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Abstract 
This study identified emerging technical skills expected of students of motor vehicle mechanic 
in the handling and fixing of engine components. The study was conducted in Rivers State. 
The population of the study consisted 153 respondents, comprising of 140 motor vehicle 
technicians and 13 motor vehicle technical teachers of the four National Board for Technical 
Education (NBTE) accredited technical colleges in Rivers State. Four research questions 
and four hypotheses were posed to guide the study. No sampling was taken considering the 
manageable size of the population. A self-developed instrument was used to obtain 
information from the respondents. The instrument was validated by three experts. Mean and 
standard deviation were used to analyse the research questions while t-test was used to test 
the hypotheses at 0.05 level of significance. 153 copies of the questionnaire were distributed 
to the respondents, with only 143 copies retrieved and were used for the study. Findings 
revealed 20 items of emerging technical skills expected of students of MVM in handling and 
fixing of engine components which include: identify the connecting rod in the engine, link the 
connecting rod to the piston through the piston pin,etc. Findings also revealed that there is 
no significant difference in the mean response of technical teachers and motor vehicle 
technicians in handling and fixing of connecting rod, piston, crankshaft and camshaft. As the 
study recommended, regular update of curriculum and module of students of MVM in 
technical colleges, the government should organize workshops to update technical teachers 
and motor vehicle maintenance industries, create an enabling environment for student’s 
industrial training.  
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Introduction 

Technical Vocational Education and Training (TVET) in the view of Oni (2007) is 
the type of education which site the individual for gainful employment in recognised career 
as skilled workers or technicians or sub-professionals. Okwelle (2013) stated that TVET 
refers to education which is mainly to lead participants to acquire the practical skills, 
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technical know-how and understanding necessary for employment in a particular occupation, 
trade or group of occupations. These occupations are acquired through vocational technical 
institutions whose primary aims and objectives are to provide trained manpower in applied 
sciences, technology and business particularly at craft, advanced craft and technical levels. 
Audu, Shehu and Gabriel (2017) stated that TVET is offered in Technical Colleges, Colleges 
of Technology, Polytechnics, Monotechnics among others. 

Technical colleges are regarded as one of the principal technical vocational education 
and Training institutions in Nigeria for the training of craftsmen. Technical colleges give full 
vocational training with the view to prepare individuals for entry into various trade areas, and 
as such, produce craftsmen at the craft (secondary) level and master craftsmen at the 
advanced craft (post-secondary) level (NBTE, 2013). Technical colleges offer trades of 
diverse occupations in various programmes.  According to the International Qualifications 
Assessment Service (IQAS, 2011) programmes of technical colleges are sub-divided into 
related trades, comprising of electrical/electronic trades, construction trades, miscellaneous 
trades, business trades and mechanical engineering trades. 

Mechanical Engineering trades consist of motor vehicle mechanic works, auto 
electrical works, vehicle body building and other related modules offered at the technical 
college level. The introduction of Motor Vehicle Mechanic Works (MVMW) and other 
occupational trades in the technical colleges is geared towards imparting basic knowledge to 
the students. Beako (2017) stated that the vision of the government and the graduates of 
motor vehicle mechanic works is that of gaining employment in motor vehicle industries, 
establishing private motor vehicle enterprises or going for further studies after graduation. 

Motor vehicle is an indispensable channel of movement of persons and goods from 
one point to another in the society. In the view of Bhandari in Beako (2017), motor vehicle is 
a complex technical system in which various sub-systems operate in synergy to discharge 
certain defined roles. Abwage (2010), posited that motor vehicle is a self-propelled land 
vehicle, usually having at least four wheels and an internal combustion engine, used for 
personal and public transportation. It is of assorted brands with respect to its styles, number 
of doors and purpose of uses. Motor vehicle has various components in its engine that 
provide for locomotion  and enhances smooth operations. Understanding of operations of the 
various motor vehicle engine components by MVM students and graduates is vital for 
efficient and effective repairs and maintenance of motor vehicle engines. 

