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Abstract 

Assessment of Technological Skills Required for Mechanical Engineering Craft Students 
for Maintaining Mechanical Machines in Government Technical Colleges in Rivers State 
is aimed at determining the extent to which students have acquired practical skills before 
graduation. The study adopted survey research design. The population for this study 
comprises 65 respondents, made up of 40 Mechanical engineering craft teachers and 25 
Mechanical engineering craft instructors. The study answered two research questions and 
tested two hypotheses. The instrument comprising of practical skills items or operations 
based on NBTE curriculum and NABTEB syllabus were developed and validated by three 
experts. Data collected were analyzed using statistical mean, Standard deviation and t-test. 
The result of the study showed that the mechanical engineering craftsmen experience 
unemployment not because the industries are saturated but because the current practical 
skills they have acquired are no longer in consonance with current practices in the industries. 
Based on this result, it was recommended amongst others that Mechanical engineering craft 
teachers should endeavour to use the improved teaching techniques to enhance students 
practical skill acquisition as a guide for teaching the practical skill units so as to improve 
the quality of instruction and enhance adequate content coverage of the curriculum. The 
teaching of machine tools operations by mechanical engineering craft teachers should be 
guided by a well-defined specific objectives and relevant learning experiences and 
activities. 
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Introduction 

The role of technical, vocational education and training (TVET) in facilitating 
employment opportunities should not be neglected in Nigeria, as it has the potential to 
enhance job creation, wealth generation, poverty reduction and technological 
transformation, which could help to minimize insecurity in the nation which unemployment 
and poverty usually breed. As Nigerians' currently face many challenges ranging from 
economic challenges, social- cultural challenges, developmental challenges, insecurity, 
among others, technical vocational education and training (TVET) could serve as one of the 
ways to address these problems. It was established in Nigeria to impart skills and 
entrepreneurial spirit needed to create wealth and enhance the economic development of 
the nation. The aim of establishing technical vocational education and training was not only 
to activate the unemployed in an attempt to reconnect them with the labour market and 
reduce overall level of unemployment, but also to activate the economically inactive. 
According to Obidile (2018), TVET is mostly offered in Universities of Technology, 
Colleges of Technology,  
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Monotechnics and Technical Colleges (National Board for Technical Education 2007). 

Technical colleges are regarded as the principal vocational institutions in Nigeria. They 
give full vocational training intended to prepare students for entry into various occupations. 
On the completion of the course of training, students obtain work in industries or establish 
business on their  
own. It is hoped that this new curriculum will produce well trained technical manpower at 
various levels (operatives, craftsmen and master craftsmen) and in various technical and 
vocational fields. (Ogundu 2020). Technical colleges train craftsmen in painting and 
decorating, electricalinstallations and maintenance, plumbing, radio and TV repair, 
brick/block laying, mechanical engineering craft practice, etc (David 2010). Technical 
colleges were established out of the quest for technological skills. 

Technological skills can be described as the technical expertise applied in the 
development and manipulation of devices, machines and techniques for manufacturing 
and productive processes. According to Osinem (2018), technology skill is a type of 
expertise requiring a good understanding and proficiency in a specific activity, particularly 
one involving methods, procedures or techniques and processes. Medina (2010) defined 
technology skills as the expertise or technical competence related to the field of the worker, 
whether engineering or technical. These skills are not static; they are changing with the 
trends and changes in technological development. However, this development calls for 
technological skills. Technological skills refer to new set of skills required in utilization 
of trending technological devices. According to Rotolo, Hicks and Martin (2015), 
technological skills are contemporarily advanced and innovative skills that are capable of 
changing the status quo employed in the maintenance of mechanical appliances. These 
skills just as their name implies demand understanding through learning for their effective 
utilization especially, in maintenance of mechanical machines. 

