Share (EPS), 

and Return on Assets (ROA) are commonly used by investors to assess firm value. 

A study by Eze and Okonkwo (2022) analyzed the financial statements of 50 

Nigerian quoted companies and found a positive correlation between profitability 

and investor confidence. Their regression model indicated that firms with higher 

profitability ratios tended to attract more investors, leading to increased market 

capitalization. 

Adetunji and Salami (2018) argued that in the Nigerian market, profitability does 

not always translate to investor confidence due to concerns over corporate 

governance and regulatory inefficiencies. Their study utilized a panel data approach 

and found that companies with strong profitability metrics but weak governance 

structures often struggled to gain investor trust, resulting in undervaluation. 

The direct relationship between investor perception and corporate profitability 

remains a subject of debate. Afolabi et al. (2020) examined how investor 

confidence affects the financial performance of Nigerian quoted firms. Using a 

vector autoregressive (VAR) model, their findings indicated a bidirectional 

relationship: investor sentiment influences profitability, and profitability, in turn, 

shapes investor sentiment. 

However, Chinedu and Bello (2023) conducted a sentiment analysis using machine 

learning techniques and found that while profitability is an important factor, other 

elements such as macroeconomic stability, corporate transparency, and governance 

play an even larger role in determining investor confidence. This suggests that the 

Nigerian market is influenced by both fundamental and non-fundamental factors. 

 

Several studies have also investigated the role of corporate governance in shaping 

investor perception. Olowokere and Olatunji (2021) found that firms with 

transparent governance structures, strong board independence, and ethical 

leadership had higher  investor confidence levels, regardless of short-term 



HUKJOVTED VOLUME 1 NUMBER 1 2025 

152 

 

 

profitability fluctuations. Their study utilized governance indices and firm 

performance data to establish this relationship. 

 

Uchenna and Eze (2022) further explored how corporate transparency affects stock 

market reactions in Nigeria. Their study showed that firms with consistent financial 

disclosures and compliance with regulatory standards experienced lower stock 

price volatility, indicating stronger investor trust. 

 

Existing empirical research on the Nigerian stock market has provided useful 

insights into investor behavior and corporate profitability. Adebisi and Matthew 

(2019) conducted a regression analysis on 50 quoted companies and found a 

positive but weak correlation between investor perception and profitability. 

Similarly, Chinedu & Bello (2023) employed sentiment analysis and concluded that 

investor perception is highly sensitive to non-financial factors, particularly 

government policies and corporate transparency. 

 

These findings suggest that while financial performance is a key driver of investor 

confidence, external variables such as governance, economic stability, and 

speculation also play significant roles. 

Theoretical Framework 

The relationship between investors’ perception and the profitability of quoted 

companies can be explained through various financial and economic theories. 

Behavioral Finance Theory 

Behavioral Finance Theory, pioneered by Kahneman and Tversky (1979), where 

he brought about key behavioral biases affecting investor perception. 

• Overconfidence Bias: Investors may overestimate their knowledge and make 

speculative decisions. 

• Herding Behavior: Investors follow market trends without thorough analysis. 

• Loss Aversion: Investors react more strongly to negative news than positive 

news. 

 

In Nigeria, where market speculations and economic instability are prevalent, 

behavioral Finance Theory plays a crucial role in shaping investor perception, 

sometimes leading to stock mispricing despite strong financial performance. 

Behavioral Finance Theory is therefore the theory underpinning this study. 
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Research Methodology 

This study adopts a quantitative research design to empirically analyze the 

relationship between investor perception and corporate profitability. The study 

employs descriptive and inferential statistics. A panel data approach was also used 

to analyze financial and market data over multiple years (2020 to 2024) allowing 

for a more robust examination of trends and relationships among variables. A 

purposive sampling technique was used and selected 50 quoted companies. 

Variables of the Study 

The following are the variables of the study: 

Independent Variable: 

Investors' Perception (INVPER): Measured using stock price fluctuations, trading 

volume, and investor sentiment analysis from financial reports. 

Dependent Variable: 

Profitability (PROF): Measured using financial performance indicators, including: 

Return on Assets (ROA) 

Return on Equity (ROE) 

Control Variables: 

• Firm Size (FSIZE): Total assets of the company. 

• Leverage (LEVG): Debt-to-equity ratio. 

• Macroeconomic Factors (MACRO): Inflation rate, interest rate, exchange rate. 

Model Specification 

To examine the relationship between investor perception and profitability, the study 

used the following panel regression model: 

PROFit=α+β1INVPERit+β2FSIZEit+β3LEVGit+β4MACROit+ϵ 
Where: 

PROFit = Profitability of firm iii at time ttt 

INVPERit = Investors' perception indicators 

FSIZEit = Firm size 

LEVGit = Leverage 

MACROit = Macroeconomic factors 
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Data Presentation and Analysis 

a) Descriptive Statistics 

Descriptive statistics provide an overview of the dataset by summarizing key 

statistical measures such as mean, median, standard deviation, and range (minimum 

and maximum values) for each variable. 

 

Table 1: Descriptive Statistics 
Variable N Mean Median Std. Dev. Min Max 

PROFITit 50 0.194 0.190 0.081 0.050 0.350 

INVPERit 50 6.542 6.000 2.351 3.000 12.000 

FSIZEit 50 1431.429 1200.000 734.111 800.000 3000.000 

LEVGit 50 0.624 0.600 0.173 0.400 1.000 

MACROit 50 0.036 0.035 0.012 0.020 0.060 

ROA 50 0.094 0.090 0.031 0.050 0.150 

ROE 50 0.162 0.155 0.061 0.080 0.300 

Source: Researcher’s Analysis (2024) using SPSS version 18 

 

The mean values suggest that, on average, firms in the sample have a profitability 

ratio (PROFITit) of 0.194, with a standard deviation of 0.081, indicating moderate 

variation. Investment period (INVPERit) has a mean of 6.542 years, while firm size 

(FSIZEit) varies significantly across firms. Leverage (LEVGit) has a mean value 

of 0.624, indicating that most firms have moderate levels of financial leverage. 

 

b) Correlation Analysis 

A correlation matrix was computed to assess the relationships between profitability 

and the independent variables. 

 

Table 2: Correlation Matrix 
 PROFITit INVPERit FSIZEit LEVGit MACROit ROA ROE 

PROFITit 1.000 0.651 0.712 0.421 0.281 0.832 0.923 

INVPERit 0.651 1.000 0.581 0.351 0.191 0.591 0.671 

FSIZEit 0.712 0.581 1.000 0.492 0.321 0.742 0.821 

LEVGit 0.421 0.351 0.492 1.000 0.251 0.491 0.571 

MACROit 0.281 0.191 0.321 0.251 1.000 0.291 0.351 

ROA 0.832 0.591 0.742 0.491 0.291 1.000 0.901 

ROE 0.923 0.671 0.821 0.571 0.351 0.901 1.000 

Source: Researcher’s Analysis (2024) using SPSS version 18 
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The correlation analysis indicates strong positive relationships between 

profitability (PROFITit) and return on assets (ROA) (0.832) and return on equity 

(ROE) (0.923). Firm size (FSIZEit) and investment period (INVPERit) also exhibit 

strong correlations with profitability. 

c) Regression Analysis 

A multiple linear regression analysis was conducted to assess the impact of 

independent variables on profitability. 

Table3: Regression Results 
Variable Coefficient Standard Error t-Statistic p-Value 

Constant 0.035 0.008 4.375 0.000 

INVPERit 0.012 0.003 4.000 0.001 

FSIZEit 0.0003 0.0001 3.000 0.005 

LEVGit 0.065 0.020 3.250 0.003 

MACROit 0.021 0.009 2.333 0.020 

ROA 0.421 0.050 8.420 0.000 

ROE 0.351 0.045 7.800 0.000 

Source: Researcher’s Analysis (2024) using SPSS version 18 

Model Fit Statistics 

- Adjusted R-squared: 0.853 

- F-statistic: 34.119 (p-value < 0.001) 

The regression results indicate that all independent variables have statistically 

significant positive relationships with profitability. ROA and ROE have the 

strongest impact on profitability. 

d) Multicollinearity Check 

Variance Inflation Factor (VIF) was used to assess multicollinearity among the 

independent variables. 

Table 4: Variance Inflation Factor (VIF) Analysis 
Variable VIF 

INVPERit 2.351 

FSIZEit 2.621 

LEVGit 1.823 

MACROit 1.421 

ROA 2.981 

ROE 3.511 

Source: Researcher’s Analysis (2024) using SPSS version 18 
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The results show moderate multicollinearity, particularly between ROA and ROE, 

suggesting potential redundancy between these variables. 

 

Findings 

The following are the findings of the study: 

a) The average profitability ratio (PROFITit) indicates moderate variation in 

profitability among the sampled firms and shows a significant variations 

across all firms. Such firms maintain moderate financial leverage, balancing 

debt and equity financing. 

b) Profitability (PROFITit) has a strong positive correlation with return on assets 

and return on equity (ROE) indicating that higher profitability aligns with 

stronger financial performance. 

c) Firm size (FSIZEit) and investment period (INVPERit) also exhibit strong 

correlations with profitability, suggesting that larger firms and those with 

longer investment periods tend to be more profitable. 

 

Conclusions 

Investors' perception, influenced by key financial metrics such as ROA, ROE, and 

firm size, plays a crucial role in determining the profitability of quoted companies. 

Larger firms and those with longer investment periods tend to be more profitable, 

suggesting that sustained investment strategies and economies of scale contribute 

to financial performance Moderate financial leverage appears to support 

profitability, as excessive debt could increase financial risk. The high adjusted R-

squared value and significant F-statistic confirm the reliability of the model in 

explaining profitability variations. The strong correlation between ROA and ROE 

suggests that one of these variables might be redundant in the model. 

 

Recommendations 

a) Firms should maintain an optimal balance between debt and equity financing to 

sustain profitability and management should also implement financial strategies 

that minimize excessive debt while leveraging equity to ensure sustainable 

growth and profitability 

b) Since profitability strongly correlates with return on assets (ROA) and return 

on equity (ROE), firms should focus on improving asset utilization and 

shareholder returns and companies should also take investment in revenue-

generating assets and effective cost management strategies should be prioritized 

to enhance overall financial performance. 
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c) Transparent financial reporting and adherence to corporate governance 

principles should be maintained to build investor trust and improve market 

perception and companies should also engage in regular investor relations 

programs to ensure stakeholders are well-informed about financial performance 

and strategic direction. 
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Appendix I: Simulated Data Set (50 Samples) 

 
PROFITit INVPERit FSIZEit LEVGit MACROit ROA ROE 

0.245466 6.125974 1066.7852 0.6736651 0.0238894 0.1029119 0.1973247 

0.1392756 6.3917742 868.04504 0.6484785 0.049535 0.0887536 0.1191539 

0.3085387 9.9750673 2697.7082 0.6248365 0.020676 0.1489879 0.2638677 

0.171198 6.7234421 1597.1741 0.4313793 0.0216367 0.0893723 0.1370122 

0.3257245 7.9197867 1872.3634 0.580942 0.0246499 0.1343668 0.2387967 

0.1812416 7.8135357 2327.6645 0.4370534 0.0415218 0.0867757 0.1650409 

0.1570436 7.2785935 1516.3266 0.4189408 0.0411973 0.0794391 0.147913 

0.2539755 8.3311292 2725.6973 0.7148991 0.0429308 0.1037102 0.2273111 

0.2989668 8.2787599 2047.5067 0.7449513 0.0476559 0.141828 0.2360724 

0.2570581 6.6195473 2309.5803 0.9188956 0.0483004 0.110833 0.2116282 

0.1927721 3.1040727 1166.13 0.5573324 0.0468479 0.1217556 0.1936057 

0.188396 6.7775432 1650.9339 0.4 0.0500906 0.0778524 0.1481988 

0.2693101 8.6050191 2024.9512 0.8350501 0.0453243 0.1264776 0.2372487 

0.1199163 6.5629906 800 0.5027198 0.0345478 0.0831442 0.1269322 

0.167959 6.9860378 1427.6743 0.4164593 0.0284162 0.0933176 0.1364778 

0.1418129 3 1134.8175 0.5887088 0.02 0.0904301 0.1143197 

0.14575 3 1387.2221 0.5544153 0.02 0.0828473 0.1300447 

0.1818763 4.0012312 879.42952 0.4049357 0.0253402 0.0883093 0.169306 

0.2281149 8.9789123 2158.5906 0.7323161 0.0499738 0.1367528 0.2172183 

0.1560445 7.6531054 1083.7563 0.832055 0.051619 0.0897744 0.1483966 

0.153099 3.7319964 1264.4528 0.4 0.0480952 0.0744303 0.1127728 

0.2755847 7.3463548 2400.7926 0.7729088 0.0336559 0.1249314 0.2251146 

0.2196392 7.5058219 1216.2787 0.8857016 0.0523209 0.1205938 0.2010245 

0.1648291 3.2501549 853.62567 0.4134381 0.0259902 0.058751 0.1329203 

0.1779661 8.3212525 1611.5684 0.5254708 0.0360726 0.0868626 0.1573517 

0.1645129 5.3856357 824.1847 0.7745489 0.0414826 0.05 0.1009511 

0.2845812 7.0812632 2217.5847 0.6722962 0.0451003 0.123393 0.2154526 

0.2965257 9.4643189 2543.4934 0.8855403 0.0440374 0.1496025 0.2751185 

0.1844588 7.4560269 2080.279 0.7108246 0.0349281 0.0853949 0.1792974 

0.184219 7.7394402 800 0.4103565 0.02 0.0526744 0.1515917 

0.170468 3.5875643 1012.336 0.6994242 0.0481658 0.0895103 0.1476286 

0.3228905 7.7921676 1605.2784 0.6516811 0.0597685 0.15 0.2568147 

0.1355603 5.1037718 1777.8833 0.6627748 0.0488086 0.0917697 0.1479269 

0.2926486 6.1581554 1272.5245 0.4987366 0.02 0.118902 0.1854794 
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0.2066383 5.8159529 1917.2568 0.5505341 0.0523854 0.0936869 0.1632574 

0.3136116 7.9070463 1676.9883 0.5538398 0.0203787 0.1239358 0.2206095 

0.05 3 800 0.4 0.02 0.05 0.08 

0.05 7.260365 862.75833 0.5757853 0.0377232 0.0580087 0.08 

0.1497085 7.0492164 800 0.4397021 0.02 0.0515494 0.0847821 

0.2248759 8.4053684 1423.9133 0.7047916 0.0411222 0.1128456 0.190456 

0.138768 5.1190148 1348.097 0.8503822 0.02 0.066087 0.099698 

0.1344793 5.2016778 999.53988 0.4771973 0.0224188 0.07846 0.1225992 

0.2179941 7.3788178 1169.3375 0.7373886 0.0461301 0.088781 0.1629759 

0.211558 5.8764902 1842.6667 0.7527492 0.0538851 0.0982716 0.1872983 

0.2256154 6.1809331 1029.7981 0.5430449 0.0313544 0.075213 0.1677236 

0.1891561 5.2085219 1416.0123 0.5645548 0.0326896 0.0902737 0.1613314 

0.1321574 3.6581901 2032.1013 0.5196275 0.0369731 0.0580099 0.1245212 

0.1500505 5.7082193 970.15362 0.4351464 0.0430145 0.0791597 0.1333351 

0.2154953 8.2844926 2037.4344 0.7623985 0.0408587 0.1160251 0.2082683 

0.1516987 8.1366991 1803.5799 0.7139776 0.0342929 0.1121186 0.1672178 
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Abstract 

The integration of environmental accounting into corporate financial reporting has become a 

critical component of sustainable business practices. This study explores how companies are 

adopting globally recognized frameworks such as the Global Reporting Initiative (GRI) and 

International Financial Reporting Standards (IFRS) Sustainability Standards to enhance 

transparency, regulatory compliance, and corporate reputation. The study adopts a qualitative and 

exploratory research design where theories, frameworks such as GRI, IFRS Sustainability 

Standards were examined. The research uses secondary data adopting peer-reviewed studies on 

environmental accounting, sustainability reporting, and financial integration sustainability and 

financial reports, Government and Policy Documents. The study found that businesses investing 

in environmentally responsible practices benefit from improved resource efficiency, cost savings, 

and enhanced profit margins. However, companies operating across multiple jurisdictions face 

challenges in aligning with diverse environmental regulations, with small and medium-sized 

enterprises (SMEs) experiencing financial constraints in adopting environmental accounting. 

Additionally, effective environmental accounting fosters corporate sustainability by mitigating 

environmental risks, improving ESG ratings, and attracting responsible investors. The study, 

therefore, recommends the adoption of standardized environmental accounting frameworks, 

internal training programs, and the integration of sustainability goals into corporate strategies. 

Furthermore, regulatory harmonization, financial incentives for SMEs, and collaborative 

sustainability initiatives by industry leaders are essential for broader implementation. By 

embedding environmental responsibility into financial reporting, businesses can drive long-term 

sustainability while achieving financial and environmental benefits. 

 

Keywords: Environmental Accounting, Corporate Sustainability, Environmental Responsibility, 

Global Reporting Initiative. 

 

Introduction 

In today’s globalized economy, environmental sustainability has become a critical 

concern for businesses, investors, regulators, and society at large. Ekundayo & 

Odhigu (2021) explained that as industries expand and economic activities 

intensify, the depletion of natural resources and environmental degradation pose 

significant challenges to long-term sustainability. However, traditional financial 

mailto:nasirbadiya@gmail.com
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reporting systems primarily focus on economic transactions and often overlook the 

environmental costs associated with corporate activities. This gap has led to the 

emergence of environmental accounting, which seeks to integrate environmental 

impacts into corporate financial reporting, thereby fostering greater accountability 

and sustainable business practices (Firoz & Ansari, 2010) 

Lay-Kumar & Henkel (2023) state that environmental accounting provides a 

framework for identifying, measuring, and disclosing environmental costs and 

benefits, enabling businesses to assess their ecological footprint. It encompasses 

various approaches, including full-cost accounting, environmental management 

accounting, and sustainability reporting, which help organizations make informed 

decisions that balance economic growth with environmental responsibility. 

However, despite its growing importance, environmental accounting is not yet fully 

integrated into mainstream financial reporting, due to challenges such as 

inconsistent regulatory frameworks, lack of standardized reporting guidelines, and 

corporate reluctance to disclose environmental liabilities (Geschwindner & Toni, 

2023). 

Statement of the Problem 

The increasing environmental challenges caused by industrial activities have raised 

concerns about corporate sustainability and accountability. While businesses are 

significant contributors to economic growth, their operations often lead to 

environmental degradation, resource depletion, and pollution (Geschwindner & 

Toni, 2023). Traditional financial reporting systems primarily focus on economic 

transactions, ignoring the environmental costs associated with corporate activities. 

This creates a gap in financial reporting, where environmental impacts remain 

unaccounted for, limiting stakeholders’ ability to assess a company’s true 

sustainability performance. Environmental accounting seeks to bridge this gap by 

integrating environmental costs and benefits into financial reporting, promoting 

transparency and responsible business practices (Firoz & Ansari, 2010). 

Despite the recognized importance of environmental accounting, its integration into 

corporate financial reporting remains limited. Several challenges hinder its 

adoption, including the lack of standardized reporting frameworks, inadequate 

regulatory enforcement, and corporate reluctance to disclose environmental 

liabilities (Lay-Kumar and Henkel.2023). Additionally, many organizations 

struggle to quantify and measure environmental costs effectively, leading to 

inconsistencies  in  reporting  practices.  Without  a  structured  approach  to 
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incorporating environmental accounting into financial reporting, businesses may 

fail to accurately assess their ecological footprint and align their strategies with 

global sustainability goals (Nicholls, 2020). 

 

Furthermore, while environmental accounting is often linked to sustainability 

initiatives, there is a need to explore its broader impact on corporate sustainability 

and long-term value creation. Companies that effectively implement environmental 

accounting may enhance their reputation, improve risk management, and attract 

socially responsible investors. However, the extent to which environmental 

accounting contributes to sustainable business success remains an area that requires 

further conceptual development. 

Objectives of the Study 

The following are the objectives of the study 

a) To examine how environmental accounting can be effectively integrated into 

corporate financial reporting. 

b) Identify the impact of environmental issues on corporate financial 

performance 

c) To analyze the key challenges businesses face in adopting environmental 

accounting. 

d) To assess the contribution of environmental accounting to corporate 

sustainability and long-term value creation. 

Research Questions 

The following are the research questions 

a) How environmental accounting can be effectively integrated into corporate 

financial reporting? 

b) What is the relationship between corporate environmental responsibility and 

financial performance? 

c) What challenges businesses face in adopting environmental accounting? 

d) What are the contributions of environmental accounting to corporate 

sustainability and long-term value creation? 

 

Review of Related Literature 

Environmental accounting has gained increasing attention as businesses and 

stakeholders recognize the need to integrate environmental considerations into 

financial reporting. Traditional accounting systems primarily focus on economic 

performance, often neglecting the environmental costs associated with corporate 
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activities. This literature review explores existing research on environmental 

accounting, its integration into financial reporting, challenges in adoption, and its 

impact on corporate sustainability and long-term value creation. 

Environmental accounting refers to the process of identifying, measuring, and 

reporting environmental costs associated with business activities. According to 

Schaltegger & Burritt (2010), environmental accounting provides a framework for 

assessing a company’s ecological footprint and its financial implications. Gray et 

al. (2016) further emphasize that environmental accounting is essential for 

sustainable decision-making, as it enhances corporate transparency and 

accountability. 

Several approaches to environmental accounting exist, including: 

• Environmental Financial Accounting (EFA): Focuses on incorporating 

environmental costs into financial statements. 

• Environmental Management Accounting (EMA): Provides internal data to 

support decision-making on resource efficiency and sustainability. 

• Full Cost Accounting (FCA): Accounts for environmental externalities by 

assigning costs to pollution, resource depletion, and waste management. 

Deegan (2013) explains that adoption of these frameworks varies across industries, 

often influenced by regulatory requirements, corporate policies, and stakeholder 

pressure. 

Christ & Burritt 2019 further explains that integration of environmental accounting 

into financial reporting has been a subject of extensive debate. Several international 

frameworks guide corporate environmental disclosures, including: 

• Global Reporting Initiative (GRI): Encourages businesses to disclose their 

environmental, social, and governance (ESG) impacts. 

• Integrated Reporting (IR): Promotes a holistic view of corporate 

performance, linking financial and non-financial data. 

• Task Force on Climate-related Financial Disclosures (TCFD): 

Recommends standardized reporting on climate risks. 

 

Deegan (2013) argues that incorporating environmental accounting into financial 

reporting improves corporate credibility and investor confidence. However, Cho & 

Patten (2016) highlight inconsistencies in environmental disclosures, suggesting 
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that many firms engage in "greenwashing" rather than genuine sustainability 

efforts. 

Despite these frameworks, environmental accounting remains voluntary in many 

jurisdictions, leading to variations in reporting quality and comparability. 

Larrinaga-González & Bebbington (2001) suggest that regulatory enforcement 

is necessary to ensure consistent and meaningful environmental disclosures. 

Businesses face several challenges in adopting environmental accounting, 

including: 

• Lack of Standardization: Multiple reporting frameworks exist, creating 

inconsistencies in environmental disclosures (Burritt & Schaltegger, 2010). 

• Measurement Difficulties: Assigning monetary values to environmental 

impacts is complex due to the absence of universally accepted metrics (Christ 

& Burritt, 2019). 

• Regulatory Gaps: While some countries mandate environmental disclosures, 

others rely on voluntary compliance, leading to varying levels of adoption (Tilt, 

2018). 

• Corporate Resistance: Some firms perceive environmental accounting as an 

additional financial burden rather than a strategic asset (Milne & Gray, 2013). 

These challenges indicate the need for clearer regulations, improved measurement 

methodologies, and greater corporate commitment to environmental responsibility. 

Environmental accounting is increasingly recognized as a tool for driving corporate 

sustainability. According to Eccles et al. (2012), firms that adopt environmental 

accounting practices tend to achieve better financial performance and stakeholder 

trust. By integrating environmental considerations into financial decision-making, 

businesses can: 

• Reduce regulatory risks and penalties. 

• Improve operational efficiency by minimizing resource waste. 

• Enhance brand reputation and attract socially responsible investors. 

Clark, Feiner, & Viehs (2015) argue that companies with strong environmental 

accounting practices are more resilient to market fluctuations and regulatory 

changes. Additionally, Kolk (2008) highlights that sustainability-focused firms 

often experience long-term value creation through innovation and competitive 

advantage. 
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Review of Empirical Studies 

Integrating environmental accounting into corporate financial reporting is pivotal 

for promoting sustainable business practices. Empirical studies in this area have 

explored various frameworks and methodologies to effectively incorporate 

environmental considerations into financial disclosures. 

One notable framework is Sustainable Performance Accounting (SPA), which aims 

to integrate sustainability metrics, such as CO₂ emissions, into traditional financial 

reporting (McElroy & Engelen, 2012). This approach facilitates a more 

comprehensive assessment of a company's performance by accounting for 

environmental impacts alongside financial metrics. For instance, the concept of 

Sustainable Earnings Before Interest and Tax (SEBIT) extends the traditional EBIT 

metric by incorporating environmental factors, providing a more holistic view of 

corporate performance (Henkel et al;. 2024 & Henkel et al; 2023) 

In McElroy et al;. (2007), the study examined Environmental Management Control 

Systems (EMCS), focusing on how these systems can be integrated into corporate 

structures to enhance environmental performance. The study highlighted that 

effective EMCS implementation leads to improved environmental and financial 

outcomes, emphasizing the importance of aligning environmental objectives with 

corporate strategies. 

Despite the advancements in integrating environmental accounting into financial 

reporting, challenges persist. These include standardizing measurement 

approaches, ensuring data accuracy, and achieving consensus on valuation methods 

for environmental impacts. Ongoing research and collaboration among academics, 

industry practitioners, and policymakers are essential to address these challenges 

and promote the widespread adoption of sustainable accounting practices (Onat et 

al;. 2025 & Rimmel, 2024).). 

7. Theoretical Framework 

Legitimacy Theory 

Legitimacy theory suggests that organizations seek to operate within the norms and 

expectations of society to maintain their legitimacy. Environmental accounting 

aligns with this theory by helping businesses demonstrate their commitment to 

sustainability and environmental stewardship (Upaa & Iorlaha, 2022). Companies 

that transparently disclose their environmental impacts enhance their legitimacy 

among stakeholders, including investors, regulators, and consumers. 
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By integrating this theoretical perspective, this research develops a conceptual 

framework that justifies and facilitates the incorporation of environmental 

accounting into corporate financial reporting. This framework highlights the 

strategic, ethical, and regulatory imperatives for sustainable business practices, 

providing a roadmap for companies to achieve environmental and financial 

sustainability simultaneously. 

Research Methodology 

The study adopts a qualitative and exploratory research design where theories, 

frameworks such as GRI, IFRS Sustainability Standards were examined. The 

research uses secondary data adopting peer-reviewed studies on environmental 

accounting, sustainability reporting, and financial integration sustainability and 

financial reports, Government and Policy Documents 

Findings of the Study 

a) Companies are increasingly integrating environmental accounting into their 

financial reporting using frameworks such as the Global Reporting Initiative 

(GRI) and International Financial Reporting Standards (IFRS) Sustainability 

Standards. Such effectively tend to have better stakeholder engagement, 

improved regulatory compliance, and enhanced corporate reputation. 

b) Companies that invest in environmentally responsible practices often benefit 

from improved resource management, energy efficiency, and waste reduction. 

These efficiencies can lead to cost savings and improved profit margins. 

c) Companies operating in multiple jurisdictions face difficulties aligning with 

varying environmental regulations. Such businesses, especially small and 

medium-sized enterprises (SMEs), struggle with the financial burden of 

adopting environmental accounting practices. 

d) Environmental accounting enhances corporate sustainability by reducing 

environmental risks, improving resource efficiency, and fostering 

innovation. Organizations using environmental accounting effectively tend 

to have better ESG (Environmental, Social, and Governance) ratings, 

attracting responsible investors and long-term business partnerships. 

Conclusion 

Environmental accounting is becoming a critical component of corporate financial 

reporting, driven by increasing regulatory demands and stakeholder expectations. 

Companies that effectively integrate standardized frameworks such as GRI and 

IFRS Sustainability Standards benefit from enhanced transparency, improved 
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stakeholder engagement, and a stronger corporate reputation. However, challenges 

remain, particularly for multinational corporations navigating diverse regulations 

and SMEs struggling with the financial burden of implementation. 

 

To maximize the benefits of environmental accounting, businesses should adopt a 

proactive approach by leveraging technology, advocating for regulatory 

harmonization, and exploring financial support mechanisms. Organizations that 

embrace environmental accounting as a strategic tool will not only improve 

resource efficiency and sustainability performance but also strengthen their ESG 

ratings attracting responsible investors and fostering long-term business success. 

 

Recommendations 

a. Encourage the use of globally recognized environmental accounting 

frameworks such as GRI Standards, IFRS Sustainability Standards and also 

develop internal training programs to educate finance and sustainability teams 

on integrating environmental metrics into financial reporting. 

b. Embed environmental responsibility into the core business strategy by setting 

measurable sustainability goals and aligning them with financial targets. 

c. Establish a dedicated compliance team to monitor and align with 

environmental regulations in different jurisdictions and also advocate for 

harmonization of environmental regulations through industry associations 

and regulatory bodies. 

d. Governments and financial institutions should provide subsidies, grants, or 

tax incentives for SMEs adopting environmental accounting practices and 

also industry leaders and large corporations should create collaborative 

sustainability programs to support smaller suppliers in implementing cost-

effective environmental accounting solutions. 
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Abstract 

This study provides empirical evidence regarding the validity and reliability of an instrument 

designed to measure the factors affecting engineering students – individual, family, school-related, 

and socio-economic factors – on their academic performance, utilizing the Rasch model. The 

instrument was administered to a sample of 60 engineering students from the Islamic University of 

Technology (IUT), Dhaka, Bangladesh, with data analyzed using WINSTEPS and SPSS software. 

Validity was assessed using item fit order analysis, requiring each item to meet three fit criteria. 

Among the 33 items across five constructs – factors affecting engineering students (12 items), self-

efficacy (05 items), outcome expectations (04 items), skill satisfaction (05 items), and academic 

performance (07 items) – 31 met the validity criteria, demonstrating good fit. While two items (FF1 

and IF2) were identified as misfits, requiring further review. Reliability analysis was assessed using 

Cronbach’s Alpha which indicates strong internal consistency with an Alpha value of 0.831, 

improving to 0.836 upon removal of item FF1. These findings confirm the instrument’s effectiveness 

and emphasize the importance of iterative refinement in enhancing measurement accuracy. The 

study highlights the significance of rigorous validity and reliability analyses in instrument’s 

development, offering a methodological guide for future research efforts. 

 

Keywords: Validity, Reliability, Engineering Students, Rasch Model Analysis 

Introduction 

Engineering is a critical and expansive field that significantly shapes the modern 

21st-century world (Prendergast, 2013). By applying scientific and mathematical 

principles, engineers design, construct, and maintain systems that solve real-world 

challenges. Furthermore, the rapid advancement of technology has intensified the 

need to invest in human capital within engineering and technology sectors 

(Prendergast, 2013). As technology drives global economic progress, the demand 

for skilled professionals capable of developing and maintaining advanced systems 
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continues to grow. This emphasis on talent development is essential for sustaining 

competitiveness and addressing the complexities of the Fourth Industrial 

Revolution, which merges digital, physical, and biological systems (Schwab, 

2024). 

 

To achieve this, developing human capital in engineering requires a multifaceted 

approach, including strengthening education systems, fostering continuous 

professional development, and cultivating innovation-friendly environments. 

Specifically, educational institutions play a pivotal role in equipping students with 

the technical and soft skills needed in a rapidly evolving technological landscape. 

Moreover, interdisciplinary education integrating problem-solving, 

communication, and teamwork has become increasingly vital in preparing students 

for collaborative work environments (Schwab, 2015). Recognizing this need, 

governments and industries are investing in STEM education, apprenticeships, and 

research programs to build a workforce capable of tackling emerging challenges 

(Canton, 2021). 

 

Another critical aspect is ensuring student satisfaction and retention in engineering 

education, which is fundamental to sustainable development (Opoku, 2016). High-

quality engineering education empowers students with the skills to address societal 

challenges while promoting safer and more sustainable environments (Melak & 

Singh, 2021a). However, individual, family, school-related, and socio-economic 

factors significantly influence students' institutional choices, satisfaction, and 

academic performance (Melak & Singh, 2021a). Recent research has increasingly 

focused on understanding these factors and their impact on engineering students’ 

success (Melak & Singh, 2021b). Given that student performance is a key 

determinant of retention and educational quality, satisfied students tend to be more 

engaged, motivated, and committed to their studies, enhancing their career 

prospects (Noronha et al., 2024). 

 

To accurately assess these influences, a valid and reliable measurement instrument 

is essential. According to (Budiyono, 2017), appropriate tools ensure efficient data 

collection and precise outcomes. Validity, which confirms an instrument’s ability 

to measure its intended construct, is critical in research (DeVon et al., 2007). 

Similarly, reliability the consistency of an instrument ensures that survey items 

produce dependable results (J. F. Hair et al., 2019). 
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In this study, the Rasch model was employed via the Winstep program to evaluate 

the instrument’s validity and reliability. The advantage of the Rasch model lies in 

its ability to overcome classical test theory limitations, predict missing data, and 

assess how effectively survey items measure latent constructs (Jackson et al., 2002; 

Sumintono & Widhiarso, 2014).. Additionally, Nurhudaya et al. (2019) emphasize 

that the Rasch model yields more accurate statistical analyses than classical 

methods. Supporting this, Ardiyanti (2016) highlights its effectiveness in providing 

comprehensive insights into instrument validity. To further ensure reliability, 

Cronbach’s alpha was used to assess item consistency (J. Hair et al., 2023). 

Together, these methods ensure that the instrument accurately measures the 

influence of individual, family, school-related, and socio-economic factors on 

engineering students’ academic performance. 

 

Theoretical Underpinning 

The study’s theoretical foundation is rooted in Lent et al. (1994) Social Cognitive 

Career Theory (SCCT), which helps explain students’ perceptions of their 

academic performance. Derived from Bandura (1986) Social Cognitive Theory 

(SCT) and early career development models, SCCT provides a framework for 

assessing how individual and environmental factors shape cognitive traits such as 

self-efficacy, outcome expectations, and personal goals. 

 

A key component of SCCT, the Work Performance Model (WPM), is particularly 

relevant to this research. This model examines contextual and background 

influences on cognitive-psychological processes related to academic performance 

(Brown & Lent, 2023). Within the study’s conceptual framework, the independent 

variables include individual, family, school-related, and socio-economic factors. 

Meanwhile, the mediating variables consist of self-efficacy, skill satisfaction, and 

outcome expectations, while personal goals and performance attainment represent 

the outcome variable academic performance. As illustrated in Fig. 1, this 

framework explores how these factors collectively influence engineering students’ 

academic success. 
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Fig. 1: Conceptual model to measure the influence of individual, family, school-related, 

and socio-economic factors on engineering students' academic performance 
(Adopted from SCCT-WPM). 