Motor Vehicle Mechanic (MVM) students in technical college are trainees who 
offered vocational courses in motor vehicle mechanic works in order to acquire practical 
skills and basic scientific knowledge in repairing and maintenance of motor vehicle through 
vocational training (Beako, 2017).According to Adebayor (2010), motor vehicle mechanic 
students are learners who are acquiring skills in motor vehicle maintenance with the aim to 
improve efficiency of motor vehicles through technical skills towards skilled manpower 
development. The primary aim of establishing motor vehicle mechanic works was centered 
on growing up technical skills and enhancing manpower development in the field of 
mechanical engineering trades that will repair and maintain motor vehicles in the  society.  

Skill is an ability and capacity acquired through deliberate, systematic and substantial 
effort to smoothly and adaptively carry out complex activities or job functions involving 
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ideas (cognitive skills), things (technical skills) and/or people (interpersonal skills) (Bekijk, 
2016). According to Crammer (2014), technical skills are the specialized skills and 
knowledge required to perform specific duties, sometimes referred to as “work skills”. 
Medina (2010), described technical skills as the expertise or technical competence related to 
the field of the worker, whether engineering or technical. Medina further stated that the 
technical skills are hard skills associated with the use of tools, equipment related to work 
properly and efficiently, as well as all technical matters. In course of this study, technical 
skills means repairing expertly well to manufacturers specifications. Beako (2017) opined 
that modern vehicles contain more embedded electronic components and controls that need 
higher degree of sophistication for testing, servicing and repairing as well as test instruments 
that require technical skills for handling and fixing of the engine components. The 
components include connecting rod, piston, camshaft, and crankshaft which are the keys to 
engine operations and services. Beako further stated that the emerging technical skills needed 
in handling and fixing connecting rod in the engine, link connecting rod to the piston through 
piston pin, ensure the connecting rod rotate freely when power is applied, locate the piston 
port in modern vehicles, perform piston sensor signal testing, verify power supply of the 
piston position sensor, adjust and replace defective piston sensor, locate the camshaft in 
modern vehicles, connect the camshaft  through the crankshaft bearing, verifying the 
camshaft timing. 

The connecting rod is the link between the piston and the crankshaft. The end 
connecting the piston is known as the small end and the other end is known as the big end. 
The big end has two holes of a bearing bolted together. The connecting rod connects the 
piston to the crankshaft to convert reciprocating motion into rotary motion (Giri, 2014). 
Meanwhile, piston of all engines is the first to begin movement of transmitting power to the 
crankshaft as a result of the pressure and energy generated by the combustion of fuel. 
According to Andrew and John (2012), piston is closed at one end and open on the other end 
to permit direct attachment of the connecting rod and its free action. The piston transfers the 
pressure of combustion to the connecting rod and crankshaft. It holds the piston rings and the 
piston pin while operating in the cylinder. 

The crankshaft is connected to the piston through the connecting rod and exerts the 
linear motion of the piston into the rotational motion of the flywheel. Amaldon (2015) stated 
that the jaws of the crankshaft are supported on main bearing, housed in the crankcase, 
counter weights and the flywheel bolted to the crankshaft help in the smooth running of the 
engine. Amaldon further stated that on L, F, or I head engines, the camshaft is located to one 
side and above the crankshaft while in V-type engines, it is located directly above the 
crankshaft. 

The crankshaft provides for the opening and closing of the engine valves. The 
camshaft is enclosed in the engine block. Jack (2014) stated that the camshaft has eccentric 
lobes (cams) ground on it for each valve in the engine block, as the cams rotate, the cam to 
be moved up under the valve stem tappet, exerting an upward thrust through the tappets 
against the valve stem or the pushrod. This thrust overcomes the valve spring pressure as 
well as the gas pressure in the cylinder, causing the valve to open,when the lobe moves from 
under the tappets, the valve spring pressure reseats the valve (James, 2012).As such, the 
operations of engine components becomes successful and functions regularly, but demands 
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emerging technical skills in handling and fixing  of these engine components when faults are 
developed. It is in light of this background, the study determine to identify emerging 
technical skills expected of students of motor vehicle mechanic works in handling and fixing 
of engine components in the Technical college workshops in Rivers State. 

