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Abstract

The study benchmarked the skills trending in industries across Nigeria and the skills training
offered in Technical Colleges in electrical technology, auto/mechanical technology as well as
building technology. A survey design was adopted for the study. This study took the form of a
needs assessment, where the industries were visited to determine the skills they require from
prospective technologists and technicians. The study area is South-South Nigeria, comprising of
Akwa Ibom, Bayelsa, Cross River, Delta, Edo and Rivers States. The researchers reached out to
industries employing Crafts men and Technologists in the States with a list of skills, they would
require from their technologists and craftsmen in building, electrical and auto/mechanical
technology. From the industry responses, the labour market demand was established. The
students were then subjected to another test to determine the extent of  development of these
skills, from where, a gap was established at specific areas where their vocational training has
been deficient. The total population for the study is 5,700, comprising 5,280 of only Technical
Education students in State Technical Colleges in South-South Nigeria and 420 companies
operating in the region employing at least five technologists and technicians. 2000 Technical
College students were used as the sample size for the study.  A structured questionnaire tagged
“Skills Development Inventory for Technical Education” (SDIFTE) was constructed by the
researchers for the purpose of this study. The instrument was face and content validated by three
experts in the Faculty of Education, University of Uyo. Descriptive statistics including Mean and
standard deviation was used to answer the research questions. The findings of the study reveal
skills need in industrial electrical installation, solar panel installation, car auto-diagnosis,
underwater welding, machining and metrology, skills in Setting out and measurement and
Construction of formworks and reinforcement. It was recommended among others that
Governments at all levels should work together with educators, policy makers, industry, and
other organizations to redefine the value and improve the attractiveness of technical skills.

Background of the Study

Benchmarking is the process of improving performance by continuously identifying,
understanding and adapting outstanding practices and processes found inside and outside the
organization (American Productivity and Quality Center, 2013). Benchmarking is closely linked
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to globalisation, in the sense that, what is done in one part of the world can be replicated
elsewhere. It emphasizes the need for more comparison, transparency and visibility of quality in
higher education. Benchmarking does not, however, only relate to the international educational
context, Asko (2002) also sees it as a response to the growing competition among educational
institutions and their search for best practices and superior performance. The essence of
benchmarking as an evaluation tool In the case of Technical Education, is for improvement
through considering the role of world class performers and adopting their best practices and
standards.

The Nigerian National Policy on Education (FRN, 2013), views Vocational Education as training
or retraining programme that leads to acquisition of skills and techniques in chosen occupations
to enable an individual earn a living.  The primary objective of all Technical, Vocational
Education and Training (TVET) programmes is the acquisition of relevant knowledge, practical
skills and attitudes for gainful employment in a particular trade or occupational area. TVET in
Nigeria is now struggling with the diffusion of knowledge and technology globally as well as the
creation of the global knowledge economy.
Every vocational education and training (VET) system faces the challenge to keep up to date
with accelerating changes in their markets and economies. Profound changes are occurring in
technology, work and work organisation, with equally profound implications for the future role
of vocational education and training (VET) in Nigeria.  The changes in work and job descriptions
today are created mainly through technology; globalization, international competition;
organizational change and growing polarization in incomes.