Mechanical Engineering Skill 

According to (Crawford, 2010) Mechanical engineering is a branch of engineering that 
deals with machines and production of power. It is particularly concerned with forces and 
motion. He further noted that mechanical engineering is one of the several recognized 
fields of engineering that has from the practice of machines of an art of trial and error to the 
application of scientific method in research, design and production. He defined it as that 
branch of engineering which deals with machines and mechanized processes. He further 
stated that mechanical engineering in particular is concerned with power generation, 
transmission, maintenance and utilization of tools and equipment. 
Maintenance simply means protection against break down of an equipment, tool or 
machine. Narayan (2014) stated that maintenance involves taking specific approved steps 
and precautions to care for a piece of equipment, machinery or facility and ensure it attains 
its maximum shelf- life. According to Villemeur (2011), maintenance is a combination of 
all technical and administrative actions including supervision intended to retain an entity or 
restore it to a state in which it can better perform a required function. Odouh (2013) also 
defined maintenance as a systematic supporting service on any device or equipment to 
ensure the continued operation of the facilities. Maintenance is necessary in all operations 
like milling, grinding, cutting, drilling, and slotting operations etc. 

Milling Operation 

Milling is a cutting process that uses a milling cutter to remove material from the surface of a 
work piece. The milling cutter is a rotary cutting tool. Often with multiple cutting points. As 
opposed to drilling. Where the tool is advanced along its rotation axis, the cutter in 
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milling is usually moved perpendicular to its axis so that cutting occurs on the 
circumference of the cutter. As the milling cutter enters the work piece, the cutting edges 
(flutes or teeth) of the tool repeatedly cut into and exit from the material, shaving off chips 
(swarf) from the work piece with each pass. The cutting action is shear deformation; 
material is pushed off the work piece in tiny clumps that hang together to a greater or lesser 
extent (depending on the material) to form chips like shaping operation (Brown & Sharpe 
2013). Grinding is a strategic process for high-technology applications. It was realized, 
for example, by manufacturers of aero-engineering and missile guidance systems, that 
grinding was the key to achieving the necessary quality. This provided the motivation for 
rapid development in the latter part of the twentieth century. More resent still, grinding 
has become a strategic process for production of optical quality surfaces for 
communication and for electronic devices. Modern technology has also seen a trend 
towards hard ceramic materials that bring new challenges for economic manufacture. K 
issues are identified as cost, quality and speed of production . Distinctive features are the 
ability to machine very hard materials including steels and ceramics with high accuracy, 
low surface roughness and high surface integrity. Modern trend include increasing speeds 
of production, use of harder and more sophisticated abrasives and improved machines and 
control system cable of ultra-precision (Andrew 2014). 

Slotting machine (slotter) is a reciprocating type of machine tool similar to a shaper or a 
planer machine. It may be considered as a vertical shaper. The main difference between a 
slotter and a shaper is the direction of the cutting action. The slotting machine operates in 
a manner similar to the shaper. However, the cutting tool moves in vertical direction 
rather than in a horizontal direction. The work piece is held stationary. The slotting 
machine has a vertical ram and a hand or power operated rotary table (Sheyin, 2006). 
Other machining process involves milling operations. 
In shaping operations, the tool is brought into position with the work piece. The tool then 
repeatedly moves in a straight line while the work piece is incrementally fed into the line 
of motion of the tool. This produces a flat, smooth, and sculpted surface. For shaped pieces 
the tool reciprocates across the stationary work piece. The tools are usually tilted or lifted 
after each stroke. This is done hydraulically or manually in order to prevent the tool surface 
from chipping when the work piece travels back across like drilling operation (Robert and 
Dell, 2014). 

Drilling Operation 

Drilling operations usually produce a cylindrical hole inside the work piece and remove the 
material inside it. Here, the material is removed by the rotating edge of the tool. And that 
rotating edge is called a drill. (Pankaj 2019). Drilling is a cutting process that uses a drill bit to 
cut a hole of circular cross-section in solid materials. The drill bit is usually a rotary 
cutting tool often multi-point. The bit is pressed against the work-piece and rotated at rates 
from hundreds to thousands of revolutions per minutes. This forces the cutting edge 
against the work-piece, cutting off chips (swarf) from the hole as it is drilled. In rock drilling, 
the hole is usually not made through a circular cutting motion, though the bit is usually 
rotated. Instead, the hole is usually made by hammering a drill bit into the hole with quick 
repeated short movements after grinding (Mattson, 2009). 