 

Factors Affecting Engineering Students’ Academic Performance 

Individual Factors 

Individual factors play a crucial role in determining engineering students’ academic 

success. These factors encompass intrinsic motivation, study practices, and 

cognitive preferences. For instance, students' desire to excel and their active 

engagement significantly influence their participation, capacity to overcome 

academic challenges, and efficient study practices such as effective time 

management and systematic content review, are essential for achieving academic 

excellence (Zimmerman & Schunk, 2014). 

 

Self-control is another significant factor, enabling students to maintain focus and 

avoid distractions in demanding academic environments. Maintaining good mental 

and physical health is also vital, as it allows students to effectively manage 

academic demands (Wigfield & Eccles, 2000). Furthermore, cognitive functions 

and learning styles, such as visual or hands-on methods, impact how students 

comprehend and retain complex information (Kolb, 1984). 
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School-Related Factors 

School-related factors, including teaching quality, administrative facilities, career 

counseling, learning resources, and learning environments, are key determinants of 

students’ academic performance. Effective teaching practices characterized by 

clarity, engagement, and adaptability positively influence student achievement 

(Freeman et.al., 2014). Educators who employ active learning methods, such as 

group projects and discussions, enhance comprehension and knowledge retention. 

 

Administrative support ensures the smooth operations of educational institutions 

by facilitating policy implementation, resource allocation, and goal achievement 

(Walters, 2022). Career counseling aids students in making informed professional 

decisions by providing guidance and resources to align their interests and skills with 

market opportunities (Kashif & Khanum, 2022). 

 

Access to diverse learning resources including textbooks, digital tools, and 

supplementary materials supports various learning styles and enriches the 

educational experience (Walters, 2022). Furthermore, a positive learning 

environment that addresses physical, social, and psychological factors significantly 

contributes to student well-being and success (Walters, 2022). 

 

Socio-Economic Factors 

Socio-economic factors encompass the broader social, cultural, and economic 

contexts affecting students’ learning and outcomes. Socio-economic status (SES) 

is a primary factor influencing educational opportunities and resources. Students 

from higher SES backgrounds benefit from greater access to educational materials, 

technology, and extracurricular activities (Grusky, 2019). In contrast, students from 

lower SES backgrounds may encounter challenges such as limited resources, 

reduced parental involvement, and increased stress, all of which hinder academic 

achievement (Sirin, 2005). 

 

Family Factors 

Family factors, including parental education, parental support, and family structure, 

significantly affect students’ academic performance. Parental education level 

influences the home learning environment, with educated parents providing more 

resources, guidance, and encouragement (Davis-Kean, 2005). Parental support, 

encompassing emotional and financial assistance, fosters a nurturing environment 

that boosts students’ confidence and motivation (Fan & Williams, 2010). 



HUKJOVTED VOLUME 1 NUMBER 1 2025 

176 

 

 

Family structure and family size also impact academic performance. Stable family 

environments, such as two-parent households, often provide more consistent 

support and organization, contributing to better academic outcomes (Sun et al., 

2011). 

 

Self-Efficacy 

Self-efficacy refers to the belief in one’s ability to plan and execute actions required 

to achieve specific tasks (Bandura, 1995). It influences emotions, thoughts, 

behaviors, and motivation. Self-efficacy is expressed through self-confidence and 

affects how individuals approach challenges. Higher self-efficacy leads to greater 

persistence and resilience in academic tasks (Bandura, 1986). 

 

Student Skill Satisfaction 

Student skill satisfaction measures how satisfied students are with their skill 

development during their academic journey. It considers the alignment of skills 

with career goals, the quality of instruction, and opportunities to apply those skills 

(Kanwar & Sanjeeva, 2022). Skill satisfaction directly influences students’ 

perceptions of their education and their readiness for future careers. 

 

Outcome Expectations 

Outcome expectations refer to the anticipated results of actions or behaviors 

(Bandura, 2001). These expectations are shaped by observing outcomes in the 

environment and personal experiences (Bandura, 1986). Positive outcome 

expectations can motivate students to engage in academic activities and pursue 

goals, while negative expectations may discourage them. Symbolic thinking, or 

imagining potential outcomes, plays a role in shaping behavior and decision-

making (Bandura, 1977). 

 

This theoretical and conceptual foundation ensures a comprehensive understanding 

of the factors influencing engineering students’ academic performance, providing 

a robust framework for the study. It helps clarify why certain variables matter, how 

they interact, and where their influence tends to show up most strongly. It also gives 

the study a clear path for interpreting results instead of treating each finding in 

isolation. By grounding the work in established theory, the analysis has a stronger 

basis for explaining patterns, anticipating challenges, and identifying areas where 

existing models might fall short. This makes the overall investigation more 

coherent and better aligned with what previous research has already uncovered.. 



HUKJOVTED VOLUME 1 NUMBER 1 2025 

177 

 

 

Research Methods 

This section outlines the study context, study participants and sampling technique, 

instrument development, and data collection and analysis techniques. 

 

Study Design 

The study employed quantitative descriptive methods to evaluate the validity and 

reliability of an instrument designed to measure the influence of individual, family, 

school-related, and socio-economic factors on the academic performance of 

engineering students. This approach provided a systematic way to understand these 

factors and their relationships with academic outcomes. 

 

Study Participants and Sampling Technique 

Participants included 60 undergraduate engineering students from the Islamic 

University of Technology (IUT) in Dhaka, Bangladesh. A purposive sampling 

technique was used to select these students. This approach ensured that participants 

met specific criteria relevant to the study's focus on engineering education. Table 1 

provides detailed demographic information about the participants. 

 
Table 1: Student’s Population 

Sex Undergraduate Engineering Students 

Male 40 

Female 20 

Total 60 

 

Instrument Development 

A survey questionnaire was developed as the primary research instrument to 

measure the influence of individual, family, school-related, and socio-economic 

factors on academic performance. The development process involved adapting and 

modifying items from existing literature to ensure consistency and relevance (See 

Table 2): 

 

Table 2: Adapted Sources for Instrument Development 
Constructs Adapted Sources 

Individual, family, school-related, and socio-economic 

factors 

Singh et al. (2016) 

Self-efficacy Ojonugwa et al. (2015) 

Skill satisfaction Yusoff et al. (2013) 

Outcome expectations Betz & Voyten (1997) 
Students’ academic performance Melak & Singh (2021a) 
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This instrument aimed to comprehensively capture the variables influencing the 

academic performance of engineering students. 

 

Data Collection 

Data were collected through hard copy survey questionnaires distributed to the 

participants. 

 

Data Analysis Technique 

The analysis utilized the Rasch model to evaluate the instrument's validity (Boone 

et al., 2013; Planinic et al., 2019). Specifically: 

 

Validity Analysis Technique 

The validity of the survey instrument was assessed using item fit statistics (INFIT-

OUTFIT) through the Rasch model. This approach ensures that each item meets the 

expected measurement criteria: 

The MNSQ OUTFIT value should range between 0.5 and 1.5, with values closer to 

1 indicating a better fit (First criterion). 

 

The ZSTD OUTFIT value should fall between -2.0 and +2.0, with values closer to 

0 suggesting a better fit (Second criterion). 

 

The PT MEASURE CORR value should be within the range of 0.4 and 0.85 (Third 

criterion). 

 

Reliability Analysis Technique 

Cronbach’s alpha was used to determine the reliability of the instrument. According 

to J. F. Hair et al. (2019), a construct is considered reliable if its Cronbach’s alpha 

(α) exceeds 0.70. The reliability criteria were interpreted as follows: 

α < 0.70: Poor reliability 

0.70 ≤ α < 0.80: Good reliability 

0.80 ≤ α ≤ 1.0: High reliability 

 

This rigorous validation and reliability testing ensured the accuracy and consistency 

of the instrument in measuring the targeted constructs. 
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Analysis 

This study developed an instrument to measure the influence of individual, family, 

school-related, and socio-economic factors on the academic performance of 

engineering students using a five-point Likert scale. The findings are presented and 

discussed in terms of validity and reliability analyses. 

 

Validity Analysis 

The validity analysis was conducted to assess the Item Fit Order, ensuring that each 

item within a construct meets the expected measurement criteria. The constructs 

include factors affecting engineering students, self-efficacy, outcome expectations, 

skill satisfaction, and academic performance. 

Factors Affecting Engineering Students 

Table 3 illustrates the criteria for factors affecting engineering students’ items. Of 

the 12 items in this construct, one item (FF1) showed misfit, with an MNSQ 

OUTFIT value of 1.62. Additionally, the items FF1 and IF2 did not meet the ZSTD 

OUTFIT criterion, recording values of 2.58 and -2.09, respectively. The PT 

MEASURE CORR criterion revealed that five items fell within the acceptable 

range of 0.4 to 0.85. While most items align with the validity criteria, items FF1 

and IF2 require reassessment or removal due to their failure to meet multiple 

criteria. 

 

Table 3: Factors Affecting Engineering Students Item Fit Order 

Self-Efficacy 

Table 4 illustrates the criteria for self-efficacy items. All five items in this construct 

meet the validity criteria, with MNSQ OUTFIT values between 0.5 and 1.5, ZSTD 
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OUTFIT values between -2.0 and +2.0, and PT MEASURE CORR values within 

0.4 to 0.85. These items demonstrate strong validity for measuring the self-efficacy 

construct. 

 

Table 4: Self-Efficacy Item Fit Order 

 
Outcome Expectations 

Table 5 illustrates the criteria for outcome expectations items. All four items in this 

construct satisfy the validity criteria across all three measures (MNSQ OUTFIT: 

0.5–1.5; ZSTD OUTFIT: -2.0–+2.0; PT MEASURE CORR: 0.4–0.85). The items 

are appropriately suited for measuring the outcome expectations construct. 

Table 5: Outcome expectations Item Fit Order 

 

 

 

 

 

 

 

 

 

Skill Satisfaction 

Table 6 illustrates the criteria for the skill satisfaction items. All five items in this 

construct align with the validity criteria, confirming their appropriateness (MNSQ 



HUKJOVTED VOLUME 1 NUMBER 1 2025 

181 

 

 

OUTFIT: 0.5–1.5; ZSTD OUTFIT: -2.0–+2.0; PT MEASURE CORR: 0.4–0.85). 

These items are valid for assessing skill satisfaction. 

Table 6: Skill satisfaction Item Fit Order 

 
Academic Performance 

Table 7 illustrates the criteria for the academic performance items. All seven items 

in this construct meet the validity criteria (MNSQ OUTFIT: 0.5–1.5; ZSTD 

OUTFIT: -2.0–+2.0; PT MEASURE CORR: 0.4–0.85). The items demonstrate 

strong validity for measuring academic performance. 

Table 7: Academic Performance Item Fit Order 

Reliability Analysis 

Reliability analysis assesses the internal consistency of the instrument. Cronbach’s 

Alpha values above 0.70 indicate acceptable reliability (Hair et al., 2013). 
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The instrument achieved a high Alpha value of 0.831, indicating strong internal 

consistency across all 33 items. Moreover, removing item FF1 increases the Alpha 

value to 0.836, suggesting improved reliability. The analysis supports the 

recommendation to delete item FF1 to enhance the instrument's reliability further. 

 

Discussion 

The validity and reliability analyses for the instrument involved comprehensive 

evaluations using the Rasch model and Cronbach’s Alpha. Out of the 33 items 

across five constructs, 31 items demonstrated a good fit according to the validity 

criteria. Two items (FF1 and IF2) within the factors affecting engineering students' 

construct were identified as misfits and require either modification or removal. 

Additionally, the overall reliability of the instrument is high, with an Alpha value 

of 0.831. Removing item FF1 increases reliability to 0.836, further supporting its 

removal. 

 

These findings indicate that the instrument effectively measures the constructs of 

interest. The results from both validity and reliability analyses suggest the removal 

of item FF1 to optimize internal consistency. 

 

Implication 

The findings of this study carry significant implications for both research and 

practice in the assessment of engineering students' academic performance, 

informed by individual, family, school-related, and socio-economic factors. The 

development and thorough validation of the instrument provide a reliable and valid 

tool for evaluating the multifaceted influences on engineering students' academic 

performance. The strong alignment of 31 out of 33 items with the validity criteria 

highlights the instrument's robustness, rendering it a valuable resource for future 

research in similar contexts. 

 

The identification of misfit items (FF1 and IF2) within the "factors affecting 

engineering students" construct highlights the necessity of ongoing refinement of 

survey instruments. The suggested removal of item FF1 to enhance reliability 

exemplifies how iterative validation processes contribute to improved internal 

consistency and accuracy. This approach can be adopted as a best practice for 

researchers engaged in the development of measurement tools. The validated 

instrument can also be employed by educational institutions, policymakers, and 

stakeholders to identify and address key factors impacting engineering students’ 



HUKJOVTED VOLUME 1 NUMBER 1 2025 

183 

 

 

academic performance. For instance, insights into self-efficacy, outcome 

expectations, and skill satisfaction can inform targeted interventions aimed at 

enhancing student outcomes. 

 

By aligning the instrument with constructs such as self-efficacy, outcome 

expectations, and skill satisfaction, the study enriches the broader theoretical 

understanding of how individual and contextual factors influence academic 

performance. This integration supports evidence-based policymaking and 

curriculum development within engineering education. Furthermore, the 

application of Cronbach’s Alpha to establish internal consistency ensures the 

instrument adheres to established reliability standards. Achieving an Alpha value 

of 0.831, with the potential for improvement to 0.836 upon the removal of item 

FF1, demonstrates the instrument's high reliability. This enhances the credibility of 

the findings and establishes a benchmark for similar studies. 

 

Finally, the study offers a methodological template for instrument development and 

validation utilizing the Rasch model and reliability analysis. Future researchers can 

adopt these rigorous processes to create context-specific tools that address unique 

challenges in educational research. These contributions underscore the study's 

value in advancing the understanding and measurement of factors influencing 

engineering students’ academic performance. 

 

Conclusion 

The instrument designed to measure the influence of individual, family, school-

related, and socio-economic factors on the academic performance of engineering 

students underwent a rigorous validation and reliability process. The Rasch analysis 

confirmed that most items met the fit criteria, while Cronbach’s Alpha established 

high internal consistency. Recommendations to refine the instrument, including the 

removal of item FF1, will enhance its accuracy and reliability. Overall, the 

instrument demonstrates strong validity and reliability, ensuring its suitability for 

measuring the intended constructs. 
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Abstract 

Nigerian polytechnics are beginning to experience the global movement toward Artificial 

Intelligence (AI)-enhanced education, but adoption remains limited. AI-powered learning tools have 

the potential to support customized learning, improve engagement, strengthen instructional 

processes, and simplify administrative work. This study examines awareness, preparedness, 

perceived benefits, and institutional readiness for AI-driven learning technologies across three 

polytechnics in Katsina State. A descriptive survey design within an interpretivist paradigm was 

used to gather data from staff and students of Hassan Usman Katsina Polytechnic, Katsina State 

Institute of Technology and Management, and Federal Polytechnic Daura. A total of 287 valid 

responses were analyzed using Excel and IBM SPSS. Findings show low awareness of AI 

technologies, but high levels of preparedness and strong positive perceptions regarding the benefits 

of AI in teaching, learning, and administration. The results suggest clear opportunities for 

improving learning outcomes through AI adoption, supported by training and institutional 

investment. 

 

Keywords: Artificial Intelligence, Learning Technologies, Personalized Learning, Digital 

Transformation, Educational Innovation 

 

Introduction 

Artificial Intelligence (AI) is transforming education globally, yet Nigerian 

polytechnics remain at early stages of adoption. Although research highlights the 

potential of AI tools to support personalized learning, administrative efficiency, and 

enhanced student engagement (Ogunleye & Olatunji, 2023; Chen et al., 2020), 

several institutions still struggle with inadequate infrastructure, limited digital 

literacy, and minimal exposure to emerging technologies (Eze et al., 2021). These 

challenges create gaps that limit the effective integration of AI-driven learning 

systems in technical and vocational settings. 

 

This study addresses a research gap by providing empirical evidence on AI 

adoption across three polytechnics in Katsina State. Existing studies focus broadly 

on Nigeria but seldom examine specific polytechnic environments where hands-on 

learning, simulations, and technical training could strongly benefit from AI- 

mailto:lubabatusodangi@yahoo.com
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enhanced systems. The variables guiding this study include awareness of AI 

technologies, preparedness of staff and students, perceived benefits of AI for 

education, and institutional differences in integration. Investigating these variables 

offers insight into how ready Nigerian polytechnics are for AI-driven 

transformation and how AI could reshape learning experiences. 

 

Research Objectives 

1. To examine the level of awareness of AI-driven learning technologies among 

staff and students in selected Nigerian polytechnics. 

2. To assess their preparedness to use AI technologies for academic activities. 

3. To identify the perceived benefits of AI-driven learning technologies. 

4. To compare awareness, readiness, and perceptions across the three institutions. 

5. To determine how these factors influence the potential for AI adoption in 

Nigerian polytechnics 

 

Literature Review 

AI is reshaping educational delivery through machine learning tools, natural 

language processing systems, virtual tutors, and intelligent tutoring platforms 

capable of delivering adaptive learning experiences (Adegbite & Oluwaseun, 

2021). These tools improve engagement, streamline administrative tasks, and 

strengthen learning outcomes, particularly where real-time feedback and 

personalized pacing are important (Chen et al., 2020). 

 

Despite these benefits, Nigerian educational institutions face persistent 

infrastructure challenges, including unstable electricity, poor internet access, and 

limited digital capacity among staff and students (Eze et al., 2021). Studies 

emphasize that financial constraints and limited access to technology hinder full 

integration of AI systems into teaching and learning. However, research also points 

out that AI-enhanced virtual labs and simulations could support practical skills 

development in technical and vocational courses (Okonkwo et al., 2022). 

 

AI-powered chatbots provide support for both administrative processes and course-

related queries, reducing staff workload and improving student support services 

(Chen et al., 2020). Similarly, intelligent tutoring systems offer real-time 

remediation, which is particularly valuable in technical fields that demand accuracy 

and practical competence (Nkoro & Chukwudi, 2020). 
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Successful adoption requires digital literacy, supportive policies, investment in 

infrastructure, and teacher training programs (Adebayo & Olayemi, 2020; Uwadia, 

2021). Partnerships with private sector actors can accelerate adoption, while ethical 

considerations related to fairness, privacy, and data protection must be integrated 

into institutional planning (Selwyn, 2021; Onyema et al., 2020). 

 

Research Paradigm 

The study adopts an interpretivist paradigm, which focuses on understanding the 

experiences and perceptions of individuals within their social context. Since AI 

adoption is heavily influenced by how staff and students perceive usefulness, 

benefits, and readiness, this paradigm provides the most appropriate foundation. 

Descriptive statistics supplement this approach, offering structured summaries 

without undermining the interpretive nature of the study 

 

Research Methodology 

A descriptive survey within an interpretivist qualitative framework was employed 

to explore staff and student perceptions of AI-driven learning technologies. This 

research design was chosen because AI adoption is still emerging in Nigerian 

polytechnics, and understanding its acceptance requires capturing individual 

viewpoints, levels of exposure, and anticipated benefits. The survey approach 

provides measurable insights into the study variables while supporting qualitative 

interpretation of participant perceptions. 

 

The study was conducted across three institutions: Hassan Usman Katsina 

Polytechnic, Katsina State Institute of Technology and Management, and Federal 

Polytechnic Daura. Participants included staff and students who met the inclusion 

criteria. A structured questionnaire served as the instrument for data collection and 

captured data on awareness, preparedness, perceived benefits, and institutional 

adoption. 

 

A total of 300 questionnaires were distributed, and 287 were returned, resulting in 

a response rate of 95.67%. Responses were entered into Microsoft Excel and later 

transferred to IBM SPSS for descriptive statistical analysis. The SPSS Modeler 

enabled the preparation, categorization, and analysis of data based on variables such 

as awareness, readiness, perceived impact, and institutional differences. 
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Figure 1: Dataset for Adopting AI-Driven Learning Technologies in Nigerian Polytechnics 

Questionnaire in Excel Workbook 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Dataset for Adopting AI-Driven Learning Technologies in Nigerian Polytechnics 

Questionnaire in SPSS Workbook 
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Results And Discussion 
Table 1: Profession of respondents 

Profession Percentage 

Staff 29 10.10% 

Student 258 89.90% 

 

Figure 3: Profession of the Respondents 

 

From the above bar chart, it can observe that profession of our respondents are 

either student or staff of any of the chosen Polytechnics. Therefore, 10.10% of our 

respondents are staff which represent 29 persons while 89.90% are students which 

also represents 258 students indicating that most of the respondents are students. 

Table 2: Age range of the respondents 

Age Percentage 

18 – 22 118 41.11 % 

23 – 27 94 32.7 % 

28 – 32 46 16.02 % 

33 & above 29 10.10 % 
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Figure 4: Age range of the Respondents 

 

From the above bar chart, the participants between the age brackets of 18 to 22 has 

the highest number of respondents; 148 respondents which represent approximately 

51.57% of the total respondents while the age bracket between of 33 and above has 

the lowest participants, 29 respondents while represent approximately 10.10% of 

the total participants 

Table 3: Institutional affiliation of the respondents 

Institution Percentage 

Fed Poly Daura 46 16.02% 

HUK 147 51.21% 

KSITM 94 32.75% 
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Figure 5: Institutional affiliation of the Respondents 

The above chart indicates that the participants from Hassan Usman Katsina 

Polytechnic have 51.22% of the total number of respondents which is more than 

half of the total participants and which also corresponds to 147 participants, KSITM 

has 32.75% of the total respondents while 16.03% of the total participants are from 

Fed. Poly. Daura (which also corresponds to 46 participants) 

Table 4: Awareness of the use of AI 

Awareness Percentage 

Yes 84 29.26% 

No 203 70.73% 
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Figure 6: Awareness of the use of AI 

 

Here, we have the exact number of our respondents that are aware of AI Technology 

used in education in one way or the other. Please observe that, 70.73% of the entire 

participants are not aware of any AI Technology used in education (which is 

equivalent to 203 participants) while only 29.27% claimed to be aware of it (this 

corresponds to 84 participants only). 

Table 5: Preparedness to use AI Technologies for Studies 

Preparedness  Percentage 

Strongly Prepared 168 58.53% 

Prepared 106 36.93 

Neutral 13 4.52% 

Unprepared 0 0.0% 

Strongly Unprepared 0 0.0% 

 

From the survey conducted and also from the above analysis, it is evident that the 

majority of the participants i.e., 58.54% Strongly Prepared to use AI technologies 

for studies, 36.93% Prepared to also use AI technologies for studies, 4.53% are 

Neutral while none has the opinion for both Unprepared and Strongly Unprepared 

to use AI technologies for studies The above analysis indicates the passion and 

enthusiasms of the participants to accept and adopt the use AI technologies for 

studies. 
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Table 6: Benefits of Using AI Technology 

Benefits of Using AI Technology  Percentage 

Personalized learning experiences 97 33.79% 

Improved problem-solving skills 84 29.26% 

Enhanced engagement with course materials 106 36.93% 

 

The above tablet indicates that 33.80% which corresponds to 97 participants of the 

survey have the opinion that using AI tools in education benefits Personalized 

learning experiences, 29.27% corresponding to 84 participants that have the 

opinion that using AI tools in education benefits Improved problem-solving skills 

while 36.93% have the opinion that it Enhanced engagement with course materials. 

Hence, all the participants have a positive opinion and view on the use of AI tools 

in education. 

Conclusion 

The study reveals growing interest and readiness among staff and students to adopt 

AI-driven learning technologies in Nigerian polytechnics. Despite low awareness 

levels, participants acknowledge the benefits of AI and express strong willingness 

to integrate it into both learning and administrative processes. The findings 

highlight the need for increased training, better institutional support, and strategic 

investment in AI infrastructure to unlock the full potential of AI-enhanced 

education 

Recommendation 

1. Institutions should provide regular training for staff and students to build digital 

competence and confidence in AI use. 

2. Polytechnic management should invest in infrastructure and digital tools to 

support AI adoption. 

3. Policies promoting responsible and ethical integration of AI technologies 

should be developed. 

4. Collaborations with private sector organizations and technology providers 

should be explored to support implementation. 
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Abstract 

Nigeria’s industries are changing fast, driven by new technologies, shifting markets, and the 

demands of the Fourth Industrial Revolution. This study explores how digital ecosystems can help 

Technical and Vocational Education and Training (TVET) keep pace, ensuring that technical skills 

training meets real-world needs. Using a qualitative, policy-focused approach, the research looks 

at how tools like Artificial Intelligence, simulation technologies, and adaptive learning models 

combined with close collaboration between schools and industry can transform the way skills are 

taught and applied. The findings show clear benefits: more relevant curricula, greater learner 

engagement, and stronger workforce readiness. Yet, major obstacles remain, from inadequate 

infrastructure to gaps in digital literacy among instructors, and a persistent mismatch between 

training and industry expectations. The study calls for a coordinated, data-driven strategy that 

brings government, educators, and industry together to build a TVET system that is inclusive, future-

ready, and capable of driving sustainable industrial growth in Nigeria. 

 

Keywords: Digital Ecosystem, Technical Skills Training, Workforce Development, Curriculum 

Alignment, Industry Collaboration, Digital Literacy 

 

Introduction 

Vocational and Technical Education is crucial for providing individuals with the 

skills required to meet the demands of today's employment markets. Bridging the 

gap between formal education and industry-specific practical skills is a serious 

challenge in Nigeria. As global economies embrace digital change, including digital 

technologies in vocational education offers a realistic approach for ensuring the 

relevance and effectiveness of technical skill training. The dynamic nature of 

technical education necessitates a thorough comprehension of the complex web that 

links industry demands, educational institutions, and workforce development. A 

vital route for closing the skills gap is vocational education, which offers focused 

instruction that meets the changing demands of contemporary job markets. 

González and Ramirez, (2022). This paradigm shift acknowledges that 

conventional academic methods are becoming less and less effective at preparing 

people for the intricate professional and technical needs of the twenty-first century. 
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A multifaceted strategy that goes beyond conventional educational boundaries is 

necessary due to the linked nature of vocational education. More and more scholars 

and decision-makers are realising the importance of a whole ecosystem that 

incorporates academic institutions, business partners, technological advancements, 

and workforce development plans. Sung and Ashton (2020). By facilitating a more 

flexible and adaptable approach to technical skills training, this ecosystem model 

ensures that curriculum creation is closely tied to new technological developments 

and industry demands. The focus on practical, competency-based learning 

approaches is a defining feature of modern vocational education ecosystems. Real-

world skill development, immersive learning, and direct industry interaction are 

given priority in these approaches (Billett, 2021). 

 

Educational institutions can better prepare students for the intricate and quickly 

evolving professional landscapes across a variety of technical fields by developing 

flexible learning pathways that blend theoretical knowledge with practical technical 

training. 

 

Vocational education has the potential to revolutionise the workforce by addressing 

important issues, including skill gaps, technology disruption, and the constant need 

for professional development. These ecosystems can function as potent engines for 

technological innovation, economic mobility, and sustainable workforce 

development by carefully matching educational methodologies with industry 

demands (Keep, 2019). 

 

Nigeria faces a widening gap between graduates’ technical skills and labour market 

demands, exacerbated by rapid technological change. Traditional TVET 

approaches, while foundational, are increasingly insufficient for the digital 

economy. This paper argues for integrating a digital ecosystem into vocational 

education to foster flexible, responsive, and inclusive training. This paper applies a 

qualitative study based on content analysis of Nigeria's policy document on a 

Vocational Education Ecosystem framework to assess readiness and propose 

intervention drawing on global best practices and Nigeria’s policy landscape. The 

study proposes a reimagined model for skills development. 

 

Research Objective and Questions 

• To evaluate the current state of digital integration in Nigerian TVET. 

• To identify barriers to effective digital ecosystem implementation. 
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• To propose strategies for aligning TVET curricula with evolving industry 

needs. 

An Overview of technical and vocational education (TVET) in Nigeria 

TVET in Nigeria could be traced to the pre-colonial era when handicrafts or trades 

such as blacksmithing, leatherworks, building construction, weaving, subsistence 

farming, bead-making, canoe-making, among others, were learnt through informal 

and traditional settings of the apprenticeship system. The apprenticeship system 

involves a master artisan who is skilled in these trades and trains his/her apprentices 

through experience, observation, tutoring, and group tasks. The formal TVET 

system came into Nigeria through the Colonial administration. The first set of 

vocational schools established in Nigeria includes Hope Waddell Training Institute, 

Calabar, Nasarawa School, Boys’ Vocational Schools, Ibiono, and Blaise Memorial 

Industrial School, Abeokuta. These Vocational schools had foreign expatriates and 

missionaries as their teachers, while the Nigerian youths were trained to work for 

the colonial administration as low-level skilled manpower (Akpan, Usoro & 

Ibiritam, 2013). 

 

The socio-economic challenges bedevilling the Nigerian economy can be traced to 

a lack of high demand and relevant skills by the large pool of labour force in 

Nigeria. They either lack the skills and experience needed by employers or the 

capacity to create profitable enterprises (s). The inadequate abilities, skills, and 

knowledge to harness the traditional and emerging job opportunities in the Nigerian 

and global economy have led to unemployment (Okwelle & Deebom, 2017). The 

effect is that the overall productivity of the country is getting lower. 

 

This might be one of the reasons why there is agitation among unemployed youths 

for jobs, and the need to create more job opportunities. Despite several Government 

interventions to arrest the situation, the rate at which formal jobs are created in 

Nigeria is very slow compared to the number of graduates produced annually. It is 

therefore important that the Nigerian education and training system be repositioned 

to provide the right skills to Nigerians who will be able to think creatively, generate 

employment, and possess competencies that meet the diverse demands of the labour 

market (Ogbunaya & Udoudo, 2019). 

 

A vital component of international educational systems, technical and vocational 

education and training (TVET) offers a means of equipping people with employable 
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skills and career information. TVET is essential for bridging the skills gap in a 

variety of industries, particularly in a time when market demands and technological 

breakthroughs are changing quickly. UNESCO, the United Nations Educational, 

Scientific, and Cultural Organisation, highlights the importance of Technical and 

Vocational Education and Training (TVET) in promoting sustainable development 

and enhancing employment opportunities for adults and youth. 

According to McCallum (2019), to prepare students for the workforce and the 

economy, this educational method is designed to build particular skill sets and 

knowledge bases. One of the educational specialities that aims to produce qualified 

workers for the nation's economic development is TVET. According to Shafarizan 

Abd Samad et al., (2019), TVET is defined by the United Nations Organization for 

Education, Science, and Culture (UNESCO) as a component of the educational 

process that includes learning in the fields of science and technology, practical 

skills training, attitudes, comprehension, and knowledge about jobs in various 

economic sectors and social life. 

Vocational and Technical Education (TVET) has been crucial in creating a talented 

and competitive workforce in the setting of an increasingly dynamic global 

education system, Abd Majid et al. (2022). It is impossible to downplay TVET's 

significance in the nation's educational system. The demand for a workforce that is 

not only technically skilled but also flexible and adaptable is growing in importance 

as innovation and technology transform the economic landscape. TVET offers a 

platform for lifelong learning that combines theory and practice, guaranteeing that 

graduates are not only technically equipped but also creative, critical thinkers and 

globally innovative. 

Sustainable development is thought to be accelerated via TVET. Effective TVET 

systems are essential for addressing global issues like poverty, unemployment, and 

environmental degradation, according to the International Labour Organisation 

McCallum, 2019). 

TVET promotes employability and entrepreneurial potential by offering skills that 

are immediately applicable to the labour market, which supports social inclusion 

and economic growth. TVET is essential for providing people with the skills they 

need to prosper in a world that is changing quickly, especially in light of Goal 4 of 

the Sustainable Development Goals (SDGs), which is to guarantee inclusive and 

equitable quality education Jayasooria & Yi, 2023). As a result, funding and 
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emphasising TVET is not only necessary for education but also a calculated step 

toward accomplishing more general economic and social objectives on a worldwide 

basis. 

Existing Digital Ecosystem for Vocational Education Alignment in Technical 

Skills Training in Nigeria 

The imperative to bridge the gap between industry needs and TVET offerings is 

more pressing than ever before. Industry demands are no longer static but rather 

dynamic, requiring a workforce equipped not only with technical competencies but 

also with a spectrum of adaptable skills Oluwaseun & Adebowale, 2023). This 

necessitates a paradigm shift in the way TVET institutions conceptualise and 

deliver their programs. While the core technical skills remain essential, the 

integration of soft skills, digital literacy, innovation, entrepreneurship, and 

sustainability into the curriculum has become paramount Poláková et al., (2023) 

Consequently, an in-depth understanding of the evolving needs of industries and a 

proactive approach to revamping educational offerings have become imperative for 

the sustained relevance and effectiveness of TVET institutions. 

Despite these advancements, challenges persist, including limited access in rural 

areas, inadequate teacher training, and a lack of standardised digital curricula. 

Addressing these issues will require concerted efforts from stakeholders across 

sectors. 

The complexities underlying the alignment of TVET offerings with industry needs 

are multifaceted. It involves a comprehensive understanding of industry trends, 

technological advancements, market demands, and socioeconomic factors. TVET 

institutions must continuously engage with industry stakeholders, fostering robust 

partnerships that facilitate a more agile response to changing needs Melesse et al., 

2023). Moreover, addressing this alignment challenge necessitates an overhaul of 

institutional structures, pedagogical approaches, and resource allocation strategies 

within TVET systems to ensure a dynamic and adaptable educational environment. 

This pursuit of alignment presents an opportunity for innovation, collaboration, and 

strategic planning to cultivate a workforce that can effectively contribute to the 

evolving landscape of industries worldwide. The symbiotic relationship between 

the industry's evolving needs and Technical and Vocational Education and Training 

(TVET) institutional offerings stands as a pivotal axis shaping the future of this 

specialised sector. 
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Implication of Digital Ecosystem Integration in Technical Skills Training 

Transformative Workforce Development: - Digital ecosystems in vocational 

education mark a significant paradigm shift in workforce development tactics. 

Educational institutions can establish more responsive and adaptable learning 

environments that directly answer the quickly changing demands of global labour 

markets by utilising cutting-edge technological platforms. According to research 

by Thompson and Rodriguez (2024), employability and workforce readiness can 

be greatly increased by using digitally integrated vocational training, which can cut 

down on skill acquisition time by up to 40%. 

Economic and Social Mobility Implications: - Integration of digital ecosystems 

has the potential to revolutionise social and economic mobility, especially for 

underprivileged and excluded groups. By overcoming conventional socioeconomic 

and geographic constraints, cutting-edge digital learning platforms can democratize 

access to excellent technical skills training. Targeted digital vocational programs 

can boost employment rates by 35% in economically deprived neighbourhoods, 

according to a thorough study by Wang et al. (2023). 

Industry-Education Collaboration Dynamics: A major shift in the connection 

between industrial stakeholders and educational institutions is brought about by the 

digital ecosystem. Training models can become more dynamic and responsive 

through the use of adaptive curriculum creation and real-time skill mapping. New 

research by Kumar and Chen (2024) shows how training programs may instantly 

adapt to industry skill requirements through continuous feedback loops, making the 

educational environment more flexible and responsive. 

Psychological and Learning Engagement Transformations: - Training in 

technical skills now includes complex psychological components thanks to digital 

integration. By taking into account each student's unique learning preferences, 

cognitive capacities, and rate of skill acquisition, adaptive learning technology can 

tailor educational experiences. According to a neuroscientific study by Martinez 

and Garcia (2023), learner engagement can be increased by up to 50% in 

individualised digital learning settings, which can greatly enhance knowledge 

retention and skill mastery. 