Globalisation and the diffusion of information and communication technology have accelerated
the explosion of knowledge across the globe. In response to the effect of globalisation, developed
economies, including the United Kingdom (UK) are advocating for the creation of a high-skilled,
knowledge based economy by upgrading the education and skills of its workforce. The creation
of world-class skills is assumed to be a route to economic prosperity, reduced income
inequalities and social cohesion, thereby eliminating the negative effects of globalisation while
also maintaining competitive advantage (Leitch Review, 2006). This is based on the principle
that in the knowledge economy, innovative ideas and technical expertise hold the key to the new
global competitive challenge.
Brown (2008) commented that the UK has entered a global skills race.  Within this race,
education, knowledge and skills assume ever-greater importance.
The future of work according to Simon (2000) will be largely shaped by technology, the capacity
of labour and change management. Training, along with research and development, work
organisation and capital raising, will determine whether an economy is a high-skill economy that
provides for rising standards of living. The key elements in the future role of  TVET will be its
capacity to integrate more closely with the workplace and its capacity to integrate into the
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innovation cycle. TVET and its practitioners will need to become more global, better networked
and closer to the technological edge in every industry.
Technical training programmes in many countries, Nigeria inclusive  are supply-driven and are
very often not designed to meet observed or projected labour market demands. The emphasis
appears to be on helping the unemployed to find jobs, without any critical attempt to match
training to available jobs. This situation has resulted in many vocational school graduates not
finding jobs or finding themselves in jobs for which they have had no previous training. Non-
targeted skills development is one of the major weaknesses of the TVET system in many African
countries. Training institutions also do not track the employment destination of their graduates.
Consequently, valuable feedback from past trainees on the quality of the training they have
received and the opportunity for their experience-based inputs to be factored into the review of
curricula and training packages are lost. Further compounding the challenge has been changing
technologies and automation which continue to alter the nature of work tasks in industries for
engineers and technicians (Thach & Woodman, 1994), requiring employees to learn new ways to
perform their jobs.
According to Nsini, Caleb and Hart (2013), in Nigeria and indeed, other African nations,  poor
labour market conditions owing to poor skills and obsolete technologies, still lead to high
unemployment levels, increased inequality and exclusion. In agriculture, electrical technology
and in the small unregulated enterprises of the informal sector, both in the rural and urban
centres, labour is most often a poor person’s only asset. The vulnerable in the society can only be
integrated into the mainstream economy by offering skills and training in new technologies and
applications. It is then the challenge of Technical and Vocational institutions which are saddled
with the responsibility of training technicians and skilled personnel to help the poor and
vulnerable in the society acquire skills for gainful employment. The problem with the technical
and vocational institutions in Nigeria is that they are very often not designed to meet observed or
projected labour market demands. The emphasis appears to be on helping the unemployed to find
jobs, without any critical attempt to match training to competencies demanded by industries
today.

The purpose of this study is to determine the skills set trending in engineering and Technical
industries and the extent of development of these skills by Technical Education Institutions in
South-South Nigeria. Specifically, the study sought to

1. Identify the skills gap in electrical technology trending in industries in Nigeria and those
possessed by technical college graduates

2. Identify the skills gap in automobile/metal technology trending in industries in Nigeria
and those possessed by technical college graduates

3. Identify the skills gap in building technology trending in industries in Nigeria and those
possessed by technical college graduates and those possessed by technical college
graduates
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Research Questions

The following research questions were stated to guide the study

1. What are the electrical technology skills demanded by industries but lacking among
Technical College graduates?

2. What are the automobile/metal technology skills demanded by industries but lacking
among   Technical College graduates?

3. What are the building technology skills demanded by industries but lacking among
Technical College graduates?

Methodology
A survey design was adopted for the study. This study took the form of a needs assessment,
where the industries were visited to determine the skills they require from prospective
technologists and technicians. The study area is South-South Nigeria, comprising of Akwa Ibom,
Bayelsa, Cross River, Delta, Edo and Rivers States. The researchers reached out to industries
employing Crafts men and Technologists in the States with a list of skills, they would require
from their technologists and craftsmen in building, electrical, auto/mechanical and joinery and
carpentry works. From the industry responses, the labour market demand was established. The
students were then subjected to another test to determine the extent of  development of these
skills, from where, a gap was established at specific areas where their vocational training has
been deficient. A structured training module was then developed by the researchers to train
students on the skills they lacked but demanded by industries. The total population for the study
is 5,700, comprising 5,280 of only Technical Education students in State Technical Colleges in
South-South Nigeria and 420 companies operating in the region employing at least five
technologists and technicians. 2000 Technical College students drawn from electrical,
auto/mechanical, blocklaying and concrete work, carpentry and joinery trade areas were  used as
the sample size for the study.  A structured questionnaire tagged “Skills Development Inventory
for Technical Education ” (SDIFTE) was constructed by the researchers for the purpose of this
study. The instrument was face validated by three experts in the Faculty of Education, University
of Uyo. To determine the reliability, the instrument was pretested on some industries and
students who are part of the study population, but not part of the sample. Cronbach alpha was
used to determine the reliability of the instrument. the reliability index stood at 0.87. The
researchers then administered the instrument to the students and also collect them through the
help of research assistants. The instrument was first given to industries and engineering firms
operating in the south for them to identify the skills they require from technicians, craftsmen and
technologists. Descriptive statistics including Mean and standard deviation was used to answer
the research questions, while t-test will be  used to test the null hypothesis at .05 alpha level.

