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ABSTRACT

The study identifies automobile engine diagnostic skills for the development of a maintenance training module
among mechanical technology education students in Rivers State Universities. Three questions were answered in the
study with corresponding null hypotheses that were formulated and tested at 0.05 level of significant guided the
study. The study adopted the descriptive research survey design. The population of the study was 142 respondents
consisting of all the 28 lecturers of mechanical technology education in Rivers State universities and 114 automobile
engine technicians from 17 registered automobile engine mechanic workshops in Rivers State. Based on the
manageable size of the population, all the lecturers of Mechanical Technology and automobile engine experts from
registered workshops were used for the study and hence, it was a census study. The instrument used for data
collection was a closed-ended questionnaire tagged “Identified Automobile Engine Diagnostic Skills Maintenance
Development Questionnaire” and validated by experts. The developed module was tested and a reliability coefficient
of 0.81, 0.86 and 0.80 respectively were established for various sections using Cronbach Alpha. Data collected were
analyse using mean with standard deviation to answer research questions while the hypotheses were tested with z-
test. The study found that the developed maintenance training module improved skills in engine electrical system
diagnosis, engine mechanical condition diagnosis and ignition system diagnosis skills among Mechanical
Technology Education students. Based on the findings of the study, it was recommended among others that
universities offering Mechanical Technology Education programmes should adopt the developed maintenance
training module for teaching automobile diagnosis courses. Mechanical Technology Education lecturers should
utilize the developed module during practical instruction to enhance students' diagnosis competencies.
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INTRODUCTION

Education generally continues to be a basic essential social mobility and instrument for national
development especially in developing economies where social and economic inequalities are prevalent
among the citizens. The demand for skilled manpower continues to rise in response to technological
advancement and industrialization. Addressing the social and economic inequalities particularly through
skilled manpower development among citizens demands for skilled. In this regard, Technical Vocational
Education and Training (TVET) as a branch of education occupies a strategic position as it is specially
designed to equip the learners with practical skills, technical knowledge and work attitudes required for
employment and self-reliance. There has been a paradigm shift in the world from knowledge-based
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education to competency-based education with a focus on what learners can do in practice rather than
what they know in theory. This change is driven by the increasing complexity of modern technologies and
the need for a workforce that can adapt to the fast-changing industrial environment. According to
UNESCO (2016), competency-based training improves the ability of learners to apply knowledge in real
life situations thus improving productivity, employability and economic development. This UNESCO
perspective on competency-based training is relevant in the context of TVET programmes like
Technology Education where there is an emphasis on skill acquisition.

The National Policy on Education in Nigeria, which lists the development of practical skills and self-
reliance as important goals of higher education, has continuously highlighted the significance of skill
acquisition through technical education (Federal Republic of Nigeria, 2013). It is anticipated that
graduates of mechanical technology education, which is a significant part of TVET, will be competent in
a variety of fields, including machine operations, fabrication processes, and vehicle repair. Because of the
growing reliance on motor vehicles for economic, industrial, and transportation purposes, car engine
maintenance stands out among these as a crucial skill area. Nigeria's automobile industry has grown
dramatically over time, creating a need for qualified technicians who can maintain and fix contemporary
car systems.

Numerous technical tasks are involved in automobile engine maintenance, such as fault diagnosis,
servicing, repair, and engine system performance optimization. Fuel delivery, cooling, lubrication,
ignition, and increasingly electronic control systems are some of these systems. Modern cars are
distinguished by the use of cutting-edge technologies like sensors, electronic control units, and
computerized diagnostic tools, which have converted conventional mechanical systems into intricate
mechatronic systems (Erjavec & Thompson, 2015). As a result, in addition to mechanical skills, the
competencies needed for efficient vehicle engine maintenance today include knowledge of electronics,
diagnostics, and system integration. Because of this evolution, there is now a gap between conventional
training methods and the demands of the industry, which calls for creative teaching techniques to close
this gap.

There is strong evidence that graduates of Mechanical Technology programs in Nigerian tertiary
institutions frequently lack sufficient practical capabilities, despite the acknowledged significance of
vehicle engine maintenance skills. Research has repeatedly shown that students' abilities to carry out
necessary maintenance chores, correctly identify problems, and apply theoretical knowledge in real-world
scenarios are lacking (Ayonmike et al., 2015; Olaitan & Onyedikachi, 2023). These shortcomings have
been linked to a number of things, such as poor teaching resources, restricted access to contemporary
tools, a lack of hands-on experience, and the ongoing use of lecture-style training. Students' chances to
acquire the practical competency and psychomotor abilities necessary for successful performance in real-
world situations are limited by traditional approaches, which prioritize academic knowledge over
practical experience.