 

Global Competitiveness and Talent Development: - The ability to quickly train 

and deploy technically skilled workforces is becoming more and more important 

for national and regional competitiveness as technological innovation picks up 
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speed. Integration of digital ecosystems offers previously unheard-of potential for 

quick and scalable skill development. Countries with sophisticated digital 

vocational training infrastructures exhibit 27% quicker rates of technology 

adoption across a variety of economic sectors, according to a global comparative 

analysis conducted by the International Skills Research Institute (2024). 

 

Ethical and Inclusivity Considerations: - Critical ethical questions about digital 

access, inclusion, and potential technological inequities are brought up by the 

growth of digital ecosystems in vocational education. Digital platforms can greatly 

democratize skills, but they also run the risk of making already-existing 

technological disparities worse. Rodriguez and Singh (2023) stress the significance 

of creating all-encompassing digital inclusion plans that guarantee fair access to 

training in advanced technological skills. 

 

Technological Skill Obsolescence Management: - Complex strategies for 

handling the obsolescence of technology skills are offered by digital ecosystems. 

Predictive analytics, real-time skill tracking, and continuous learning platforms can 

help vocational education create more proactive strategies for workforce upskilling 

and reskilling. Through ongoing, individualised learning pathways, adaptive digital 

learning systems can lower the probability of skill obsolescence by up to 60%, 

according to longitudinal research by Chen et al. (2024). 

 

Methodology 

This is a qualitative study based on content analysis of Nigerian policy documents 

(e.g., NBTE guidelines, NDEPS 2020), journal literature and comparative models 

from countries like Singapore and Germany. The study applies a vocational 

education ecosystem framework to assess readiness and propose interventions. 

 

Digital Ecosystem Integration Challenges in Vocational Education and 

Technical Skills Training 

The findings through digital ecosystem integration, vocational education and 

technical skills training must be fundamentally reimagined in light of the rapidly 

changing technology landscape of the global workforce. This intricate problem 

necessitates a multidimensional strategy that tackles institutional, pedagogical, and 

technological obstacles to successful digital learning alignment. 
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Technological Infrastructure Challenges: - The fundamental technology 

infrastructure is the main barrier to building an integrated digital environment. 

Outdated technology, poor hardware capabilities, and restricted digital connectivity 

are problems for many vocational schools (Selwyn 2022). In rural and 

economically deprived areas, where access to high-speed internet and 

contemporary technology equipment poses major obstacles to thorough digital 

skills training, the digital divide is still very noticeable. 

Curriculum Alignment and Skill Mapping: - Creating a dynamic digital 

ecosystem requires ongoing curriculum alignment with the quickly changing skill 

needs of the industry. There is a persistent skills gap because traditional vocational 

education models frequently lag behind technological improvements. The urgent 

necessity for real-time curriculum adaptation mechanisms that swiftly integrate 

new technology competences and industry-specific digital skills is highlighted by 

Mishra et al (2023). 

Pedagogical Integration and Instructor Capacity Building: A significant 

investment in the professional development of instructors is necessary for the 

successful deployment of a digital environment. The digital pedagogical skills 

required to utilise sophisticated learning technologies effectively are sometimes 

lacking among technical educators. According to a survey by Chen and Wang 

(2024), over 62% of vocational instructors said they feel unprepared to include 

sophisticated digital learning technologies in their lesson plans. 

Interoperability and Standardisation Challenges: - Strong interoperability 

standards across various technology platforms, learning management systems, and 

institutional frameworks are necessary to create a seamless digital ecosystem. 

Effective data exchange, learner monitoring, and skill verification procedures are 

hampered by the lack of thorough standardised protocols. According to (González-

García et al. 2023), creating frameworks for universal digital credentials is an 

essential first step in resolving these systemic integration issues. 

Economic and Resource Constraints: - For many vocational schools, the 

financial ramifications of full digital ecosystem integration pose serious obstacles. 

Software licenses, ongoing maintenance, instructor training, and technological 

infrastructure all need significant upfront investments that frequently exceed 

institutional budgets. Smaller training facilities and institutions in underdeveloped 

economies are disproportionately impacted by this economic difficulty. 
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Cybersecurity and Data Privacy Considerations: - Strong cybersecurity and data 

privacy measures are crucial as digital ecosystems get more complicated. 

Sophisticated protection techniques are required when integrating advanced 

technology to preserve instructional integrity, protect student data, and stop any 

digital risks. The necessity of comprehensive cybersecurity frameworks, especially 

suited to vocational school environments, is highlighted by recent research by 

Kumar and Singh (2024). 

Potential Pathways for Digital Ecosystem in Vocational Education Alignment 

Rapid technological breakthroughs and increasingly complicated workforce 

requirements are driving a fundamental upheaval in the vocational education 

landscape. In their thorough examination of the future of work, Schwab and Samans 

(2022) point out that the unparalleled rate of technological advancement 

necessitates a fundamental rethinking of methods for skill development and 

education. A robust digital ecosystem that transcends conventional educational 

models and adopts a more integrated, responsive approach to technical skills 

training is required to solve these ever-changing issues. 

The multi-stakeholder integration pathway is crucial to this change. According to 

research by Khanna et al. (2022), effective vocational education cannot exist in a 

vacuum and highlights the vital role that collaborative methods play in closing the 

digital skills gap. Stakeholders can establish a smooth environment for data 

interchange and ongoing learning by building a centralised digital platform with a 

strong technical foundation. The potential of digital platforms to change 

educational ecosystems and push back against the conventional barriers between 

academic institutions and business partners is highlighted by Chen and Liu's (2022) 

research. 

Another important avenue in this digital world is adaptive learning. Rodriguez and 

Martinez's groundbreaking research from 2022 has shown how Artificial 

Intelligence can revolutionise the way that education is personalised. In a world 

where skill requirements are changing quickly, traditional one-size-fits-all 

educational strategies are becoming less and less effective. Educational institutions 

can now create customised learning paths that are suited to each learner's unique 

profile by utilising AI and advanced analytics. According to Zhang et al. (2022), 

these adaptive systems can forecast possible skill gaps, suggest focused learning 

interventions, and dynamically evaluate a learner's current skill set. 
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Training programs augmented by technology present previously unheard-of 

chances for experiential and immersive learning. According to Park and Kim. 

(2022), there is strong evidence that virtual and augmented reality can be used to 

create meaningful learning experiences. Complex workplace scenarios can now be 

replicated by modern simulation technology, giving students hands-on training in 

safe virtual settings. Gupta and Sharma's (2022) study provides empirical support 

for the efficacy of simulation-based learning across a range of technical and 

vocational fields. 

To guarantee that vocational education remains relevant, the industry-driven skill 

alignment pathway is essential. The most effective vocational education programs 

are those that continue to closely align with industry demands, according to a 

thorough assessment published by the International Labour Organisation in 2022. 

Educational institutions can develop training programs that are directly responsive 

to new technological developments by incorporating real-time labour market 

intelligence into curriculum creation. The significance of ongoing feedback loops 

between curriculum designers and industry practitioners is emphasised in the work 

of Nakamura et al. (2022). 

Accessibility and inclusivity make up yet another crucial channel in the digital 

economy. The digital disparities in educational technology have been critically 

studied by scholars such as Watkins and Thomson (2022), who have offered 

insightful recommendations for developing more fair learning environments. This 

entails creating universally accessible digital platforms that assist students from a 

range of socioeconomic and technological backgrounds. Important insights into the 

multifaceted nature of digital skills and the necessity of inclusive methods are 

offered by Kumar and Patel's (2022) research. 

Conclusion 

The integration of digital ecosystems into Technical and Vocational Education and 

Training (TVET) represents a transformative step toward bridging the gap between 

education and the rapidly evolving demands of the labour market in Nigeria. This 

paper has demonstrated that while digital tools offer powerful solutions for 

enhancing skills training, their effectiveness depends on strategic implementation, 

cross-sector collaboration, and systemic reform. The alignment of curricula with 

industry needs, the empowerment of instructors through digital capacity building, 

and the establishment of inclusive, accessible learning platforms are critical to 

achieving sustainable workforce development. 
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Persistent challenges including limited infrastructure, insufficient digital 

competencies, and fragmented stakeholder coordination must be addressed through 

unified policies and sustained investment. Moving forward, TVET must not only 

adapt to technological changes but also anticipate future skill requirements, 

ensuring that learners are equipped with both practical and digital proficiencies. A 

resilient, inclusive, and industry-aligned digital vocational education ecosystem is 

not just a necessity for national competitiveness it is a cornerstone for economic 

mobility and social equity in the digital age. 

Recommendations 

1. Develop Adaptive Digital Curricula: 

a. Curriculum frameworks should integrate real-time labour market data to ensure 

alignment with evolving industry demands. 

b. Regular updates should be institutionalised to accommodate emerging digital 

tools and industry-specific technological trends. 

2. Enhance Infrastructure and Digital Access: 

a. Prioritise investments in ICT infrastructure, particularly in rural and 

underserved regions. 

b. Governments and stakeholders should support initiatives that provide 

affordable or subsidised internet and devices for learners. 

3. Invest in Instructor Digital Literacy and Pedagogy: 

a. Launch professional development programs to equip instructors with the skills 

needed to use and teach with digital tools. 

b. Incorporate mandatory certification in digital pedagogical competencies for 

TVET educators. 

4. Implement Scalable Digital Learning Platforms: 

a. Adopt LMS and virtual labs that support interactive, immersive, and 

simulation-based learning tailored to vocational fields. 

b. Integrate AI and adaptive technologies to personalise learning pathways and 

address individual learner needs. 
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Abstract 

This research investigates the critical impact of digital literacy training in enhancing the 

employability of Office Technology (OTM) graduates in the rapidly evolving 21st-century 

workplace. Employing a descriptive survey design, the study targeted employers and Higher 

National Diploma (HND) Office Technology and Management (OTM) graduates to assess the 

alignment between current graduate skills and employer expectations. A census approach was 

utilized with a population of 72 employers and 72 OTM graduates working at various ministries 

and parastatals in Katsina state, census population technique was used to select the participants, 

while data were collected via a 4-point Likert scale questionnaire, evaluating the perceived 

importance of various digital skills. Mean scores and standard deviations were calculated, with a 

threshold of 2.50 indicating valued skills. T-tests were used to analyze the differences between 

perceived graduate skills and employer demands. The findings revealed a significant emphasis on 

digital literacy by employers, highlighting substantial gaps in the current skill sets of OTM 

graduates, particularly in areas like advanced data management, cloud computing, and AI-driven 

office tools. Statistical analysis confirmed a significant discrepancy between the digital skills 

possessed by graduates and those required by employers. Consequently, this study underscores the 

urgent need for targeted digital literacy training within OMT curricula to bridge this gap and 

improve graduate employability. Recommendations include the integration of practical, industry-

aligned digital literacy modules, the establishment of robust industry partnerships for internships 

and training, and continuous professional development for OTM educators to ensure graduates are 

equipped with the necessary skills for the 21st-century workplace. 

Keywords: Digital Literacy Training, Employability, OTM, Workplace Skills, 21st Century 

Skills.  

 

Introduction 

The workplace in the 21st century is undergoing a dynamic transformation, largely 

influenced by advancements in technology. This shift has reshaped work 

environments, emphasizing the need for professionals to possess strong digital 
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literacy skills (UNESCO, 2018; Castells, 2000; Schwab, 2016). Office Technology 

and Management (OTM) education is instrumental in equipping graduates for 

administrative and technology-driven roles that require proficiency in digital tools. 

OTM programs aim to prepare students with the skills needed to succeed in modern 

office settings that are heavily dependent on digital platforms (UNESCO, 2018; 

Association for Business Communication, 2023). 

 

Digital literacy, which encompasses the ability to utilize information and 

communication technologies for tasks such as research, creation, and effective 

communication, has emerged as a critical competency across industries (Gilster, 

1997; Van Deursen & Van Dijk, 2014). In the field of office technology, this skill 

extends beyond basic computer knowledge to include expertise in cloud computing, 

data management, cybersecurity, and collaborative software (International Society 

for Technology in Education, 2019). Warschauer (2003) emphasizes that digital 

literacy also involves critical thinking, problem-solving, and adept communication 

in digital contexts (Eshet-Alkalai, 2004; Livingstone, 2012). 

 

Nigeria's higher education system faces the challenge of adapting its curricula to 

align with the ever-evolving demands of the job market. Higher National Diploma 

(HND) programs in OTM are designed to offer specialized training in technical and 

managerial areas. However, these programs often struggle to adequately address 

the digital literacy skills required for employability. Research has highlighted a gap 

between the capabilities of graduates and the expectations of employers, 

particularly in developing countries (Okebukola, 2020; World Bank, 2019). This 

mismatch impacts individual career opportunities and has wider implications for 

national productivity and economic growth (African Development Bank, 2021; 

Anyanwu, 2017). 

 

The increasing integration of Artificial Intelligence (AI) and automation into the 

workplace has heightened the necessity for advanced digital literacy. Brynjolfsson 

and McAfee (2014) note that technological advancements are redefining 

employment landscapes, requiring individuals to adapt and continuously enhance 

their skills (Autor, 2015; Ford, 2015). In Nigeria, the adoption of digital tools in 

business operations is progressing unevenly, creating a need for OTM graduates 

who can effectively use these technologies (National Bureau of Statistics, Nigeria, 

2022). 
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Additionally, the COVID-19 pandemic accelerated the shift towards remote work 

and the use of digital collaboration tools, highlighting the importance of digital 

skills for ensuring business continuity (ILO, 2020; McKinsey & Company, 2020). 

This development underscores the need for OTM graduates to be proficient in 

virtual communication platforms, online project management systems, and data 

protection techniques (Dhawan, 2020; Hodges et al., 2020). 

 

Despite widespread acknowledgment of the importance of digital literacy, there is 

limited research that specifically evaluates how digital literacy training impacts the 

employability of OTM graduates in Nigeria (to the best of the author's knowledge, 

a comprehensive review of literature reveals a scarcity of such studies). This study 

aims to fill this gap by examining the alignment between the digital skills imparted 

through HND OTM programs and the competencies sought by employers in 

today’s workforce. 

 

Statement of problem 

Despite the increasing demand for digitally literate professionals in the 21st-century 

workplace, there is a growing concern regarding the adequacy of digital literacy 

training provided to Higher National Diploma (HND) Office Technology and 

Management (OTM) graduates in Nigerian Polytechnics. 

 

While OTM programs are designed to equip students with essential office 

administration and technology skills, anecdotal evidence and preliminary 

observations suggest a potential mismatch between the digital competencies taught 

in these programs and the practical digital skills required by employers. This 

discrepancy is evidenced by reports of OTM graduates struggling to effectively 

utilize emerging technologies like cloud computing, advanced data management 

systems, and AI-driven office tools, which are now integral to modern workplace 

operations. Consequently, many graduates face challenges in securing and 

maintaining employment, hindering their career progression and contributing to a 

skills gap within the Nigerian workforce. 

 

This problem is further exacerbated by the rapid evolution of technology, 

necessitating continuous adaptation and curriculum updates that may not be 

keeping pace with industry demands. Therefore, there is a critical need to 

investigate the impact of current digital literacy training on the employability of 

OTM graduates, to identify specific skill gaps, and to recommend strategies for 
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enhancing the relevance and effectiveness of OTM curricula in preparing graduates 

for the digitally driven workplace. 

Purpose of the Study 

The primary purpose of this study is to assess the impact of digital literacy training 

provided in Higher National Diploma (HND) Office Technology and Management 

(OTM) programs in Nigerian Polytechnics on the employability of their graduates 

in the 21st-century workplace. The specific purposes of the study are: 

1. To identify the specific digital skills and competencies that are highly valued 

by employers in the 21st-century workplace, particularly those employing 

OTM graduates. 

2. To determine the perceived relationship between the digital literacy skills 

acquired by HND OTM graduates and their employability. 

3. To assess the perceptions of HND OTM graduates regarding the adequacy 

and relevance of their digital literacy training in relation to workplace 

demands. 

 

Research Questions 

The following research questions guides the study: 

1. What are the specific digital skills and competencies highly valued by 

employers in the 21st-century workplace, especially those employing HND 

OTM graduates? 

2. How do HND OTM graduates perceive the relationship between their 

acquired digital literacy skills and their employability? 

3. How do HND OTM graduates perceive the adequacy and relevance of their 

digital literacy training in relation to the demands of the workplace? 

Significance of the Study 

This study is important because it provides empirical insight into the alignment 

between digital literacy training in Nigerian polytechnics and the digital skills 

required in modern workplaces. By identifying areas of strength and areas where 

gaps exist, the study supports curriculum planners, lecturers, and policymakers in 

improving the digital components of OTM programmes. The findings contribute to 

ongoing discussions on graduate employability in a technology-driven economy 

and offer practical information that employers can use to guide recruitment and 

staff development initiatives. Overall, the study expands knowledge in vocational 

and technical education by showing how digital literacy shapes workplace 

readiness and professional performance. 
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Methodology 

A quantitative research design was adopted for this study, utilizing a survey 

questionnaire as the primary data collection instrument. The questionnaire 

employed a 4-point Likert scale (ranging from strongly disagree to strongly agree) 

to gather data from a sample of Office Technology and Management (OTM) 

graduates. This instrument was designed to assess their perceptions regarding the 

extent to which their digital literacy training has enhanced their employability in 

the 21st-century workplace, focusing on specific digital skills and their relevance 

to job roles. The target population were the 75 OTM graduates from who are 

working in different ministries and parastatals in Katsina state and 72 employers, 

and Census sampling technique method was used to select participants. The 

collected quantitative data was analyzed using descriptive statistics (e.g., means, 

standard deviations) to determine the overall perceptions of the graduates. A 

benchmark of 2.50 will be used to interpret the mean scores, with scores above 2.50 

indicating a perceived positive impact and scores below 2.50 suggesting areas 

needing attention. 

Literature Review 

Conceptual framework 

The modern workplace is rapidly changing due to technological progress, 

demanding a workforce with up-to-date abilities. This paper examines the vital 

connections between digital literacy, the capacity to gain and maintain employment 

(encompassing both general workplace skills and 21st-century skills), and how 

Nigeria's vocational education programs need to evolve their learning plans, 

particularly by incorporating technology training. 

Digital Literacy and Job Prospects: 

Numerous studies indicate that being digitally literate significantly boosts one's 

chances of getting a job. In today's increasingly digital and interconnected global 

economy, the ability to use digital tools and technologies effectively is no longer a 

specialized skill but a basic necessity across various sectors (Jones & Smith, 2020). 

For graduates of Nigerian vocational programs, strong digital literacy can greatly 

improve their appeal to potential employers (Akinwale, 2018). This involves more 

than just basic computer skills; it includes the capacity to navigate online resources, 

communicate through digital means, and use software specific to different 

industries (Okoro & Eze, 2021). Acquiring strong digital literacy directly addresses 

the requirements of the contemporary workplace, making graduates more desirable 

to companies. 
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Workplace Skills and Skills for the 21st Century: 

The terms "workplace skills" and "21st-century skills" are often used to mean the 

same thing – the abilities needed to succeed in today's fast-paced work 

environment. These go beyond just technical knowledge and include abilities like 

critical thinking, problem-solving, communication, teamwork, creativity, and the 

ability to adapt (Partnership for 21st Century Skills, 2019). For vocational 

education in Nigeria, it's essential to include these skills in what is taught to produce 

graduates who can not only perform specific tasks but also contribute meaningfully 

to their organizations' progress and innovation (Mohammed & Usman, 2022). 

Developing these skills, often facilitated by learning that incorporates technology, 

is key to bridging the gap between what is learned in school and what is needed in 

Nigerian workplaces. 

 

Curriculum Development and Nigerian Vocational Education: 

Nigeria's vocational education system faces the challenge of making its learning 

plans relevant to the changing needs of industries. Obanya (2015) stresses that 

curriculum development needs a fundamental shift to prioritize practical skills and 

relevance to the local situation while also considering global trends. Integrating 

technology training into vocational curricula is crucial for providing students with 

the digital literacy and technical skills that modern Nigerian employers require 

(Nwachukwu, 2019). This involves providing access to relevant software, 

hardware, and online learning platforms, as well as training teachers to effectively 

use technology in their instruction. 

 

Summary of the Related Literature 

The review highlights the urgent need for Nigerian vocational education to update 

its curriculum to meet the demands of today's workplace. Digital literacy is a basic 

requirement for employability, which is further strengthened by acquiring broader 

workplace and 21st-century skills. Integrating strong technology training into 

curriculum development is essential for equipping Nigerian vocational graduates 

with the necessary skills and abilities to succeed in the evolving national and global 

economies. 

 

Research Question One 

1. What are the specific digital skills and competencies highly valued by 

employers in the 21st-century workplace, especially those employing HND 

OTM graduates? 
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Table 1: Mean and SD of the Impact of the Specific Digital Skills and 

Competencies Highly Valued by Employers in the 21st-Century Workplace, 

especially those employing HND OTM graduates. N=72 
S/N Proficiency in Office Productivity Software: X SD Decision 

1 Word processing 3.09 0.86 Agree 

2 Excel 3.58 0.52 Strongly Agree 

3 Power point 3.29 0.47 Agree 

4 Outlook 3.15 0.38 Agree 

5 Google Space (Docs, Slides, Gmail) 3.44 0.51 Agree 
 Data Management and Analysis    

6 ability to organize data 3.51 0.52 Strongly Agree 

7 ability to analyze data 3.76 0.44 Strongly Agree 

8 ability to interpret data 3.71 0.40 Strongly Agree 
 Digital Communication and Collaboration:    

9 Email 3.01 0.14 Agree 

10 Instant Messaging 3.08 0.28 Agree 

11 Video Conferencing Tools (Zoom, Microsoft Team) 3.01 0.17 Agree 

 Electronic Document Management Systems 

(EDMS): 
   

12 Knowledge of EDMS Software 3.28 0.67 Agree 

13 Organizing Digital Files 3.29 0.71 Agree 

14 Organizing Digital Records 3.17 0.41 Agree 

15 Efficient Information Retrieval 3.18 0.39 Agree 

16 Strict Compliance with data management policies 2.89 0.32 Agree 

 Cloud Computing Skills: Familiarity with Cloud- 

based Platforms: 
   

17 Dropbox 3.19 0.49 Agree 

18 OneDrive 3.81 0.39 Strongly Agree 

19 Storing Information 3.71 0.50 Strongly Agree 

20 Sharing Information 3.31 0.47 Agree 

21 Accessing Information 3.00 0.00 Agree 
 Digital Security and Privacy Awareness    

22 Understanding Cybersecurity Principles and best 

practices 

3.60 0.50 Strongly Agree 

23 Protecting sensitive information 3.68 0.47 Strongly Agree 

24 Awareness of online threats 3.06 0.23 Agree 

25 Maintaining data security 3.01 0.12 Agree 
 Adaptability to New Technologies    

26 Ability to learn and adapt new software 3.00 0.00 Agree 

27 Ability to learn and adapt digital tools 3.19 0.49 Agree 
28 Ability to keep up with technological advancements 3.81 0.39 Strongly Agree 

Grand Mean 3.30   

Source: Self-Structured Questionnaire, 2025 
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Table 1 shows consistent agreement among respondents on all items from Item 1 

to Item 28. Strong agreement was recorded for Item 2 with a mean of 3.58, Item 7 

with 3.76, Item 8 with 3.71, Item 18 with 3.81, Item 19 with 3.71, Item 22 with 

3.60, and Item 23 with 3.68. These values demonstrate that respondents place high 

importance on spreadsheet proficiency, data analysis, data interpretation, cloud 

storage applications, and cybersecurity awareness. In addition, respondents agreed 

with Item 1 with a mean of 3.09, Item 3 with 3.29, Item 4 with 3.15, and Item 5 

with 3.44, showing recognition of general productivity software as essential. 

Similar agreement was observed for Item 6 with a mean of 3.51 and Items 9 through 

17 with means ranging from 3.01 to 3.29, indicating acceptance of key 

competencies in data management, digital communication, and EDMS usage. Items 

20 to 21 recorded means of 3.31 and 3.00, while Items 24 to 27 recorded means 

between 3.01 and 3.19. Item 28, with a mean of 3.81, had one of the highest levels 

of agreement, reflecting strong confidence in respondents’ ability to keep pace with 

technological advancements. No item in Table 1 was disagreed upon, which shows 

a unanimous perception that all listed digital competencies are relevant in the 

modern workplace. 

 

Research Question Two 

1. How do HND OTM graduates perceive the relationship between their acquired 

digital literacy skills and their employability? 

 

Table 2: Mean and SD of how do HND OTM Graduates Perceive the Relationship 

Between their Acquired Digital Literacy Skills and their Employability. N=72 

S/N Relationship between their acquired digital 
literacy skills 

X SD DECISION 

1 Direct correlation 2.26 1.27 Disagree 

2 Competitive advantage 3.16 0.54 Agree 

3 Essential foundation 3.16 0.54 Agree 

4 Skill Gap Awareness 3.16 0.54 Agree 

5 Lack of practical application 3.16 0.54 Agree 

6 Perceived inadequacy 3.05 0.65 Agree 

7 Limited exposure 3.07 0.63 Agree 

8 Necessary but not sufficient 3.19 0.63 Agree 
 Grand Mean 3.03 

Source: Self-Structured Questionnaire, 2025 



HUKJOVTED VOLUME 1 NUMBER 1 2025 

218 

 

 

The analysis of Table 2 indicates that respondents disagreed with Item 1, which 

recorded a mean of 2.26. This shows that respondents do not believe there is a direct 

correlation between their digital literacy skills and employability. However, all 

other items were agreed upon. Item 2 had a mean of 3.16, Item 3 had 3.16, Item 4 

had 3.16, and Item 5 also recorded 3.16. This pattern demonstrates that respondents 

see their digital literacy as providing a competitive advantage, serving as an 

essential foundation, supporting awareness of skill gaps, and highlighting concerns 

about inadequate practical exposure. Agreement with Item 6 with a mean of 3.05, 

Item 7 with 3.07, and Item 8 with 3.19 further reinforces the perception that 

although digital literacy contributes positively to employability, it is not viewed as 

sufficient on its own. These findings show that respondents hold a balanced 

understanding of the relationship between digital literacy and employability. 

 

Research Question Three 
How do HND OTM graduates perceive the adequacy and relevance of their digital literacy 

training in relation to the demands of the workplace? 

Table 3: Mean and SD of how do HND OTM Graduates Perceive the Adequacy and 

Relevance of their Digital Literacy Training in Relation to the Demands of the Workplace. 

N=72 

S/N adequacy  and  relevance  of  their  digital 
literacy training 

X SD Decision 

1 Direct Alignment and High Relevance 2.13 0.99 Disagree 

2 Adequate Foundation, but Needs 
Supplementation 

2.28 0.82 
Disagree 

3 Perceived Gaps in Specific Skill Areas 3.15 0.55 Agree 

4 Outdated Curriculum Concerns 2.10 0.45 Disagree 

5 Lack of Practical Application Concerns 3.29 0.70 Agree 

6 Irrelevance to Modern Workplace Trends 3.06 0.68 Agree 

7 Varying Perceptions Based on Industry 3.15 0.64 Agree 
8 Lecturer Proficiency Impacts Perception 3.06 0.68 Agree 

 Grand Mean 2.78 

Source: Self-Structured Questionnaire, 2025 

Table 3 reveals that respondents disagreed with Item 1 with a mean of 2.13, Item 2 

with a mean of 2.28, and Item 4 with a mean of 2.10. These values indicate that 

respondents do not view their digital literacy training as directly aligned with 

workplace demands, sufficiently foundational, or free from outdated curriculum 
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concerns. On the other hand, respondents agreed with Item 3 with a mean of 3.15, 

Item 5 with 3.29, Item 6 with 3.06, Item 7 with 3.15, and Item 8 with 3.06. These 

results show that respondents perceive specific skill gaps, recognize the lack of 

practical application, and believe that certain aspects of the curriculum may not 

match modern workplace trends. Agreement with Items 7 and 8 indicates that 

respondents are aware that perceptions of training adequacy may differ by industry 

and that lecturer proficiency shapes how training is evaluated. Overall, Table 3 

highlights significant concerns regarding the adequacy and relevance of digital 

literacy training relative to current workplace expectations. 

 

Discussion of findings 

Findings for the first research question show that employers place high value on a 

broad range of digital competencies, especially spreadsheet proficiency, data 

handling, cloud applications, and cybersecurity skills. This aligns with global 

reports that identify advanced digital skills as central to workplace productivity and 

organisational competitiveness. The agreement across all items suggests that 

employer expectations in Katsina State reflect international trends that emphasise 

data literacy, collaborative technologies, and digital security as essential 

requirements for the modern workforce. 

 

For the second research question, graduates agreed that their digital literacy skills 

contribute positively to their employability, although they also acknowledged 

limitations in practical exposure and skill depth. This reflects broader research 

describing a persistent gap between classroom instruction and real workplace 

application, where graduates often feel only partially prepared for technology-

intensive responsibilities. The findings indicate that while graduates recognise the 

value of their digital skills, they also understand that these skills alone do not 

guarantee employment and must be strengthened with more hands-on experience. 

 

The third research question revealed concerns about the adequacy and relevance of 

digital literacy training. Graduates disagreed that their training fully aligned with 

workplace expectations or provided a strong foundational base, and they expressed 

concerns about outdated curriculum content and limited practical exercises. These 

concerns echo existing literature highlighting challenges in keeping vocational 

curricula responsive to technological change. The findings point to the need for 

more industry-aligned curriculum updates, improved lecturer competency in 

current technologies, and greater emphasis on practical digital skill development. 
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Conclusion 

The findings reveal a critical misalignment between the digital literacy skills 

prioritized by Nigerian employers for HND OTM graduates and the perceptions of 

the graduates themselves regarding the adequacy and relevance of their training. 

While employers highly value advanced skills in data analysis, cloud computing 

(OneDrive), cybersecurity, and technological adaptability, graduates express 

concerns about skill gaps, insufficient practical application, and an outdated 

curriculum. This disconnect suggests that the current HND OTM digital literacy 

training in Nigeria may not be effectively equipping graduates with the specific 

competencies needed to readily succeed in the contemporary digital workplace, 

potentially hindering their employability despite their recognition of the importance 

of these skills. 

 

Recommendations: 

To bridge this gap and enhance the employability of HND OTM graduates in 

Nigeria, the following recommendations are proposed: 

1. The National Board for Technical Education (NBTE) Should overhaul the 

HND OTM curriculum to directly integrate digital skills prioritized by 

employers (data analysis, cloud computing, cybersecurity, adaptability). 

Simultaneously, shift teaching towards practical application through hands-

on learning, real-world projects, internships, and industry collaborations, 

ensuring students can effectively apply these skills in simulated and actual 

workplace settings. 

2. The Nigerian Polytechnics partner or collaborate with industries to equip 

lecturers with expertise in critical digital skill areas, encouraging 

collaboration with industry professionals to bring current workplace practices 

into the classroom. Formalize and strengthen partnerships with relevant 

industries to ensure continuous curriculum alignment with evolving 

workplace demands, actively seeking and incorporating employer feedback. 

3. The Government should ensure all vocational institutions possess adequate 

resources, including up-to-date technology infrastructure (hardware, 

software, internet, cloud platforms), and implement standardized digital 

literacy training modules with rigorous quality assurance mechanisms across 

all HND OTM programs in Nigeria. Employ continuous assessment methods 

that evaluate practical skill application, using employer feedback on graduate 

performance to further refine training. 
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Abstract 

 
With the current state of industrialization, technological advancement and globalization of market, 

construction industries are continuously being forced to search for a suitable knowledge 

management system to effectively utilize their knowledge asset to not only achieve competitive 

advantage but to maintain good operation and performance. This paper is a novel attempt to 

critically review previous studies which have demonstrated a growing concern on the failure of the 

construction industries to implement effective knowledge management system in their daily 

operations. The topical issue of discourse was the inability of these industries to explore the benefits 

of knowledge management system in developing countries, particularly in Africa. For this reason, 

to exploit our understanding in this area, the paper reviewed the latest literature on knowledge 

management system which directly affect the operational performance of the construction 

industries. The paper provides a better understanding of the strategies that facilitate knowledge 

creation, knowledge capture, knowledge storage, knowledge sharing and transfer. At the same time, 

the paper highlighted some potential benefits of knowledge management system which were 

considered to be essential for competitive advantage and directly affect employees’ performance. 

In addition to that, the paper concluded with recommendations for the construction industry to 

provide enabling environment on encouraging knowledge sharing culture through 

consistent support, leveraging knowledge management practices and simultaneously 

recognizing barriers that may affect sharing process. 

 

 Key words: Industrialization, Knowledge Management, Operation, Performance  

 

Introduction 

Nowadays, the dynamic nature of industrialization and globalization have created 

increasing demand for construction industries to manage individual and collective 

knowledge of their employee. Hence, the recent advancement in technologies, 

construction industries are becoming increasingly complex, exploiting itself from 

other industries by struggling to trigger the competitiveness of its nature 

characterized by the globalization, acceleration of change in technologies, 

innovations and ever increasing industrial complex problems. For the industries to 

move forward and become more resilient to the technological changes, the players 

in the industries have to work collectively and come up with the initiatives that 

would cultivate the culture of sustainable operation and performance. One of the 
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trends worthy for consideration is to ensure that the industries adopt knowledge 

management system in all aspects of their operations. For instance, in an on-site 

construction settings, construction personnel are faced with many challenges and 

critical problems which were emerged due to the ever changing nature of the design 

and the construction techniques. According to Josephsson and Saukkoriipi (2019) 

individuals in the construction industries has to consider these challenges as a 

source of frustration that would deterred construction organizations’ operational 

performance. There is the need for an approach intending to raise operational 

performance and productivity level aimed at improving the nature of the 

construction industries. 

On the other hand, it was revealed by numerous studies that the sharing of 

information and management of knowledge in any organizational settings brings a 

desirable development in the operational performance and productivity level in a 

quickest and cost-effective way. Bratic (2018) revealed that a survey study 

conducted in some U.K construction firms suggested that information and 

knowledge management improved communication structure and decision making 

thereby enhancing organizational flexibility and total quality production. 

Interestingly, it is being recognized that knowledge management system has been 

a discrete area in the organizational performance practices and help to tackle the 

challenges thrown up by technological advancement. The need for change and 

continuous improvement in the construction industries has resulted in various 

initiatives, which were aimed at improving the construction practices. These 

initiatives were primarily targeted for the development of the alternative strategies 

to clarify and improve the practices between different project production interfaces. 

This was to include the use of technologies to integrate the construction procedures 

through the sharing of data/information and knowledge in the design-construction 

interface. 

Most published studies in the field of knowledge management has focused on small 

and medium enterprises and organizational performance. Limited studies has been 

conducted to consider knowledge management system in construction industry 

organizations. This is further amplified by a low number of available studies on 

Google Scholar, ScienceDirect and Researchgate while searching for published 

articles for the purpose of this study. Therefore, it is important to analyze the current 

status of knowledge management system in construction industries for enhance 

employee operational performance. In view of this, the present study aims at filling 

the above stated research gaps. 
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The Contextual Definition of Knowledge and Knowledge Management System 

Prior to understanding of the contextual definition of knowledge management, it is 

imperative to examine the key concept of “knowledge”. Although, in finding what 

constitute a “knowledge” is centrally depends on its effective management. 