Presentation of Findings
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Research Question 1: What are the electrical technology skills demanded by industries but
lacking among   technical college graduates?
Table 1a: Summary of Needs Assessment for Electrical Technologists and Technicians

S/N Electrical skills for Industrial Installations RELATIVE
IMPORTANCE
(on a scale of 1-5)

1 Planning and Design 4

The individual shall be able to:

• Read, interpret and revise drawings and documentation
including:

• Layout and circuit drawings

• Follow written instructions

• Plan installation work using drawings and documentation
provided

2 Circuit Design and modification 5

The individual needs to know and apply:

• Principles of technical specification diagrams.

• Advise on modifications to circuit design

• Design circuits

3 Construction of Automation Control Panel/Centre 5

The individual needs to know and apply:

• Terminology and symbols used in technical specifications and
diagrams

• Principles of technical drawing, circuit diagrams, layouts,
function descriptions and terminal drawings

• Uses and layout of operation manuals

• Electrical and mechanical tools used in panel building activities,
such as drilling and cutting

• Apply information from technical specifications to effective
work planning and solutions to engineering and operational
problems

• Complete appropriate panel building operations according to



Benchmark Journals
INTERNATIONAL JOURNAL OF EDUCATIONAL BENCHMARK (IJEB),

eISSN: 2489-0170 pISSN:2489-4162 University of Uyo

Vol. 6(2)  2017 Page 49

specifications

4 Field Installation 5

The individual needs to know and apply:

• Principles and functions of all components used in field
installation

• Ducting and wiring systems for commercial, domestic,
residential agricultural and industrial use and when and where to
use a specific ducting and/or wiring system

• The range of electrical switchboards used for commercial,
domestic, residential, agricultural and industrial uses and when
and where to use a specific switchboard system

• Control devices and socket outlets used for commercial,
domestic, residential, agricultural and industrial uses

• Select and install equipment and wire ways as per drawings and
documentation provided

• Install ducting and cabling systems on different surfaces as per
manufacturer’s instructions and current industrial standards

• Assemble different termination adaptors, including glands onto
duct and attach ducts, of different types, securely onto a surface

• Install metal and plastic conduits/flexible conduits and attach
securely onto surface, maintaining even radius bends, without
distortion to conduit

• Install electrical switchboards onto a surface in a secure way and
assemble switchboard apparatus in a switchboard as per layout
drawings/instructions to include: main switches, RCDs, MCBs,
fuses, controlling equipment such as relays and timers and home
and building automation devices

4 Testing, Reporting and Commissioning 5

The individual shall be able to:

• Test installations before energizing to ensure personal and
electrical safety to include: insulation resistance and earth
continuity tests, correct polarity and complete a visual inspection

• Test installations when energized by checking complete function
on all equipment installed to ensure correct operation of new
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installation as per instructions

5 Maintenance, Fault Finding and Repair 5
The individual shall be able to:

• Adapt to changing circumstances

• Troubleshoot electrical installations and identify faults
including: short and open circuits, incorrect polarity, insulation
resistance and earth continuity faults, incorrect settings on
equipment and incorrect program on programmable devices

• Diagnose electrical installations and identify problems including:
bad connections, incorrect wiring, high loop impedance and
equipment failure

• Verify that an existing electrical installation still meets current
standards

• Use, test and calibrate measuring equipment including:
insulation resistance, continuity and installation testers, multi,
clamp and network cable testers

• Repair and replace faulty components in electrical installations

• Rewire and or repair faulty installations

Table 1a shows the summary of the electrical skills for industrial installations demanded by

industries from technologists and Technicians. The study identifies problem solving, creativity

and innovation as being essential skills for technologists. This was followed by skills in planning

and designing electrical installations. Electrical installation skills as well as testing and

commissioning are quite necessary for technologists and demanded by industries even at entry

level.