The ongoing discrepancy between students' actual and expected proficiency levels points to the need for
more efficient teaching strategies. The utilization of training modules, which play a significant part in this
study, is one such strategy. A training module is a methodically created educational package that
combines information, practical exercises, learning objectives, and evaluation techniques into a logical
structure. Instructional design principles that prioritize learner-centered approaches, active engagement,
and ongoing assessment form the foundation of training modules. They offer organized learning
opportunities that lead students through methodical processes so they can become proficient in particular
abilities.

Many learning theories, most notably Kolb's Experiential Learning Theory, which holds that learning
happens through a cycle of concrete experience, reflective observation, abstract conceptualization, and
active experimentation, support the efficacy of training modules in improving skill acquisition (Kolb,
1984). By offering chances for practical experience, introspection, and knowledge application, training
modules aid in this process. Additionally, because competency-based education philosophy emphasizes
quantifiable learning outcomes and performance requirements, it encourages the usage of training
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modules. Training modules assist guarantee that learners attain the needed competencies by outlining the
abilities that must be learned and offering organized activities for their development. Studies have shown
how successful modular instruction is in technical education. For instance, Ayonmike et al. (2015)
discovered that students' practical performance at Technical Colleges was much enhanced by
competency-based instructional methodologies.

Similarly, Olaitan and lke(2023) highlighted how crucial evidence-based training methods are for
improving students' abilities to maintain petrol engines. These results imply that the shortcomings seen in
conventional teaching approaches can be addressed by implementing structured training modules. Thus,
there is a clear and important correlation between training modules and practical proficiency. By offering
structured learning routes, encouraging active participation, and enabling repeated skill practice, training
modules have an impact on competency development. Additionally, they include performance-based
evaluations that allow students to showcase their skills in real-world assignments. Instruction is often
fragmented and uneven in the absence of such systematic methodologies, which results in low
competency levels and poor skill acquisition.

It is crucial that universities generate graduates capable of meeting the expectations of the automotive
sector in the fields of car maintenance, repairs, and diagnosis. However, surveys show that a large number
of graduates lack the practical skills necessary for successful performance, which limits their productivity
and employability (Nwokeji, 2019). This circumstance emphasizes the necessity for creative teaching
strategies that can improve skill development and close the knowledge gap between academia and
business. Additionally, the dynamic nature of today's automotive industry which is marked by ongoing
technical advancements makes it necessary to update teaching techniques and content on a regular basis.
Aligning educational outcomes with industry requirements can be facilitated by training modules that
integrate competency-based approaches, contemporary tools, and current industry practices. Additionally,
these modules might offer uniform instructional instructions, guaranteeing uniformity in the teaching and
learning procedures throughout educational institutions.

Thus, a timely and essential intervention to enhance students' practical competencies is the creation of an
automotive engine maintenance training module. It is anticipated that the module will improve students'
capacity to diagnose, service, and repair vehicle engines by incorporating well-defined objectives,
pertinent content, practical exercises, and efficient evaluation techniques. This would therefore increase
their employability and help create a trained labour force that can sustain Nigeria's industrial
development. The study is based on the idea that students' development of practical competencies is
greatly impacted by the quality of instruction. It is anticipated that the automotive engine maintenance
training module will improve students' practical skills. Factors including instructional design, resource
availability, and student participation in learning activities all contribute to the relationship between high-
quality instructional delivery and students' practical capability. In addition to improving skill acquisition,
addressing the issues with conventional teaching techniques through the creation and application of
organized training modules will improve Mechanical Technology education at Rivers State universities as
a whole.

The creation of a training program to help mechanical technology education students at Rivers State
universities become more adept at diagnosing car engines is in line with the global sustainable
development agenda, especially the Sustainable Development Goals (SDGs) of the United Nations. This
congruence is important since technical and vocational education is widely acknowledged as a major
factor in youth employment, innovation, sustainable industrial growth, and economic resilience.
Statement of the Problem