Statement of the Problem 

Motor Vehicle Mechanic Works (MVMW) is a sub-division of mechanical 
engineering trades in technical college. Motor vehicle mechanic works is geared towards 
producing competent vehicle mechanics with sound practiced skills, knowledge and ability to 
diagnose and carry out repair, maintenance, handling and fixing of engine components on all 
types of motor vehicles. However, motor vehicle technology had improved on its braking 
system, transmission system as well as fixing of engine components where artisans of motor 
vehicle are unable to handle and fix, maintain and repair when developed faults as many 
lacked the emerging technical skills needed to ameliorate the engine condition. Beako (2017) 
stated that most of the sophisticated vehicles are abandoned due to lack of requisite technical 
skills and knowledge to handle, fix, and repair the engine components. This contributes to 
many vehicles seen unattended to at the motor mechanic workshops in the state. It is in light 
of this background, the study, emerging technical skills expected of students of motor vehicle 
mechanic in handling and fixing of engine components in technical college workshops in 
Rivers State is carried out. 

Purpose of the Study 

The main purpose of this study is to identify the emerging technical skills expected of 
students of motor vehicle mechanic in handling and fixing of engine components in technical 
college workshops in Rivers State. Specifically, the study sought to: 

1. identify emerging technical skills expected of students of motor vehicle mechanic in handling 
and fixing of connecting rod. 

2. determine emerging technical skills expected of students of motor vehicle mechanic in 
handling and fixing of piston. 

3. identify emerging technical skills expected of students of motor vehicle mechanic in handling 
and fixing of crankshaft. 

4. determine emerging technical skills expected of motor vehicle mechanic in handling and 
fixing of camshaft. 

Research Questions 

The following research questions was posed to guide the focus of the study: 

1. What are the emerging technical skills expected of students of motor vehicle mechanic in 
handling and fixing of connecting rod in Technical College Workshop in Rivers State? 

2. What are the emerging technical skills expected of students of motor vehicle mechanic in 
handling and fixing of piston in the Technical College Workshops in Rivers State? 

3. What are the emerging technical skills expected of students of motor vehicle mechanic in 
handling and fixing of crankshaft in the Technical College Workshops in Rivers State? 

4. What are the emerging technical skills expected of students of motor vehicle mechanic in 
handling and fixing of camshaft in the Technical College Workshops in Rivers State? 
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Null Hypotheses 

The following hypotheses were formulated and tested at 0.05 significant level. 

1. There is no significant difference in the mean responses of technical teachers and motor 
vehicle technicians on emerging technical skills expected of students of motor vehicle 
mechanics in handling and fixing of connecting rod. 

2. There is no significant difference in the mean responses of technical teachers and motor 
vehicle technicians on emerging technical skills expected of students of motor vehicle 
mechanics in handling and fixing of piston. 

3. There is no significant difference in the mean responses of technical teachers and motor 
vehicle technicians on emerging technical skills expected of students of motor vehicle 
mechanics in handling and fixing of crankshaft. 

4. There is no significant difference in the mean responses of technical teachers and motor 
vehicle technicians on emerging technical skills expected of students of motor vehicle 
mechanics in handling and fixing of camshaft. 

Methodology 

The study adopted descriptive survey design. The study was conducted in Rivers 
State. The population of the study consisted of 153 respondents, comprising140 motor 
vehicle technicians purposely drawn from Rivers State Ministry of Commerce and Industry, 
Port Harcourt and 13 motor vehicle technical teachers in four National Board of Technical 
Education (NBTE) accredited technical colleges in the State.No sample was taken 
considering the small and manageable size of the population. Hence, the entire population 
was used for the study. A self-designed instrument titled “Emerging Technical Skills of 
Motor Vehicle Mechanics Questionnaire” (ETSMVMQ) was used to collect data for the 
study. The instrument was divided into two sections A and B. Section A sought information 
on the respondents demographic data while section B was used to elicit information on the 
technical skills expected of students of motor vehicle mechanic in handling and fixing of 
engine components. The instrument was designed on five point Likert scale with number 
values which include: Strongly Agree (SA) = 5, Agree (A) = 4, Undecided (U) = 3, Disagree 
(D) = 2 and Strongly Disagree (SD) =1. The instrument was validated by three experts. One 
from the AUTO-PLANET GALLERA, 98 Olu-Obasanjo Road, Port Harcourt, a reputable 
motor vehicle services and maintenance firm, one from the Automobile Technology Unit, 
Department of Industrial Technology Education, Michael Okpara University of Agriculture, 
Umudike Abia State and one from the Department of Vocational and Technology Education, 
Rivers State University, Port Harcourt. The reliability of the instrument was determined 
through the pilot test method for a measure of its ability. The result of the Pilot test was 
subjected to Cronbach-Alpha which yielded 0.83. The instrument was administered to the 
respondents by the researchers. Hence, 153 copies of the questionnaire were printed and 
distributed. However, only 143 copies of the instruments were retrieved, given rise to 93.3% 
return rate.The 143 copies were analysed and used for the study. The research questions were 
analysed using mean and standard deviation. Mean values greater than or equal to 3.50 were 
accepted while mean values less than 3.50 were rejected. The hypothesis was tested using t-
test statistical tools. When the t-calculated is lower than the t-critical, the hypothesis was 
accepted and when the t-calculated is greater than the t-critical, the hypothesis was rejected. 
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Results 