Scholarly studies in the field of knowledge management system advocated that 

knowledge is much greater than information. For instance, Davenport and Prusak 

(2015) asserted that there must be an implications of understanding for the 

terminology of “knowledge” between different scholars. In their search to define 

knowledge, they presented three levels of knowledge. First, data is defined as 

discrete and objective facts about events without placing it in any context. Second, 

information is contextualized, categorized, calculated, corrected and condensed 

combination of data embodied as a message. Third, when combining the information 

with the experience and gut feeling of individual, knowledge is created. To further 

clarify this distinction, Van Beveren (2022) elucidated that knowledge cannot exist 

outside human brain and that only the information and data can exist outside human 

brain. Moreover, most published research articles in the field of knowledge 

management opined that the definition of knowledge constitutes much more than 

information. It is a complex mix of experiences, values and contextual information 

that were attributed with facts about the real world. Furthermore, Patricia and 

Davidsson (2019) defined knowledge as the process of ‘knowing-how’, ‘knowing-

why’ and ‘knowing-who’. It is often asserted that knowledge is built from data 

which is first processed into information. Information becomes knowledge when it 

enters the system and it is relevant, valid and useful. 

On the other hand, knowledge management system in an organizational context is 

simply making the right knowledge available to the right personnel. It is a process 

of making sure workers can learn, retrieve and use organizational knowledge assets 

for a new project (Peterson, 2016). Studies have emphasized that knowledge 

management is a coordination and exploitation of organizational knowledge 

resources. Consequently, continuing with the understanding of “knowledge 

management system” in the context of construction industry organizations, the 

works of Francis (2018) and Bratic (2018) are very resourceful since their findings 

revealed that knowledge management system is a crucial success factor for the 

construction industries to drive competitive advantage and co-workers’ partnership. 

Interestingly, some construction industries’ players considered adoption and 

integration of knowledge management system as a tool for project communication 

and collaboration affecting the structure and operational interface. Similarly, a 

suitably structured and effectively implemented knowledge management system in 
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construction industry organizations can improve managerial efficiency and 

effectiveness in construction procedures (Samson, 2023). In view of the above, 

implementing knowledge management system in any construction industry 

facilitates effective project production and sustainability. There has been a lot of 

scholarly works conducted over the years some of which have been identified as 

important in the use of knowledge management system in construction industries 

as highlighted in the table below. 

 

Table 2. Previous Scholarly Works in the field of Knowledge Management with 

Conclusion and Future Research Recommendations 
Scholar Title Conclusion Future Research 

Recommendations 
Waheed et 

al, 

(2020) 

The effect of knowledge 

management practices on 

Organizational Employee’ 

Performance: A conceptual 

study 

Knowledge 

management Success is 

strongly and positively 

related to 
interdepartmental 

collaboration 

Future research should investigate 

knowledge management strategy 

in construction organizations for a 

sustained competitive advantage 

Kadiri et 

al. (2023) 

Effect of knowledge 

management on construction 

organizations’ performance 

Gap exists between 

knowledge management 

and performance with 

specific  reference  to 
construction industry 

Explore Knowledge management 

application process to improve 

employees performance 

Chong 

and Choi 

(2015) 

Critical factors in successful 

implementation of 
knowledge management in 

UK construction industry 

Identification of success 

variables 

Investigate factors of knowledge 

management Success 

Keramati 

and 

Azadeh 

(2017) 

Effect of top management 

commitment on knowledge 

management success 

Shared facilities ease 

Knowledge 

management, Improves 

written strategy 

Examine how top management 

commitment could enable 

Knowledge Management strategy 
and a better driver for Knowledge 

Management Activities in SMEs? 

Brempong 

(2018) 

Assessing the impact of 

knowledge Management on 

the performance of Ghanian 

Construction firms 

There is positive 

relationship between 

knowledge management 

and construction 

employees’ performance 

Investigate technological input in 

the effective management of 

knowledge to 
boost personnel performance 

Alavi and 

Leidner 

(2017) 

Review: Knowledge 

management  and 

Knowledge management 

systems:  Conceptual 

foundations and research 

Issues   in   construction 
industry 

Knowledge 

management, improves 

teamwork 

Investigate in what ways 

Knowledge Management strategy 

become a better driving for 

competitive advantage 



HUKJOVTED VOLUME 1 NUMBER 1 2025 

227 

 

 

 
Done 

(2021) 

Strategies for Implementing 

Knowledge Management: 

Role of Human Resources 

Management 

Increase the level of 

knowledge resource 

investment in SMEs 

Future Study should search how 

knowledge management strategies 

affect the performance of SMEs in 

Nigeria 

Anthony 

et al 

(2016) 

Information Technologies 

for  Knowledge 
Management: Construction 

industry Perspective 

Boost innovative 

performance through 

total  quality 
management 

Examine how knowledge 

management enhanced decision 
making and Productivity level in 

construction industry 

Bratic 

(2018) 

Construction as a 

Knowledge Based Industry 

Knowledge Application 

make it easier to make 

decision and maximize 

productivity And 
exceptional performance 

Impact of Knowledge 

management on the performance 

of construction industry 

Jadoon 

(2019) 

Collaboration Dichotomies 

in Knowledge management 

success 

Strategy should be 

developed with the 

active Participation of 

the middle management 

and their Inputs should 
be given importance 

Investigate the effects of 

utilization of knowledge on 

organizational performance 

 

It can be observed from the above selected scholarly works, despite the growing 

concern on the knowledge management and performance discourse as a scholarly 

field of research, the attention given to the area has not been strongly emphasized. 

As described in the above studies, knowledge management system in construction 

industries in developing countries has been limited. Evidenced by number of search 

articles from the top five countries in Africa, Viz. South Africa, Nigeria, Ghana, 

Egypt and Kenya. 

Strategies for Developing Knowledge Management System in Construction 

Industry 

Knowledge management system in an organizational context can be recognized as 

a collection of strategies related to acquiring, storing and sharing of knowledge 

among all workers of an organization. The inability of construction industries to 

properly create, store, share and apply knowledge between their employees has been 

a major problem. Bratic (2018) reiterated that there is no specific strategy for 

knowledge management system adopted by construction industry organizations to 

establish their strength and potentiality among their competitors. For this reason, 

larger and medium scale construction industries need comprehensive and detailed 

formal document in managing their knowledge asset, while for smaller industries 

eventually need brief and precise less formal strategy which might be very important 

for them to improve. Moreover, much efforts have been in place by scholars to 

identify and develop specific and acceptable knowledge management strategy for 
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the construction industry organizations. As a result, awareness of the need to put in 

place a specific knowledge management strategy to identify, create, and transfer 

employee’ owned knowledge is very much essential for the construction industries. 

Despite all these efforts, still there is no substantive strategy for managing readily 

available knowledge in some construction industries in Africa. In a broader context, 

Susana (2020) opined that there are two broad forms of knowledge management 

strategies commonly used by construction industries. These strategies are distinct 

on how the industry utilizes and uses them on site. 

1. ICT centred knowledge management strategy also known as ICT track form: 

ICT means information and communication technology and is described by 

Omotilewa (2019) as the use of computers, software, networks, satellite links 

and related system that allow people to access, analyze, create, exchange and 

used data electronically. The researcher further opined that technology 

revolution has facilitated the process of searching for and recovering knowledge 

for industrial interface. This has led to a significant development in creating 

useful knowledge management framework that improve the organizational 

performance and decision making. Ultimately, within the construction industry, 

the technology system will facilitate the knowledge creation, knowledge 

capture, knowledge storage and knowledge codification and dissemination, 

(Peters & Manz, 2021). Hence, ICT can be seen as a supporting tool used to 

provide a friendly environment for construction industries to codify their 

knowledge resources like training manuals, standard operating procedure 

manual and system guide to the best practice etc. This is a person to document 

approach where electronic tools are used in creating, codifying, storing, sharing 

and disseminating the knowledge gained for the improvement of construction 

industries’ employees (Done, 2021). 

2. Personalized knowledge management strategy or people centred track form: 

This strategy focuses only on predominantly knowledge and skills fitted in the 

human brain. The transfer, sharing and disseminating of industries employees’ 

owned experience lies on the organizational management and structure. It is a 

process of applying the idea and experience of the co-workers on a structured 

and regular basis so as great gain could be achieved (Emmit & Goarse, 2023). 

For example, during the project production process, input from older and most 

experienced employee will facilitate young co-workers which will positively 

affect the performance of the project team. It is further believed that the success 

of any construction industry organization involves breaking down barriers by 

sharing experience and information, using a collaborative face to face approach 
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of solving problems and orientation towards learning and improvement (Cascio, 

2019). To clarify this, the scholar opined that successful project production in 

any construction industry is concern with the exchange of information and 

management of employee learnt experience. Noticeably, studies like that of 

Emmit and Goarse (2023) and Cascio (2019) highlighted the need to appoint 

knowledge managers to oversee the management of the construction industries 

employees’ expertise and experience. This is detailed by Mensah (2024) that, it 

will facilitate the awareness for continuing learning and personal advancement 

among the co-workers within the construction industry organizations at every 

level and throughout every project production process. For the need to improve 

construction employees’ performance, it is very essential to adopt knowledge 

management strategy that constitutes profound potentials as reported by (Reddy 

& McCarthy, 2023). They eventually noted that the essence of creating, storing 

and sharing knowledge is to utilize already existing knowledge and learn from 

others and avoid waste. To further clarify this, Liker (2024) identifies this 

process as the integral part of managing knowledge for the improved operational 

performance in the construction industry. It aligned with improve skills, 

behaviors, culture and background of employees and teams that support and 

contribute to the success of an industry. Therefore, adopting personalized 

knowledge management strategy in the construction industry, the industry could 

be able to: 

1. Identify and train poor performers. 

2. Raise the performance of poor performers closer to that of the best. 

3. Minimize re-work caused by using poor method. 

4. Save cost through better productivity and efficiency. 

Information Technology (IT) Supports Knowledge Management System in 

Construction Industry 

Over a decade, attention of many construction industries has been shifted to 

formalizing their knowledge resources through evaluating and incorporating new 

experiences and collaboration between companies with similar interest. Researchers 

like Kadiri, Jack and Armstead (2023), Anthony and Edvinsson (2016) believed that 

the drive behind this movement is that the motives of industrialized economies has 

been shifted from being reliant on human resources to being more technologically 

driven. It was this change that has resulted to put more attention to knowledge 

management system and the manner in which knowledge has been used. 

Consequently, in order to harvest the fruits of success and improve employees’ 

experience and operational performance, construction industries were forced to find 
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information technology (IT) system as a valuable asset to support their knowledge 

management system. To further clarify this, Chong and Choi (2015) identified four 

main areas of IT system as a key enabler for knowledge management system in 

construction industries. These are systems for [1] Knowledge creation [2] 

Knowledge capture/codification [3] Knowledge processing and storing and [4] 

Knowledge sharing. 

It is particularly important to note that construction industries must cultivate the 

culture of managing knowledge and ensuring that it is readily available for the 

skilled personnel and site professionals. Consequently, knowledge management has 

created considerable interest in many construction industry organizations by making 

them focus on sharing tacit (Skills experience stored in human head) and explicit 

(e.g Standard operating procedure manual, guide to the best practice manual etc.) 

knowledge among their personnel, (Bratic, 2018). This include sharing and 

developing new experiences from the past, and re-using and applying the existing 

experiences to produce new knowledge. However, it is believed that construction 

industries are project-based organizations that need internal information about their 

employees’ experience and the effectiveness of their products and the production 

cost, etc. On the basis of this reasoning, knowledge stores must be accessible to all 

employees and must be in a way that will facilitate each employer to interpret it in 

a simplest manner it can be. This would provide an ideal mechanism for connecting 

widely dispersed individuals in the industry via a common process to enable all 

employers to access more easily the knowledge stored in a memory bins (Mensah, 

2024). For the development and understanding of knowledge management system 

in construction industries, Bratic (2018) noted that IT system that will stores, 

retrieves and enhances knowledge is required. Researchers in the field of knowledge 

management believed that IT has a major role in this aspect for the smooth running 

of the construction industry organizations. According to Jadoon (2019) IT is used to 

satisfy construction industry knowledge management needs, it also improves the 

efficiency of the organizational management processes and provides new method of 

improving the capacity of response to technological advancement. Also, IT has 

proved to be extremely useful in aiding or performing knowledge sharing, 

knowledge updating and knowledge incorporating and retrieval. 

Benefits of Knowledge Management Practices in Construction Industry 

The important question to be raised here is that as to which knowledge management 

system beneficial to the construction industry? The answer for this question relying 

upon the organizational structure of the industry and how the industry perceives 



HUKJOVTED VOLUME 1 NUMBER 1 2025 

231 

 

 

itself. Accordingly, knowledge management is considered to be a valuable success 

factor for profitable operation in any organizational process. It is basically important 

to value knowledge and see that it is a correct route to follow for competitive 

advantage to go beyond the measures. Generally, the potential benefits of knowledge 

management in any business organizations have been supported by a number of 

researchers as a key capability which can generate sustainable competitive 

advantage (Alavi & Leidner, 2017). 

The idea behind adoption of knowledge management system in the construction 

industry settings is that the industry can enjoy several advantages when they 

consider strategic knowledge management practice that can promote and support 

their operations. Interestingly, a survey conducted in the UK construction industry 

organizations suggested that implementing strategic knowledge management 

practice within construction industry organizations should revealed out a clear 

potential benefits which were considered to be critical success factor for improving 

employees’ skills and performance. Moreover, construction industries should take 

advantage of these benefits which were identified by Keramati and Azadeh (2017) 

as: 

1. The ability of the construction industry’ semi-skilled personnel to get in touch 

with expert and learn from them. 

2. Improved the network of the operations leading to jobs getting done more 

effectively and successfully. 

3. Understanding and valuing the client’s needs and faster execution of the jobs. 

4. Processes and procedures can be standardized and repeatable 

5. Facilitate the transfer of knowledge across the project interface and improve 

project delivery/speed execution 

6. Respond to technological changes, improved technology investment and 

organizational agility 

7. Encourage employees’ growth and development by taking advantage of 

expertise and experience 

8. Communicating important information and experience widely and quickly 

9. Making the industry best problem solving experience reusable to minimize risk 

10. Providing available methods, tools, templates, techniques and examples to the 

employees. 

In view of the above, it is imperative that construction industry organizations should 

look for sustaining their market position by taking the advantage of these knowledge 

management benefits initiatives. Done (2021) suggested that construction industry 
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organizations’ managers cannot afford to ignore these benefits in their respective 

organizations, and that for a construction industry to succeed, it must adopt to 

improve their employees’ performance in terms of quality production, time, speed 

and reliability while reducing production cost. 

Methodology 

A systematic literature review of peer reviewed studies was carried out to enable 

the researcher to collect a coherent data on the topic under study. This process 

provided a logical synthesis of existing literature using a clearly defined and 

accountable procedure. The review methodology and process were divided into 

four stages: (1) Searching for published studies according to the topic under study 

(2) Screening of the samples by applying inclusion and exclusion criteria (3) 

Filtering the screened samples by reviewing the title and abstracts, and (4) 

Reviewing the final samples. The search process was conducted in the database of 

Google Scholar, ScienceDirect and Reaserchgate. The keywords used in the search 

were “knowledge management”, “construction industry organizations” and 

“employees’ operational performance”. Accordingly, studies on knowledge 

management system in construction industries were found to be dominated by 

developed countries mostly in Europe, Asia and America, whereas developing 

countries in Africa such as South Africa, Egypt, Nigeria, Ghana and Kenya are 

observed to be fairly active in publishing studies on knowledge management system 

in construction industries. In view of the above, the researcher used two sets of 

inclusion and exclusion criteria to limit the studies to the desired categories and 

research area. 
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Total publications identified 
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After applying these criteria, 96 publications were identified. Titles and abstracts were then screened for eligibility of 

which 26 articles were excluded. The excluded articles had a narrower focus on knowledge management system in 

construction industry, while a total of 58 articles were considered eligible in the final analysis. The other sources of 

literature in this study include book chapters, conference papers and reports. Figure 1 illustrates the systematic literature 

review process. 
 

………………… 
 

………………….. 
 

----------------------- 
 

Fig 1: Systematic literature review process 

Publications Excluded if the Title 

and Abstract did not meet the 

Desired Criteria (n=26) 

Second Inclusion and Exclusion 

Criteria applied to the desired 

Research areas (n=58) 

Screening 

First inclusion and exclusion 

Criteria applied to the desired 

categories (n=96) 

Identification 
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Results 

The results of the reviewed studies revealed that most of the published articles were 

from the top five African countries with South Africa 36%, Nigeria 31%, Ghana 

8%, Egypt 15% and Kenya 10% being popular countries taking a significant stride 

on the adoption of knowledge management system in construction industry. In 

addition, the reviewed articles belong to publishers such as Elsevier, Springer, 

Taylor & Francis, and Wiley etc. Figure 2 below illustrates a graphical 

representation of the published articles in top 5 Africa countries. 

25 
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Figure 2. Graphical representation of published studies in 5 countries in Africa 

 

Discussion of the Findings 

Based on the analysis of the published studies, results of the present study revealed 

that majority of the reviewed articles recommended the application of knowledge 

management system in construction industry organizations. According to the 

reviewed works, knowledge management system has positively influence the 

operational performance of construction personnel to be creative and improved 

individual interests. For example, Bratic (2018) indicated a substantial relationship 

between knowledge management and employees operational performance. It was 

also occasioned by the team work among industry members which was extremely 

assists employees to analyze and solve complex problems and improved their skills 

(Brempong, 2018). Additionally, it was found out that Liker (2024) believed that 

knowledge management system when implemented and effectively used, 

construction industry can reduce time consumption on execution of existing and 

future projects. It also maximizes the efficiency and effectiveness of the operation 

resulting in reduction of cost and increase in the quality of the projects. In addition, 
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findings of this study highlighted the knowledge management system improve 

experience and expertise of the workforce, since it was hinged on learning required 

skills to perform operations in an expertise procedure within a given time frame. 

According to Byrong (2018) this encompasses the sharing and use of experience 

and expertise of older employees to manage complexity, solve problems and think 

critically, creatively and systematically towards the goal of the industry. In view of 

the above, the author of the present study conceives these findings to be valid since 

the outcomes are the motives for rapid development of construction industry 

organizations in developed countries evidenced by facilitating and improving the 

quality of production and industry members’ good performance. 

 

Conclusion 

It is evident from the reviewed literature that construction sector organizations need 

to better their knowledge management system for the improvement of project 

delivery and operational performance. In cognizant with this, construction industry 

managers need to value knowledge and see that it is a key to successful competitive 

advantage and performance. Although, knowledge management system is still 

gaining ground in other business organizations, construction industry organizations 

still have some way to go considering the findings of this study. Generally speaking, 

construction industries need to be more proactive in managing and exploiting their 

knowledge asset in order to gain business recognition and benefits. Also, it is 

iVmperative for constructions industry organizations to realize that they must 

manage their knowledge assets to a greater high if these recognition and benefits are 

to be achieved. 

 

Recommendations 

Based on the findings of this study, it was recommended that: 

1. Construction industries should provide enabling environment for encouraging 

knowledge sharing culture through consistent support and leveraging knowledge 

management practices and simultaneously recognizing barriers that may affect 

knowledge sharing process. 

2. Construction industries should put in place an effective reward system that will 

credit sharing of knowledge between the employees. This will motivate them to 

share their owned knowledge and felt recognized to serves as role models to 

others. The reward system includes monetary and non-monetary terms that will 

facilitate the knowledge sharing behavior among the industries’ employee. 
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Abstract 

Nigeria's persistent security challenges - including insurgency, banditry, and cybercrime - have 

exposed critical limitations in conventional security approaches. Despite increased military 

spending and kinetic operations, current strategies have failed to curb escalating violence, with 

fatalities rising in Nigeria since 2018. This failure stems from reactive rather than preventive 

operations, intelligence gaps, and systemic vulnerabilities in arms tracking and border control. This 

paper advocates for technology-enhanced security frameworks as a necessary paradigm shift, 

examining how Artificial Intelligence (AI), blockchain, IoT, AR/VR, and quantum sensing can 

address these systemic failures. Through comparative case analysis, we demonstrate a reduced 

attack response times compared to traditional methods. The study proposes an integrated 

technology framework that transitions Nigeria's security architecture from reactive crisis response 

to proactive threat prevention. We identify implementation challenges including digital 

infrastructure gaps and propose policy solutions for phased adoption. This research provides 

actionable insights for security sector modernization, offering a template for technology integration 

in fragile states facing similar security governance and challenges. 

 

Keywords: Security, Predictive Policing, Artificial Intelligence, Blockchain, Fragile States, 

Technology Framework 

 

Introduction 

For years, Nigeria has stubbornly clung to traditional security approaches that have 

demonstrably failed to curb the nation's escalating violence. The evidence of this 

failure surrounds us - from the charred remains of communities ravaged by bandits 

in the Northwest to the grieving families of kidnapped schoolchildren in the 

Northeast, and the growing ranks of cybercrime victims in urban centers. Despite 

deploying billions of dollars’ worth of military hardware and maintaining one of 

Africa's largest security forces, the violence continues to metastasize with terrifying 

momentum. The harsh truth is that Nigeria's over-reliance on conventional kinetic 

strategies has created a dangerous security stagnation, where more troops and 

weapons have paradoxically yielded less safety. 
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The roots of this failure run deep. Security operations remain trapped in a reactive 

cycle, always refusing to act or arrives too late to prevent tragedies but quick to 

trumpet hollow victories. While insurgents coordinate via encrypted apps and 

criminals exploit digital financial systems, our security architecture remains 

wedded to analog-era thinking. Critical intelligence that could prevent attacks 

gathers dust in paper files or gets lost in bureaucratic silos. Corrupt arms 

procurement systems continue to funnel weapons to the very terrorists they were 

meant to combat. These systemic failures were laid bare in the catastrophic security 

lapses surrounding the Abuja-Kaduna train attack, where multiple warning signs 

were ignored due to outdated threat assessment methods. 

 

This paper confronts these uncomfortable truths head-on, arguing that Nigeria's 

security crisis demands more than just additional funding or personnel - it requires 

a fundamental reimagining of security governance through strategic technology 

integration. We reject the false dichotomy between boots on the ground and 

technological solutions, instead demonstrating how disruptive innovations can 

amplify the effectiveness of security personnel when properly implemented. 

Artificial Intelligence systems could transform raw data into actionable intelligence 

to prevent attacks before they occur. Blockchain technology offers an incorruptible 

ledger to finally secure our porous arms supply chains. Immersive VR training 

scenarios could better prepare recruits than decades-old drills designed for a bygone 

era. 

 

The analysis is grounded in both Nigeria's painful security failures and proven 

technological successes from comparable contexts globally. The paper progresses 

from diagnosing the limitations of current approaches to presenting a practical 

framework for technology integration that respects Nigeria's unique operational 

realities. The challenges is acknowledged - from infrastructure deficits to 

institutional resistance - but argue these pale in comparison to the catastrophic costs 

of maintaining the status quo. What follows is not merely an academic exercise, but 

an urgent call to action for security sector and leaders who must choose between 

embracing innovation and presiding over further decline. The time for half-

measures and empty rhetoric has passed; Nigeria's security future will be written in 

code as much as in combat. 
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Review of Related Literature 

The evolving nature of security threats in Nigeria has necessitated a paradigm shift 

from conventional strategies to technology-driven approaches. Existing literature 

reveals important insights about both traditional methods and emerging 

technological solutions. 

 

Traditional security approaches in Nigeria have primarily relied on kinetic military 

operations and reactive policing. Studies by Onuoha (2020) and Mustapha (2021) 

document how these methods failed to curb Boko Haram's insurgency despite 

massive troop deployments and defense spending. The Nigerian military's 

Operation Lafiya Dole (2015-2021), analyzed by Pérouse de Montclos (2022), 

demonstrated particular limitations in intelligence gathering and rapid response 

capabilities. Conventional border security measures have proven equally 

ineffective, with the Institute for Security Studies (2022) reporting that 60% of 

small arms in Nigeria originate from poorly monitored international borders. 

 

Emerging research highlights how disruptive technologies are transforming 

security architectures globally. In Kenya, the Safaricom AI policing system reduced 

street crime by 45% through predictive analytics (Waema & Ndung'u, 2022). 

Ukraine's blockchain-based ArmorTrack system significantly improved weapons 

tracking, reducing diversion to illicit markets by 58% (Kravets, 2021). These case 

studies offer valuable lessons for Nigeria's context. 

 

The literature identifies several technological applications with particular relevance 

to Nigeria's security challenges. Artificial Intelligence has shown promise in 

conflict prediction, with ACLED's machine learning models achieving 79% 

accuracy in forecasting violence patterns (Raleigh et al., 2023). Blockchain 

applications for secure defense procurement have been successfully implemented 

in Estonia (Tammiste & Rudloff, 2022), while Jordan's use of VR for 

counterterrorism training improved operational readiness by 35% (Al-Hussein, 

2021). 

 

However, significant gaps remain in the literature. Most studies focus on single-

technology solutions rather than integrated systems. As Bello and Adetula (2023) 

note, there is insufficient research on adapting these technologies to Nigeria's 

infrastructure limitations and regulatory environment. Furthermore, while the 

potential of quantum sensing for border security is well-documented in advanced 
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economies (Chen, 2022), its applicability in developing contexts like Nigeria 

remains unexplored. 

 

This review reveals the need for comprehensive frameworks that combine multiple 

technologies while addressing implementation challenges specific to Nigeria's 

security sector. The current study aims to fill this gap by proposing an integrated 

model that builds on global best practices while remaining grounded in local 

realities. 

 

Overview and Discussion on Disruptive Technologies from Global Perspective 

Several case studies demonstrate how technologies like AI, Drones, Blockchain, 

Biometrics, Augmented Reality (AR), Virtual Reality (VR) and IoT have 

successfully mitigated crime in various global contexts. Nigeria can adopt similar 

strategies, customized to its security challenges, to enhance law enforcement 

efficiency. 

 

Artificial Intelligence (AI) and Predictive Policing 

Artificial Intelligence (AI) has revolutionized law enforcement by enabling 

predictive policing, where machine learning algorithms analyze historical crime 

data to forecast criminal activity. This approach allows police departments to 

allocate resources more efficiently and prevent crimes before they occur. 

 

Los Angeles Police Department (LAPD) and Predictive Policing (PredPol) case is 

one of the most successful implementations of AI in crime prevention. The system 

processes crime reports, arrest records, and geographic data to generate daily crime 

hotspot maps. Officers are then deployed to these high-risk areas, leading to a 33% 

reduction in burglaries in targeted zones (Brantingham, Valasik & Mohler, 2018). 

Critics argue that such systems may reinforce biases, but controlled studies show 

that when properly audited, predictive policing can enhance efficiency without 

discrimination (Ferguson, 2017). 

 

Drones and Aerial Surveillance 

Unmanned Aerial Vehicles (UAVs), or drones, have become a critical tool in real-

time crime monitoring, especially in areas with high criminal activity. Drones 

provide law enforcement with aerial reconnaissance, crowd monitoring, and rapid 

response capabilities. 
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Mexico deployed drones in Ciudad Juárez, a city plagued by drug cartel violence. 

The drones were equipped with thermal imaging and license plate recognition, 

allowing police to track suspicious movements at night. This initiative contributed 

to a 10% reduction in homicides within the first year of implementation (Garcia, 

2020). Additionally, drones helped dismantle several drug trafficking routes by 

providing real-time intelligence to ground units. 

Blockchain for Combating Cybercrime and Fraud 

Blockchain technology enhances security by providing tamper-proof digital 

ledgers, making it invaluable in preventing cybercrime, financial fraud, and identity 

theft. Governments and 

Following a massive cyberattack in 2007, Estonia developed the Keyless Signature 

Infrastructure (KSI) blockchain to protect its digital infrastructure. The system 

ensures that all government records, including criminal databases and court 

documents, remain unalterable. As a result, Estonia reduced cyber intrusions by 

90% and became a global leader in digital governance (Tschorsch & Scheuermann, 

2016). 

Biometrics and Facial Recognition in Criminal Identification 

Biometric technologies, such as facial recognition, fingerprint scanning, and iris 

detection, have significantly improved criminal identification and border security. 

India’s Aadhaar biometric system, the world’s largest digital ID program, has been 

instrumental in reducing identity fraud. By linking criminal records to biometric 

data, law enforcement agencies have solved cases faster, including tracking down 

fugitives using facial recognition at airports. Studies indicate a 50% decline in 

identity-related crimes since its nationwide rollout (Ramanathan & Kapoor, 2019). 

Internet of Things (IoT) and Smart Policing 

IoT integrates smart sensors, gunshot detectors, and connected surveillance 

cameras to create real-time crime detection networks. 

Chicago implemented ShotSpotter, an IoT-based gunfire detection system that uses 

acoustic sensors to pinpoint gunshot locations within seconds. Police receive 

instant alerts, reducing response times from 10 minutes to under 2 minutes. This 

technology contributed to a 20% reduction in gun-related crimes in monitored 

districts (Mares & Blackburn, 2021). 
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Augmented Reality (AR) and Virtual Reality (VR) 

Augmented Reality (AR) and Virtual Reality (VR) are emerging as powerful tools 

in modern policing, criminal investigations, and security training. These 

technologies enhance situational awareness, improve forensic analysis, and provide 

immersive training environments for law enforcement personnel. 

 

AR for Real-Time Crime Scene Analysis and Policing. AR overlays digital 

information onto the physical world, aiding officers in real-time decision-making. 

The New York Police Department (NYPD) tested Microsoft HoloLens AR glasses 

to assist officers in the field. The device provided real-time facial recognition, 

suspect records, and navigation assistance during operations. In one instance, an 

officer identified a wanted criminal in a crowded area within seconds, leading to an 

arrest without confrontation (Smith & Johnson, 2021). 

 

VR allows investigators to recreate crime scenes in a 3D virtual environment, 

helping jurors and detectives visualize events. The UK’s West Midlands Police 

used VR to reconstruct a homicide scene, enabling jurors to "walk through" the 

crime scene virtually. This led to a higher conviction rate, as jurors could better 

understand spatial relationships and forensic evidence (Brown & Lee, 2020). 

 

VR is also for Law Enforcement Training and De-escalation. VR simulations train 

officers in high-stress scenarios, such as active shooter situations or hostage 

negotiations. The FBI implemented VR-based training to improve officers' 

decision-making under stress. Trainees faced simulated riots, armed suspects, and 

mental health crises. Officers who underwent VR training demonstrated a 40% 

improvement in de-escalation tactics compared to traditional training (Harris & 

Clark, 2022). 

 

Strategic Integration of Disruptive Technologies for Nigeria's Security 

Challenges 

Nigeria's security landscape presents a complex matrix of challenges ranging from 

Boko Haram insurgency in the Northeast to rampant kidnapping in the Northwest, 

cybercrime in urban centers, and oil infrastructure vandalism in the Niger Delta 

(Onuoha, 2022). This analysis evaluates disruptive technologies through the lens of 

Nigeria's operational realities, supported by empirical evidence from global 

implementations and local pilot projects. 
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Drone Technology: Eyes over Troubled Territories 

The Nigerian military's limited drone deployments in Katsina State demonstrated 

remarkable efficacy, with a reported 40% reduction in bandit attacks within the first 

six months of operation (Defence Headquarters Nigeria, 2023). Medium-altitude, 

long-endurance (MALE) drones equipped with synthetic aperture radar could 

provide persistent surveillance across Nigeria's 1,000km border with Niger, where 

73% of arms smuggling occurs (Institute for Security Studies [ISS], 2023). The 

success of Morocco's drone program in neutralizing 85% of illegal border crossings 

(Maghreb Arab Press, 2022) offers a replicable model for Nigeria's Northwest 

corridor. 

Biometric Systems: Digital Fortification against Identity Fraud 

The National Identity Management Commission (NIMC) reported that NIN-SIM 

linkage reduced mobile fraud by 47% between 2021and 2023 (NCC, 2023). This 

mirrors Kenya's experience where biometric SIM registration cut mobile money 

fraud by 62% (Communications Authority of Kenya, 2022). For border security, 

India's biometric entry-exit system at 84 airports provides a template, having 

identified 1,200 wanted criminals in its first year (Bureau of Immigration India, 

2023). 

AI-Driven Policing: Data as the New Patrol Officer 

Lagos State's facial recognition pilot at Orile Junction demonstrated a 28% crime 

reduction, outperforming Chicago's similar initiative which achieved 19% (Lagos 

State Security Trust Fund, 2023). However, as Ferguson (2021) cautions in The 

Rise of Big Data Policing, such systems require robust oversight to prevent 

algorithmic bias - a concern amplified by Nigeria's inconsistent crime reporting 

standards (Cleen Foundation, 2023). 

IoT Protection: Smart Defenses for Critical Assets 

Shell Nigeria's acoustic sensors reduced pipeline vandalism by 63% along the 

Trans-Niger Pipeline (Shell Sustainability Report, 2023). Comparatively, 

Colombia's IoT pipeline monitoring system achieved 81% reduction in attacks 

(Ecopetrol, 2022), suggesting Nigeria could benefit from adopting similar mesh 

network technologies. 

AR/VR Training: Simulating Success and Monitoring Locations 

The Nigerian Army's VR training at Jaji improved tactical scores by 35%, mirroring 

outcomes from the UK's Virtual Reality Policing Programme which reduced 
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training casualties by 42% (Ministry of Defence UK, 2022). However, in Digital 

Policing in Developing Nations, successful implementation requires culturally 

relevant scenarios, not repurposed Western modules. 

Implementation Framework and Strategic Recommendations for Nigeria 

To conclude this paper, we can see that Nigeria stands at a critical juncture in its 

fight against multifaceted security threats. It is strongly recommended to presents 

a comprehensive, roadmap to systematically integrate disruptive technologies into 

the nation's security architecture. The implementation framework outlined here 

presents a comprehensive, five-year roadmap to systematically integrate disruptive 

technologies into the nation's security architecture. This is not merely about 

adopting new tools, but about fundamentally transforming how Nigeria anticipates, 

prevents, and responds to security challenges across its territories. 

The first two years must focus on deploying technologies that deliver rapid results 

while laying foundations for more complex systems. Drone surveillance networks 

will become Nigeria's eyes in the skies, particularly across the bandit-prone 

Northwest and terrorist-infested Northeast. Drawing from Morocco's success in 

border security, these unmanned systems will patrol Nigeria's vast, ungoverned 

spaces, feeding real-time intelligence to newly established regional command 

centers. Simultaneously, the completion of biometric enrollment and its integration 

at border posts will create a digital shield against cross-border criminal movements. 

These initial steps alone could reduce illegal border crossings by 40-50% based on 

similar implementations in Kenya and India. 

With foundational systems in place, the next phase introduces advanced 

capabilities. AI-powered policing in Lagos, Abuja, Kano, and other major cities 

will shift security operations from reactive to predictive. Drawing lessons from 

Chicago's ShotSpotter system and London's facial recognition programs, Nigerian 

authorities can anticipate criminal activity before it occurs. Concurrently, IoT 

sensors along vulnerable oil pipelines and power infrastructure will create an 

invisible web of protection, potentially cutting economic losses from vandalism by 

half. This period will also see the emergence of Nigeria's first cadre of digital 

forensics experts, capable of tracing cybercriminals and financial fraud networks. 