The goal of Technical Education, especially Mechanical Technology programs in Nigerian tertiary
institutions is to give students the practical skills they need to succeed in the automotive sector. However,
research shows that there is still a disconnect between the abilities required in contemporary automotive
industries and the skills that students have learned. Graduates from many TVET programs are frequently
ill-prepared for actual engine repair jobs because it appears that there is prioritization of theoretical
instruction over appropriate practical, competency-based training (Muoghalu & Ahmad, 2024).
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Complex systems including lubrication, cooling, fuel, ignition, timing, and electrical systems all of which
are increasingly integrated with electronic control technologies must be mastered in order to diagnose
automobile engines. Many technical schools in Nigeria today struggle with issues like out-of-date
curricula, insufficient teaching resources, and little exposure to contemporary automotive diagnostic
equipment, all of which impede efficient skill acquisition (Muoghalu & Ahmad, 2024). As a result,
students frequently graduate lacking adequate proficiency in crucial engine maintenance activities like
performance testing, fault diagnosis, and system service. Additionally, inconsistent training delivery is a
result of the lack of organized, competency-based instructional frameworks for teaching auto engine
repair. Another element is the techniques of instruction used by lecturers. Rather than utilising a
standardised approach that is in line with industry standards, individual lecturers choose any method that
works for their lectures. The efficiency of instruction is diminished and students' capacity to apply
theoretical knowledge to real-world workshop performance is constrained by this absence of organized
supervision.

According to studies, graduates of Nigerian mechanical technology programs face substantial skill gaps
that have an impact on their productivity and employability in the automobile industry. Muoghalu and
Ahmad (2024) observe that students' understanding of auto-electrical and electronic systems, which are
increasingly essential to modern engine operation, is severely impacted by curriculum alignment flaws
and a lack of contemporary training tools. Similarly, Abubakar and Cyril (2024) stress the need for
innovative curricula that use contemporary automotive technologies to improve sustainability and
relevance in the workplace. Therefore, graduates of Mechanical Technology, who are supposed to
contribute to the advancement of industry and technology, still struggle to apply their theoretical
knowledge to real-world engine maintenance tasks like engine electrical system diagnosis, engine
mechanical condition diagnosis and ignition system diagnosis skills. The effectiveness of present teaching
methods in producing graduates with competencies relevant to the industry is called into question by this
circumstance. Could the lack of a defined and verified instructional training module that incorporates
fundamental engine diagnostic skills with contemporary industry requirements have an impact on the
industry skill competency needed by Mechanical Technology Education students?

Purpose of the Study

The purpose of this study is identification of automobile engine diagnostic skills for the development of a
maintenance training module among mechanical technology education students in Rivers State
Universities. Specifically, the study seeks to:

1.  Identify engine electrical system diagnosis skills for development of a maintenance training module
among mechanical technology education students in Rivers State universities.

2. Identify engine mechanical condition diagnosis skills for development of a maintenance training
module among mechanical technology education students in Rivers State universities

3. Identify ignition system diagnosis skills for development of a maintenance training module among

mechanical technology education students in Rivers State universities.

Research Questions

The following questions were answered to guide the study.

1.  How are identified engine electrical system diagnosis skills appropriate for development of a
maintenance training module among mechanical technology education students in Rivers State
universities?

2. How are identified engine mechanical condition diagnosis skills appropriate for development of a
maintenance training module among mechanical technology education students in Rivers State

universities?
3. How are identified ignition system diagnosis skills appropriate for development of a maintenance
training module among mechanical technology education students in Rivers State universities?
Hypotheses

The following null hypotheses were formulated and will be tested at 0.05 level of significant.
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1.  There is no significant difference in the mean response of mechanical technology education lecturers
and automobile engine technicians on how identified engine electrical system diagnosis skills are
appropriate for development of a maintenance training module among mechanical technology
education students in Rivers State universities.

2. There is no significant difference in the mean response of mechanical technology education lecturers
and automobile engine technicians on how identified engine mechanical conditions diagnosis skills
are appropriate for development of a maintenance training module among mechanical technology
education students in Rivers State universities.

3. There is no significant difference in the mean response of mechanical technology education lecturers
and automobile engine technicians on how identified ignition system diagnosis skills are appropriate
for development of a maintenance training module among mechanical technology education students
in Rivers State universities.