According to Okorie and Ezeji (2004), it is with relevant curriculum that the training of 
quality and efficient skilled mechanical engineering crafts students can be achieved. 
Abifarin (2009) while affirming the increasing demand in the training of mechanical 
engineering crafts students stated that they have to be exposed to basic practical foundations 
such as principles and operation of production machines like automatic lathe, magnetic 
chuck and center less grinding machines. Other areas include metallurgy and production of 
steels, principles of digital and computerized equipment, foundry technology, tolerance 
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and interchangeability in production. For example, machine shop practice is an integral 
part of mechanical engineering, which involves the knowledge of how to operate and 
maintain all the equipment. However, when these technological skills are taught by 
qualified teachers in the technical colleges in the informal educational sector, the students 
will be equipped with the relevant skills for self-employment on graduation. It is against this 
background that the researcher sought to assess the technological skills required for 
mechanical engineering craft students for maintaining mechanical machines in government 
technical colleges in Rivers State. 

 

Research Questions 

The following research questions guided the study: 
1. What are the milling skills required for mechanical engineering craft 
students in government technical colleges in Rivers State? 
2. What are the Grinding skills required for mechanical engineering craft 
students in government technical colleges in Rivers State? 

Research Hypotheses: 

The researcher chooses to adopt Null Hypotheses and the following hypotheses will be 
tested at 0.05 levels of significance: 
HO1. 

There is no significant difference between the mean response of instructors and 
teachers of technical colleges on the milling skills required for mechanical engineering 
craft students in government technical colleges in Rivers State. 
HO2. 

There is no significant difference between the mean response of instructors and 
teachers of technical colleges on the grinding skills required for mechanical engineering 
craft students in government technical colleges in Rivers State. 

Methodology 

The study adopted survey research design. The population for this study comprises 65 
respondents, made up of 40 Mechanical engineering craft teachers and 25 Mechanical 
engineering craft instructors. The instrument comprising of practical skills items or 
operations based on NBTE curriculum and NABTEB syllabus were developed and 
validated by three experts. The instrument is based on five-point Likert scale of Strongly 
Agree (SA), Agree (A), Undecided (UD), Disagree (D) and Strongly Disagree (SD) with 
numerical values of 5, 4, 3, 2 and 1 respectively. Data collected were analyzed using 
statistical mean, Standard deviation and t-test. 

 

 

Results 

Research Question one 

What are the milling skills required for mechanical engineering craft students in 
government technical colleges in Rivers State? 
From the data presented in table two, the grand mean of the items range from 4.14 and 
All the items had their mean above 3.50 indicating the milling operations skills required for 
mechanical engineering craft students in government technical colleges in Rivers State. The 
standard deviations for all the items are within the same range showing that the 
respondents 
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S/N ITEMS TEACHERS INSTRUCTORS 

X1 SD1 RMK X2 SD2 RMK 

1 Select the work piece 4.08 .900 Agree 4.21 .806 Agree 

2 Mark out the position to be milled 3.62 1.17 Agree 4.19 .937 Agree 

3 Select appropriate cutters 4.24 .783 Agree 4.37 .517 Agree 

4 Clean up the machine 4.10 .886 Agree 4.43 .604 Agree 

5 Power the machine & set it for milling 
operation 

4.10 .974 Agree 4.40 .646 Agree 

6 Sharpen milling cutter 3.72 1.12 Agree 3.39 1.18 Agree 

7 Select indexing plate: hexagonal & 
pentagonal 

4.64 .485 Agree 4.54 .736 Agree 

8 Mill parallel and square surface 4.44 .644 Agree 4.17 .916 Agree 

9 Set the sector arm 4.30 .678 Agree 4.23 .726 Agree 

10 Mount & align the cutters 4.21 .806 Agree 4.10 .974 Agree 
 GM & SD 4.14 .884 Agree 4.20 .804 Agree 

were homogeneous in their opinions. 

Research Question two 

What are the Grinding skills required for mechanical engineering craft 
students in government technical colleges in Rivers State? 