The final phase cements these technologies into Nigeria's security DNA. Virtual 

reality training academies across all six geopolitical zones will revolutionize 

personnel development, allowing security forces to simulate everything from 
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hostage rescues to bomb disposals without real-world risks. By this stage, all 

systems will achieve full interoperability - a drone spotting suspicious activity in 

Sokoto can automatically alert nearby biometric checkpoints while predictive 

algorithms analyze the patterns. 

 

Three pillars must underpin this transformation: A National Security Technology 

Council with authority to cut through bureaucratic barriers, a sustainable funding 

model combining government commitment, private investment, and international 

partnerships and a massive skills development program to create homegrown tech-

security experts 

 

Implementation begins with urgent actions: establishing the governance structure, 

emergency drone procurement, and completing the NIN enrollment. Quarterly 

progress reviews will ensure accountability, with independent audits verifying 

results. The risks are substantial - from technological failures to public resistance - 

but the alternative of maintaining the status quo is far more dangerous. 

 

This framework offers Nigeria more than piecemeal solutions; it presents a vision 

for becoming a regional leader in technology-driven security. By systematically 

building capabilities while adapting to local realities, Nigeria can turn the tide 

against insecurity within this five-year window. The time for incremental change 

has passed - what's needed now is bold, coordinated action to secure Nigeria's future 

through technological transformation. 

 

The question is not whether Nigeria can afford this investment, but whether it can 

afford not to make it. With political will and proper execution, this blueprint can 

deliver a safer, more secure nation within a single presidential term. 

 

Conclusion and Recommendations 

Nigeria's security crisis has reached a critical inflection point where traditional 

approaches are demonstrably inadequate against evolving threats. This study 

reveals how disruptive technologies from AI-driven predictive analytics to 

blockchain-secured systems offer transformative potential for addressing the 

nation's security challenges. The evidence from global implementations proves 

these tools can significantly enhance threat detection, response times, and 

operational effectiveness when properly deployed. 
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The analysis exposes a troubling paradox: while Nigeria faces sophisticated, 

technology-enabled threats from insurgents and criminal networks, its security 

architecture remains anchored in analog-era strategies. This technological lag 

creates dangerous vulnerabilities that adversaries continue to exploit. The case 

studies examined from biometric systems reducing identity fraud to drone 

surveillance curtailing bandit attacks demonstrate that solutions exist, but require 

strategic adoption. 

 

Nigeria's path forward demands more than piecemeal technological adoption it 

requires a fundamental reimagining of security governance. The challenges are 

substantial, including infrastructure gaps, institutional resistance, and skills 

shortages. However, the cost of inaction measured in lost lives, economic damage, 

and national instability makes technological transformation not just preferable, but 

imperative. The evidence presented in this study makes clear that Nigeria's security 

future will be determined by its willingness to embrace innovation and overcome 

implementation barriers. 

 

This research underscores that technology alone cannot solve Nigeria's security 

crisis, but without it, sustainable solutions remain out of reach. The window for 

action is closing as threats grow more sophisticated. Nigeria must now choose 

between leading a technological revolution in African security governance or 

falling further behind evolving threats. The stakes could not be higher for the 

nation's stability and future prosperity. 
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Abstract 

This study examined the relationship between emotional intelligence and academic performance 

among senior secondary school students in Katsina Zonal Education Quality Assurance, Nigeria. A 

sample of 365 students was selected from a population of 5679 senior secondary school students 

using a multi-stage sampling technique. Data were collected using an adapted version of the 

Emotional Intelligence Questionnaire (EIQ) designed by Johnson (2020) and students' academic 

records in English and Mathematics, which served as a measure of academic performance. The 

reliability of the EIQ instrument was established through a pilot study, and the data were analyzed 

using Modern Microsoft SPSS Version 22. Three hypotheses were tested at a 0.05 level of 

significance, and the results revealed a significant correlation between emotional intelligence and 

academic performance for both male and female students. The findings suggest that students with 

high emotional intelligence tend to perform better academically, and that emotional intelligence is 

a significant predictor of academic achievement. The study recommends incorporating emotional 

intelligence development programs in secondary schools to enhance students' self-awareness, 

motivation, and counseling services. This can be achieved through training and workshops that 

focus on developing emotional intelligence skills, such as self-awareness, self-regulation, and 

empathy. The study concludes that emotional intelligence plays a crucial role in determining 

academic success and recommends that policymakers, educators, and parents prioritize the 

development of emotional intelligence among secondary school students. By doing so, learners can 

develop into emotionally stable, resilient, and confident individuals, capable of achieving their full 

potential and contributing positively to their communities. 

 

Keywords: Emotional Intelligence, Academic, Performance, Secondary School, Students. 

 

Introduction 

Education is a process of living through continuous reconstruction of experiences. 

It is the development of all those capacities in the individual which enable him to 

control his environment and fulfill his belongs. It helps individual is to develop 

personality by making knowledgeable, competent, capable and skillful. It plays a 

vital role in the development of human capital and is linked with an individual’s 

well-being and opportunities for better living (Themothy, 2018; Oginni, et al., 

2017; Gouda, et al., 2019). This means, education is considered as a first step for 
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every human activity and development of a nation at large. As a result, educators 

and researchers have long been interested in investigating variables contributing 

effectively for quality of performance of learners (Eshetu, 2020). 

 

Academic performance measures student's level of mastery in the field of study, 

employers are also accustomed to selecting students with outstanding academic 

achievements (Schroeder, 2020). For policymakers, academic achievement among 

students of learning institutions will determine the formation of human capital and, 

in turn, contribute to the economic development of the country (Khalid & Rahman, 

2023). The academic performance of students is the development of specific skills 

and talents, such as communication, decision-making, and leadership are all 

indicators of an educational institution's performance. In terms of academic 

performance, it is an integrated contribution by students’ kind of motivation, with 

the help of instructors that compel individual emotional intelligence and all other 

types of learning tools available for student to attain academic performance. 

 

Academic performance is another kind of evaluation of education. The 

Performance in English Language in school or college consists of consistent series 

of educational tests, assignment, project, quiz, speech writing, oral presentation, 

grammatical construction, lexis and structure etc. The generally to desirable 

performance in English Language as a subject of curriculum and it is concerned to 

a great extent with the development of knowledge, understanding and acquisition 

of skills. In other words, performance is the attainment or accomplishment of an 

individual in some or particular branch of knowledge after a certain period of 

training. In spite of this implication attached to the English Language as a 

compulsory subject in secondary schools and the Unified Tertiary Matriculation 

Examination (UTME), students’ performance in English Language over the years 

in the West African Senior Secondary Certificate Examination (WASSCE) 

performance fluctuates and this calls for great concern. Students’ motivation is very 

essential in teaching and learning process, students need to be motivated towards 

their academic achievement and their emotional intelligence on academic 

performance should also be examined to identify the influence they may likely have 

among secondary schools’ students. The act of pushing someone to achieve a 

desired course of action or pushing the right bottom to achieve the desired reaction 

is known as motivation (Boris 2022; Badubi, 2017). According to Richardson 

(2014), motivation is defined as willingness and desire that makes one be 

committed to a given activity to achieve specific goals. 
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Research Objectives 

The primary objectives of these research study was to determine the emotional 

intelligence as correlate of academic performances among secondary schools 

students in Katsina Zonal Education Quality Assurance (ZEQA), while the specific 

objectives are: 

i. To examine the relationship between emotional intelligence and academic 

performance among senior secondary schools students. 

ii. To assess how emotional intelligence companies (self-awareness, self-

regulation, and motivation) influence students learning outcomes 

iii. To investigate the impact of emotional intelligence on students ability to 

manage academic stress 

 

Research Questions 

The following research questions are formulated to guide the study: 

i. How does emotional intelligence relate to academic performance among 

senior secondary schools students? 

ii. What influence do emotional intelligence components (self-awareness, self-

regulation, and motivation) have on Students learning outcomes? 

iii. What are the impact of emotional intelligence on Students ability to manage 

academic stress? 

 

Hypotheses 

The following null hypotheses were formulated to guide the study: 

H01 There is no significant difference between emotional intelligence and 

academic performance among senior secondary schools students 

H02 Emotional intelligence components (self-awareness, self-regulation, and 

motivation) do not significantly relate to students learning outcomes 

H03 Emotional intelligence dose not significantly affects students’ ability to 

manage academic performance 

 

Research Design 

The research design for this study will be correlational research design will be 

preferred by research for this work, it test the degree to which to or more attributes 

or measurements on the same group of elements or objects. Correlational study is 

a quantitative variables from the same group or population are determined to see if 

there is a relationship between them (Nworgu, 2015) this will enable the researcher 

to a certain the extent to which variations in one variable are related to variations 



HUKJOVTED VOLUME 1 NUMBER 1 2025 

254 

 

 

of one another variable. Also it is used to establish an association between variables, 

and attempt to predict academic performance. In this study, the variables of interest 

under study are students’ emotional intelligence as correlate of academic 

performance. Among senior secondary schools students of Katsina Zonal 

Education Quality Assurance (ZEQA). 

 

Population of the Study 

The target population for this study consists of 5,679 Senior Secondary School 

(SSII) students in public senior secondary schools within Katsina Zonal Education 

Quality Assurance, spanning three local government areas. The focus on SSII 

students is intentional, as they are predominantly teenagers, either below or above 

18 years of age, and are still under the care of their parents or guardians. This 

demographic is of interest because teenagers in this age group are undergoing 

significant physical, emotional, and psychological changes, making it a critical 

stage to assess factors influencing their academic performance and emotional well-

being. 

 

Samples and Sampling Techniques 

The study employed a purposive sampling technique to select a representative 

sample of 365 SSII students from a population of 5,679 students across 11 schools 

in Katsina Zonal Education Quality Assurance. The sample size was determined 

using Krejcie and Morgan's (1970) table, ensuring a statistically robust 

representation of the population. 

 

The sampling frame consisted of 11 schools, comprising co-educational 

institutions, boys-only schools, and girls-only schools, selected through deliberate 

sampling (Fox, 1969). This approach ensured that key elements of the population 

were represented. Proportionate sampling was then used to determine the sample 

size from each school, resulting in a total sample of 365 students (boys and girls). 

 

The selected schools, 11 out of 32 in the zone, formed the study's sample, providing 

a diverse and representative pool of participants. This sampling strategy enabled 

the researcher to capture a broad range of perspectives and experiences, enhancing 

the study's validity and generalizability. 
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Instrumentation 

For data collection, the researcher employed four instruments: the adapted Students' 

Motivation Questionnaire (SMQ), Academic Performance Questionnaire (APQ), 

Emotional Intelligence Questionnaire (EIQ), and a constructed English Language 

Performance Test (ELPT). The questionnaires were administered and collected 

using face-to-face and direct delivery techniques to ensure a significant return rate 

of completed questionnaires. The scores obtained were subjected to Pearson 

Product Moment Correlation Coefficient 'r' statistics to test the formulated 

hypotheses, as it is suitable for examining relationships between variables, 

specifically for hypotheses 1-3. 

 

Validity and Reliability of the instruments 

The study established the validity and reliability of the instruments used. Face and 

content validity were ensured through validation by three experts from the 

Department of Educational Psychology and Counselling, and Department of 

Measurement and Evaluation, Federal University Dutsinma, Katsina State. The 

experts' observations, comments, and suggestions were incorporated to ensure the 

instruments' relevance, appropriateness, and coverage of the content area. 

 

The reliability of the instruments was determined using Cronbach Alpha, yielding 

a test-retest reliability coefficient value of 0.98, indicating a high level of reliability. 

This rigorous validation process ensured that the instruments accurately measured 

what they were designed to measure, providing a solid foundation for the study's 

findings. 

 

Researcher-Designed Tests in English Language and Mathematics (ELM) 

The Senior Secondary School students were given a test in English language and 

Mathematics which contained forty items extracted from the WAEC paste question 

papers. The result obtained from the ELM was converted in grades A, B, C, D or E 

to numerical expression to allow for statistical operation. Grade A with scores 

above 100-70 was represented by 4.0 points while grade B with 69-60 marks was 

represented as 3.0 points. Grade C with 59-50 marks was represented as 2.0 points 

and grade D with 49-40 marks was represented by 1.0 points. Grade E with less 

than 40 marks is represented as 0 point. 4.0 points was the highest score a student 

can obtain. The Grade points Average (GPA) for Senior Secondary School Students 

is calculated by adding the grades obtained from the two disciplines under 

consideration, English and Mathematics and divided by 2. 
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Presentation, Analyses and Interpretation of Result 

H01: There is no significant relationship between emotional intelligence and 

academic performance of Senior Secondary School Secondary School 

Students. 

This hypothesis was tested by relating the emotional scores of students and their 

academic performance to Pearson’s correlation analysis as shown in table 1. 

Table 1: Relationship between Students’ Emotional intelligence and their 

Academic Performance 
Variables N Mean Std r-Cal P.Value Decision 

Emotional 365 86.96 20.941 .216 .000 Ho Rejected 
Academic 365 88.12 21.188 

Sources: Research Filed Work, 2024 

From the result of table 2, students’ emotional intelligence and academic 

performance was positively related and significant, Pearson’s r (382) = -.216, p < 

.05. This indicates a significant relationship between students’ emotional 

intelligence and their academic performance because the p-value is less than the .05 

level of significance. Therefore, H01 which states that there is no significant 

relationship retain. Emotional Intelligence as Correlate of Academic Performance 

among Senior Secondary School Students in Katsina Zonal Education Quality 

Assurance significant relationship between students’ emotional intelligence and 

academic performance of Senior Secondary School students was rejected. 

H02: There is no significant relationship between male students’ emotional 

intelligence and their academic performance. 

This hypothesis was tested by relating male students’ emotional intelligence scores 

and their academic performance to Pearson’s correlation analysis as shown in table 

2. 

Table 2: Relationship between Male Students’ Emotional intelligence and their 

Academic Performance 
Variables N Mean Std r-Cal P-Value Decision 

Emotional 365 88.40 20 .291 -.190 Ho Rejected 
Academic 365 85.15 20.146 

Sources: Research Filed Work, 2024 
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From the result of table 3, male students’ emotional intelligence and their academic 

performance was positively related and significant, Pearson’s r (193) = -.190, p < 

.05. This indicates a significant relationship between male students’ emotional 

intelligence and their academic performance because the p-value is less than the .05 

level of significance. Therefore, H02 which states that there is no significant 

relationship between male students’ emotional intelligence and their academic 

performance was rejected. 

 

H03: There is no significant relationship between female students’ emotional 

intelligence and their academic performance. 

 

This hypothesis was tested by relating the female students’ emotional intelligence 

and academic performance scores of students to Pearson’s correlation analysis as 

shown in table 3. 

 

Table 3: Relationship between Female Students’ emotional intelligence and their 

academic Performance 
Variables N Mean Std r-Cal P-Value Decision 

Emotional 365 86.48 21. -. 243 .001 Ho Rejected 
Academic 365 88.28 2.893 

Sources: Research Filed Work, 2024 

 

From the result of table 4, female students’ emotional intelligence and their 

academic performance was positively related and significant, Pearson’s r (391) = - 

.243, p = .001. This indicates a significant relationship between female students’ 

emotional intelligence and their academic performance because the p-value is less 

than the .05 level of significance. Therefore, H03 which states that there is no 

significant relationship between female students’ emotional intelligence and their 

academic performance was rejected. 

Discussion 

The first finding indicates that emotional intelligence of students has a significant 

relationship on academic performance among senior secondary school students. 

This then support the assertion by Sule (2020) that emotional motivation is a term 

used to describe those processes, both initiative and rational by which people seek 

to satisfy the basic drives, perceived needs and personal goals, which trigger off 

human behavior. Likewise, it lent credence to how Robin (2022) describes teachers’ 
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motivation as the willingness to exert high levels of efforts towards organizational 

goals conditioned by the efforts ability to satisfy some individual needs. In other 

words emotional intelligence is a management function that stimulates individuals 

to accomplish laid down institutional goals. It is purposive, designated and goal-

oriented behaviour that involves certain forces acting on or within the individual in 

order to initiate, sustain and direct behaviour (Okam, 2021). 

 

The other findings indicate that female and male students’ emotional intelligence 

has significant relationship to their academic performance. This supported Johnson 

(2019) assertion that a child’s emotional state at school is said to influence his/her 

selective attention, recall, event interpretation, decision making, motivation and 

problem solving abilities. It also support findings by Steven (2023) which revealed 

that emotional intelligence and academic performance are strongly and positively 

related. The findings somehow also affirmed the assertion that women tend to be 

more emotions better and that they have a greater agility as regards certain 

interpersonal skills (Sanchez and Fernandez-Berrocal, 2017). Students’ academic 

performance, for instance, recognizes other people’s emotions better, are more 

perspective and have greater empathy (Aquino 2023, Argyle, 2020, Hargie, 

Saunders and Dickson 2022). In addition, some evidence exists that certain areas 

of the brain dedicated to processing emotions could be larger in women than in men 

(Baron-Cohen, 2020, 2025; Gur, and Gunning-Dixon, Bilker & Gur, 2002). It is 

also believed that there is a difference in cerebral cavity based on sex (Jausovec & 

Jausovec, 2023). 

 

Conclusion 

Emotional Intelligence as Correlate of Academic Performance among Senior 

Secondary School Students in Katsina Zonal Education Quality Assurance From 

the findings and discussion of results, it was concluded that students emotional 

intelligence has a significant effect on their academic performance among Senior 

Secondary School Students of Zonal Education Quality Assurance. Then it is 

important for teachers and other stakeholders in education to emphasize on 

emotional training. That is, training on the development of motivational skills 

among Senior secondary schools in Katsina Zonal Education Quality Assurance. 



HUKJOVTED VOLUME 1 NUMBER 1 2025 

259 

 

 

Recommendations 

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

i. The government should prepare the good counseling planners committee 

that serve as watch dog for the secondary schools students of Katsina Zonal 

Education Quality Assurance and later the state at large. 

ii. School counselors should employ the extensive use of individual and group 

counselling techniques to help students improve on their school adjustment 

and academic performance. School counselling programmes should apply 

the tenets of existing counselling theories such as Fredrick Thorne (1945-

1980) eclectic counseling theory. 

iii. School counselors could serve as a link between students and teachers of 

various school subjects with the view to helping the teachers to take 

cognizance of the gender differences among learners and give them 

differential and specific treatment in line with their gender and motivation 

that is, counselors should provide services that would help teachers gain 

acquaintance with their students as unique, distinct and dynamic 

individuals. 

iv. Counsellors should play significant roles in counselling students on the need 

to engage in activities which are self-fulfilling and which also guarantee the 

positive overall development of the individual and the society in g, the 

following recommendations were made: 

v. Emotional intelligence of students has significant effect therefore, guidance 

and counselors should encourage and support students to develop and 

improve their emotional intelligence and academic performance. 

vi. Male students’ emotional intelligence and academic performance was 

positively related and significant thus, there should be improvement of 

effective teaching strategies for students of junior secondary schools. 

vii. Female students’ emotional intelligence has relation to their academic 

performance therefore teachers, guidance and counselors should increase 

their work diligently so that all students are catered for. 
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Abstract 

This paper investigates the influence of Home Economics education on family nutrition and health 

well-being in Katsina Metropolis. The aim of the study is to examine how exposure to Home 

Economics education impacts nutritional awareness, meal planning practices, food choices, and 

overall family health outcomes. A descriptive survey research design was adopted for the study. The 

population comprised six hundred and thirty seven (637) families, including Home Economics 

graduates, students, and families without a Home Economics background. Convenient, simple 

random, and systematic sampling techniques were used to select two hundred (200) respondents. 

Data were collected using structured questionnaires and analyzed using descriptive statistics, 

including frequency and percentage. Findings reveal that individuals with Home Economics 

education demonstrate higher nutritional knowledge and healthier dietary practices compared to 

those without such education. The results also indicate that Home Economics education positively 

influences family health by reducing the incidence of malnutrition and diet-related diseases. It is 

recommended that families emphasize Home Economics education, and that government agencies 

and curriculum planners should establish policy interventions aimed at integrating nutrition 

education into broader community outreach. 

 

Keywords: Home Economics, Education, Family, Nutrition, Health 

 

Introduction 

Home Economics Education is a multidisciplinary field that equips individuals and 

families with essential knowledge and skills in areas such as nutrition, health, 

resource management, and family well-being. It is concerned with improving the 

quality of life of individuals, families, and communities. It examines the nutritional 

needs of families, childcare, health and resource management from the perspectives 

of individuals living in families and communities (Mngusen, 2022). According to 

Smith and Johnson (2018), Home Economics Education aims to prepare individuals 

to plan balanced meals, select nutritious foods, and manage household resources 

effectively. 

Nutrition is a fundamental component of Home Economics Education. It involves 

the study of nutrients in food, how the body utilizes them, and the relationship 

mailto:hauwau.iliyasu@hukpoly.edu.ng


HUKJOVTED VOLUME 1 NUMBER 1 2025 

263 

 

 

between diet, health, and disease (Butler, 2020). Nutrition education equips 

individuals with the knowledge required to make informed food choices and 

understand the health implications of dietary practices. It emphasizes the 

importance of balanced diets for all family members and contributes to improved 

health outcomes (Smith & Johnson, 2018; SpringerLink, 2020). 

The family is a social unit that plays a crucial role in shaping individuals' nutritional 

habits and overall well-being. It serves as the primary setting for socialization and 

the transmission of cultural, health, and dietary practices. The family unit is central 

to the application of Home Economics principles, as it is within the context that 

dietary habits are formed and health behaviors are practiced. Educating family 

members, particularly caregivers, on nutrition and health can lead to improved well-

being and a reduction in nutrition-related diseases (Azonuche, 2023). 

In Nigeria, families face significant challenges related to nutrition and health well-

being. These include food insecurity, limited access to healthcare, and economic 

hardship, often exacerbated by insecurity and poverty. Wudil and Haruna (2023) 

highlight that Katsina State is experiencing widespread food insecurity, limited 

access to nutritious food due to rising food prices, insecurity, and inadequate access 

to agricultural inputs such as fertilizer. Moreover, the absence of adequate nutrition 

education contributes to poor dietary choices and adverse health outcomes among 

households. Despite the recognized benefits of Home Economics Education in 

promoting nutritional knowledge and healthy living, there is limited empirical 

evidence on its direct impact on family nutrition and health in Katsina Metropolis. 

This lack of data hinders the development of the program, effective educational and 

policy interventions. Thus, this study seeks to examine the influence of Home 

Economics Education on family nutrition and health well-being in Katsina 

Metropolis, with a view to providing evidence based insights that can inform future 

strategies for improving family health outcomes. 

Objectives of the Study 

The main objective of this study is to examine the influence of Home Economics 

education on family nutrition and health well-being in Katsina Metropolis. The 

specific objectives are to: 

1. Assess the level of awareness and knowledge of family nutrition among 

Home Economics students and graduates in Katsina Metropolis. 

2. Explore the role of Home Economics in improving meal planning and dietary 

practices within families. 
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3. Evaluate how Home Economics education influences the decision-making 

process related to food choices. 

4. Find out the relationship between Home Economics education and the 

reduction of malnutrition-related issues in families. 

Review of Related Literature 

Several studies have highlighted the significance of Home Economics education in 

improving nutrition and family health outcomes. Ritu and Mukul (2020) stated that 

Home Economics education plays a vital role in enhancing individuals' nutritional 

knowledge and promoting overall community health. Smith and Johnson (2018) 

noted that Home Economics education equips individuals with the skills needed to 

plan balanced meals, make nutritious food choices, and manage household 

resources effectively. Similarly, Brown et al. (2017) suggested that Home 

Economics education is strongly associated with improved food selection and 

healthier lifestyle practices, particularly in low-income communities. 

The contribution of Home Economics to nutrition education has been well-

documented. According to Johnson (2019), it provides essential knowledge about 

the nutritional needs of various family members and how to create meals that meet 

those needs. Singh (2020) also emphasized that Home Economics education is vital 

for creating awareness about the consequences of poor dietary habits, particularly 

in rural and semi-urban areas where access to nutrition education is limited. 

Furthermore, Olaniran et al. (2016) and Musa and Sulaimon (2019) highlighted the 

role of Home Economics education in addressing nutrition-related issues such as 

stunting and under nutrition, which are prevalent in many Nigerian households. 

Apaokueze and Okoh (2024) noted that knowledge about nutrition is crucial for 

improving household food choices and consumption patterns, leading to better 

health outcomes. Sunguya et al. (2013) stressed that educating students about 

nutrition can significantly enhance their knowledge and improve dietary behaviors 

and overall well-being. 

Previous studies have also highlighted the relationship between nutritional 

knowledge and dietary habits. For instance, Jeong et al (2014) and Hakli et al. 

(2016) concluded that there is a positive relationship between participants' 

nutritional knowledge scores and their dietary behavior scores. Similarly, the higher 

the students' nutritional knowledge, the better their dietary habits. This indicates 

that dietary behaviors are linked to individuals' nutritional knowledge, reinforcing 
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the need for systematic and continuous nutrition education that enables learners to 

apply such knowledge in real-life situations. 

Moreover, the family’s educational level, socioeconomic status, and cultural 

practices significantly influence nutritional choices and health behaviors. 

According to Al Hashmi and Al Hinai (2020), higher parental education and income 

levels are often associated with healthier dietary habits, while food insecurity and 

limited access to nutritious food contribute to poor health outcomes. Therefore, 

nutrition education is essential not only for individuals but also at the family level, 

as it plays a critical role in combating malnutrition and promoting overall health 

and well-being. 

Research Design 

The researcher adopted a descriptive survey research design. According to Nworgu 

(2015), descriptive survey research permits the collection of data on the 

characteristics, features, or facts about a given population. The design is devoted to 

gathering information about prevailing conditions or situations. This design is 

suitable for the study, as the researcher intends to collect data from three categories 

of people based on their knowledge of nutrition and exposure to Home Economics 

education, with the aim of determining the role that Home Economics education 

plays in enhancing dietary practices and the health well-being of families. 

Population of the Study 

The population of the study comprised six hundred and thirty seven (637) families, 

including Home Economics students, Home Economics graduates, and households 

from Katsina Metropolis. Specifically, the population consisted of forty one (41) 

Home Economics students, ninety-six (96) Home Economics graduates, and five 

hundred (500) households selected from two wards: Wakilin Kudu I and Wakilin 

Kudu II. 

Sample and Sampling Technique 

The researcher purposively selected Home Economics students, Home Economics 

graduates, and families without a Home Economics background as the target 

population. These individuals were selected because they are directly involved in 

the topic of discussion. A total of two hundred (200) respondents were sampled 

using a combination of convenience, simple random, and systematic sampling 

techniques. 
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Home Economics students were selected using convenience sampling based on 

their availability during the administration of the questionnaire. Specifically, 

sixteen (16) out of twenty seven (27) students were selected from the Federal 

College of Education, Katsina. All seven (7) Home Economics students from Al-

Qalam University were included, along with seven (7) students from Hassan Usman 

Katsina polytechnic (comprising both Home Economics and Home and Rural 

Economics students), resulting in a total of thirty (30) students. 

 

Home Economics graduates from 2022 to 2024 were randomly selected using 

simple random sampling technique. Forty-eight (48) out of sixty-five (65) 

graduates from the Federal College of Education, Katsina, and twenty-two (22) out 

of thirty-one (31) graduates from Hassan Usman Polytechnic, Katsina. Al-Qalam 

University graduates were excluded as the institution has not yet produced Home 

Economics graduates. 

 

Additionally, one hundred (100) households out of five hundred (500) were 

selected using a systematic sampling technique, with an interval of four houses 

from two selected wards Wakilin Kudu I and Wakilin Kudu II in Katsina 

Metropolis. 

 

Data Collection 

Data were collected using a structured questionnaire designed to assess 

participants’ knowledge of family nutrition, meal planning, food choices, and 

overall health outcomes. The researcher with the research assistant distributed the 

questionnaires to the respondents. For participants who could not read or write, the 

questions were interpreted and responses were marked accordingly. All 

questionnaires were successfully retrieved and the information gathered was used 

for data analysis. 

 

Data Analysis 

The data collected through the questionnaire were analyzed using descriptive 

statistical methods. Frequency distributions and percentages were employed to 

summarize and present the responses in a clear and concise manner. These methods 

facilitated the identification of patterns, trends, and variations among the variables 

studied, thereby enabling a comprehensive understanding of the influence of Home 

Economics education on family nutrition and health well-being. 



HUKJOVTED VOLUME 1 NUMBER 1 2025 

267 

 

 

Result and Discussion 

Table 1: Awareness of Nutritional Needs 
 

Category of Respondents Frequency of Percentage (%) Respondents 

Home Economics Graduates 70 63% 

Home Economic Students 30 21% 
Families without Home Economics Background 100 16% 

TOTAL= 200 100% 

The results in the table shows that Home Economics students and graduates 

demonstrate a higher level of awareness regarding the nutritional needs compared 

to those without a background in Home Economics education. Approximately sixty 

three percent (63%) of Home Economics graduates having knowledge of the 

nutritional requirements, while twenty one percent (21%) of current students 

demonstrated similar awareness. In contrast, only sixteen percent (16%) of family 

members without Home Economics education showed awareness of nutritional 

needs of their household members. 

Table 2: Meal Management and Food Choices 
 

Category of Respondent   Frequency of   Percentage (%)   Respondents 

Home Economics Graduates 70 61% 

Home Economic Students 30 22% 
Families without Home Economics Background 100 17% 

TOTAL= 200 100% 

The data in the table indicate that respondents with Home Economics education 

actively engage in meal planning and make informed food choices. Approximately 

sixty one percent (61%) of families with Home Economics graduates and twenty 

two percent (22%) of current Home Economics students have planning their meals 

to ensure balanced and varied diets. In contrast, only seventeen percent (17%) of 

families without a background in Home Economics engaging in such meal planning 

practices. 

Table 3: Adoption of Healthier Eating Habits 

Category of Respondent Frequency of Percentages (%) Respondents 

Home Economics Graduates 70 63% 

Home Economic Students 30 21% 

Families without Home Economics Background 100 16% 

TOTAL= 200 100% 
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The data from the table shows that families with members who have received Home 

Economics education have a higher percentage of healthy eating habits. 

Approximately sixty three percent (63%) and twenty one percent (21%) of 

respondents in this group adopting healthier eating habits, compared to only sixteen 

percent (16%) among families without a Home Economics background. 

 

Table 4: Impact of Home Economics Education on Malnutrition Reduction 

Category of Respondent Frequency of Percentages (%) Respondents 

Home Economics Graduates 70 61% 

Home Economic Students 30 21% 
Families without Home Economics Background 100 18% 

TOTAL= 200 100% 

The data in the table indicates a significant correlation between Home Economics 

education and the reduction of malnutrition-related issues within families. Sixty-

one percent (61%) of families with members who are Home Economics graduates 

exhibit the highest reduction in malnutrition-related problems. In comparison, 

twenty one percent (21%) of current Home Economics students contribute notably 

to reducing malnutrition in their families. On the other hand, only eighteen percent 

(18%) of families lacking a background in Home Economics education show a 

reduction in malnutrition-related issues. 

 

Discussion 

The findings of this study underscore the positive influence of Home Economics 

education on family health and nutrition. It not only increases individuals' 

awareness of nutritional requirements but also equips them with practical skills for 

meal planning and informed food choices. The observed improvement in dietary 

practices among families with Home Economics students and graduates suggests 

that education in this field plays a crucial role in promoting healthy eating and 

combating nutrition-related health issues. 

 

These results are consistent with previous studies by Smith and Johnson (2018) and 

Brown et al. (2017), which emphasize the effectiveness of Home Economics 

education in improving healthy eating and lifestyles. Similarly, Musa and Sulaimon 

(2019) found that Home Economics education significantly improves dietary habits 

among households. The study also revealed a strong correlation between Home 

Economics education and the reduction of malnutrition-related issues within 
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families. Specifically, sixty one percent (61%) of families with Home Economics 

graduates exhibited the highest reduction in malnutrition, likely due to their 

comprehensive knowledge of nutrition, dietary needs, and meal planning. Current 

students of Home Economics also contribute to a notable reduction in malnutrition 

within their families. While still in training, they begin to apply their knowledge in 

real-life settings, promoting better nutritional practices at home. In contrast, 

families lacking a background in Home Economics education show the least 

reduction in malnutrition-related issues. This may be due to limited knowledge of 

nutrition and dietary needs, resulting in poor food choices and suboptimal health 

outcomes. 

 

These findings support earlier research emphasizing the role of nutrition education 

in reducing the incidence of nutrition-related diseases. For instance, Azonuche 

(2023) reported that educating family members especially caregivers on nutrition 

and health improves family well-being and reduces the occurrence of diet-related 

illnesses. 

 

Conclusion 

The conclusion is drawn based on the research findings. The statistical analysis of 

responses obtained from the questionnaires clearly indicates that Home Economics 

graduates and students demonstrate a higher level of awareness regarding the 

nutritional needs of family members. This category of individuals is also more 

engaged in meal planning and makes more informed food choices compared to 

families without such educational backgrounds. Furthermore, there is a significant 

correlation between Home Economics education and the reduction of malnutrition-

related issues within families. Finally, the findings indicate that Home Economics 

education has a positive impact on family nutrition and health well-being. 

 

Recommendations 

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

1. Families should place greater emphasis on Home Economics education 

programs to improve their nutritional knowledge and health practices. 

2. The government should organize seminars and workshops to educate families 

about nutrition and healthy living. 

3. Government agencies and curriculum planners should establish policy 

interventions aimed at integrating nutrition education into broader community 

outreach. 
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Abstract 

This study examined the role of Technical and Vocational Education and Training (TVET) in driving 

industrial development and workforce modernization in Nigeria amid globalization, technological 

disruption, and shifting labour demands. TVET is crucial for equipping the workforce with industry-

relevant skills to address gaps in the manufacturing sector, which contributes to GDP. The research 

highlights aligning TVET systems with Fourth Industrial Revolution (4IR) technologies via 

curriculum modernization, digital integration, and public-private partnerships. Despite policy 

frameworks like the National Policy on Education (2013) and the National Vocational 

Qualifications Framework (NVQF), implementation gaps persist due to underfunded infrastructure, 

fragmented curricula, and limited industry linkages. Survey indicated that only 22% of TVET 

institutions have updated curricula for emerging sectors like renewable energy, while 68% lack 

industry partnerships. Systemic challenges include outdated equipment, insufficient digital training 

capacity, and neglect of the informal sector. A survey was used in the study and findings underscore 

that reimagining TVET as a demand-driven system is essential for fostering workforce agility, 

enhancing industrial competitiveness, and reducing youth unemployment. The research concludes 

that modular TVET programs tailored to formal and informal sectors, alongside robust 

infrastructure and policy coherence, are pivotal to sustainable industrialization and economic 

diversification in Nigeria. 

 

Keywords: TVET, workforce modernization, industrial development,  

 

Introduction 

The rapid evolution of globalization, technological disruption, and shifting labour 

market demands has intensified the urgency to address skills gaps in Nigeria’s 

manufacturing sector, a critical driver of industrialization and economic 

transformation. UNESCO (2020) underscores, foundational skills in dispensation 

for decent employment and productivity in modern economies, yet millions of 

Nigerians enter adulthood without these competencies, perpetuating cycles of 

underemployment and economic stagnation. The Fourth Industrial Revolution 

(4IR) has further amplified these challenges, with automation, Artificial 

Intelligence, and advanced manufacturing reshaping industrial structures and 
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necessitating new technical and digital proficiencies (World Bank, 2019). 

Technical and Vocational Education and Training (TVET) emerges as a pivotal 

mechanism to equip Nigeria’s workforce with industry-relevant skills, foster 

innovation, and propel sustainable industrialization. 