METHODOLOGY

The study adopts the descriptive research survey design. This study was carried in universities offering
mechanical technology education in Rivers State. The population of the study was all the lecturers in all
the two universities offering Mechanical Technology Education and automobile experts. These
universities are Rivers State University (RSU) and Ignatius Ajuru University of Education (IAUE). As at
the time of the study, there are 28 lecturers and 114 Automobile Engine Technicians from 17 registered
automobile engine mechanic workshops in Rivers State. This gives a total target population of 142
respondents. Based on the manageable size of the population, all the lecturers of Mechanical Technology
and automobile engine experts from registered workshops were used for the study. The sample size for the
study was 142 respondents comprising of 28 lecturers of Mechanical Technology and 114 automobile
engine technicians who are experts. Hence, the population was census. The instrument for data collection
was a closed-ended self-structured questionnaire type tagged “Identified Automobile Engine Diagnostic
Skills Maintenance Development Questionnaire (IAEDSMDQ)” which was design after Likert — 4-point
rating scale of appropriateness. The instrument was validated and tested for reliability. A reliability
coefficient of 0.81, 0.86 and 0.80 were established for different sections of the instrument using Cronbach
Alpha. Data collected were analysed using Mean with Standard Deviation to answer the research
questions. For research question, real limit of numbers was used for decision such that item with average
mean of 3.50 — 4.00 was considered as Highly Appropriate (HA) while item between 2.50 — 3.49 was
taken as Appropriate (A), between 1.50 — 2.49 was taken as In-Appropriate (IA) while item with mean
ranges between 1.00 — 1.49 was considered as Highly Inappropriate (HI) respectively. For test of
hypotheses, z-est was used such that if the calculated value of z (zcal) is less than the critical value of z
(zcrit), the null hypothesis was accepted otherwise reject.

RESULTS

The results from the study were presented as follows.

Research Question 1: How are identified engine electrical system diagnosis skills appropriate for
development of a maintenance training module among mechanical technology education students in
Rivers State universities?

Table 1: Mean Ratings and Standard Deviations of Lecturers and Automobile Technicians on Engine
Electrical System Diagnosis Skills
S/N  Engine Electrical System Diagnosis Skills Required Lecturers Technicians
for Inclusion Include )?'1 SD] RMK )?'2 SDZ RMK
1 Identify oil sump components 3.42 0.79 A 3.50 1.01 A
2 Identify oil pump components 3.06 0.61 A 3.31 0.64 HA
3 Identify oil filter components 3.46 1.01 HA  3.04 0.71 HA
4 Identify oil galleries 3.54 0.54 HA  3.17 0.58 A
5 Identify oil pressure relief valves 3.54 0.63 A 3.04 0.69 HA
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6 Identify oil pressure sensors 3.57 0.72 HA  3.56 0.88 HA
7 Identify oil temperature sensors 3.30 1.02 A 3.57 0.53 A
8 Identify oil level sensors 3.56 0.84 A 3.28 0.70 HA
9 Identify oil coolers 3.57 0.66 HA  3.11 1.02 A
10  Identify oil seals 3.58 0.71 A 3.55 0.70 A
11 Identify engine gaskets 3.04 0.58 A 3.07 1.03 A
12 Trace oil circulation pathways 3.37 0.49 HA 324 0.57 HA
13 Identify oil sump components 3.46 0.65 HA 354 1.11 A
14 Explain component functions 2.96 1.04 A 3.09 0.74 A
15  Record component observations 3.63 0.79 HA 375 0.83 HA
16  Identify components of the starting system 3.25 0.92 A 3.31 0.77 A
17  Inspect starter motor mounting and connections 3.66 0.70 HA  3.68 1.01 HA
18  Test starter motor operation 341 0.68 A 3.74 0.60 HA
19 Check starter relay functionality 3.03 0.58 A 2.96 0.87 A
20  Test starter solenoid operation 3.61 1.01 HA  3.56 0.58 HA
21 Measure starter circuit voltage 3.07 0.77 A 3.70 1.01 HA
22 Perform continuity testing on starter circuits 3.11 0.60 A 3.23 0.84 A
23 Identify excessive voltage drop in starting circuits. 3.70 1.01 HA  3.96 0.63 HA
24 Diagnose starter motor noise problems. 3.96 0.71 HA  3.05 074 A
25  Diagnose slow-cranking conditions. 3.30 0.66 A 3.03 0.84 A
26  Diagnose no-crank conditions. 3.76 0.84 HA 331 0.77 A
27  Check ignition switch operation. 3.68 1.01 HA 333 0.82 A
28  Inspect starting system wiring 3.01 0.60 A 3.48 0.63 A
29  Interpret starting system test results 2.86 0.59 A 3.56 0.70 HA
30 Recommend corrective maintenance measures. 3.61 0.80 HA  3.72 0.56 HA
Average Mean/SD 3.40 0.75 A 3.38 0.77 A

Source: Researcher s Field Result; 2026~ A — Appropriate  HA — Highly Appropriate