Table 1b: Summary of Needs Assessment for Electrical Technologists and Technicians

S/N Electronics skills for Industries RELATIVE
IMPORTANCE
(on a scale of 1-5)

1 Application of Electronics Principles in Practice 4
The individual needs to know and understand:

• Electronic Circuit Component Specifications
• Analogue and digital logic circuit and sensor circuit
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• AC and DC technology
• Circuit Design
• Analysis, of electrical circuits, electronic circuits, digital logic
circuit and sensor circuit
• Differential amplifiers/operational amplifiers
• Basic circuits with operational amplifier, analogue adder and
sub-tractor, differentiator, comparator, impedance transducer
• Properties of basic gates AND, OR, NOT, NAND, NOR,
EXCLUSIVE OR EXCLUSIVE NOR
• Substituting basic NAND or NOR gates for basic gates
• Creating switching functions from given circuits and vice versa
• Simplifying switching networks using Karnaugh diagram or
mathematical techniques
• Flip-flops, RS flip-flop, D flip-flop, JK Master slave flip-flop
(especially counter circuits, shift register and frequency divider

2 Hardware Design 4
The individual shall be able to:

• Design small modifications to electronic basic electronics blocks

• Discuss professionally and interpret a briefs and specifications

• Design a Printed Circuit Board layout using E-CAD programme

• Communicate design and data using appropriate files and format
to the manufacturer ensuring accuracy for manufacturing
equipment and processes

3 Fault Finding, Testing, Repair and Measuring 4
The individual shall be able to:

• Take measures on electronic circuits (with DVM, scope, data
collection equipment etc.)

• Determine causes of operating errors and the required action

• Adjust and replace defective or improperly functioning circuitry
and electronics components, using hand tools and soldering iron

• Test electronics units, using standard test equipment, and analyse
results to evaluate performance and determine need for adjustment

• Locate, test and replace faulty electronic components in a printed
circuit board, surface mounted board or mixed technology

• Use conventional measuring and testing equipment to test, set,
adjust and measure electronic components, modules and
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equipment that are based in DC, AC, digital and analogue
electronics.

• Record and analyse measured results and data

• Collect and analyse the evidence both manually and remotely
4 Assembly Electronics Circuits 4

The individual shall be able to:

• Assemble and utilize mechanical parts such as DC Motor, AC
Motor, Stepper motor Solenoid, sensors etc.

• Connect assemble mechanical parts to form a working unit

• Assemble and use various types of parts and surface mounted
devise parts
• Accurately solder components using lead free solder to comply
with industry standards

Table 1b shows the summary of the electronics skills trending in industries and demanded by
technologists and technicians.  The result shows that the skills needed are Application of
Electronics Principles in Practice; hardware design; fault findings and assembly of electronic
circuits.

Research Question 2: What are the building technology skills demanded by industries but
lacking among   Technical College graduates?

Table 2: Summary of Needs Assessment for Building Technologists and Technicians

S/N Building and Construction skills RELATIVE
IMPORTANCE
(on a scale of 1-5)

1 Interpretation of drawings 5
The individual shall be able to:

• Accurately interpret all plans, elevations, sections and enlarged
details

• Identify key dimensions and all angles

• Identify curved work

• Recognize all features, such as arch work, letters and symbols
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• Establish any features that require special equipment or
templates and ensure they are available or created

• Identify drawing errors or items that require clarification

• Determine and check quantities of materials required to produce
specified projects

2 Information and quantities 4
The individual shall be able to:

• Accurately interpret and produce building information from
specifications

• Produce basic outline drawings including elevations, plans and
sections to full size

3 Produce complex templates 4
The individual shall be able to:

• Select resources, including: sheet zinc, aluminium and drawing
paper

• Produce complex templates and moulds including: tracery, foils,
cusps, dead eye, pedestal, cornice, column coping, plinth, capital
springer, keystone or pediment

• Apply information/identification marks to templates and moulds
4 Setting out and measurement 4

The individual shall be able to:

• Visualize and think through the project identifying potential
challenges early and taking the necessary preventative action

• Set out the locations, starting points and lines of projects
according to plans and specifications

• Accurately interpret the dimensions from the drawing and ensure
the design is set out within a one mm standard tolerance

• Check all horizontal and vertical angles

• Produce any templates/building aids that may be helpful when
constructing

• Set out datum points of reference for the project
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• Carry out setting out work using the necessary surveying
equipment (pocket rule, tape measure, distance meter, set square,
level, etc.)