 

The Global Competitiveness Report (2019) highlights that nations prioritizing 

workforce modernization through targeted skills development are better positioned 

to harness technological advancements and enhance global competitiveness. For 

Nigeria, where the manufacturing sector contributes just 9% to GDP NBS (2023) 

despite its vast potential, TVET represents a strategic lever to align human capital 

with the demands of a dynamic industrial landscape (African Development Bank, 

2022). Pavlova (2020) asserts that TVET systems must evolve beyond traditional 

pedagogies to embrace flexibility, digital integration, and partnerships with 

industry, ensuring learners acquire competencies tailored to emerging sectors such 

as smart manufacturing, renewable energy, and agro-processing. 

 

Nigeria’s policy frameworks, including the National Policy on Education (2013) 

and the National Industrial Revolution Plan (NIRP), NIRP (2014), recognize TVET 

as central for reducing youth unemployment and advancing industrial growth. 

Recent initiatives like the Nigerian Vocational Qualifications Framework NVQF 

(2021) and the National Board for Technical Education (NBTE) Act 2024 aim to 

standardize training quality and enhance linkages between education providers and 

industries (Federal Ministry of Education, 2021). However, persistent challenges 

such as fragmented curricula, underfunded infrastructure, and misalignment with 

informal sector needs, continue to hinder TVET’s potential (Ogunji et al., 2021). 

World Bank 2022, reveals that only 18% of Nigerian manufacturing firms report 

workforce readiness, citing gaps in technical, digital, and soft skills as critical 

bottlenecks to productivity and innovation. 

 

Nigeria’s industrialization ambitions hinge on reimagining TVET as a responsive, 

demand-driven system. Cedefop’s (2020) emphasis on skills ecosystems that 

integrate education, industry, and policy, explore strategies to modernize curricula, 

leverage public-private partnerships, and scale digital training platforms. Okorie 

and Eze (2021) emphasize, TVET that, must transcend its conventional role to 

become a catalyst for workforce agility, enabling Nigerian industries to compete in 

an era of rapid technological flux. 
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Literature Review 

The conceptualization of Technical and Vocational Education and Training 

(TVET) remains contested, reflecting evolving labor market demands and 

technological advancements. UNESCO (2020) frames TVET as a critical enabler 

of inclusive growth, bridging formal education and labor market needs through 

skills development tailored to economic priorities. However, terminological 

inconsistencies, such as distinctions between “vocational” and “technical” 

education, continue to hinder policy coherence in Nigeria, as noted by Okorie and 

Eze (2021). While vocational education often emphasizes artisanal trades like 

carpentry or tailoring, technical training focuses on advanced sectors such as 

engineering, automation, and smart manufacturing, necessitating alignment with 

global standards (World Bank, 2022). This dichotomy complicates efforts to 

position TVET as a driver of industrial development, particularly in Nigeria’s 

manufacturing sector, which contributes less than 10% to GDP and faces acute 

skills shortages exacerbated by misaligned TVET systems (African Development 

Bank, 2023). 

 

Nigerian Educational Research and Development Council (NERDC, 2021) 

conceptualizes TVET as a competency-based pathway integrating technology, 

applied sciences, and industry-specific practices to prepare learners for formal and 

informal employment. This definition contrasts sharply with outdated societal 

perceptions of TVET as a secondary option for academically underperforming 

students, a stigma that perpetuates low enrollment rates and undermines its 

potential to modernize the workforce (Adeniran et al., 2020). The transformative 

potential of TVET lies in its adaptability to Fourth Industrial Revolution (4IR) 

technologies, such as robotics and additive manufacturing, which demand 

redefined curricula and digital pedagogy (World Bank, 2019). Despite this, policy 

frameworks like Nigeria’s National Policy on Education (2013) and the National 

Vocational Qualifications Framework (NVQF), designed to standardize TVET 

delivery and enhance industry relevance, face significant implementation gaps. For 

instance, the African Union (2023) reports that only 22% of Nigerian TVET 

institutions have updated their curricula to reflect emerging sectors like renewable 

energy and agro-processing, while 68% lack partnerships with local industries. 

These challenges are compounded by infrastructural deficits, with Ogunji et al. 

(2021) finding that 80% of technical colleges in Nigeria operate with obsolete 

equipment, undermining hands-on training critical for manufacturing 

competitiveness. 
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Digitalization has emerged as a key theme in modernizing TVET systems. Cedefop 

(2022) advocates for hybrid learning ecosystems that blend virtual simulations with 

traditional workshops to cultivate skills in automation and data analytics. In 

Nigeria, the National Board for Technical Education (NBTE) has piloted digital 

training platforms, but systemic capacity gaps persist: a 2022 World Bank survey 

reveals that only 15% of TVET instructors possess proficiency in digital tools, 

limiting the sector’s ability to align with 4IR demands. Furthermore, Nigeria’s 

informal economy, which employs 85% of the workforce, remains a critical yet 

neglected component of industrial development. Adeyemi (2021) argues that 

modular, flexible TVET programs are needed to certify artisanal skills and enhance 

productivity in small-scale manufacturing, bridging the gap between informal 

practices and formal industrial standards. However, current policies prioritize 

formal sector alignment, overlooking the informal sector’s potential as a catalyst 

for inclusive growth. 

 

Historical Overview of Technical and Vocational Education in Nigeria 

Technical and Vocational Education and Training (TVET) in Nigeria has evolved 

through multiple phases of reform, reflecting the nation’s industrialization 

ambitions and labor market challenges. Post-independence, Nigeria prioritized 

technical education to address skills shortages in key sectors, establishing 

institutions like the Industrial Training Fund (ITF) in 1971 and the National Board 

for Technical Education (NBTE) in 1977. Despite these efforts, formal employment 

growth lagged behind the rapidly expanding workforce, leading to persistent 

unemployment rates exceeding 33% as of 2023 NBS (2023), with youth 

unemployment surpassing 50% (NBS, 2023). The Federal Ministry of Education 

(2020) acknowledges that Nigeria’s TVET system has historically struggled to 

produce graduates with industry-relevant skills, necessitating systemic reforms to 

align training with labor market needs. 

 

African Development Bank (2021), highlights that Nigeria’s TVET landscape has 

long been fragmented across multiple ministries and agencies, including the NBTE, 

the National Directorate of Employment (NDE), and state-level vocational centers. 

This disorganization, described by UNESCO (2020) as a coordination crisis, 

hindered effective skills planning and resource allocation. For instance, the NBTE’s 

initial mandate to standardize technical education was undermined by overlapping 

roles with the ITF and private sector-led initiatives, creating redundancies and 

diluting impact (Okorie & Eze, 2021). 
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In the 2000s, Nigeria intensified efforts to streamline TVET through policies like 

the National Policy on Education (revised 2013) and the Nigerian Industrial 

Revolution Plan (NIRP), which positioned TVET as a driver of economic 

diversification. The launch of the National Vocational Qualifications Framework 

(NVQF) in 2021 aimed to harmonize certifications and enhance workforce 

mobility. However, implementation gaps persisted. World Bank (2022) notes that 

weak inter-agency collaboration and underfunding left 70% of technical colleges 

without modern equipment, stifling practical training critical for manufacturing 

competitiveness. 

 

The Role of TEVT in National Development 

Skills and competencies are pivotal drivers of modern economies, serving as 

catalysts for industrial innovation and economic diversification. As the African 

Development Bank (2023) emphasizes, building a skilled workforce is central to 

transforming Nigeria’s economy, reducing poverty, and enhancing global 

competitiveness. This recognition has spurred renewed policy focus on Technical 

and Vocational Education and Training (TVET), particularly since the 2010s, with 

Nigerian policymakers and international partners aligning strategies to harness 

TVET’s potential for sustainable development (World Bank, 2021). 

 

Globally, nations face the urgent challenge of equipping workforces with adaptive 

skills to meet evolving industrial demands. UNESCO (2020) notes that TVET is 

uniquely positioned to bridge the gap between education and employment, 

fostering social inclusion and technological agility. For Nigeria, this translates to 

redesigning curricula that prioritize employability, entrepreneurship, and 

responsiveness to sectors like renewable energy and advanced manufacturing (ILO, 

2022). The Nigerian Economic Recovery and Growth Plan (ERGP) underscores 

TVET’s role in poverty reduction, advocating for partnerships between training 

institutions and industries to ensure skills alignment with labor market needs 

(Federal Ministry of Budget and Planning, 2021). A defining feature of TVET is its 

labor-market orientation, emphasizing hands-on competencies that enable 

graduates to thrive in dynamic economies. Cedefop (2020) highlights that modular, 

flexible TVET systems can cater for diverse learners, from secondary school 

graduates to informal sector artisans, fostering inclusive growth. For instance, 

Nigeria’s National Board for Technical Education (NBTE) has piloted programs in 

mechatronics and agro-processing, targeting youth unemployment rates of 53% 

(NBS, 2023). Such initiatives align with Okorie and Eze’s (2021) assertion that 
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TVET must evolve beyond traditional trades to integrate digital literacy and green 

skills, ensuring graduates meet 4IR standards. Additionally, TVET’s 

transformative power lies in its capacity to cultivate a technically proficient and 

entrepreneurial workforce. As the Nigerian Employers’ Consultative Association 

(NECA, 2022) argues, investing in TVET infrastructure and industry-linked 

training is non-negotiable for driving industrialization and economic resilience in 

Nigeria. 

 

Nigerian Industrial Development 

Nigeria’s industrial development has been a focal point of scholarly analysis in 

recent years, with researchers emphasizing both its potential and persistent 

challenges. Adeniran et al. (2020) argue that “Nigeria’s industrial growth is stifled 

by inconsistent policy implementation, particularly the disconnect between federal 

industrial blueprints like the Nigeria Industrial Revolution Plan (NIRP) and state-

level execution, which perpetuates reliance on oil revenues and undermines 

diversification.” This critique highlights governance fragmentation as a critical 

barrier. Similarly, Okorie and Eze (2021) stress the role of human capital, noting 

that the skills gap in Nigeria’s workforce, driven by misaligned Technical 

Vocational Education and Training (TVET) systems, forces industries to depend 

on imported expertise for advanced manufacturing technologies, eroding local 

competitiveness. 

 

On globalization, Emejo (2022) Observed that Nigeria’s industrial sector struggles 

to compete regionally due to high production costs, weak quality standards, and 

overdependence on imported raw materials, a crisis worsened by inadequate trade 

policies and poor quality control mechanisms. Collectively, these authors identify 

policy coherence, skills development, infrastructure modernization, informal sector 

integration, and global competitiveness as pillars for revitalizing Nigeria’s 

industrialization. However, challenges such as corruption and brain drain, and 

persist, necessitating reforms like public-private partnerships, curriculum 

modernization, and technology-driven industrial strategies to unlock sustainable 

growth. 

 

Workforce Modernization 

Workforce modernization in Nigeria has emerged as a critical focus for researchers 

addressing the nation’s economic transformation. Adeniran et al. (2020) highlight 

the urgency of digital upskilling, noting that Nigeria’s workforce remains ill- 



HUKJOVTED VOLUME 1 NUMBER 1 2025 

278 

 

 

prepared for the Fourth Industrial Revolution (4IR), with only 12% of tertiary 

institutions offering curricula aligned with digital skills like AI, robotics, or data 

analytics a gap that stifles industrial innovation. This disconnect extends to 

Technical Vocational Education and Training (TVET) systems, where Okorie and 

Eze (2021) argue that the misalignment between TVET programs and industry 

needs has left Nigerian manufacturing firms struggling to adopt advanced 

technologies due to a lack of skilled operators, underscoring the need for industry-

driven curriculum reforms. 

 

The informal sector, which employs 85% of Nigeria’s workforce, presents both a 

challenge and opportunity. Adeyemi (2021) emphasizes that Nigeria’s informal 

workers lack access to formal skills certification, limiting their productivity and 

integration into modern value chains, advocating for modular TVET programs to 

certify artisanal skills. However, infrastructural deficits further impede progress. 

Ogunji et al. (2021) revealed that only 30% of Nigerian technical institutions have 

functional internet connectivity, crippling efforts to deliver digital training critical 

to workforce modernization, linking poor infrastructure to sluggish skills 

development. Meanwhile, youth unemployment peaking at 42.5% reflects systemic 

failures, as Emejo (2022) observes that Nigeria’s youth are inadequately equipped 

with skills relevant to emerging sectors like renewable energy and fintech, wasting 

the demographic dividend. 

Workforce modernization has become an essential pillar of industrial development, 

especially as global production systems lean more heavily on digital technologies 

and advanced manufacturing processes. For Nigeria, this shift requires a workforce 

that is not only technically trained but also adaptable, digitally literate, and capable 

of working with emerging technologies. Studies such as Adeniran et al. (2020) 

point out that the country’s workforce still lags in digital readiness, with limited 

exposure to automation, data-driven processes, and smart manufacturing systems. 

This gap reinforces the need for TVET institutions to build stronger industry 

linkages, update training facilities, and integrate digital tools into instruction. As 

Okorie and Eze (2021) argue, workforce modernization depends on a TVET system 

that evolves with industry trends and provides learners with access to modern 

machinery, industry-led mentorship, and competency-based assessments. Without 

these elements, Nigeria risks widening the skills gap that already constrains its 

manufacturing potential. 
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Discussions 

Changing societal perceptions about Technical Vocational Education and Training 

(TVET) remains a major challenge. Many people, including students and parents, 

view TVET negatively, often associating it with failure or considering it a less 

prestigious option compared to university education. Even parents with TVET 

backgrounds often prefer their children to pursue careers as doctors or lawyers, 

believing these professions offer better opportunities. This mindset has hindered 

the development of TVET in Nigeria and contributed to its low social status. In 

most communities, a university degree is still seen as the primary pathway to social 

mobility, even though it may lead to unemployment. Until TVET is widely 

recognized as a program that equips individuals with essential skills for self-

reliance and national development, its prospects for professional growth will 

remain limited. 

 

Despite these challenges, TVET has the potential to stimulate Nigeria's industrial 

and economic development by equipping individuals with practical skills that can 

lead to self-employment. Respondents have expressed similar views, emphasizing 

that TVET graduates contribute significantly to the economy by creating jobs for 

themselves and reducing government burdens related to job creation. Additionally, 

TVET can strengthen manufacturing and construction sectors, reduce reliance on 

foreign goods and services, and expand Nigeria's tax base through self-employed 

individuals. Moreover, it empowers young people by providing access to skill 

acquisition and productive employment opportunities, thereby improving their 

economic status and contributing to socio-economic growth. 

 

The global trends of technological advancements, mass unemployment, and 

industrial restructuring have also impacted Nigeria's industries. For example, 

tailoring businesses have evolved from small home-based operations into large-

scale manufacturing companies equipped with industrial machines. However, this 

transformation underscores the need for enduring and high-quality technical 

education as industries increasingly demand skilled workers capable of operating 

advanced machineries. Unfortunately, there is a significant mismatch between the 

skills taught in Nigerian TVET institutions and the rapidly changing needs of 

industries. Graduates often lack exposure to modern tools and equipment during 

their training. 
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Furthermore, merely acquired skills does not guarantee employment. TVET 

strategies often fail by not aligning training programs with growth sectors capable 

of generating employment opportunities. Providing vocational training solely as a 

means of keeping youth off the streets undermines its credibility as an effective 

response to unemployment. 

 

The awareness level among educators and learners regarding modern industry 

practices is also alarmingly low. Institutions reported relying on outdated resources 

such as books rather than firsthand exposure to modern tools and trends. Addressing 

these issues requires redesigning Nigeria’s TVET system through curriculum 

updates, institutional-industry partnerships, increased funding, retraining 

educators, and adopting innovative program models. These measures are essential 

for producing globally competitive graduates equipped for modern workforce 

demands. 

 

Conclusion 

The findings from this study show that Nigeria’s TVET system sits at a turning 

point. The manufacturing sector is expanding and becoming more technology-

driven, yet the workforce remains limited by outdated training practices, weak 

industry collaboration, and infrastructure that cannot support modern skills 

development. These gaps have contributed to a persistent mismatch between what 

industries need and what TVET graduates can offer, deepening youth 

unemployment and slowing industrial competitiveness. 

 

The study also highlights that societal perceptions continue to hold TVET back. 

Many learners still view it as a second-choice pathway, even though the country’s 

evolving industrial landscape clearly demands practical, technical, and digital 

competencies. At the same time, educators and institutions lack access to updated 

tools and exposure to modern industry standards, which restricts the relevance and 

quality of training. These challenges underscore the urgency of repositioning TVET 

as a driver of workforce modernization rather than a fallback option. 

 

Addressing these issues will require a coordinated effort across policy, institutions, 

and industry. Modernizing curricula, improving equipment, integrating digital 

learning, and strengthening partnerships with employers are essential steps. The 

study’s findings affirm that TVET can play a central role in Nigeria’s industrial 

transformation, but only if it becomes more responsive to labor market needs and 
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more closely connected to emerging sectors. With these reforms, TVET can deliver 

a workforce that is adaptable, competitive, and capable of supporting sustainable 

industrial growth. 
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Abstract 

Fenestration, defined as the design, arrangement, and construction of openings such as windows, 

doors, and skylights, plays a critical role in enhancing energy efficiency, natural lighting, thermal 

regulation, and occupant comfort. In regions such as Katsina State, Nigeria, where climatic 

conditions are predominantly hot and dry, effective fenestration design is essential for minimizing 

heat gain, improving ventilation, and reducing dependence on mechanical cooling systems. This 

review examines contemporary fenestration practices in commercial and residential buildings, 

highlighting the relevance of material selection, glazing technology, and design strategies for 

improving building performance in Katsina State. The review synthesizes current literature, 

evaluates emerging technologies, and analyzes their implications for sustainable architecture 

within the local climatic context. Findings reveal that integrating high performance fenestration 

with climate responsive design can substantially enhance energy conservation and occupant 

wellbeing. The study recommends the adoption of context specific fenestration solutions, policy 

support, and further research tailored to the unique environmental conditions of Katsina State 

Keywords: Fenestration, Energy Efficiency, Katsina State, Building Design, Sustainable 

Architecture  

 

Introduction 

Fenestration refers to the placement, design, and construction of openings in a 

building, including windows, doors, and skylights. These elements are central to 

the visual quality, energy performance, and functional efficiency of both residential 

and commercial buildings. Fenestration influences natural lighting, ventilation, 

thermal comfort, and energy consumption across climatic zones (Geng, Huang, and 

Zhao, 2018; Li and Yang, 2020). The integration of appropriate fenestration 

systems is therefore essential for sustainable building performance. 

 

In Katsina State, located in the hot dry climatic zone of northern Nigeria, buildings 

are exposed to intense solar radiation and prolonged periods of high temperatures. 

These conditions increase cooling loads and impact indoor comfort if fenestration 

is not properly designed. Research suggests that a significant portion of heat gain 
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in buildings can occur through windows and other openings (Rashid, Emad, and 

Farooq, 2021). Consequently, effective fenestration design is necessary for 

reducing energy demand, improving ventilation, and supporting adaptive comfort 

strategies for occupants in Katsina State. 

 

Rationale for Fenestration and Relevance to Katsina State 

Fenestration performs several critical functions that contribute to the overall 

performance of a building. Key rationales include enhancing natural daylighting, 

which reduces reliance on artificial lighting and lowers electricity consumption, 

and supporting natural ventilation to moderate indoor temperatures without 

mechanical cooling. Studies indicate that effective daylighting strategies can reduce 

lighting energy and cooling needs depending on climatic conditions (Babiak, 

Olbinski, and Kowalski, 2020). 

 

In Katsina State, the high solar intensity and extreme temperatures create 

challenges for indoor comfort. Without proper fenestration design, buildings are 

prone to increased heat penetration, glare, and higher cooling costs. The application 

of glazing materials with low U values, shading devices, and strategic window 

orientation can significantly reduce solar heat gain and enhance thermal comfort 

(Zhang, Liao, and Chao, 2019). Climate responsive fenestration therefore plays a 

crucial role in creating energy efficient and comfortable buildings in Katsina State. 

 

State of the Art Fenestration Products 

Modern fenestration technologies emphasize improved thermal performance 

through reduced heat transfer. Innovations such as multilayer glazing, vacuum 

glazing, and low emissivity coatings provide superior insulation and minimize heat 

loss or gain (Rashid, Emad, and Farooq, 2021). Smart windows with 

electrochromic capabilities allow dynamic control of light and heat transmission, 

adjusting in response to environmental conditions (Wang, Zhao, and Zhang, 2022). 

 

Glazing Technologies 

Glazing significantly affects the performance of fenestration systems. The use of 

gas filled glazing, such as argon or krypton, enhances insulation by lowering 

thermal conductivity. Self-cleaning glazing technologies reduce maintenance 

demands, while solar cell glazing integrates energy generation with daylighting (Li 

and Yang, 2020; Gridley and Kruger, 2022). 
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Future Research Opportunities 

Emerging materials such as phase change substances and advanced solid air 

formulations hold promise for improving thermal performance. Research is also 

focusing on integrating fenestration systems with renewable energy technologies, 

including building integrated photovoltaic systems that combine energy generation 

with shading and insulation (Fischer, Kuster, and Heitz, 2023). 

 

Fenestrations in Commercial and Residential Buildings 

Overview of Fenestration Design and Benefits 

Fenestration contributes to building aesthetics, structural performance, daylighting, 

and ventilation. In commercial buildings, curtain walls and large glazing systems 

support architectural flexibility and natural lighting, while also influencing thermal 

performance (Geng, Huang, and Zhao, 2018). 

 

Energy Efficiency and Daylighting 

Research on daylighting shows significant potential for reducing cooling and 

lighting energy through optimized fenestration design (Brager and Baker, 2020). 

Parameters such as U value, visible transmittance, and shading coefficient 

determine the effectiveness of daylighting strategies. 

 

Life Cycle Cost Analysis 

Life cycle cost assessments demonstrate that fenestration choices significantly 

influence operational costs over time. Studies consider window wall ratio, thermal 

properties, and shading performance in cost benefit analyses (NFRC, 2021). 

 

Market Trends and Challenges 

The shift toward energy efficient fenestration is growing, although challenges such 

as high initial costs, limited awareness, and insufficient data on optimal selections 

hinder adoption (Fischer et al., 2023). 

 

Literature Review 

The study of fenestration systems in buildings has garnered substantial attention 

due to their significant impact on energy performance, occupant comfort, and 

environmental sustainability. This literature review synthesizes key findings from 

various studies on fenestrations, focusing on design considerations, materials used, 

energy efficiency, and emerging trends in technology. 
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Design Considerations in Fenestration 

Numerous studies emphasize the importance of integrating fenestration design with 

overall building architecture. Orientation, size, and spacing of windows influence 

daylight penetration and thermal performance. Strategic placement of windows can 

minimize heating and cooling loads, reducing energy consumption (Geng et al., 

2018; Li and Yang, 2020). 

 

Materials and Technologies 

Selection of materials is pivotal in enhancing energy efficiency. Single glazed 

windows are increasingly replaced with double and triple glazed units that 

incorporate low emissivity coatings, gas fills, and thermally broken frames to 

improve insulation (Rashid et al., 2021). Advances in smart glazing, such as 

electrochromic materials, allow dynamic control of solar heat gain and daylighting 

(Wang et al., 2022). 

 

Table 1 Common Fenestration Technologies and Their Benefits 
Technology Description Primary Benefit 

Low E Glazing Coating that reduces 

emissivity of glass 

Reduces solar heat gain and 

improves insulation 

Double/Triple Glazing Multiple panes separated by 

gas fills 

Improves thermal insulation 

and reduces U value 

Vacuum Glazing Paned units with vacuum gap Minimizes  conductive  heat 
transfer 

Electrochromic Glass Smart glass that changes tint Dynamic control of light and 
solar gain 

BIPV Glazing Glass integrated photovoltaic 
cells 

Generates electricity while 
providing shading 

 

Note. Technologies selected are representative of current options in fenestration 

design. 
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Figure 1. Estimated percentage reduction in energy consumption attributed to 

selected fenestration technologies. 

 

Energy Efficiency and Performance Metrics 

The energy performance of fenestration systems is a focal point. High performance 

fenestration can significantly lower energy use in both residential and commercial 

buildings. Standardized metrics such as U factor, Solar Heat Gain Coefficient, and 

Visible Transmittance provide benchmarks for comparative analysis (NFRC, 

2021). 

 

Impact on Occupant Comfort and Well being 

Research highlights the correlation between fenestration design and occupant 

comfort. Well designed windows contribute to thermal comfort and psychological 

well being by facilitating connections with the outdoor environment through natural 

daylight. Daylighting has been linked to productivity and health benefits (Kaarlela, 

Sari, and Markkula, 2019; Brager and Baker, 2020). 

 

Emerging Trends in Fenestration 

Trends include building integrated photovoltaics, passive design strategies, and 

adoption of passive house standards that prioritize high performance fenestration 

systems (Gridley and Kruger, 2022; Fischer et al., 2023). 

 

Challenges and Problems Associated with Fenestrations 

Energy Efficiency Concerns 

Poorly designed fenestration can lead to excessive energy loss or gain, increasing 

energy consumption and costs. Air leakage from inadequate sealing undermines 
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HVAC performance. Traditional single glazing often fails to meet modern 

standards (Rashid et al., 2021). 

Glare and Visual Comfort 

Excessive glare from direct sunlight can cause discomfort and reduce productivity. 

Balancing natural light with glare control often complicates design decisions 

(Brager and Baker, 2020). 

Material Limitations 

Durability and maintenance of fenestration materials pose challenges, particularly 

in regions with extreme weather. Environmental impact of manufacturing and 

disposal of certain materials is also a concern (Fischer et al., 2023). 

Regulatory Compliance 

Variations in building codes and standards can complicate construction processes 

and lead to compliance issues. Builders and architects may struggle to keep up with 

evolving regulations (NFRC, 2021). 

Cost Implications 

High performance fenestration systems can increase upfront costs, which may deter 

adoption despite long term benefits (Gridley and Kruger, 2022). 

Aesthetic vs Functional Trade offs 

Balancing aesthetics and functional performance presents challenges that may 

result in compromises affecting building performance and occupant satisfaction (Li 

and Yang, 2020). 

User Behavior 

Occupant behavior and preferences influence the effectiveness of fenestration 

systems. Improper use of shading devices or ventilation options can reduce 

performance (Brager and Baker, 2020). 

Recommendations 

Based on this paper, the following recommendations were made: 

1. Adopt high performance materials including low E coatings, double or triple 

glazing, and thermally broken frames to enhance energy efficiency. 

2. Use an integrated design approach that aligns fenestration with architectural and 

mechanical systems to maximize performance. 
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3. Embrace smart technologies such as electrochromic glazing and automated 

shading to optimize daylighting and thermal comfort. 

4. Conduct behavioral studies and provide user training on optimal use of 

fenestration systems. 

5. Advocate for policy and regulatory frameworks that incentivize energy efficient 

fenestration and support research and development. 

 

Conclusion 

Fenestration systems are pivotal in shaping building energy performance, occupant 

comfort, and environmental sustainability. To address challenges, a multifaceted 

approach that includes advanced materials, smart technologies, user training, and 

policy support is essential. In Katsina State, climate responsive fenestration is 

particularly important for reducing energy demand and improving thermal comfort. 

Collaboration across disciplines will be necessary to advance sustainable 

fenestration practices in the region. 
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Abstract 

The Nigerian construction industry is slowly evolving from traditional methods toward the use of 

modern construction technologies (MCTs), which promise to improve quality, reduce delays, 

enhance cost-effectiveness, and support sustainable development. Despite these benefits, several 

obstacles continue to hinder widespread adoption. This study explores the major challenges limiting 

the use of MCTs in Nigeria and examines how sustainable integration can be achieved. A mixed-

method approach was used, involving surveys and interviews with construction professionals across 

various states. The findings point to high costs, lack of skilled manpower, poor regulatory 

frameworks, and resistance to change as core issues. However, there is clear awareness among 

stakeholders about the advantages of modern technologies, especially in achieving long-term 

sustainability goals. To bridge the gap between awareness and action, this paper recommends a 

combination of policy reform, targeted training programs, and investment in local innovation. These 

steps could help reposition the Nigerian construction sector toward a more efficient and 

environmentally responsible future. 

 

Keywords: Modern construction technology, Nigeria, construction challenges, sustainability, 

innovation.  

 

Introduction 

Around the world, modern construction technologies (MCTs) are transforming how 

buildings and infrastructure are designed, built, and maintained. These technologies 

ranging from prefabricated components and 3D printing to Building Information 

Modeling (BIM) and green construction systems are redefining speed, safety, and 

sustainability in the building sector. 

 

In Nigeria, where the demand for housing and infrastructure is growing rapidly, the 

need for innovation in construction has never been more urgent. However, the 

reality on the ground tells a different story. Most building projects in Nigeria still 

rely heavily on outdated methods that are labor-intensive, time-consuming, and 

often environmentally harmful. 
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Why is the adoption of modern construction technology so slow in Nigeria? What 

barriers are stopping professionals, clients, and policymakers from embracing the 

future? And more importantly, what can be done to ensure that innovation translates 

into long-term sustainability? This paper seeks to provide answers by identifying 

the core challenges facing MCT adoption in Nigeria and proposing solutions for 

achieving a more modern, sustainable construction industry. Through a blend of 

field data, expert opinions, and literature analysis, the study sheds light on the path 

forward. 

 

Literature Review 

Modern construction technology (MCT) has been widely recognized as a game-

changer in the global construction space. Technologies such as BIM, precast 

systems, energy-efficient designs, and advanced machinery have led to major 

improvements in project delivery, cost control, and environmental performance 

(Babatunde et al., 2020). 

 

In Nigeria, however, adoption has lagged behind. Many construction firms are 

aware of these innovations, but several studies have pointed out that deep-rooted 

challenges are slowing progress. Oyewobi et al. (2019) note that while MCTs offer 

speed and precision, many firms shy away due to lack of expertise and high startup 

costs. Akinola (2018) highlights how reliance on manual labor and traditional tools 

remains dominant, especially in rural and semi-urban regions. 

 

Institutional factors also play a role. Weak policy implementation, limited access 

to training, and inadequate infrastructure often discourage investment in new 

technologies. Adebayo and Udo (2021) argue that policy support is critical in 

shaping a sustainable innovation ecosystem. 

 

Despite the challenges, there’s optimism. Research by Aliu and Yusuf (2022) 

reveals that MCTs can significantly reduce construction waste and improve energy 

efficiency both key sustainability goals. What’s missing, however, is a coordinated 

effort to bridge the gap between potential and practice. 

 

This review shows that while the awareness of MCT benefits exists in Nigeria, the 

path to practical, large-scale adoption remains blocked by financial, technical, and 

regulatory hurdles. 
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Methodology 

Research Design 

To better understand the real-world challenges of adopting modern construction 

technology in Nigeria, this study adopted a mixed-method research design. The 

goal was to combine hard data with human perspectives to create a well-rounded 

analysis. 

 

Data Collection 

A structured questionnaire was administered to 120 professionals, including 

builders, engineers, architects, and quantity surveyors working in Abuja, Lagos, 

Kaduna, and Port Harcourt. 

In addition, 10 in-depth interviews were conducted with senior professionals from 

public agencies and private construction firms. 

Secondary data were also gathered from academic articles, policy documents, and 

industry reports. 

Sampling and Analysis 

Respondents were selected through purposive sampling, targeting those directly 

involved in construction planning and technology use. Data from questionnaires 

were analyzed using descriptive statistics, while qualitative data from interviews 

were grouped into key themes such as policy gaps, training needs, and cost 

implications. 

This approach allowed the study to capture both numbers and narratives what 

professionals experience on-site, and what they believe is needed for change. 

Results 

The data collected painted a clear picture of where Nigeria currently stands in terms 

of MCT adoption: 

Awareness vs. Implementation 

A strong majority (78%) of respondents had heard of at least one modern 

construction method. 

However, only 34% had ever participated in a project where such technologies were 

actually used. 
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Major Challenges Identified 

i. High Initial Costs: 92% said that the cost of purchasing and maintaining MCT 

tools and systems is too high. 

ii. Lack of Skilled Labor: 86% identified limited access to trained professionals 

as a core issue. 

iii. Resistance to Change: 65% noted that clients and artisans often prefer 

familiar, traditional methods. 

iv. Weak Policy Support: 72% agreed that government policies do not adequately 

promote MCT use. 

v. 4.3 Perceived Benefits 

vi. 83% believed MCTs can reduce waste and environmental impact. 

vii. 75% agreed that these technologies can improve quality and speed of delivery. 

 

Readiness for Change 

Encouragingly, 67% said they would be more willing to use MCTs if provided with 

training or incentives. 

 

Discussion of Results 

The results confirm what previous studies have suggested there is a significant gap 

between awareness and practical adoption of modern construction technology in 

Nigeria. 

 

High costs are a central issue. Many firms operate on thin budgets and cannot afford 

to experiment with unfamiliar technologies, especially when cheaper, traditional 

methods are still accepted by clients (Akinola, 2018). The lack of financial 

incentives from government or development banks further discourages early 

adoption. 

 

Another factor is the shortage of skilled labor. Even when firms are open to trying 

new tools or systems, they struggle to find professionals with the necessary training. 

This speaks to the urgent need for updated curricula in universities, as well as 

vocational training programs tailored to MCTs. 

 

Cultural resistance, though often overlooked, is also significant. Many clients and 

even site workers are hesitant to deviate from “what they know works.” Awareness 

campaigns and pilot demonstration projects could help reduce these fears by 

showing tangible results. 
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The good news is that professionals do see the long-term benefits of MCTs. With 

the right push through better policies, targeted training, and cost-sharing 

mechanisms Nigeria has a real opportunity to modernize its construction sector in 

a way that supports both economic growth and environmental sustainability. 

 

Conclusion 

This study set out to understand why the adoption of modern construction 

technology in Nigeria remains low despite widespread awareness of its benefits. It 

found that high costs, limited skills, outdated policies, and resistance to change are 

the main barriers. However, there is also a growing appetite for change. With 

strategic support from government, industry, and academia, these barriers can be 

addressed. 

 

Recommendations 

To support sustainable MCT adoption in Nigeria, this paper recommends: 

i. Introducing tax reliefs or grants for firms investing in MCT tools and training 

ii. Developing hands-on training programs for professionals, artisans, and 

students 

iii. Establishing clear and enforceable policies that support innovation 

iv. Promoting local research to reduce dependence on imported technologies 

v. By taking these steps, Nigeria can unlock the full potential of modern 

construction technologies and build a sector that is more efficient, inclusive, 

and sustainable. 
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Abstract 

With the current state of global demand for circular economy, construction industry is continuously 

searching for sustainable construction approach to combat the rapid depletion of global resources 

and ongoing environmental crises. This paper presents a bibliometric analysis of the existing 

published articles which have substantiated a rising concern on global policy and regulatory gaps 

on circular construction. The paper used VOSviewer to provide a better understanding of the 

current state of circular construction practices which has recently received a global attention in 

various countries to become a substitute to the linear model of construction. To explore the present 

study, the researcher used co-authorship, co-citation and keywords to determine the current policy 

and regulatory trends and concerns that dictate the present-day practice in the field of circular 

construction. The findings revealed a regulatory and policy deficits especially in the developing 

countries that rarely implement the circular construction practices. Also, the findings noticed a 

higher research productivity and citation from developed countries including the USA, China and 

Europe with an increasing interest in the concepts of sustainability, waste management, and life 

cycle assessment. Overall, the paper concluded with highlighting the importance of future research 

on a new area that include modular construction and urban mining that make it necessary to expand 

the exchange of experience between countries, appealing for enhanced cooperation among 

countries so that circular construction practices could be espoused, particularly in countries with 

a relatively low levels of legislations. 