Table 1 Mean and Standard Deviation on the Emerging Technical Skills Expected 
  in Handling and Fixing of Connecting Rod. 

  Technical Teachers  Motor Vehicle Technicians 

S/N

o 
Variables Mean SD Remarks Mean SD Remarks 

1. Identify the connecting rod in the 
engine 

3.84 1.06 Accept 3.93 1.03 Accepted 

2. Link connecting rod to the piston 
through the piston pin 

3.62 1.21 Accept 3.76 1.18 Accepted 

3. Engine the connecting rod rotate 
freely when power is applied 

3.74 1.19 Accept 4.26 0.96 Accepted 

4. Identify defective connecting rod 
through noise making in the 
engine 

4.01 1.01 Accept 3.85 1.15 Accepted 

5. Carry out test drive to check the 
connecting rod after replacement 

3.55 1.29 Accept 3.61 1.20 Accepted 

Grand Mean/S.D 3.75   3.88   

 

The data presented in table 1 shows that the grand mean values 3.75 and 3.88 are greater than 
the value of the criterion mean 3.50. This signifies that the five items are accepted as the 
emerging technical skills expected of students of motor vehicle mechanic in the handling and 
fixing of connecting rod in the technical college workshops in Rivers State 

Table 2 Mean and Standard Deviation on the Emerging Technical Skills Expected in 
Handling and Fixing of Piston. 

  Technical Teachers  Motor Vehicle 
Technicians 

S/No. Variables Mean SD Remarks Mean SD Remarks 

1. Locate the piston port in 
modern vehicles 

3.79 1.18 Accept 3.56 1.36 Accepted 

2. Carry out piston sensor 
signal testing 

4.07 0.92 Accept 3.88 1.11 Accepted 

3. Check power supply of the 
piston position sensor 

3.58 1.30 Accept 3.90 1.16 Accepted 
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4. Adjust and replace defective 
piston sensor 

3.64 1.23 Accept 3.67 1.20 Accepted 

5. Carry out a test drive to 
check this piston sensor after 
replacement 

3.95 1.14 Accept 4.10 1.01 Accepted 

Grand Mean/S.D 3.81   3.82   
 

The information on table 2 shows that the grand mean values 3.81 and 3.82 are greater than 
the value of the criterion mean 3.50. This indicates that the five items are the emerging 
technical skills expected students of motor vehicle mechanic in the handling and fixing of 
piston in the Technical College workshops in Rivers State. 

Table 3 Mean and Standard Deviation on the Emerging Technical Skills Expected in 
Handling and Fixing of Crankshaft 

  Technical Teachers  Motor Vehicle Technicians 

S/No. Variables Mean S.D Remarks Mean S.D Remarks 

1. Identify the crankshaft in the 

crankcase 

3.96 1.012 Accept 4.08 0.96 Accepted 

2. Hook it strongly to the 

crankshaft 

3.57 1.33 Accept 3.93 1.01 Accepted 

3. Fix the crankshaft wheel to 

rotate the crankshaft. 

4.20 0.92 Accept 3.86 1.16 Accepted 

4. Provide adequate oil to the 

crankshaft during fixing of 

crankshaft. 

3.63 1.26 Accept 3.54 1.32 Accepted 

5. Replace defective crankshaft 

position. 