• Set out and check angles

• Create horizontal levels and measure heights using a spirit level,
water level gauge and optical devices

• Set out and measure up formwork manually from plans

• Measure predetermined structures, joints and materials for the
subsequent face concrete surface (anchor holes, shuttering frames,
board inserts, distribution and alignment of formwork boards, etc.)
Construction of formworks and reinforcement 5
The individual shall be able to:

• Work manually with materials such as wood, metal and plastic
(for separating, reshaping, connecting)

• Measure, lay out and cut wood and work with it manually and
using machinery

• Make simple trestles, working platforms plus auxiliary
equipment, set up protective nets and use them in compliance with
the relevant regulations

• Make and put together every type of formwork

• Make supports and reinforcements (concrete pressure)
• Make face concrete formwork.
How to make formwork, including erection, bracing, forming
recesses and stripping formwork

• Types of formwork, areas of use and usage methods for
foundation formwork, wall formwork, column formwork, beam
formwork, slab formwork, staircase moulds, formwork for face
concrete, climbing formwork, sliding formwork, recesses, etc.
Removal of formworks and reprocessing 5
The individual shall be able to:

• Strip formwork using tools (e.g. formwork bars)

• Clean formwork using e.g. water, manual formwork cleaners

• Use hazardous cleaners correctly and safely
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• Care for and maintain system formwork and replace damaged
sections

• Sort and store all required formwork parts ready for
transportation
Construction 5
The individual should be able to

• Construct the brickwork, maintaining accuracy in dimension to
within a given tolerance
• Check dimension regularly and correct where necessary
• Maintain accuracy of level to within a given tolerance
Transfer level accurately
• Ensure the top course is flat and smooth
• Check the underside of projecting brickwork is level
• Maintain accuracy in plumb to within a given tolerance
• Check the quality of materials
• Maintain accuracy of a horizontal, vertical or diagonal
alignments to within a given tolerance
• Check alignment regularly to ensure all surfaces are flat
• Maintain accuracy in angles to within a 1mm standard tolerance
• Check angles regularly and correct where necessary
• Render small components of brickwork to a smooth and
consistent finish
• Construct basic paving ensuring surfaces are flat and within a
given tolerance
Fix 5
The individual shall be able to:

• Minimize damage to surrounding surfaces by applying
protective material and using barriers

• Install tiles to flat, inclined and curved surfaces
• Cut and shape tiles needed for edges, corners, and to fit around
fittings and pipes ensuring no chipping/sanding
• Apply correct adhesive evenly to tiles, avoiding excess
• Attach tiles to surfaces and floors to form patterns and motifs,
ensuring no lipping
• Accurately space tiles, checking level, plumb and square to
ensure aligned and levelled
• Prepare and apply seal and grout to joints ensuring symmetrical
and equal
• Remove excess seal and grout, clean and polish to provide a
good finish which meets the specification/customer requirements
• Finish edge and corners with appropriate finishing methods and
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strips
Apply Paint by Brush and Roller 5

The individual shall be able to:
• Check condition of substrate e.g. new or existing
• Check type of substrate e.g. timber, plaster (porous and non-
porous surfaces), plastic or metal
• Use the correct preparation process for the type of substrate to
include: cleaning, priming, de-greasing, sealing
• Prepare the paint following the correct process, as appropriate, to
include: stirring/mixing/straining

• Select the appropriate equipment to apply the paint depending on
the material, substrate and quantity of work

• Take into consideration the effects of temperature on paint e.g.
humidity levels and weather conditions for external work
• Protect the surrounding area to include: coverage of
floors/features and signage to avoid effects on people
• Apply the correct paint system for the type of substrate using
brush, roller, paint pad or spray e.g. primer, undercoat and gloss
• Use masking aids for ‘cutting in’/producing accurate lines
• Regularly check the quality of the painting by opacity test to
ensure consistent coverage
• Refer to other trades where problems emerge (immediately or at
a later stage) for investigation e.g. water stain
• Check quality of finish meets specification to include no defects
and take any corrective action
Apply paint by spray 5
The individual shall be able to:
• Check condition of substrate e.g. new or existing
• Check type of substrate e.g. timber, plastic or metal
• use the correct preparation process for the type of substrate to
include: Cleaning, priming, de-greasing, sealing
• Prepare the paint following the correct process, as appropriate, to
include: stirring/mixing/straining and viscosity required
• Select the appropriate equipment to apply the paint depending on
the material, substrate and quantity of work
• Take into consideration the effects of temperature, on paint e.g.
humidity levels and weather conditions for external work
• Protect the surrounding area to include: coverage of
floors/features and signage to avoid effects on people
• Select the appropriate spray equipment e.g. HVLP, airless,
electro-static and pressure feed
• Apply spray paint, following COSHH and manufacturer’s
guidelines for the type of substrate e.g. primer, undercoat and
gloss
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• Use large scale masking aids for ‘cutting in’/producing accurate
lines
• Clean and thoroughly maintain spray equipment
• Regularly check the quality of the painting by opacity test to
ensure consistent coverage
• Check film thickness by WFT (wet film thickness) or DFT (dry
film thickness)
• Refer to other trades where problems emerge (immediately or at
a later stage) for investigation e.g. water stain
• Check quality of finish
Apply wallpaper 5