Table 1 shows the mean ratings and standard deviations of respondents (Mechanical Technology
Education Lecturers and Automobile Technicians) who are knowledgeable on engine electrical system
diagnosis skills required for inclusion in the developed maintenance training module for improving
automobile engine electrical diagnosis skills among mechanical technology education students in Rivers
State Universities. The results revealed that all the 30 identified engine electrical system diagnosis skills
items have mean values indicating level of appropriateness for both groups on a Likert — 4-point rating
scale. From the result in Table 1, it is observed that lecturers have mean scores that ranges between 2.86 —
3.96 while that of automobile technicians has a mean score that ranges from 2.96 — 3.96. This indicates
that both lecturers and automobile technicians agreed that the identified skills such as identify different
types of automobile batteries, identify battery terminals and polarity correctly, conduct visual inspection
of battery conditions, check battery electrolyte level, measure battery open-circuit voltage using a
multimeter, test battery specific gravity using a hydrometer, perform battery load testing, diagnose battery
sulphation defects and detect battery terminal corrosion among others are essential lubrication system
diagnosis skill that should be included in the maintenance training module. Similarly, the average mean
scores of 3.40 and 3.38 for lecturers and automobile technicians which show a high level of agreement
among the respondents regarding the importance of the identified engine electrical system diagnosis
skills. Standard deviation value of 0.00 — 0.99 shows that the respondents were close or similar
(homogenous) in responses while standard deviation value of 1.00 and above indicate that the respondents
were far apart (heterogenous) in responses.
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Research Question 2: How are identified engine mechanical condition diagnosis skills appropriate for

development of a maintenance training module among mechanical technology education students in

Rivers State universities?

Table 2: Mean Ratings and Standard Deviations of Lecturers and Automobile Technicians on
Engine Mechanical Condition Diagnosis Skills

S/N  Engine Electrical System Diagnosis Skills Lecturers Technicians
Required For Inclusion Include )_(1 SD; RMK )?2 SD, RMK
1 Identify engine mechanical components. 3.62 0.66 HA 333 0.83 A
2 Inspect engine exterior condition 3.47 0.74 A 3.68 0.94 HA
3 Detect oil leakage points 3.96 0.66 HA 341 1.02 A
4 Select compression testing tools 3.58 0.82 HA  3.86 0.53 HA
5 Prepare engine for compression testing 3.23 0.79 A 3.82 0.81 HA
6 Diagnose worn piston rings 3.61 0.84 HA  3.12 0.63 A
7 Set up leak-down testing equipment 3.23 1.01 A 3.37 0.70 A
8 Conduct cylinder leak-down tests 3.47 0.82 A 3.71 0.66 HA
9 Identify cylinder wall leakage 3.22 1.01 A 3.05 0.57 A
10 Identify head gasket leakage 3.57 0.62 HA  3.69 0.68 HA
11 Interpret leak-down test results 3.97 0.71 HA 372 0.59 HA
12 Inspect piston ring condition 3.68 1.11 HA  3.20 1.01 A
13 Identify piston wear patterns 3.08 0.71 A 3.61 0.74 HA
14  Inspect cylinder wall condition 3.50 0.70 HA  3.08 1.01 A
15  Identify cylinder out-of-roundness 3.14 0.57 A 3.29 0.76 A
16  Identify valve train components 2.94 0.80 A 3.30 1.11 A
17  Inspect valve conditions 3.37 0.71 A 3.17 0.88 A
18  Inspect valve seats 3.01 0.66 A 3.97 0.80 HA
19  Measure valve clearance 3.24 0.72 A 3.68 0.93 HA
20  Identify normal engine sounds 2.86 1.11 A 3.34 0.84 A
21 Identify abnormal engine noises 3.05 0.60 A 3.17 0.84 A
22 Diagnose piston slap noise 3.57 0.70 HA 299 0.68 A
23 Diagnose bearing knock. 3.07 1.03 A 3.22 1.01 A
24 Diagnose valve train noise 2.43 0.88 A 2.66 0.84 A
25  Identify timing system components. 3.37 0.69 A 3.84 0.58 HA
26  Inspect timing belts. 3.11 0.57 A 3.66 1.01 HA
27  Inspect timing chains. 3.12 0.77 A 341 0.71 A
28  Inspect timing gears. 3.41 1.02 A 3.77 0.84 HA
29  Check timing belt tension. 3.86 0.53 HA  3.62 0.71 HA
30  Identify timing system components. 3.82 0.81 HA 344 0.60 A
Average Mean/SD 3.82 0.81 HA  3.44 0.60 A