3.74 1.19 Accept 3.65 1.26 Accepted 

Grand Mean/SD 3.82   3.81   

The data presented on table 3 shows that the values of the grand mean 3.82 and 3.81 are 
greater than the value of the criterion mean 3.50. This indicates that the five items are 
accepted as the emerging technical skills expected of students of motor vehicle mechanic in 
the handling and fixing of crankshaft in the technical college workshops in Rivers State. 
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Table 4 Mean and Standard Deviation on the Emerging Technical Skills Expected in 
Handling and Fixing of Camshaft. 

  Technical Teachers  Motor Vehicle Technicians 

S/

No. 
Variables Mean S.D Remarks Mean S.D Remarks 

1. Identify camshaft in modern 

vehicle. 

3.80 1.15 Accept 4.06 1.00 Accepted 

2. Connect camshaft through the 

crankcase bearing. 

3.69 1.23 Accept 3.68 1.27 Accepted 

3. Verify the camshaft timing. 3.52 1.36 Accept 3.71 1.21 Accepted 

4. Fix the camshaft wheel to provide 

motion to the crankshaft wheel. 

4.21 0.91 Accept 3.83 1.16 Accepted 

5. Carry out a visual inspection on 

camshaft in ensuring the wheel is 

intact. 

3.93 1.02 Accept 3.51 1.37 Accepted 

Grand Mean/S.D 3.83   3.76   

 

The information in table 4 shows that the values of the grand mean 3.83 and 3.76 are greater 
than the value of the criterion mean 3.50. This indicates that the five items are accepted as 
the emerging technical skills expected students of motor vehicle mechanic in the handling 
and fixing of camshaft in the Technical College workshops in Rivers State. 

Test of Hypotheses 

Table 5 t-test Analysis of Responses of Technical Teachers and Motor Vehicle 
Technicians on Emerging Technical Skills Expected of Students of Motor 
Vehicle Mechanics in Handling and Fixing of Connecting Rod. 

S/No. Variables Mean S.D N DF Sig. tcal tcri Remarks 

1. Technical Teachers 3.75 1.15 13      

     141 0.05 -1.09 1.96 Accepted 

2. Motor Vehicle 
Technicians 

3.88 1.10 130      

 

The data on table 5 shows that the value of t-calculated -1.09 is less than the value of the t-
critical1.96. Hence, the null hypothesis is upheld which implies that there is no significant 
difference in the means responses of technical teachers and motor vehicle technicians in 
handling and fixing of connecting rod. 
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Table 6 t-test Analysis of Responses of Technical Teachers and Motor Vehicle  
Technicians on Emerging Technical Skills Expected of Students of Motor 
Vehicle Mechanics in Handling and Fixing of Piston. 

S/No. Variables Mean S.D N DF Sig. tcal tcri Remarks 

1. Technical Teachers 3.81 1.15 13      

     141 0.05 -0.028 1.96 Accepted 

2. Motor Vehicle 
Technicians 

3.82 1.17 130      

 

The data on table 6 shows that the value of t-calculated -0.028 is less than the value of the t-
critical 1.96. Hence, the null hypothesis is upheld which implies that there is no significant 
difference in the means responses of technical teachers and motor vehicle technicians in 
handling and fixing of piston. 

Table 7 t-test Analysis of Responses of Technical Teachers and Motor Vehicle 
Technicians on Emerging Technical Skills Expected of Students of Motor 
Vehicle Mechanics in Handling and Fixing of Crankshaft. 

S/No. Variables Mean S.D N DF Sig. tcal tcri Remarks 

1. Technical Teachers 3.82 1.14 13      

     141 0.05 0.029 1.96 Accepted 

2. Motor Vehicle 

Technicians 

3.81 1.14 130      

 

The data on table 7 shows that the value of t-calculated 0.029 is less than the value of the t-
critical 1.96. Hence, the null hypothesis is upheld which implies that there is no significant 
difference in the means responses of technical teachers and motor vehicle technicians in 
handling and fixing of crankshaft. 

Table 8 t-test Analysis of Responses of Technical Teachers and Motor Vehicle 
Technicians on Emerging Technical Skills Expected of Students of Motor 
Vehicle Mechanics in Handling and Fixing of Camshaft. 

S/No
. 