• The situations when lining paper is required including: solvent-
painted
• Wall and excessive making good
• Methods of trimming: pre-trimmed and remove selvedge
• The importance of accurate trimming when removing a selvedge
• Methods of jointing, for paper types to include: butt, overlap and
cut
• International performance symbols e.g. spongeable, peelable and
off-set match
• Types of adhesive e.g. cellulose and starch and their suitability
for different papers
• Pasting methods in relation to the range of papers: pasting
machine,
• Brush, roller, ready pasted and past the wall
Apply Decorative Techniques 5
The individual shall be able to:
• Select and use and apply specialist materials e.g. sponging,
ragging, bagging, stippling and blending, wood graining, marbling
and tromp    leoeill, gilding (gold and silver leaf)
• Select and use specialist tools e.g. for gilding
• Design and apply stencils
• Apply to a range of surfaces e.g. cardboard, plastic, timber,
plaster and metal
• Prepare the surfaces to a perfect finish including clean, smooth
and sized
Apply Sign Writing/Lettering 5
The individual needs to know and apply:
• Stencil types: positive, negative and multi-plate
• Methods used for enlarging and reducing stencils: accurate
measurement, grid, illuminated projection and photocopy
• Methods of transferring a design – including trace, pounce and
photocopy onto the stencil plate materials of paper and proprietary
• Stencil card
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• The suitability of base materials used for cutting stencil plates:
glass plate, proprietary cutting mat
• The importance of cleanliness, hand position, knife angle,
direction of cutting, blade sharpness, repair of broken ties, size
and sequence of pattern (small areas and vertical lines first), free
movement of stencil plate, margin widths
• Methods for securing stencils to surfaces: proprietary, spray
adhesive and tape (masking, low-tack)

Table 2 gives a detailed list of skills in the building technology trending in industries. The
identified skills are Interpretation of drawings skills; Information and quantities interpretation
skills; Production complex template skills; Production of Stonemasonry Components; Setting out
and measurement skills; Construction of formworks and reinforcement; Removal of formworks
and reprocessing; Construction skills; fixing and painting skills; application of wallpaper and
decorative skills and Apply Sign Writing/Lettering skills.

Research Question 3: What are the mechanical Technology skills demanded by industries but
lacking among   Technical College graduates?

Table 3: Summary of Needs Assessment for mechanical Technologists and Technicians

S/N Mechanical technology skills for technologists and technicians RELATIVE
IMPORTANCE
(on a scale of 1-5)

1 Construction Metal Work 5
Marking Out Techniques
The individual shall be able to:

• Interpret engineering drawings and symbols
• Perform standard mathematical calculations including areas,
volumes and unit conversion
• Select and use measuring equipment
• Prepare a comprehensive materials list
• Develop and cut patterns using parallel, radial and triangulation
methods
• Mark out, form and assemble construction joint connections
• Carry out cutting and assembly using production instructions to
given tolerances

2 Cutting Techniques 5
The individual shall be able to:

• Use power tools and mechanical methods to cut / shear materials
to given tolerances
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• Use thermal cutting equipment to cut low carbon steels using
manual cutting wheels, straight edges and circle cutters and guides
• Use hand and power tools to cut, punch, drill, countersink, tap
and ream holes in a variety of metal