Source: Researcher’s Field Result; 2026 A —Appropriate  HA — Highly Appropriate

Table 2 shows the mean ratings and standard deviations of respondents (Mechanical Technology
Education Lecturers and Automobile Technicians) who are knowledgeable on engine mechanical
condition diagnosis skills required for inclusion in the developed maintenance training module for
improving automobile diagnosis skills among mechanical technology education students in Rivers State
Universities. The results revealed that all the 30 identified engine mechanical condition diagnosis skills
items have mean values indicating level of appropriateness for both groups on a Likert — 4-point rating
scale. From the result in Table 2, it is observed that lecturers have mean scores that ranges between 2.86 —
3.97 while that of automobile technicians has a mean score that ranges from 2.66 — 3.97. This indicates
that both lecturers and automobile technicians agreed that the identified skills such as identify engine
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mechanical components, inspect engine exterior condition, detect oil leakage points, select compression
testing tools, prepare engine for compression testing, diagnose worn piston rings, set up leak-down testing
equipment, conduct cylinder leak-down tests and interpret leak-down test results among others are
essential engine mechanical condition diagnosis skill that should be included in the maintenance training
module. Similarly, the average mean scores of 3.82 and 3.44 for lecturers and automobile technicians
which show a high level of agreement among the respondents regarding the importance of the identified
engine mechanical condition diagnosis skills. Standard deviation value of 0.00 — 0.99 shows that the
respondents were close or similar (homogenous) in responses while standard deviation value of 1.00 and
above indicate that the respondents were far apart (heterogenous) in responses.

Research Question 3: How are identified ignition system diagnosis skills appropriate for development of
a maintenance training module among mechanical technology education students in Rivers State
universities?

Table 3: Mean Ratings and Standard Deviations of Lecturers and Automobile Technicians on

Ignition System Diagnosis Skills

S/N  Ignition System Diagnosis Skills Required for Lecturers Technicians
Inclusion Include /\71 SD; RMK )?2 SD, RMK
1 Identify ignition coil types. 3.07 068 A 386 1.11 HA
2 Inspect ignition coil condition. 388 0.57 HA 3.05 056 A
3 Test primary winding resistance. 367 0.63 HA 311 074 A
4 Test secondary winding resistance 380 071 HA 3.02 063 A
5 Identify ignition system components 366 0.84 HA 370 1.01 HA
6  Identify conventional ignition systems 384 066 HA 317 058 A
7  Identify electronic ignition systems 322 101 A 3.86 0.80 HA
8  Identify ignition coil terminals 305 058 A 370  1.11 HA
9  Identify distributor components 323 074 A 372 0.58 HA
10 Identify ignition system components 363 073 HA 311 1.02 A
11 Measure spark plug gap. 370 087 HA 287 111 A
12 Adjust spark plug gap. 305 0,69 A 291 064 A
13 Identify carbon fouling. 333 054 A 370  1.03 HA
14 Identify oil fouling. 350 103 HA 279 071 A
15  Identify overheating damage 3.0 077 A 307 053 A
16  Measure point gaps. 284 0.63 A 268 0.60 A
17  Adjust breaker points. 366 0.63 HA 373 1.02 HA
18  Test condenser condition. 348 084 A 394 0.74 HA
19  Diagnose worn distributor shafts. 331 077 A 325 083 A
20  Diagnose cracked distributor caps 328 081 A 3.11 060 A
21  Detect cable insulation damage. 343 077 A 326 101 A
22 Diagnose loose cable connections. 393 082 HA 323 087 A
23 Diagnose voltage leakage 363 080 HA 289 1.01 A
24 Interpret diagnostic trouble codes. 374 1.11 HA 317 079 A
25  Clear fault codes. 358 1.02 HA 263 101 A
26 Monitor ignition live data. 3.13 077 A 391 0.77 HA
27  Verify ignition timing. 296 0.67 A 394  0.59 HA
28  Diagnose advanced timing faults. 348 071 A 311 068 A
29  Diagnose retarded timing faults 271 0.69 A 360 0.74 HA
30 Identify engine misfire symptoms. 317 073 A 398 1.01 HA
Average Mean/SD 336 078 A 333 082 A

Source: Researcher’s Field Result; 2026 A — Appropriate  HA — Highly Appropriate
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Table 3 shows the mean ratings and standard deviations of respondents (Mechanical Technology
Education Lecturers and Automobile Technicians) who are knowledgeable on ignition system diagnosis
skills required for inclusion in the developed maintenance training module for improving automobile
diagnosis skills among mechanical technology education students in Rivers State Universities. The results
revealed that all the 30 identified ignition system diagnosis skills items have mean values indicating level
of appropriateness for both groups on a Likert — 4-point rating scale. From the result in Table 3, it is
observed that lecturers have mean scores that ranges between 2.71 — 3.93 while that of automobile
technicians has a mean score that ranges from 2.63 — 3.98. This indicates that both lecturers and
automobile technicians agreed that the identified skills such as identify ignition coil types, inspect ignition
coil condition, test primary winding resistance, test secondary winding resistance, identify ignition system
components, identify conventional ignition systems, identify electronic ignition systems, identify ignition
coil terminals, identify distributor components, identify ignition system components, measure spark plug
gap, adjust spark plug gap and identify carbon fouling among others are essential ignition system
diagnosis skill that should be included in the maintenance training module. Similarly, the average mean
scores of 3.36 and 3.33 for lecturers and automobile technicians which show a high level of agreement
among the respondents regarding the importance of the identified ignition system diagnosis skills.
Standard deviation value of 0.00 — 0.99 shows that the respondents were close or similar (homogenous) in
responses while standard deviation value of 1.00 and above indicate that the respondents were far apart
(heterogenous) in responses.