 

S/N ITEMS TEACHERS INSTRUCTORS 

X1 SD1 RMK X2 SD2 RMK 

11 Select the work piece to be grinded 4.08 .900 Agree 4.21 .806 Agree 

12 Identify the property of the work piece 3.62 1.17 Agree 4.19 .937 Agree 

13 Select appropriate grinding wheel 4.24 .783 Agree 4.37 .517 Agree 

14 Mark out the portion of the work piece to 
be grinded 

4.10 .886 Agree 4.43 .604 Agree 

15 Power the grinding machine 4.06 .974 Agree 4.40 .646 Agree 

16 Set the speed of the wheel 3.72 1.12 Agree 3.39 1.18 Agree 

17 Grind the work piece, observing safety 4.64 .485 Agree 4.54 .736 Agree 

18 Lubricate the grinded area of the work 
piece 

4.44 .644 Agree 4.17 .916 Agree 

19 Un-mount the grinding wheel 4.30 .678 Agree 4.23 .726 Agree 

20 Clean the work piece 4.19 .937 Agree 3.62 1.17 Agree 
 GM & SD 4.14 .858 Agree 4.21 .759 Agree 

From the data presented in table five, the grand mean of the items range from 4.14 and 

All the items had their mean above 3.50 indicating the Grinding Skills 
required for mechanical engineering craft students in government technical 
colleges in Rivers State. The standard deviations for all the items are within 
the same range showing that the respondents were homogeneous in their 
opinions. 

Hypothesis 1 

There is no significant difference between the mean response of instructors and 
teachers of technical colleges on the milling skills required for mechanical engineering 
craft students in government technical colleges in Rivers State. 

The result in table 3, indicates that there is no significant difference between 
the mean response of instructors and teachers of technical colleges on the milling 
skills required for mechanical engineering craft students in government technical 
colleges in Rivers State as the t- calculated is less than the t-critical. The hypothesis is 
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therefore upheld. 
 

Group N X SD Df t-Cal t-Crit Decision 

Teachers 40 4.14 .884 118 
.020 1.960 

Not 
significant 

 

Hypothesis 2 

There is no significant difference between the mean response of instructors and 
teachers of technical colleges on the grinding skills required for mechanical engineering 
craft students in government technical colleges in Rivers State. 

 

Group N X SD Df t-Cal t-Crit Decision 

Teachers 40 4.14 .858 118 

.020 1.960 

Not 

significant Instructors 25 4.21 .759 

The result in table 4, indicates that there is no significant difference between 
the mean response of instructors and teachers of technical colleges on the grinding 
skills required for mechanical engineering craft students in government technical 
colleges in Rivers State as the t- calculated is less than the t-critical. The hypothesis is 
therefore upheld. 

Discussion 

The main contribution of this study is the successful development of a valid and 
reliable instrument to assess teachers and instructors. The findings of the study related 
to research question one revealed that the grand mean of the items range from 4.14 and 
4.21. All the items had their mean above 3.50 indicating the Grinding Skills required 
for mechanical engineering craft students in government technical colleges in Rivers 
State. The standard deviations for all the items are within the same range showing that 
the respondents were homogeneous in their opinions. 

The findings of the study related to research question two revealed that the grand 
mean of the items range from 4.14 and 4.21. All the items had their mean above 3.50 
indicating the Grinding Skills required for mechanical engineering craft students in 
government technical colleges in Rivers State. The standard deviations for all the 
items are within the same range showing that the respondents were homogeneous in 
their opinions. 

The non-significance differences between the two groups of teachers and 
instructors that participated in the instrument validation are further evidence of the 
instrument's validity. The analysis of data relating to the null hypothesis 1 revealed 
that there is no significant difference between the mean response of instructors and 
teachers of technical colleges on the milling skills required for mechanical engineering 
craft students in government technical colleges in Rivers State as the t-calculated is less 
than the t-critical. The hypothesis is therefore upheld. 

The analysis of data relating to the null hypothesis 2 revealed that there is no 
significant difference between the mean response of instructors and teachers of 
technical colleges on the grinding skills required for mechanical engineering craft 
students in government technical colleges in Rivers State as the t-calculated is less 
than the t-critical. The hypothesis is therefore upheld. 

Conclusion 

If the mechanical engineering based industries are to continue in production 
then it becomes pertinent that a comprehensive review of the technical college 
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mechanical engineering craft practice curriculum must be embarked on. 

Recommendations 

1.Mechanical engineering craft teachers should endeavour to use the improved 
teaching techniques to enhance students' practical skill acquisition as a guide for 
teaching the practical skill units so as to improve the quality of instruction and 
enhance adequate 

           content coverage of the curriculum. 

2.The teaching of machine tools operations by mechanical engineering craft 
teachers should be guided by a well-defined specific objectives and relevant 
learning experiences and activities. 
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