Variables Mean S.D N DF Sig. tcal tcri Remarks 

1. Technical Teachers 3.83 1.13 13      

     141 0.05 0.652 1.96 Accepted 

2. Motor Vehicle 
Technicians 

3.76 1.20 130      
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The data on table 7 shows that the value of t-calculated 0.652 is less than the value of the t-
critical 1.96. Hence, the null hypothesis is upheld which implies that there is no significant 
difference in the means responses of technical teachers and motor vehicle technicians in 
handling and fixing of camshaft. 

Discussion of Findings 

The findings of the study revealed the emerging technical skills expected of students 
of motor vehicle mechanic works in the handling and fixing of connecting rod. The findings 
identified include identifying the connecting rod in the modern vehicles; ensuring the 
connecting rod rotate freely when power is applied, perform test drive to check the 
connecting rod after replacement. The finding is in line with the opinion of Jack (2014) 
which stated that the temperature is applied to a working operation sustained at high 
degrees.During the operation of the engine, various components are linked together within 
the engine.These components enable the smooth engine operation that require to check the 
connecting rod, piston, camshaft, crankshaft after replacement and provide regular 
maintenance. The finding also shows that there is no significant difference in the mean 
response of technical teachers and motor vehicle technicians in handling and fixing of 
connecting rod. 

The findings further revealed five emerging technical skills expected in the handling, 
finding and fixing to piston. The finding include careful identify piston port of modern 
vehicles, carry out piston sensor signal testing, adjust and replace defective piston position 
sensor. The finding is in line with the finding of Andrew and John (2012) which stated that 
the piston transfers to the pressure of combustion to the connecting rod and crankshaft 
through piston sensor. The finding also shows that there is no significant difference in the 
mean response of technical teachers and motor vehicle technicians in handling and fixing of 
piston. 

The finding also revealed five emerging technical skills expected in the handling and 
fixing of crankshaft. The finding are fixing the crankshaft wheel to rotate the crankshaft, 
hook it strongly to the crankshaft, ensuring regular supply of oil in the crankcase during 
fixing of crankshaft. The finding is in consonance with the view of Bhandari (2013) which 
stated that oil passages leading to the rod and main bearings are either cast or drilled in the 
crankshaft. Oil enters the crankshaft at the rotation of the main bearing and passes through 
holes in the main journals through the crankshaft and out to the connecting rod bearing. The 
finding also shows that there is no significant difference in the mean response of technical 
teachers and motor vehicle technicians in handling and fixing of crankshaft. 

The findings further revealed five emerging technical skills expected in the handling 
and fixing of camshaft. The findings include locate the camshaft in modern vehicles, verify 
the camshaft timing, replace defective camshaft position sensor and bushes, carry out a visual 
inspection on camshaft in ensuring the wheels are intact. The finding is in line with Alfreda 
(2011) stated that camshaft bearings are supported in the engine block by journals in 
bearings. The camshaft bushes are replaced only when the engine requires a complete 
overhaul. The finding also shows that there is no significant difference in the mean response 
of technical teachers and motor vehicle technicians in handling and fixing of camshaft. 
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Conclusion 

The dynamic nature of motor vehicle technology require regular adjustment and 
changes in the modules and curriculum of students of motor vehicle mechanic works in the 
Technical Colleges. This will enable the graduates of this discipline to be versatile and 
competent in tackling mechanical issues in the modern vehicles. It is noticed that engine 
components of motor vehicles changes and modernized day after day. Hence, expected 
emerging skills to meet up this demands of handling and fixing of modern engine 
components of modern cars, buses and lorries plying our roads. Considering this 
technological advancement, graduates of motor vehicle mechanic require to be updated in 
order to be useful to the world of work. 

Recommendations 

Based on the findings, the researchers recommend as follows: 

1. The National Board for Technical Education (NBTE) should ensure the curriculum of 
students of motor vehicle mechanic is revised after four years to be abreast with the 
innovations in the motor vehicle industry. 

2. Government should organise workshops in order to update teachers of motor vehicle 
mechanic on the instruments, equipment and machines use in the teaching of the subjects. 

3. The motor vehicle services and maintenance firms should establish a link through the 
industrial training programme to constantly train the students of motor vehicle mechanic on 
modern vehicles. 
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