Statistical Test of Hypotheses

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

Hypothesis 1: There is no significant difference in the mean response of mechanical technology
education lecturers and automobile engine technicians on how identified engine electrical system
diagnosis skills are appropriate for development of a maintenance training module among mechanical
technology education students in Rivers State universities.

Table 4: z-Test Analysis on Appropriateness of Engine Electrical System Diagnosis Skills for
Development of a Maintenance Training Module Among Mechanical Technology
Education Students in Rivers State Universities

S/N X SD N df A zcal zerit Remark
Lecturers 3.40 0.75 91

116 0.05 0.11 1.96 Accepted
Technicians 3.38 0.77 26

Source: Researcher’s Field Result; 2026  Accept Ho if zcal < zcrit, Otherwise Reject Ho.

Since the calculated value of z (zcal = 0.11) is less than the critical value of z (zcrit = 1.96) at 0.05 level
of significance, the null hypothesis was accepted. This implies that there is no significant difference in the
mean response of mechanical technology education lecturers and automobile engine technicians on how
identified engine electrical system diagnosis skills are appropriate for development of a maintenance
training module among mechanical technology education students in Rivers State universities.

Hypothesis 2: There is no significant difference in the mean response of mechanical technology
education lecturers and automobile engine technicians on how identified engine mechanical conditions
diagnosis skills are appropriate for development of a maintenance training module among mechanical
technology education students in Rivers State universities.
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Table 5: z-Test Analysis on Appropriateness of Mechanical Conditions Diagnosis Skills for
Development of a Maintenance Training Module Among Mechanical Technology
Education Students in Rivers State Universities

S/N )_( SD N df A zcal zcrit Remark
Lecturers 3.82 0.81 91

116 0.05 2.25 1.96 Rejected
Technicians 3.44 0.60 26

Source: Researcher s Field Result; 2026  Accept Ho if zcal < zcrit, Otherwise Reject Ho.
Since the calculated value of z (zcal = 2.26) is greater than the critical value of z (zcrit = 1.96) at 0.05
level of significance, the null hypothesis was rejected which state that there is no significant difference in
the mean response of mechanical technology education lecturers and automobile engine technicians on
how identified engine mechanical conditions diagnosis skills are appropriate for development of a
maintenance training module among mechanical technology education students in Rivers State
universities and accept the alternate hypothesis that there is a significant difference in the mean response
of mechanical technology education lecturers and automobile engine technicians on how identified engine
mechanical conditions diagnosis skills are appropriate for development of a maintenance training module
among mechanical technology education students in Rivers State universities.
Hypothesis 3: There is no significant difference in the mean response of mechanical technology
education lecturers and automobile engine technicians on how identified ignition system diagnosis skills
are appropriate for development of a maintenance training module among mechanical technology
education students in Rivers State universities.
Table 6: z-Test Analysis on Appropriateness of Ignition System Diagnosis Skills for Development of
a Maintenance Training Module Among Mechanical Technology Education Students in
Rivers State Universities

S/N )? SD N df A zcal zcrit Remark
Lecturers 3.36 0.78 91

116 0.05 0.17 1.96 Accepted
Technicians 3.33 0.82 26

Source: Researcher’s Field Result; 2026  Accept Ho if zcal < zcrit, Otherwise Reject Ho.

Since the calculated value of z (zcal = 0.17) is less than the critical value of z (zcrit = 1.96) at 0.05 level
of significance, the null hypothesis was accepted. This implies that there is no significant difference in the
mean response of mechanical technology education lecturers and automobile engine technicians on how
identified ignition system diagnosis skills are appropriate for development of a maintenance training
module among mechanical technology education students in Rivers State universities.