3 Forming Techniques 5
The individual shall be able to:

• Use manual or mechanical forming machines to cold form
metals
• Adjust and use oxy/acetylene equipment to hot form plate and
section
• Bend low carbon steels using a flat bar bender
• Use manual or mechanical break presses or folders to shape low
carbon steels, stainless steels, aluminiums and alloys
• Use pinch and pyramid rolls to produce required shapes
• Use a mechanical brake press or folder to produce straight bends
to any angle

4 Assembly and finishing techniques 5
The individual needs to know and apply:
• Assembly techniques and symbols used in engineering drawings
and project descriptions
• Hand and power tools used for assembly

• The types, selection and operation of pivot and locking devices
in common use
• The range of mechanical fastenings used in the construction
metalwork industry including:  Rivets; Nuts and bolts; Locking
and flat washers; Screws
• The range of edge, surface and joint finishes available
• The range of tools used to achieve required finishes

5 Welding and Joining Techniques 5
Underwater welding skills
Surface welding skills
Diving skills
The individual shall be able to:

• Select, adjust and use manual metal arc welding equipment to
produce welded joints in steel
•Select, adjust and use manual metal arc welding equipment to
produce joints in low carbon steel and stainless steels
• Select, adjust and use gas metal arc welding equipment to
produce joints in low carbon steel and stainless steels
• Select, adjust and use gas tungsten arc welding equipment to
produce joints in stainless steels, aluminium and aluminium alloys
• Select welding consumables to suit position, weld polarity and
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type of material
• Remove surface contamination and prepare joint for welding
regarding position, type and material thickness
• Recognise and repair weld faults
CNC Milling 5
Interpret Engineering Drawings and Follow the Specification
The individual shall be able to:

• Interpret and apply engineering drawings and follow the
specification
• Locate and identify main dimensions and secondary dimensions
• Locate and identify ISO standards for surface finish
• Locate and identify ISO standards for form and positional
tolerances
Process Planning
The individual shall be able to:
• Identify and set the different machining features
• Select and plan the operation of various types of machining tools
used in CNC technology including lathes, multi-axis spindles,
wire electrical discharge machines and milling machines
• Execute different sequences
• Correctly identify the most efficient work holding solution to
clamp the base material into the machine that best suits the
operational requirements
• Correctly select the cutting tools for machining the required
material and operation
• Define the cutting parameters as a function of the operation
sequence, material type and type of operation
Metrology 5

The individual shall be able to:

• Select appropriate measuring tools or gauging instruments and
use them correctly
• Make accurate measurements using precision measuring tools
• Observe and classify degrees of completion of a surface
• Make measurements on threaded elements and identify
characteristics of the threads
• Perform checks related to the geometric and dimensional control
with the use of comparators
• Make checks related to the use of dimensional inspection gauges
Operating 5

The individual shall be able to:

• Correctly use the stipulated process for mounting the tools and
accessories on the machine
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• Prepare, make measurements and record cutting tools
• Mount and align work holding systems
• Mount and align the raw material and or work-piece
• Identify and designate the functional parameters for operation on
the CNC milling machine
Machining
The individual shall be able to:

• Identify and designate the different machining processes on a
CNC milling machine
• Optimize the machining strategy
• Optimize the process taking into account the production type;
large quantities of one part, small batches or one-off items
• Define and adjust the cutting parameters as a function of the
operation sequence, material type, type of operation and CNC
machine tool

Automobile Technology 5
Electrical and mechanical systems integration
The individual shall be able to:

• Use test equipment to measure, check and diagnose management
systems for mechanical and/or electronic faults

• Perform tests to identify and isolate a fault
The individual needs to know and understand:
• The principles and characteristics of:
• Spark ignition engine management systems
• Compression ignition engine management systems
• Forced induction, emission and exhaust systems
• Body electrical and electronic systems
• Braking and stability control systems
• Suspension and steering systems
• Drive line systems
Inspection and diagnosis  Using Auto Diagnosis 5
The individual needs to know and understand:
• The correct use and interpretation of relevant measuring devices
and equipment
• The principles and applications of all relevant numerical and
mathematical calculations
• The principles and applications of advanced diagnostic
procedures
•The principles and applications of specialist diagnostic tooling
and equipment
Repair, overhaul and service 5