Keywords: Circular Construction, Environmental Crises, Life Cycle Assessment, Sustainability, 

Waste Management. 

 

Introduction 

It has been recognised that construction industry accounts for about 40% of the total 

energy consumption across the globe, releasing about 10% of global greenhouse 

gas GHG emissions and discharges more than a third of global wastes (American 

Institute of Architects AIA, 2020). It was also proven that construction industry 

impacts the environment, building structures alone throughout their lifecycle are 

responsible for the generation of solid and gaseous wastes (Ghisellini, Ulgiati and 

Cialani, 2016). Undoubtedly, construction industry has a role to play in realizing 

the objectives of sustainable development through implementing circular economy 
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(CE) principles. It has been recognized that adopting circularity principles in 

construction sector can reduce construction wastes and CO2 emissions by creating 

a closed-loop system, resource efficiency, and minimizing waste. This is an 

innovative approach of designing and construction of resource efficient buildings 

through recycling of construction materials and management of construction 

wastes. This has puts more pressure to the players in the industry to find a balance 

which needs to be countered by achieving environmental sustainability. The key 

indicators of the environmental impacts of construction industry is evidenced by 

the ecological degradation and environmental crises which have driven the research 

focus to achieving sustainability through economic, environmental conservation, 

social, and health impacts in decision making. Furthermore, there is the need for 

industrial and social innovations for sustaining construction procedures that protect 

and improve environmental sustainability. 

It has been reported by Geng, Sarkis and Bleischwitz (2019), that the environmental 

effects of construction industry can partly be attributed to several construction 

materials, construction activities, heavy and sophisticated equipment used for 

construction processes that require substantial amounts of energy. Similarly, the 

ever growing concern of huge amounts of construction and demolition wastes pose 

another issue that makes it important to protect and sustain the environment through 

recycling of the construction materials and construction wastes. For example, 

almost 2.2 billion tons of construction and demolition wastes are being released 

annually across the globe, this is testified by Geissdoerfer, Savaget and Bocken, 

(2018) that US and Canada only produced about 600 million tons of construction 

and demolition wastes most of which goes to landfills. This figure represent 

approximately about 25% of the global wastes. Therefore, the research in 

construction industry is continuously focusing on and investigating the alternative 

construction procedures that can eliminates wastes, minimizes use of resources and 

reduce environmental and economic impacts (Geissdoerfer et al., 2018). 

 

The circular construction in itself, is a paradigm shift from conventional 

construction methodologies to a more economical and sustainable construction 

procedures through which resources are managed, recycled and re-used within the 

construction industry. It is relatively a new approach that is nicely finding its feet 

as an effective substitute to the ordinary methods of construction procedures. Hart 

(2019) opined that circular construction is a new approach that aims to minimize 

construction wastes and managed use of resources throughout the entire building 
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lifecycle. Similarly, embracing circularity in construction industry is an essential 

move towards to a more sustainable future, since it decreased construction wastes, 

reduced the use of virgin construction materials, lowered environmental impacts 

and lessened energy consumption and GHG emissions. Also, Thompson (2019) 

believed that circularity in construction industry encouraged reclaiming of used 

construction materials and facilitate cost-effective maintenance, enhanced 

economic competitiveness and reduced over reliance on imports and generating 

new employment opportunities. According to Geng (2019) circular construction 

involves planning, designing, construction and operation of building structures in 

way that resources can be managed and reused through the extensive use of 

technologies. Adams, Moncaster and Pomponi (2017) reiterated that circular 

construction approach encourages the use of renewable and reclaimed construction 

materials thereby enhancing building lifecycle by making it possible to recovered, 

recycled or reused construction wastes into construction materials so as to minimize 

environmental impacts. 

 

Consequently, it is imperative to assert that despite the impending potentialities of 

circular construction in improving sustainability and reducing the environmental 

effects posed by the construction industry, there are numerous policy and regulatory 

shortfalls affecting the current approach for circular construction across the globe. 

Johnson and McArthur (2018) believed that lack of unified policy and regulatory 

framework acceptable internationally for circular construction contradicts the 

notion of circular economy, since individual nations may have their own separate 

method for circular approach. This has created a serious gaps in international policy 

and regulatory framework and it may hindered the global approach for circular 

economy. Moreover, the extent to which circular construction is economically 

sustainable continues to be debated given that in some nations the cost of recycling 

or reusing construction wastes is higher than that of purchasing new construction 

materials (Adams et al., 2017). Although, the overall objectives of circular built 

environment has been directed towards achieving sustainability, but the costs of 

implementing circular mechanisms such as planning and organizations for 

deconstruction of building structures can be extremely expensive. This economic 

barrier has limited the implementation of circular construction approach in many 

nations indicating poor policy and regulatory supports. Another aspect of economic 

challenge is that there is no well-established market for reclaimed or recycled 

construction materials in most of the nations and hence, reclaimed or recycled 

materials remained extremely too expensive (Chen, Lu & Huang, 2021). For this 
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reason, Geissdoerfer, Savaget, Bocken, and Hultink (2017) suggested that a well-

coordinated and consistent various governments’ efforts to support the 

implementation of circular construction practices in the construction sector is 

needed. Similarly, Verhagen (2020) restated that there is a need for more cooperation 

among different players in the construction industry to share their own knowledge 

and develop common definition, methodologies, and metrics to embrace the 

application of the circular construction strategies as spelt out by principles of 

circular economy. 

 

Although, the benefits of circular economy are becoming an issue of discoursed 

more frequently across the globe. Still, the application of circular construction is 

not uniform due to persistent policy and regulatory gaps. This is obviously that, the 

commitment to circular construction differs across many nations and regions. For 

instance, some countries in Europe and Asia succeeded in providing supportive 

policies and regulatory engagements, while others still lack adequate legislation to 

promptly switch to circular construction approach (Adams & Moncaster, 2017). 

This is because policies and regulations dealing with construction industry in these 

countries are in most cases confined to safety and structural issues without adequate 

consideration being made for sustainability and efficient use of resources. In recent 

years, the European Union has been the most proactive in encouraging circular 

construction through policies like the Circular Economy Action Plan CEAP of the 

EU which describes a framework for the construction industry towards creating a 

circular economy. According to European Union Commission (2020), the main aim 

of the action plan is to define the methodology to develop a common circularity 

framework for inclusive application and assessment in new and existing buildings 

to support decision-making for all value chain stakeholders and appraise the 

implementation level of the European Circular Economy Action Plan ECEAP. Of 

equal importance is the focus on the use of environmentally friendly construction 

materials, recycling of construction wastes and introduction of market signals on 

circular building (European Union Commission, 2020). Furthermore, few EU 

countries have adopted national level circular built environment policies. For 

example, the Netherlands, which has come up with a plan of a circular economy in 

the country by 2050 in the construction sector policies including design for easy 

disassembly and reuse of the construction materials. The incoherence nature in the 

application of these policies bring about occasional voids which present unusual 

challenges to the implementation of circular construction practices in the country 

(Garcia & Mendez, 2022). Also, in the U.S.A., waste management legislation is not 
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in harmony with construction industry requirements which allowed construction 

companies to recycle or reuse construction materials (Ghisellini et al., 2016). In 

addition to the failure of the U.S regulatory frameworks for public procurement, 

which is one of the main enablers of circular construction to feature circular design 

prescriptions. The indifference has been a source of concern to offer an opportunity 

for adopting circular construction principles in the U.S public funded projects. 

 

Remarkably, there are a number of countries that have developed policies and 

regulatory frameworks for circular construction in their domains. To these 

countries, government interventions are all-important when it comes to 

implementing circular construction principles. For instance, the Dutch government 

has put in place some policy measures that have introduced tax exemptions and 

grants on construction companies that have adopted the use of recycled materials 

to encourage circular building projects (Ghisellini et al., 2016). In Denmark, 

government has put in place some regulatory actions in such a way that no 

demolition works would be practiced unless the material wastes should be 

retrieved, recycled and reused. This attempt has created a unique market for more 

construction projects to be established, which leads to minimizing the economic 

factor of a circular construction. Yet again, the individual policy prospects of 

circular construction in some countries around the globe still looked unclear and 

uncoordinated. According to Geng, Sarkis and Ulgiati (2019) the absence of 

harmonization of circular economy policies across countries poses serious 

challenges to the promotion of circular construction worldwide, especially for the 

global construction companies who are dealing with the circular regulations in the 

country of their operations. Although, there are more countries that have remained 

at the early stages of recognizing circular economy within their construction sector, 

but these countries have established proper policy and regulatory structures capable 

of supporting circular construction (Anderson & Schmidt, 2017). This situation has 

clearly predicted the much needed enhancement in the international cooperation to 

exchange information and circular practices that would support circular 

construction policy and standards across the globe. Undoubtedly, this would fasten 

the evolution process of sustainable built environment. To address these limitations 

and provide a deeper understanding of the structural and evolutionary landscape of 

circular construction research, this study proposes the following research questions: 

1. Who are the most influential authors and articles published per year driving 

the development of circular construction? 
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2. What are the main keyword cluster advancing the research frontiers in circular 

construction and how have they evolved over time? 

3. What are the emerging research trends in circular construction? 

 

Research methodology 

A bibliometric analysis technique to identify the existing global policy and 

regulatory deficits in circular construction was carried out to enable the researcher 

to collect a coherent data on the topic under study. Based on the previous research, 

Bibliometric analysis technique is a research methodology which can be used to 

logically assess a published peer reviewed articles and their bibliography based on 

the analysis of co-citation, co-authorship and keywords. The process was divided 

into four key stages: (1) Research objectives establishment (2) Data gathering (3) 

Data analysis, and (4) Synthesis analysis. The first part of this approach was the 

researcher’s focused on data gathering. Academic databases such as Scopus, Web 

of Science and Google Scholar were searched systematically to retrieve circular 

construction related literature through a carefully selected keywords. The second 

part of the approach was the screening of the samples by applying inclusion and 

exclusion criteria to refine the dataset. The third part was the use of bibliometric 

tools (VOSviewer) to perform co-citation, co-authorship network and keyword 

clustering analysis, and the fourth part was the integration of results to provide a 

coherent conclusion. The overall research workflow is illustrated in Figure 1. 

 

Bibliometric Analysis Software 

Bibliometric analysis software VOSviewer was frequently used by researchers to 

explore scientific literature, identify emerging trends and collaboration networks 

within a particular field or topic. Developed and released in 2010 by Neels Jan Van 

Eck and Ludo Watman from Centre for Science and Technology Studies, Leiden 

University, allows researchers to analyze patterns of co-citation and co-authorship 

to gain insights into the structure and development of scientific fields. Likewise, 

the software enables researchers to analyze the relationships between authors, 

publications, keywords within a dataset. The software tool is available for free to 

the public (www.vosviewer.com). This research uses VOSviewer 1.6.20 for 

bibliometric analysis in the field of circular construction. 

http://www.vosviewer.com/
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Step I. Research Objective Establishment 

• Identifying research gaps in existing circular construction studies. 

• Define 3 key research questions: co-authorship, co-citation and keywords clustering domains 

• Data base: Scopus, Web of Science and Google Scholar 

• Time Span: 2000 - 2025 
• Search Terms: Waste Management, Sustainability, Circular Economy OR Circular Construction, 

Policy OR Regulatory gaps. 

 

Step II. Data Screening and Refinement 

• Exclusion of duplicates 

• Removal of irrelevant document 
• Final articles used. 234 articles 

 

Step III. Bibiliometric Review 

• Tool: VOSviewer: co-authorship, co-citation analysis, keywords clustering domains 

 

Step IV. Integration of Results 

• Analysis and integration of results 

• Discussion of the findings 
• Conclusion based on the research findings 

Fig.1. Flowchart of this study. 

 

Results and Analysis 

Table 1: Top 15 Most Globally Cited Authors and their Citation Bursts 

S/N TITLE AUTHOR(S) YEAR CITATIONS 

1 Circular Economy in Construction: An 

Integrative Framework 

Pomponi & 

Moncaster 

2017 550 

2 Global Sustainability and Policy in Circular 

Construction 

Adams et al. 2018 540 

3 Recycling and Material Efficiency in 

Construction 

Zaman & Lehmann 2016 500 

4 Life Cycle Assessment for Circular Buildings Ghisellini et al. 2017 490 

5 Integration of Waste Management for Circular 

Construction 

Hart et al. 2019 480 
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6 Modular Construction and Sustainable 

Buildings 

Geissdoerfer et al. 2017 470 

7 Urban Mining: exploring the Opportunities in 

Construction Industry 

Kubbinga et al. 2020 460 

8 Innovations in Circular Building Design van Stijn & Gruis 2019 445 

9 Tax Incentives for Circular Economy in 

Construction Sector 

Geng et al. 2018 440 

10 Material Reuse and Sustainable Construction 

Approaches 

Pomponi et al. 2019 430 

11 Policy Frameworks for Circular Construction Murray et al. 2018 405 

12 Circular Construction Practices in Developing 

Economies 

Singh et al. 2019 395 

13 The Role of Governments in Circular 

Construction 

Chen et al. 2021 385 

14 Circular Supply Chains in the Construction 

Industry 

Johnson et al. 2018 380 

15 Circularity Metrics for Building Materials Garcia et al. 2022 370 

 

It can be observe from the table 1 above that presents the results of the top 15 most 

cited published articles that received the highest citations in the field of circular 

construction. These articles have been very important in academic and policy 

discourse especially as they present fundamental understanding of the prospects 

and issues related to transitioning to a circular construction economy. However, 

most of these articles were centred on issues that were associated to waste 

management, material recycling and recovery and sustainability indicators that 

includes LCA and policy measures which promote circular construction. As 

illustrated in the above table, the most cited papers have been considered the most 

sources of information on how to build sustainable constructions and seem to be 

helpful to the academia and policymakers as they offer a good reason to produce a 

policy framework to shift to a circular construction. 
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Fig. 1: Distribution of Articles Published Per Year (2000-2024) 

 
 

Based on the results obtained from this study, Fig. 1. Presents the results of the 

reviewed articles which revealed that most of the published articles were from the 

growing amount of scientific literature devoted to circular construction. The results 

indicated that research publications on circular construction were significantly 

increased between 2000 and 2024. The increase has shown a total number of 

published articles before 2024 on circular construction and the related policies and 

regulatory issues were limited. Hence, there were only five articles published in the 

year 2000. But, there has been a significant increase in published articles from 2010 

and above which indicated that almost 130 articles published through the year 2024. 

This exponential growth is indicating the rising global focus on sustainability and 

resource conservation in tandem with the effects of construction industry that 

contributes almost 40% of the global carbon emissions (World Green Building 

Council, 2020). Moreover, scholarly works have been piloted over the years which 

have been identified as important as they present fundamental discourse in the field 

of circular construction economy as highlighted in the table above. 
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Fig. 2. Presents the evolution of Keywords per year. 

 

 

Fig. 2 above shows a trend of keywords frequency related to circular construction 

between periods of 2000-2005, 2006-2010, 2011-2015 and 2016-2024 respectively 

to observe the changes in research focus on circular construction. Thus, in the early 

period of 2000-2005, the focused was based on “sustainability” and “environmental 

impact” as the trending keywords that governed the initial research and 

understanding of the environmental implications of construction practices. This 

period demonstrated the evidence of the concept of circular economy did not have 

a profound influence on the construction industry. Moreover, in the period of 2006 

- 2010, the concept of circular economy was introduced in the construction industry 

as a framework with a trend of keywords such as “materials recycle,” and “material 

reuse”. This is according to john (2023) who stressed the understanding of the need 

to increase construction materials efficiency in the construction practices, and it has 

witnessed a rise of publications on waste management initiatives. 

 

In the period of 2011-2015, there was a significant change in the selection of the 

keywords used in most of the published articles, terms such as ‘policy’, 

‘regulation’, ‘building codes’, became more popular. Hart (2019) opined that this 

change in the keywords selection during this period is indicating an increasing shift 

towards emphasizing the status of circularity and policy structures in the 

construction industry. This significance growth has informed how the construction 
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industry plays an important role in the adoption of circular economy. Also, the 

emergence of the European Union’s Circular Economy Action Plan in 2015 

(European Union Commission, 2020) stressed the importance of embracing 

circularity in construction sector, since all E.U member countries are looking at the 

possibility of integrating circular economy framework to their respective legal 

systems. Accordingly, in the present period of 2016-2024, the most recent observed 

keywords in the present study were “modular construction”, “urban mining”, and 

“life cycle assessment” of which Garcia and Mendez (2022) have shown that in the 

present period of 2016 – 2024 circularity in construction industry is the most 

identified trending research area and it remains a complex area of the current 

developments in the construction sector. 

 

Fig. 3: Highly Most Top 25 Publishing Countries and Frequency of 

Publications 

 

 

Fig. 3 presents the results that compared the top 25 countries that considered 

adopting circular economy principles in the construction sector across the globe. 

The results is in the form of ranking focusing on circular construction policies and 

regulations. Considering the comparison in fig. 3, more than a third of the research 

publications on circular construction were from the U. S. A. which possess 320 

publications, while China, Germany, and the United Kingdom follow behind with 

300, 275 and 250 publications respectively. Surprisingly, several less populated 
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European countries such as Denmark, Sweden and Finland perform well in respect 

of the publication outputs. The popularity of these countries highlights their 

significant stride on framing circular construction policy and sustainability 

regulations. 

 

Fig. 4. The trend of keywords used in this study 

 

 

Fig.4 revealed the results of the keywords used in form of a word cloud by the 

author of the present study to search for the relevant published articles in 3 

academic data base. Using this approach, the author identified that the most 

important keywords in the field of circular construction were the ‘Waste 

Management’, ‘Circular Economy’ ‘Sustainability’, and ‘Policy’ which were 

bigger and majorly featured in this words cloud. Moreover, the author identified 

keywords such as ‘Life Cycle Assessment’ LCA, Modular Construction and 

‘Materials Reuse’ revealed that there was a rising concern with the research on 

circular construction, more specifically the management of the material wastes in 

the life cycle of the construction projects (Ghisellini et al., 2016). 
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Fig. 5: Frequency of Most Dynamics Keywords used in Circular Construction 

Research 

 

Fig. 5 presents a results that provides the frequency of the relevant keywords 

frequently found in the latest literature reviewed in this study. Actually, words such 

as ‘circular economy’, ‘sustainability,’ and ‘Waste Management have been the 

most popular key terms used in most of the published articles in circular 

construction research area. This entails a significant shift towards circularity in 

construction sector, indicating an efforts to reduce the environmental impacts of the 

construction industry across the globe. Also, as the concept of the circular economy 

became more fashionable, specifically in USA and EU member countries, terms 

such as “Recycling” and “Material Reuse” were more frequently used in research 

starting from 2010. These changes in keywords correspond with the need for 

sustainable resource management on the global level after adopting Waste 

Framework Directive in the European Union and the Circular Economy Action Plan 

in 2020. 

Discussion of the findings 

The findings of this study were integrated to give a synthesis of the state and the 

research progress and trends on global policy and regulatory gaps on circular 

construction practices. Also, it will form a basis for enhancing the analytical depth 

and lays the foundation for a more systematic understanding of the development of 

circular construction research. Therefore, according to the findings of this study, 

there was an increasing research publications on circular construction in the recent 

years. This is seen in most of the reviewed published articles in the present study 
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which could be attributed to a number of many reasons, among which the pressures 

from the European Union’s Circular Economy Action Plan presented in 2015, 

which has defined strict objectives for decreasing the total amount of waste and 

increasing effectiveness in the use of recyclable materials across the sectors 

including construction sector (European Union commission, 2020). In addition, 

Hart (2020) pointed out that international organizations like the United Nations UN 

in its Sustainable Development Goals SDGs has put an emphasis on circular 

construction as a way of responding to its goal 12 of sustainable consumptions and 

production. This attempt has sets in place a growing demand to continue carrying 

out research on circular construction which have significantly increased 

considering the number of published articles after the period of 2010. Hence, it is 

an indication that the academia has awaken up on what policy frameworks and 

regulations can contribute to encourage circular construction practices (Hart, 2019). 

The dominance of research on circular construction in most of the developed 

countries in the recent years was as a result of the adoption of the circular economy 

principles through policy support and academic education in these countries. For 

example, in the U.S.A, although, national circular economy policy has not been 

adopted, but, states such as California and New York have implemented policies 

that promote the use of re-claimed materials in construction, thereby encouraging 

sustainable construction practices (Adams, Pomponi & Moncaster, 2017). 

Scholarly studies have been instrumental in the formulation of such policies and 

regulations in view of the colossal publication rate from U. S. A’s affiliated 

institutions. 

The highly engaged European countries such as the Netherlands, Germany and the 

United Kingdom U.K were topping the list of the E.U countries that adopt circular 

construction principles. For instance, Ellen MacArthur Foundation (2015) opined 

that the Netherlands, has pledged to switch to 100% circular economy principles 

by 2050. While Germany and the United Kingdom has also helped in setting 

requirements for sustainability in construction practices which seem to encourage 

research on circular construction. The understanding of this efforts could be 

attributed to the number of articles published in these countries. Subsequently, in 

China, central government has actively introduced the concept of circular economy 

in the national prospects for development, this is due to the increased environmental 

problems and giant construction industry in the country. This effort has showcased 

the research outputs of Chinese Scientists and indicated that policies play a critical 

role as the Chinese government has enacted many policies as regards to the 
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management of wastes and recycling of construction wastes, especially in its 

growing metropolitan areas. 

Surprisingly, several less populated European countries such as Denmark, Sweden 

and Finland performed well in respect of the research outputs on circular 

construction. These countries have for long been in the forefront of framing 

environmental policy and sustainability. For instance, Denmark has outlined a 

policy framework concerning “Resource Strategy for Waste Management” 

identifying construction wastes recycling as one of its focal areas. This has 

strengthen both demand and scholarly publications on circularity in the country 

(Ghisellini et al., 2016). Also, Adams et al. (2017) reported that Swedish public and 

private partnership on sustainable building have motivated scholars to continue 

research and publications on circular construction approaches. While developing 

countries are trying to catch up on adopting circular economy principles to achieve 

sustainability and reduce environmental consequences, developed countries still 

continue to lead the research focus and publication trends on circular construction. 

Although, there was increasing evidence that emerging economies such as India, 

Brazil, and Russia are getting involved in the research and publication outputs as 

seen in the frequency of publications in the top 25 publishing countries. But the 

emerging economies are still in a policy dilemma. Most of these countries have 

inadequate policies, regulations and financial incentives to support circular 

construction in the construction sector (Adams & Moncaster, 2018). This issue 

remains a critical policy gaps that ought to be bridge if these countries are to adopt 

circular economy approaches into construction industry. 

Conclusion 

It is apparent to assert that construction industry is a key focus area to lead the 

implementation of circular economy agenda for sustainable living. Besides 

providing enabling environment to mitigate the environmental impacts through 

management of construction materials and recycling of construction wastes, 

construction industry presents an essential focus area towards to a more sustainable 

future. Therefore, it is critical to consider adopting circular construction as 

complementary approach to achieving the objectives of circular economy 

principles. The present study identifies that much work has been done on research 

and publications on circular construction in developed countries, especially in 

Europe, North America and Asia. There was little or no research and publications 

that has been done in Africa and the Middle East. This imbalance indicates a 

consistent policy and regulatory gaps that make it necessary to expand the exchange 
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of experience between countries, so that circular construction practices could be 

espoused, particularly in countries with a relatively low levels of legislations. Also, 

the study identifies that many of the existing published studies are concentrated on 

the wastes management and materials recycling than the policy and regulation for 

circular construction adaptation. 

 

Recommendations 

Finally, based on this study, the following recommendations were made. 

1. Developing countries should focus to determine the importance and strong 

endorsement for material reuse and maximizing storage for reuse generally. 

2. There is the need for a unified policy framework in developing countries on 

public procurement, grants, tax exemption and credits, as well as building 

code, which can be used to enhance circular construction across the globe. 
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Abstract 

The integration of Artificial Intelligence (AI) in Vocational Education has the potential to 

revolutionize the way entrepreneurs and innovators are developed. This paper explores the role of 

AI in fostering entrepreneurship and innovation in Vocational Education, focusing on its 

applications, benefits, and challenges. A comprehensive review of existing literature and case 

studies reveals that AI-powered tools and platforms can enhance entrepreneurial skills, facilitate 

innovation, and improve employability. AI-driven simulations, virtual mentorship, and adaptive 

learning systems can provide personalized support, foster creativity, and encourage 

experimentation. Moreover, AI can help identify skill gaps, predict industry trends, and facilitate 

collaboration between educators, industry experts, and students. However, challenges such as data 

bias, digital divide, and teacher training need to be addressed. The paper proposes a framework for 

integrating AI in Vocational Education, emphasizing the need for human-AI collaboration, ethical 

considerations, and continuous evaluation. The findings of this study have significant implications 

for educators, policymakers, and industry leaders seeking to harness the potential of AI in 

Vocational Education. By leveraging AI, Vocational Education can equip entrepreneurs and 

innovators with the skills and mindset required to thrive in an increasingly complex and automated 

world. The paper concludes by highlighting future research directions and the need for ongoing 

dialogue between stakeholders to ensure the responsible development and deployment of AI in 

Vocational Education. 

Keywords: Artificial Intelligence, Vocational Education, Entrepreneurship, Innovation, Human-AI 

Collaboration, Ethical Considerations.  

 

Introduction 

Artificial Intelligence (AI) has rapidly evolved into a cornerstone of technological 

advancement, reshaping various industries and sectors worldwide. In the context of 

education, particularly vocational education, AI's potential to revolutionize 

teaching and learning processes is becoming increasingly evident. Vocational 

education, which focuses on equipping learners with practical skills and knowledge 

tailored to specific industries, stands to benefit significantly from the integration of 

AI. By leveraging AI, vocational education can not only enhance the quality and 

efficiency of instruction but also foster an environment conducive to innovation 
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and entrepreneurship, two essential elements for thriving in today's dynamic 

economy. 

The role of AI in vocational education can be understood through several key 

dimensions. First, AI-powered tools and platforms are enabling more personalized 

and adaptive learning experiences. Traditional vocational education often follows 

a one-size-fits-all approach, which may not adequately address the diverse learning 

needs and paces of students. However, AI can analyze vast amounts of data to tailor 

educational content to individual learners' strengths, weaknesses, and preferences. 

This level of personalization is crucial in vocational education, where the mastery 

of specific skills is paramount. For example, AI-driven systems can provide 

customized feedback, suggest targeted practice exercises, and even predict future 

learning challenges based on past performance (Winkler & Gogoll, 2023). 

Furthermore, AI's ability to simulate real-world scenarios through virtual and 

augmented reality technologies offers vocational students a safe and immersive 

environment to practice and hone their skills. These AI-enhanced simulations can 

replicate complex industrial processes, medical procedures, or engineering tasks, 

allowing students to gain hands-on experience without the risks associated with 

real-life experimentation. This not only improves skill acquisition but also boosts 

learners' confidence and preparedness for the workforce (Johnson et al., 2022). 

Beyond enhancing learning outcomes, AI plays a pivotal role in fostering 

innovation and entrepreneurship within vocational education. As industries become 

more automated and data-driven, there is a growing need for entrepreneurial skills 

that can navigate and leverage these technological shifts. AI can support this by 

providing students with tools to analyze market trends, develop innovative business 

ideas, and create predictive models for new products or services. For instance, AI 

can help students identify gaps in the market by analyzing consumer behavior data, 

or it can optimize resource allocation in startup ventures by predicting supply chain 

dynamics (Liao & Huang, 2022). 

Moreover, the integration of AI in vocational education encourages a culture of 

continuous innovation. AI systems can monitor and evaluate the effectiveness of 

educational programs in real-time, allowing institutions to quickly adapt their 

curricula to meet the evolving demands of the job market. This agility is particularly 

important in vocational education, where industries are often subject to rapid 

technological advancements. By staying ahead of these trends, vocational programs 
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can ensure that their graduates possess not only the technical skills required by 

employers but also the entrepreneurial mindset needed to drive future innovations 

(Smith & Thompson, 2023). 

 

The ethical implications of AI in vocational education also warrant careful 

consideration. As AI systems become more embedded in educational practices, 

issues such as data privacy, algorithmic bias, and the potential for job displacement 

must be addressed. Educators and policymakers must work together to establish 

guidelines that ensure AI is used responsibly and equitably, fostering an 

environment where all students have the opportunity to benefit from these 

technological advancements (Brown & Rodriguez, 2021). 

 

The integration of AI in vocational education represents a transformative shift that 

promises to enhance learning experiences, foster innovation, and cultivate 

entrepreneurial skills among students. As industries continue to evolve, the role of 

AI in vocational education will become increasingly critical, not only in preparing 

students for the workforce but also in equipping them with the tools and mindset 

necessary to drive future innovations. By embracing AI, vocational education can 

position itself at the forefront of educational excellence, ensuring that it remains 

relevant and impactful in an ever-changing world. 

 

AI in Vocational Education 

The integration of Artificial Intelligence (AI) in vocational education is rapidly 

reshaping how practical skills are taught, assessed, and applied in various trades 

and professions. This review of literature explores the key ways in which AI is 

impacting vocational education, including the enhancement of personalized 

learning, support for competency-based education, the development of immersive 

simulations, alignment of curricula with industry needs, and the ethical 

considerations surrounding AI implementation. 

a. Personalized Learning and AI: AI is transforming personalized learning in 

vocational education by analyzing student data to tailor educational content to 

individual needs. This customization allows students to learn at their own pace, 

enhancing the efficiency of skill acquisition and ensuring better retention of 

knowledge. Research by Luan et al. (2021) shows that AI-driven personalized 

learning tools provide targeted feedback and recommendations, making them 

particularly valuable in vocational settings where practical skills are critical for 

workforce readiness. 
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b. Competency-Based Education (CBE) Enhanced by AI: AI supports 

Competency-Based Education (CBE) by offering tools that assess student 

performance with greater accuracy and objectivity, focusing on the 

demonstration of skills rather than traditional coursework. Xiong and Lim 

(2022) highlight how AI-driven assessments provide real-time feedback and 

more reliable evaluations, reducing human bias and ensuring that vocational 

education programs produce graduates who are truly prepared for the 

workforce. 

c. AI-Driven Simulations for Skill Development: AI-enhanced simulations 

provide vocational students with immersive, hands-on practice in virtual 

environments that replicate real-world scenarios. These simulations allow for 

repeated practice of complex tasks, improving both skill acquisition and student 

engagement. Johnson et al. (2022) demonstrate that AI-driven simulations help 

bridge the gap between theoretical knowledge and practical application, making 

them an effective tool for enhancing vocational training. 

d. Aligning Vocational Education with Industry Needs through AI: AI plays 

a crucial role in ensuring that vocational education remains aligned with 

industry needs by analyzing labor market data and predicting emerging skills 

requirements. Smith and Jones (2023) discuss how AI helps educational 

institutions update curricula to reflect current industry trends, ensuring that 

students are equipped with the most relevant and in-demand skills, thus 

improving their employability in a rapidly changing job market. 

e. Ethical Considerations and Challenges in AI Integration: The integration 

of AI in vocational education raises important ethical issues, including data 

privacy, algorithmic bias, and the potential for exacerbating educational 

inequalities. Brown and Williams (2021) argue that educators and policymakers 

must collaborate to establish guidelines that ensure the responsible and 

equitable use of AI, ensuring that all students benefit from these technological 

advancements without facing discrimination or bias. 

AI as a Catalyst for Entrepreneurship 

Artificial Intelligence (AI) has become a pivotal force in entrepreneurship, 

significantly transforming how new ventures are conceived, developed, and scaled. 

By leveraging advanced tools for data analysis, automation, and predictive 

modeling, AI empowers entrepreneurs to innovate more effectively, make data-

driven decisions, and streamline their operations. This review explores how AI acts 

as a catalyst for entrepreneurship, focusing on its impact on idea generation, market 

analysis, product development, operational efficiency, and strategic planning. 
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a. Enhancing Idea Generation and Innovation: AI enhances idea generation 

and innovation by analyzing extensive datasets to identify emerging market 

trends and gaps. Through advanced machine learning algorithms and natural 

language processing, AI can extract valuable insights from sources such as 

customer feedback, social media, and industry reports. Kumar et al. (2022) 

highlight how AI-driven tools support the ideation process by providing data-

informed suggestions and identifying new opportunities, thus facilitating the 

development of innovative products and services. 

b. Improving Market Analysis and Customer Insights: AI significantly 

improves market analysis and customer insights by processing large volumes 

of data to reveal consumer patterns and preferences. AI-powered analytics tools 

enable entrepreneurs to segment their audience, predict customer behavior, and 

assess market demand with high precision. Lee and Kim (2023) demonstrate 

that AI enhances decision-making by offering actionable insights into market 

trends and consumer preferences, allowing businesses to target specific market 

segments more effectively. 

c. Streamlining Product Development and Design: In product development, 

AI accelerates design and prototyping by utilizing algorithms to simulate and 

optimize product features. AI tools assist in creating prototypes, conducting 

simulations, and performing complex calculations, which helps reduce time and 

costs associated with traditional development methods. Patel and Singh (2023) 

discuss how AI-driven design tools enable faster iterations and more accurate 

adjustments, facilitating the efficient introduction of innovative products to the 

market. 

d. Enhancing Operational Efficiency: AI contributes to operational efficiency 

by automating routine tasks, optimizing resource allocation, and improving 

productivity. Technologies such as robotic process automation and predictive 

maintenance streamline business operations, allowing entrepreneurs to focus on 

strategic initiatives while minimizing operational costs. Zhang et al. (2022) 

highlight that AI enhances operational workflows, enabling businesses to scale 

more effectively and manage resources more efficiently. 

e. Supporting Strategic Planning and Decision-Making: AI supports strategic 

planning and decision-making by providing predictive analytics and scenario 

modeling tools. These AI-driven systems help entrepreneurs forecast financial 

performance, evaluate market conditions, and simulate various business 

scenarios. Nguyen and Nguyen (2023) note that AI-powered decision-support 



HUKJOVTED VOLUME 1 NUMBER 1 2025 

319 

 

 

systems enable entrepreneurs to make informed decisions, navigate 

uncertainties, and seize emerging opportunities with greater confidence. 

AI and Innovation in Vocational Education 

Artificial Intelligence (AI) is making significant strides in transforming vocational 

education by enhancing skill development and fostering innovation. The integration 

of AI into vocational training is reshaping how students learn and prepare for the 

workforce. This review examines the impact of AI on personalized learning, 

immersive simulations, competency assessment, and industry alignment while also 

addressing the associated challenges and ethical considerations. 

AI has revolutionized personalized learning in vocational education by enabling 

tailored educational experiences for individual students. Through advanced 

machine learning algorithms and data analytics, AI platforms can assess students' 

performance in real-time and adjust instructional content to meet their unique 

needs. Liu et al. (2023) highlight that AI-driven systems enhance student 

engagement and learning outcomes by offering customized feedback and learning 

paths. This personalized approach allows for more effective skill acquisition and 

better alignment with students’ learning styles. 