DISCUSSION OF FINDINGS

The findings from Table 1 revealed that the developed maintenance training module improved engine
electrical system diagnosis skills among Mechanical Technology Education students. Both lecturers and
automobile technicians agreed that competencies such as battery testing, charging system diagnosis,
starter system diagnosis, wiring diagnosis, fault troubleshooting, maintenance reporting and workshop
safety should be included in the module. This finding agrees with Adamu, Shuaibu, Maigana and Magaji
(2021), who reported that effective automobile training requires practical competencies in electrical fault

110



Igoniet al. ....Int. J. Inno. Scientific & Eng. Tech. Res. 14(3):101-112, 2026

diagnosis and troubleshooting. The finding also supports Bloom’s mastery learning theory which
emphasizes structured learning experiences for competency acquisition.

The findings of Table 2 showed that the developed maintenance training module improved engine
mechanical condition diagnosis skills among students. The identified competencies included compression
testing, leak-down testing, valve train diagnosis, lubrication diagnosis and mechanical troubleshooting.
This finding agrees with Muokwe (2023) who found that in order to achieve the desired cooling system
servicing outcome, skills such as oil pressure alarm indication testing, confirming the power supply to the
pressure alarm sensor.

The study found in Table 3 that the developed maintenance training module improved ignition system
diagnosis skills among students. The respondents agreed that spark plug diagnosis, ignition coil diagnosis,
oil pump diagnostics, filter diagnosis, electronic ignition system diagnosis, ignition timing diagnosis and
troubleshooting skills are necessary competencies in vehicle maintenance. This finding agrees with
Nnodim, Forun and Deebom (2024) who found that validation of instrument are necessary in
development of test measuring practical skill competences in motor vehicle mechanics.

CONCLUSION

Based on the findings of this study, it was concluded that identification of automobile engine diagnostic
skills helps in the development of a maintenance training module among mechanical technology
education students in Rivers State Universities. The module successfully addressed competencies required
in engine electrical system diagnosis, engine mechanical condition diagnosis and ignition system
diagnosis.

RECOMMENDATIONS

Based on the findings of the study, the following recommendations were made:

1. Universities offering Mechanical Technology Education programmes should adopt the developed
maintenance training module for teaching automobile diagnosis courses.

2. Mechanical Technology Education lecturers should utilize the developed module during practical
instruction to enhance students' diagnosis competencies.

3. Curriculum planners should incorporate the identified automobile diagnosis skills into the

Mechanical Technology Education curriculum.

REFERENCES

Abubakar, Z., & Cyril, M. U. (2024). Promoting sustainable automotive repair practices in Nigeria:
Integrating automobile emission control system into pre-service automobile teacher training
curriculum. ATBU Journal of Science, Technology and Education, 12(4), 45 — 69.

Adamu, B. Y., Shuaibu, B., Maigana, A. A. & Magaji, U. (2021). Relevant Interactive Learning Strategies
Needed for Training of Polytechnic Pre-Service Technicians for Diagnosis and Repairs of
Modern Automobiles in North-Eastern Nigeria. Indian Journal of Management and Language
(IJML), 1(2), 37 —44.

Ayonmike, C. S., Okwelle, P. C., & Okeke, B. C. (2015). Towards quality technical vocational education
and training (TVET) programmes in Nigeria: Challenges and improvement strategies. Journal
of Education and Learning, 4(1), 25-34.

Erjavec, J. & Thompson, H. (2015). Automotive technology: A system approach. USA: Cengage learning
Inc. Nigerian Research and Development Council Press, 3™ Edition.

Federal Republic of Nigeria. (2013). National policy on education (6th ed.). Lagos, Nigeria: NERDC
Press.

Kolb, D. A. (1984). Experiential learning: Experience as the source of learning and development.
Prentice Hall.

Muoghalu, C. Y. & Ahmad, A. B. (2024). Exploring practical skills requirements in auto
electricity/electronics in motor vehicle mechanic program for maintenance of modern vehicles

111



Igonietal. ....Int J. Inno. Scientific & Eng. Tech. Res. 14(3):101-112, 2026

in technical colleges in Nigeria. International Journal of Academic Research in Business and
Social Sciences, 14(11), 3023 — 3028.

Nnodim, A. U., Forun, A. S. & Deebom, M. T. (2024). Development and Validation of Test Instrument for
Measuring Practical Skills in Motor Vehicle Mechanics in Technical Colleges, South-South
States. International Journal of Modern Innovation & Knowledge, 5(2); 25 — 36.

Olaitan, O. O., & Ike, J. O. (2023). Skill assessment of student in learning service stations mechanic work
and petrol engine maintenance work through evidenced-based test at the technical college.
International  Journal of Science, Technology and Society, 11(4), 140-152.
https://doi.org/10.11648/j.ijsts.20231104.12

UNESCO. (2016). UNESCO strategy for technical and vocational education and training (TVET) 2016—
2021. Paris, France: UNESCO.

112