The individual shall be able to:
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• Use manufacturers’ and component suppliers’ specification as
required
• Construct, justify and communicate appropriate proposals and
decisions regarding repair or replacement
• Use correct procedures for securing replacement parts
• Repair vehicle electrical systems and electrical circuits,
repair/overhaul charging and starting systems
• Repair/overhaul hydraulic braking systems (disc and drum)
and/or associated components, including hand or parking brake
• Repair electronically controlled antilock brakes and stability
control systems
• Remove/overhaul driveline components
• Repair/overhaul steering systems/components, including
mechanical, electrical and hydraulic power assisted steering
systems
• Repair suspension systems and associated components
• Carry out steering wheel alignment operations
• Repair/overhaul four stroke engines and associated engine
components
• Repair/overhaul manual/automatic transaxles/transmissions and
components
• Repair diesel fuel systems including electronic compression
ignition engine management systems and associated components
Hybrid and new technologies 4

The individual needs to know and understand:

• Special procedures for working on high voltage electric vehicles
• Principles of operation for hybrid/electric and alternative
powered vehicles
• Consumer electronics (entertainment systems ETC)
The individual shall be able to:
• Carry out service, repair and diagnostic procedures according to
manufacturers’ requirements

Table 3 identifies the skills trending in industries and required  by technologists  for
employability in Nigerian industries. The skills needed in mechanical technology includes
Construction Metal Work  skills, which includes marking out techniques, cutting techniques,
Forming Techniques, Assembly and finishing techniques; Welding and Joining Techniques
which includes Underwater welding skills; Milling skills which includes Interpret Engineering
Drawings and Follow the Specifications, Process Planning; Metrology skills which includes
operating machines and  Machining skills. The automobile skills identified are Inspection and
diagnosis Using Auto Diagnosis; repair, overhaul and service as well as  Hybrid and new
technologies skills.
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Discussion of Findings
The findings of this study have revealed the needs of technologists, technicians and artisans
seeking employments in industries. The result has identified skills in electrical /electronic
technology demanded by industries for prospective technical employees. Chief among the skills
identified is industrial installation skills, including skills in control panel construction and
installation. Other skills identified are solar panel installation skills, which includes construction
of inverters. This findings is in line with the United States Department of Energy 2006 report
which showed that for Electrical lineworkers represent the physical labor required to operate and
maintain the electric grid, demand for workers is expected to outpace supply over the next
decade. The loss of institutional knowledge is a critical concern, especially for a profession
heavily dependent on mentoring and on the job training.
Although the number of lineworker training institutions has grown considerably, analysis
indicates a significant forecasted shortage in the availability of qualified candidates. This could
be as a result of poor skills and a deficient training curriculum pursued by training institutions
like technical Colleges and Polytechnics.  This could eventually limit the nation’s ability to
maintain and/or increase electricity supply, potentially impacting the economic and social well
being of individuals, as unemployment levels rise.
The findings also reveal the skills need in automobile/Mechanical Technology. This was
highlighted by skills need in underwater welding, machining and fabrication skills. Technical
college students were also found to need skills in Auto-diagnosis, repair and overhaul of cars,
trucks and heavy equipments and skills shortages in hybrid and new technologies.  It is worthy of
note, that while a dearth of skilled workers is predicted, more and more young people are leaving
the training institutions with certificates. This finding is in line with Onweh, Caleb and Hart
(2013) which found that In Nigeria, we are overschooled but undereducated, emphasis is on
certification instead of functionality. Consequently,  focus on more degrees and certificates has
placed less demand for skills (functionality).

Conclusion

Based on the findings of the study, it is concluded that the dearth of relevant skills amongst
graduates from Nigerian schools is as a result of less emphasis on vocational and technical
education by Governments at all levels. Furthermore, lack of  adequate training facilities is
impeding the skills acquisition process in Technical Colleges.

Recommendations

Based on the findings of the study, the following recommendations are made
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1. Governments at all levels should work together with educators, policy makers, industry,
and other organizations to redefine the value and improve the attractiveness of technical
skills.

2. Vocation and Technical school administrators should advocate the need, value and results
of skilled work and professional training for young people so that industries, regions, and
countries will thrive in the global economy

3. Training modules should be developed for the  skills identified as needed by industries
and lacking in technical college graduates

4. A pilot study should be conducted to determine the effectiveness of the developed
training modules

5. Training equipments that mirrors the ones used by industries should be made available
for instruction in Technical Colleges.
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