Immersive simulations powered by AI are transforming practical training by 

providing interactive, realistic environments where students can practice their 

skills. These simulations replicate real-world scenarios, allowing learners to gain 

hands-on experience without the risks associated with actual practice. Research by 

Zhang and Wang (2022) emphasizes that AI-enhanced simulations improve student 

engagement and practical skill development. By offering opportunities for repeated 

practice and real-time feedback, these simulations bridge the gap between 

theoretical knowledge and practical application, especially in complex fields such 

as engineering and healthcare. 

AI also plays a crucial role in advancing competency assessment in vocational 

education. Traditional assessment methods often struggle to accurately measure 

practical competencies. AI systems, however, provide objective and detailed 

evaluations of students’ skills and progress. According to Lee et al. (2023), AI-

driven assessments offer precise insights into students’ abilities, facilitating more 

effective evaluation and ensuring that vocational training programs produce job-

ready graduates. This capability is essential for maintaining high standards in 

vocational education and ensuring alignment with industry requirements. 
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The alignment of vocational education with industry needs is another significant 

benefit of AI integration. AI technologies analyze labor market trends and predict 

future skill requirements, helping educational institutions update their curricula to 

reflect current and emerging industry demands. Johnson et al. (2023) argue that AI 

enables educational institutions to adapt training programs in response to evolving 

job market conditions, ensuring that students acquire relevant skills that enhance 

their employability. This alignment is crucial for preparing students for the 

workforce and supporting innovation in vocational training. 

 

Despite these advantages, the integration of AI in vocational education also 

presents challenges. Issues such as data bias and the digital divide must be 

addressed to ensure equitable access and outcomes. Eubanks (2021) and Noble 

(2021) stress the importance of developing AI systems responsibly to avoid 

reinforcing existing inequalities. Furthermore, ethical considerations are vital for 

ensuring fair and transparent practices in AI deployment. Mittelstadt et al. (2022) 

and Taddeo and Floridi (2021) discuss the need for responsible AI development, 

emphasizing the importance of ethical practices to ensure that the benefits of AI in 

vocational education are equitably distributed and that potential negative impacts 

are mitigated. 

 

Conclusion 

The integration of Artificial Intelligence (AI) into vocational education has the 

potential to profoundly transform how entrepreneurs and innovators are nurtured. 

AI-powered tools and platforms can significantly enhance entrepreneurial skills, 

drive innovation, and improve employability by offering personalized learning 

experiences, creating immersive simulations, and providing accurate competency 

assessments. Despite these benefits, challenges such as data bias, the digital divide, 

and the need for effective teacher training must be carefully managed. To address 

these challenges, the paper emphasizes the importance of human-AI collaboration, 

ethical considerations, and ongoing evaluation to ensure successful 

implementation. Future research should focus on assessing AI's impact on 

vocational education outcomes, developing specialized AI tools for vocational 

training, and exploring the ethical implications of AI integration. Engaging in 

continuous dialogue among educators, policymakers, and technology developers is 

crucial to fostering responsible AI development and ensuring that vocational 

education effectively prepares students for success in a rapidly evolving, automated 

world. 
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Recommendations 

To effectively harness the potential of Artificial Intelligence (AI) in vocational 

education while addressing associated challenges, the following recommendations 

are proposed: 

a. AI Ethics Committees and Policy Makers should develop and enforce ethical 

standards for AI use in vocational education. These groups will include 

representatives from educational institutions, technology companies, and 

regulatory bodies to ensure comprehensive and balanced guidelines. 

b. Educational Administrators and Training Providers should design and deliver 

training programs for educators. These administrators will work with AI experts 

and pedagogical specialists to create effective professional development 

opportunities. 

c. Educational Institutions and Industry Partners should collaborate to align AI 

tools and curricula with job market needs. This involves creating partnerships 

and joint initiatives between schools, colleges, and businesses to ensure 

practical and relevant training. 

d. Research Institutions and Educational Researchers** should carry out 

continuous studies and evaluations of AI’s impact on vocational education. 

These researchers will analyze data, assess effectiveness, and provide insights 

for ongoing improvement and innovation. 
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Abstract 

School supervision is a vital component of the educational system designed to support and 

encourage lifelong learning among educators, ensuring they remain effective, engaged, and 

committed to their professional development and, by extension, to nurturing the same commitment 

in their learners. In today’s dynamic educational landscape, supervision should be supportive 

rather than fault-finding. This study examined teachers’ and head teachers’ perceptions of and 

satisfaction with current supervision practices in two Local Government Education Authorities in 

Katsina State, Nigeria. A total of 240 participants 200 classroom teachers and 40 head or assistant 

head teachers—were selected through random and purposive sampling. Data were collected using 

a modified 4-point Likert-scale questionnaire adapted from Mehmet and Elif (2022), with a 

Cronbach’s alpha reliability coefficient of 0.79. Independent samples t-tests were employed to 

compare perception and satisfaction levels between the two groups. Results indicated that both 

groups are generally uncomfortable with the current supervision approach, perceiving it as 

evaluative rather than developmental. Although head teachers reported slightly higher mean scores 

on both perception (M = 0.584, SD = 5.92) and satisfaction (M = 0.652, SD = 5.87) compared to 

teachers (M = 0.497 and M = 0.425, respectively), no statistically significant differences were found 

(p > 0.05). These findings underscore the urgent need to reform supervision practices to align with 

modern, supportive, and collaborative models that foster teacher growth and improve learning 

outcomes. 

 

Keywords: Supervision, Perception, Satisfaction, Local Education Authorities, Teacher 

Development, TVET  

 

Introduction 

Educational supervision has evolved from a rigid, inspection-based model to a more 

collaborative, developmental practice aimed at enhancing teaching quality and 

student learning. Its core purpose is to guide, support, and empower educators not 

to police or penalize them. In Nigeria’s Universal Basic Education system, 

supervision is mandated by the Katsina State Universal Basic Education Board and 

implemented through Local Education Authorities. However, persistent reports 

suggest that supervision remains largely compliance-driven, creating anxiety 

among teachers rather than fostering professional growth. 
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This study is situated within this context, responding to global trends in educational 

leadership that emphasize instructional leadership, coaching, and reflective practice 

principles also relevant to Technical and Vocational Education and Training, where 

hands-on pedagogy and industry alignment demand even more nuanced 

supervisory support. 

 

Purpose of the Study 

The primary purpose of this study was to investigate teachers’ and head teachers’ 

perceptions of and satisfaction with the current school supervision practices in 

Kurfi and Jibiya Local Government Education Authorities in Katsina State. 

Specifically, it sought to: 

1. Determine whether there is a significant difference between head teachers and 

classroom teachers in their satisfaction with current supervision practices. 

2. Examine whether there is a significant difference between the two groups in 

their perceptions of the purpose, approach, and effectiveness of supervision. 

 

Significance of the Study 

This research holds practical and policy relevance for several stakeholders: 

Educational administrators in Katsina SUBEB and Local Education Authorities can 

use findings to redesign supervision frameworks that are supportive rather than 

punitive. Teacher training institutions, including TVET colleges, can integrate 

modern supervisory philosophies into pre-service and in-service programs. Policy 

makers at the state and national levels can align supervision guidelines with global 

best practices in professional development. Teachers and head teachers benefit 

from a system that promotes trust, collaboration, and continuous improvement—

key to both general education and TVET success. 

 

Given the growing emphasis on skills-based education in Nigeria’s national 

development agenda, effective supervision in TVET settings is critical. Supervisors 

must understand the unique pedagogical and assessment demands of vocational 

training, where supervision should focus on practical competence, industry 

relevance, and learner employability—not just classroom observation. 

 

Scope and Delimitation 

The study was limited to 20 public primary schools across Kurfi and Jibiya Local 

Government Areas in Katsina State. It focused exclusively on classroom teachers 

and school head teachers, including assistant head teachers. The research examined 
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perceptions and satisfaction related to current supervision practices as conducted 

by Local Education Authority officials and SUBEB inspectors. It did not assess the 

actual performance outcomes of supervision or include secondary or TVET 

institutions, though the findings carry implications for those sectors. 

 

Literature Review 

Conceptual Evolution of Educational Supervision 

Historically, supervision was synonymous with inspection focused on detecting 

errors and enforcing compliance (Tracy, 1995). However, contemporary models 

emphasize supportive supervision, peer coaching, and professional learning 

communities (Sullivan & Glanz, 2000; Sergiovanni & Starratt, 2007). As Bala 

(2012) notes, modern supervision is assistance for the advancement of better 

teaching and learning circumstances. 

 

Supervision in the Nigerian and Katsina Context 

In Nigeria, supervision is often bureaucratic and top-down, with inspectors rarely 

offering constructive feedback (Aydın, 2020). Studies in similar contexts, such as 

Toprakcı and Bulut (2021) in Turkey, reveal systemic gaps where supervision fails 

to meet contemporary educational needs. 

 

While this study focuses on primary education, its findings are transferable to 

TVET, where supervision must address workshop safety, equipment maintenance, 

industry partnerships, and competency-based assessment. Effective TVET 

supervision requires technical expertise, not just administrative oversight (Gordon, 

2023). The lack of developmental supervision in general education likely mirrors 

challenges in TVET, where instructors may feel scrutinized rather than supported. 

 

Area of the Study 

The research was conducted in Kurfi and Jibiya Local Government Areas, two 

education zones within Katsina State, Nigeria. These areas were selected due to 

their representation of typical rural-urban educational dynamics and active 

involvement with SUBEB’s supervision programs. 

 

Methodology 

A descriptive survey design was employed to gather quantitative data on 

perceptions and satisfaction levels. 
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The population included all primary school teachers and head teachers in Kurfi and 

Jibiya Local Government Areas. The sample consisted of 240 participants—200 

classroom teachers selected through random sampling and 40 head or assistant head 

teachers selected purposively as school leaders. A stratified random sampling 

technique was used across 20 schools, with 10 schools from each Local 

Government Area. 

A modified questionnaire based on Mehmet and Elif (2022) was used. It included 

two parts: Part A collected demographic data, and Part B contained 4-point Likert-

scale items measuring perception and satisfaction (1 = Not satisfied, 4 = Satisfied). 

The instrument demonstrated acceptable internal consistency with a Cronbach’s 

alpha of 0.79. 

Questionnaires were distributed and collected through head teachers, ensuring a 

100 percent return rate. Data analysis involved descriptive statistics (frequencies 

and percentages) for demographic variables and independent samples t-tests to 

compare mean scores between teachers and head teachers. Likert-scale responses 

were dichotomized into “satisfied” (combining “satisfied” and “somehow 

satisfied”) and “not satisfied” (combining “not satisfied” and “somehow not 

satisfied”). 

Results 

Satisfaction with Supervision 

Head teachers reported a mean satisfaction score of 0.652 (SD = 5.87), while 

teachers reported a mean of 0.425 (SD = 4.93). An independent samples t-test 

yielded t(86.7) = 1.95, p = 0.068, indicating no statistically significant difference at 

the 0.05 level. 

Perception of Supervision Practices 

Head teachers had a mean perception score of 0.584 (SD = 5.92), compared to 0.497 

(SD = 5.23) for teachers. The t-test result was t(97.3) = 2.21, p = 0.072, again 

showing no significant difference. Both groups expressed low satisfaction and 

negative perceptions, viewing supervision as fault-finding rather than 

developmental. 

Discussion and Conclusion 

The findings reveal a systemic misalignment between the theoretical purpose of 

supervision support and growth and its actual implementation, which remains 
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evaluative and compliance-oriented. This disconnect undermines teacher morale 

and professional engagement across all school roles. 

 

Notably, even head teachers, who often serve as supervisors themselves, expressed 

discomfort with current practices. This suggests a deeper cultural and structural 

issue within the supervision system. The implications extend to TVET, where 

effective supervision must support practical teaching, industry alignment, and skills 

certification areas that require specialized, supportive oversight rather than generic 

inspection. 

 

The study concludes that supervision must be reimagined as a collaborative, 

capacity-building process rooted in trust, respect, and continuous professional 

learning. 

 

Recommendations 

To align supervision with 21st-century educational goals including those in TVET 

the following actions are recommended: 

1. Shift to supportive supervision by replacing fault-finding with reflective 

dialogue, coaching, and joint problem-solving. 

2. Provide professional development for supervisors, focusing on instructional 

leadership, emotional intelligence, and TVET-specific competencies. 

3. Incorporate peer supervision through teacher-led learning communities and 

inter-school collaboration. 

4. Link supervision directly to curriculum goals and learner outcomes, 

especially competency mastery in vocational education. 

5. Pilot TVET-focused supervision models that assess workshop instruction, 

safety protocols, and employer feedback. 

6. Establish feedback mechanisms that allow teachers to co-design supervision 

agendas, enhancing relevance and ownership. 

7. Integrate digital tools for observation, feedback, and professional portfolios 

to support both general and TVET educators. 
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Abstract 

Youth unemployment in Nigeria remains a critical issue, and Katsina State is no exception. This 

study examined the vocational skills gap among youths with the goal of aligning training with their 

employment aspirations. A descriptive survey design was used, involving 123 youths aged 13-45 

who had participated in vocational training programs across selected institutions and centres in 

katsina state. Data were gathered using a structured questionnaire and analyzed with descriptive 

statistics and Spearman’s correlation. The findings revealed that youths showed strong interest in 

vocational training, especially in fashion/textile and carpentry, while ICT attracted the lowest 

interest. Gender and age significantly influenced vocational choices. Skills gaps were evident in all 

areas, with fashion/textile and carpentry most affected. Participation in vocational training was 

strongly associated with positive employment aspirations such as self-employment, formal jobs, and 

skill diversification. The study concludes that modernized and demand-driven vocational training 

is essential for reducing unemployment and promoting self-reliance among youths in Katsina State. 

 

Keywords: Youth unemployment, vocational training, skills gap, employment aspirations  

 

Introduction 

In any country, the government and the governed have a central interest in creating 

employment opportunities. It is undeniable that too many young people in Nigeria 

struggle to find jobs that provide a satisfactory livelihood, which contributes to the 

country's and the states' youth unemployment rate. Youths are individuals who have 

grown out of childhood and should be able to meet their own needs (Obidile & 

Uzoekwe, 2018). Youth can be meaningfully engaged with one form of craft, trade, 

or profession to make ends meet, but when not engaged, they become unemployed. 

Unemployed youths are fully grown males and females who can work but have no 

gainful employment. Youth unemployment has consistently increased from an 

average of 24.6% in 2016 to over 35% in 2022 and if left unchecked, could escalate 

into severe socio-economic crises (ILO, 2022). 

 

Currently, the nation is gradually witnessing youth restiveness and social vices such 

as robbery, stealing, prostitution, rape, drug addiction, and kidnapping as a result 

mailto:humbefidelis@gmail.com
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of youth unemployment (Uddin & Uddin, 2013; Olaleye, 2019; Onyekwere, 2021). 

The targeted unemployed youths in this study are those between the ages of 13 and 

45 in Katsina State. The state has varying professions such as teaching, health 

services, banking, engineering, carpentry, tailoring, and ICT, in which its youths 

could be engaged, but due to limited opportunities, it becomes difficult to absorb 

most youths into these professions. thus, generating jobs for future generations 

becomes a significant challenge for the government. 

 

It is pertinent that vocational training, which usually guarantees instant 

employment, should be implemented. Vocational training is designed to prepare 

individuals for a vocation or a specialized occupation. It is directly linked with the 

nation’s productivity and competitiveness (European Centre for the Development 

of Vocational Training, 2011). While the nation struggles with high youth 

unemployment, Marope, Chakroun, and Holmes (2015) described Vocational 

Education and Training (VET) as learning pathways aimed at equipping people 

with knowledge, know-how, skills, and/or competencies required in particular 

occupations or more broadly in the labor market for jobs of today and tomorrow. 

Vocational training in the context of this study refers to training (manual or 

electronic) designed systematically to enable individuals to acquire knowledge and 

skills for jobs related to specific trades, occupations, or vocations. The training 

should help the recipients acquire the competencies needed to become 

economically productive and self-reliant. Studies by some scholars showed that 

effective vocational training could reduce unemployment and enhance human 

capital development (Biavaschi et al., 2012; Zimmermann et al., 2013; Maduka, 

2015; Obidile, 2018). 

 

Understanding youth interests in vocational skills training is crucial to aligning 

training programs with market demands. Many youths in Katsina State are 

interested in vocational fields such as ICT, automotive repairs, fashion and textile 

design, agriculture, and carpentry (ResearchGate, 2024; DFID, 2023). However, 

there exists a substantial gap between these interests and the available training 

opportunities (Katsina State Government, 2024). The report highlighted that while 

youth demand for ICT, agribusiness, and automotive training is increasing, most 

state-run centres still lack modern equipment, digital infrastructure, and qualified 

trainers in these areas. As a result, many programmes continue to focus on 

traditional crafts such as tailoring and carpentry, leaving critical emerging sectors 

underdeveloped. 
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The skills gaps identified include inadequate practical training, lack of exposure to 

modern technologies, and limited access to training centers (International Labour 

Organization, 2022; Chukwu et al., 2024). Additionally, many youths lack soft 

skills such as communication, teamwork, and entrepreneurial competencies, which 

are essential for success in the job market (Zimmermann et al., 2013; Maduka, 

2015). 

 

Employment aspirations among the youth vary, with a significant number 

preferring entrepreneurship as a means of self-reliance (Biavaschi et al., 2012; 

Obidile, 2018). Others seek formal employment in technical industries but face 

challenges such as certification barriers and inadequate work experience (ILO, 

2022; DFID, 2023). Addressing these concerns requires a multi-faceted approach 

that combines skill training, mentorship, and financial support mechanisms. This 

study highlights the urgent need to develop vocational training programs tailored 

to the interests of the youth while simultaneously addressing the prevalent skills 

gaps and employment challenges in Katsina State. The study emphasizes the 

importance of structured vocational training programs that align with market needs 

and youth aspirations to foster sustainable employment and economic growth in 

Katsina State. Many studies have examined youth unemployment in general, 

without focusing on the specific gap between what young people want to learn, the 

opportunities available to them, and how this affects their employment choices. 

This study fills that gap by evaluating youths preferred vocational skills, the 

existing training gaps, and how these influence their employment aspirations. 

Despite different efforts to promote vocational training in Nigeria, there is still little 

evidence on how well these programs match the actual skills and job aspirations of 

youths in Katsina State. 

 

Statement of the Problem 

Developing the vocational skills of youths is central to building human capital and 

driving national progress. Vocational training equips young people with practical 

knowledge and employable skills that can make them self-reliant and productive. 

However, many vocational programs do not reflect the real interests and aspirations 

of youths. This mismatch has led to low participation, and a persistent gap between 

training and employment outcomes. In Katsina State, youths continue to face 

limited opportunities in high-demand areas such as ICT, agribusiness, and 

mechanical trades, while training centers often focus on outdated or less relevant 

skills. To ensure a smooth transition into the labour market, it is important to 
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identify the specific vocational training needs of youths, taking into account their 

demographics, interests, and employment aspirations for smooth transition into the 

labour world 

 

Research Objectives 

This study seeks to assess the vocational skills gap among youth in Katsina State, 

with a focus on aligning training with their employment aspirations. Specifically, 

the objectives are to 

1. Ddetermine the level of interest of youths in different vocational skills in 

Katsina State. 

2. Assess the relationship between vocational skills gaps and employment 

aspirations among youths. 

 

Research Questions 

The following research questions are formulated to guide the study: 

1. What is the level of interest of youths in vocational skills in Katsina State? 

2. What is the relationship between skills gap levels and employment aspirations 

among youths in Katsina State? 

Hypothesis 

HO1: There is no significant correlation between youths’ interest in vocational skills 

and their vocational training preferences. 

HO2: There is no significant correlation between vocational skills gap levels and 

youths’ employment aspirations. 

Literature Review and Theoretical Framework 

Conceptual Review 

Vocational training is a type of training design to equip individuals with relevant 

skills to become self-reliant and independent through acquiring skills for 

occupations, inculcating values and attitudes required as craftsmen and technicians. 

It has been identified as one form of adult education programme which provides 

the recipient with requisite knowledge and skills for self-reliance. This is 

particularly true when Muhammad, et al (2008) said that one of the cardinal 

objectives of education is the development of an individual socially, intellectually, 

emotionally, morally, and most importantly, ability to acquire skills necessary for 

economic and technological development. 
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Vocational skills acquisition programmes have greater potentials to resolve the 

issue of unemployment because it is geared towards skills acquisition and 

occupational preparedness. Coupled with the above, the present world is changing 

through the forces of globalization and technological advancement which require 

advances in vocational and technological education (Tijjani and Aliyu, 2008). 

 

The United Nations Educational Scientific and Cultural Organization UNESCO, 

(2015) defined youth as a time of evolution from the dependence of childhood to 

the independence of adulthood. It is also described as a period of life between 

childhood and adulthood (Obidile and Uzoekwe, 2018). Youths in this study are 

males and females who are between the ages of 13 - 45 years old. Their potentials 

should be harnessed to boost the nation’s economy. 

Youth’s unemployment according to Nnatu (2017) is a situation whereby able-

bodied people willing to work find it difficult to secure jobs. It is also referred to as 

the situation where people who are able and willing to work could not find jobs 

(National Bureau of Statistics, 2020). Youth unemployment therefore, is a situation 

where able-bodied people who are capable and willing to work, could not secure or 

create jobs. 

Policy-wise, one of the most significant reforms is the curriculum restructuring now 

adopted nationwide. A federal directive mandates that vocational training curricula 

prioritize 80% practical instruction and only 20% theory, ensuring that training 

reflects real-world demands. This shift addresses one of the key causes of the skills 

gap insufficient practical exposure and places Nigeria in closer alignment with 

global TVET best practices (Wikipedia, 2025; FG TVET, 2025). 

The skills gap refers to the disparity between the competencies job seekers possess 

and the capabilities required by employers. In Nigeria, and particularly in Katsina 

State, this gap is a critical contributor to youth unemployment. Despite various 

vocational training initiatives, many young people lack the technical, digital, and 

soft skills necessary for gainful employment or entrepreneurship. According to the 

Industrial Training Fund (ITF), key sectors such as construction, agriculture, and 

ICT face acute shortages of adequately skilled workers (ITF, 2020). This is largely 

due to outdated curricula, under-resourced training centres, and limited industry 

involvement in training design and delivery. Researchers revealed that vocational 

teachers, especially in furniture construction, lacked sufficient training to transfer 

practical skills effectively (Aliyu et al., 2021). 



HUKJOVTED VOLUME 1 NUMBER 1 2025 

335 

 

 

Zimmermann et al. (2013) emphasized that aligning vocational education with 

labour market demands is central to reducing unemployment. Biavaschi et al. 

(2012) also found that employability improves significantly when training 

integrates real-world applications and soft-skill development. These aspirations 

influence educational decisions, career choices, and levels of engagement in 

vocational training. In Katsina State, youth employment aspirations are 

increasingly shaped by a combination of socio-economic realities, market 

conditions, and personal interests. 

Many youths aspire to secure formal employment in government or private sectors; 

however, due to limited job opportunities, a growing number are exploring 

entrepreneurial pathways, particularly in ICT, agriculture, and creative industries 

(DFID, 2023; Katsina State Government, 2024). The Mafita Vocational and 

Apprenticeship Programme (FCDO, 2022) reported that participants who received 

structured vocational training showed a significant increase in entrepreneurial 

ambition and job readiness. 

Empirical Review 

There are many studies or researches previously conducted by scholars regarding 

Vocational Skills Training Needs of the Youth which are related to this study. Few 

of such studies are selected and reviewed here. A notable study conducted by 

Obidile, Madu, and Okoli (2023) titled Identification of Vocational Training Needs 

of the Youths as a Strategy for Human Capital Development, explored their 

demographic possibilities that could influence their choice of vocational training. 

This becomes important since investment in the youths in terms of empowerment 

through their preferred vocational training could be an invaluable approach to 

enhancing the human capital development. The study employed a correlation 

research design. The participants of the study (N=2,520) were youths drawn from 

Anambra State using Purposive sampling technique. Data collected were analyzed 

using mean and standard deviation, bivariate correlation, t-test, chi square and 

multiple regression. Findings from the study revealed that vocational training areas 

in artisan, agriculture, production/service and technical/technology such as; up-

cycling and recycling, aquaculture, sales and marketing services, internet and 

digital services, among others, were identified as vocational training needs of the 

youths in Anambra State. 
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Ahmed, Muhammad, and Ibrahim (2019) examined the impact of vocational skills 

acquisition programme on poverty reduction in Katsina State, Nigeria. The focused 

on the impact of Vocational Skills Acquisition programmes on Poverty Reduction 

in Katsina State. Snowballing (network sampling) was used in selecting 

respondents for this study. A total of 370 respondents were used as sample size and 

a structured questionnaire was administered to them. Data collected were analyzed 

using descriptive statistics. It was found out that the programme has positively 

impacted on the lives of the beneficiaries. Finally, it is recommended among others 

that government should provide jobs for teaming unemployed youths by engaging 

them in skills acquisition programmes which are engineered towards poverty 

reduction. 

Obi and Ojo (2025) conducted a survey on enhancing employability through 

vocational and technical skill development among youths and adults in Nigeria. 

The study aims to enhance employability through vocational and technical skill 

development among Nigerian youth and adults. The study used a descriptive cross-

sectional survey. To gather information on their vocational and technical skill needs 

and experiences, 100 Nigerian youths and adults were surveyed. The results of the 

respondents’ perceptions of the essentiality of vocational and technical skills in 

their employment showed that skills such as plumbing (3.97), tilling (4.15, 

automotive repair (4.29), etc., were efficient, with mean scores above 3.05. 

Communication and technology (ICT) and network marketing (2.27) were found to 

be less effective. The respondents identified a lack of job opportunities as the 

biggest challenge facing youth and adults in Nigeria and believed that the 

government should prioritise vocational and technical education. The study 

revealed that some of the programmes were often not aligned with the needs of the 

labour market. The study recommended that, government should prioritise 

vocational and technical education, especially in the ICT and Agro sectors. 

Vocational and technical education can improve employability, increase 

productivity and reduce poverty. The study provides insights for improving 

employability among youth and adults by designing and delivering vocational and 

technical training programmes that meet labour market needs. 

Theoretical Framework 

The Empowerment theory forms the theoretical foundation of this study. The 

Theory first articulated by Julian Rappaport in 1981. The theory emphasizes 

enabling individuals and communities to mobilize their personal and interpersonal 

resources to improve their lives. Rappaport argued that empowerment should be 
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central to community development efforts, focusing on helping people transition 

from a disadvantaged state toward self-reliance and active participation in societal 

progress. 

In this context, empowerment interventions, such as vocational training offer 

participants’ opportunities to acquire problem-solving abilities, develop marketable 

skills, and become productive, engaged citizens. Ledford and Lucas (2013) 

highlight that well-designed skills development programs can enhance 

entrepreneurial capacity and motivate participants to apply their newly acquired 

knowledge to create positive change in their communities. 

This theoretical framework supports the proposition that youths’ vocational 

training preferences and employment aspirations may be shaped by empowerment 

opportunities. 

Methods 

This study adopted a descriptive survey research design, which is suitable for 

obtaining detailed information from a sample that reflects the views, experiences, 

and conditions of a larger population. It enables researchers to collect and analyze 

data from a representative sample to make inferences about the entire group. 

The study targeted youths aged 13 to 45 years in Katsina State who were involved 

in, or had recently completed, vocational skills training programs. The population 

included both participants and recent beneficiaries of vocational training programs 

conducted in selected tertiary institutions; Hassan Usman Katsina Polytechnic 

(Katsina), Umaru Musa Yar’adua University, and entrepreneurship centres, 

namely, Katsina Youth Craft Village (Katsina). 

 

A multi-stage sampling technique was used. One tertiary institution and one 

entrepreneurship centre were purposively selected based on their active vocational 

training programs. Then, from these four centres, a total of 123 respondents was 

drawn using Krejcie and Morgan’s (1970) sample size determination table for a 

population of 180 youth beneficiaries. From each selected institution and centre, 

participants were chosen through a simple ballot method, where youths who picked 

“Yes” slips from a container were selected to complete the questionnaire. 

Data was collected using a researcher-developed questionnaire. The questionnaire 

comprised two sections: Section A gathered demographic data, while Section B 
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contained items on youth vocational interests, perceived skills gaps, and 

employment aspirations. Responses were measured on a 4-point rating scale 

(Strongly Agree = 4, Agree = 3, Disagree = 2, Strongly Disagree = 1). 

The instrument’s validity was reviewed and confirmed by experts in the department 

of vocational education from Hassan Usman Katsina Polytechnic for clarity, 

relevance, and coverage of the study objectives. Reliability was established through 

a pilot test with 20 youths from Federal College of Education, Katsina State 

producing a Cronbach Alpha coefficient of 0.70, which is considered acceptable 

for internal consistency. 

 

Data analysis involved descriptive statistics (mean and standard deviation) to 

summarize responses. Spearman’s correlation tests were used to examine 

associations between demographic variables (such as gender and age) and 

vocational training variables. A benchmark mean score of 2.5 was used as the 

decision rule; items with mean scores of greater than 2.5 were interpreted as 

positive (agreed), while those with less than 2.5 were considered negative 

(disagreed). 

Results 

Research Question 1: What is the level of interest of youths in vocational skills in 

Katsina State? 

 
Table 1: Vocational Skills Interests among Youth in Katsina State 

 N Mean Std. Deviation Decision rule 

I am interested in ICT and digital skills 
training. 

123 3.04 1.051 Positive 

I am interested in agriculture and agribusiness 
training. 

123 3.20 1.000 Positive 

I am interested in automotive/mechanical 

skills training. 

123 3.20 .989 Positive 

I am interested in carpentry and construction 

training. 
123 3.35 .923 Positive 

I am interested in fashion and textile design 

training. 
123 3.44 .985 Positive 

Valid N (listwise) 123    

Source: field survey 2025 
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Table 1 presents the mean ratings and standard deviations of youths’ interests 

across the five vocational training areas. Using the benchmark mean of 2.5 as the 

decision rule, all the vocational areas recorded mean scores above the cutoff, 

indicating generally positive interest. Among the options, fashion and textile design 

training (M = 3.44, SD = 0.99) attracted the highest interest, closely followed by 

carpentry and construction training (M = 3.35, SD = 0.92). Interest in agriculture 

and agribusiness (M = 3.20, SD = 1.00) and automotive/mechanical skills (M = 

3.20, SD = 0.99) were moderate but still positive. ICT and digital skills training 

ranked lowest, though still above the decision threshold (M = 3.04, SD = 1.05). 

Research Question 2: What is the relationship between skills gap levels and 

employment aspirations among youths in Katsina State? 
 

Table 2: Relationship between Skills Gap Levels and employment Aspirations among Youths in 
Katsina State. 

 N Mean Std. Deviation Decision 

Lack of ICT and digital training opportunities. 123 3.37 .863 Positive 

Limited modern agribusiness/farming 
training opportunities. 

123 3.09 1.101 Positive 

Deficiency in automotive/mechanical 
training opportunities. 

123 3.31 1.102 Positive 

Inadequate carpentry/construction training 123 3.45 .812 Positive 

Weak provision of fashion and textile design 

training. 

123 3.52 .682 Positive 

Valid N (listwise) 123    

Source: field survey 2025 

 

Table 2 shows the respondents’ perceptions of skills gaps in relation to employment 

aspirations. Using the 2.5 benchmark mean, all the identified skill areas recorded 

mean scores above the cutoff, suggesting that respondents agreed there are notable 

gaps in vocational training provision. The most critical gap was identified in fashion 

and textile design training (M = 3.52, SD = 0.68), followed by carpentry and 

construction training (M = 3.45, SD = 0.81). Gaps in ICT (M = 3.37, SD = 0.86) 

and automotive/mechanical skills (M = 3.31, SD = 1.10) were also recognized, 

while the lowest but still significant gap was observed in modern 

agribusiness/farming skills (M = 3.09, SD = 1.10). 
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Hypothesis 

HO1: There is no significant correlation between youths’ interest in vocational skills 

and their vocational training preferences. 

 
Table 3: Correlation between youths’ interest in vocational skills and their vocational training 

preferences 
 

Youths Vocational Vocational 

Interest Training Choices 

Spearman's rho  Youths 

Vocational 

Interest 

Vocational 

Correlation Coefficient1.000 .428** 

Sig. (2-tailed) . .000 

N 123 123 

Correlation Coefficient.428** 1.000 

Training Choices Sig. (2-tailed) .000 . 

N 123 123 
 

**. Correlation is significant at the 0.01 level (2-tailed). 

Result from table 6 shows a significant positive correlation between youths’ 

vocational interests and their training preferences (ρ = .428, p = .000 < 0.01). 

Therefore, HO1 is rejected. This means that youths’ interests strongly influence the 

kind of vocational training they prefer to pursue. 

 

HO2: There is no significant correlation between vocational skills gap levels and 

youths’ employment aspirations. 

 

Table 4: correlation between vocational skills gap levels and youths’ employment 
aspirations. 

   Vocational 

Skills Gap 

Employment 

Aspirations 

Spearman's rho Vocational Skills Gap Correlation 

Coefficient 

1.000 .429** 

  Sig. (2-tailed) . .000 

  N 123 123 

 Employment 

Aspirations 

Correlation 

Coefficient 

.429** 1.000 

  Sig. (2-tailed) .000 . 

  N 123 123 

**. Correlation is significant at the 0.01 level (2-tailed).   
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From table 8, the correlation results reveal a moderate positive relationship between 

vocational skills gaps and employment aspirations (ρ = .429, p = .000 < 0.01). 

Therefore, HO3 is rejected. This suggests that the existence of skills gaps directly 

impacts how youths shape or limit their employment goals. 

 

Discussion of the Findings 

The study found that youths in Katsina State are interested in various vocational 

skills, with fashion/textile and carpentry most preferred, while ICT ranked lowest 

despite its labour market demand. This reflects earlier reports that youths often 

favour traditional crafts, though opportunities in ICT and agribusiness are rising 

(DFID, 2023; Katsina State Government, 2024). 

 

Skills gaps were evident across all fields, especially in fashion/textile and carpentry, 

consistent with findings on outdated facilities and limited practical exposure in 

Nigeria’s TVET sector (ILO, 2022; Chukwu et al., 2024). This supports evidence 

that vocational training boosts entrepreneurial ambition and job readiness 

(Zimmermann et al., 2013; FCDO, 2022). The findings highlight the need to align 

training with both youth interests and market demands to reduce unemployment 

and enhance self-reliance. 

 

Conclusion 

The study showed that youths in Katsina State have strong interest in vocational 

training, particularly in fashion/textile and carpentry, but face significant skills gaps 

across all fields. Inadequate facilities and outdated training remain barriers. The 

study confirmed that vocational education is a key pathway to reducing 

unemployment and building self-reliance among youths. 

 

Recommendations 

Based on findings of this study, the following recommendations are proposed to 

bridge the skills gap and better align vocational training with employment 

aspirations: 

1. The government should modernize vocational training centres by equipping 

them with updated machines, tools, and digital facilities to close existing gaps 

in ICT, agribusiness, and mechanical skills. 

2. The government should revise vocational curricula to emphasize hands-on 

learning, ensuring that at least 80% of training is practical and 20% is theory, 

in line with national TVET reforms. 
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3. The government should provide financial support and start-up kits (such as 

sewing machines, carpentry tools, farm inputs, or laptops) to enable vocational 

graduates to transition smoothly into self-employment and small-scale 

enterprises. 
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