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Abstract: The purpose of this study was to examine the perceptions of automobile industries
workshop craftsmen in relation to the integration of automobile mechatronics technology into
the curriculum of automobile trade programmes in technical colleges in Nigeria. Three
research questions guided the study. A survey research design was adopted for the study. The
population for the study is 31 comprising 23 automobile industries workshop craftsmen who
are currently working in automobile companies in Enugu state, and eight (8) automobile
trades’ technical teachers in technical colleges in Enugu state. A structured questionnaire
titled Instrument for Integrating Automobile Mechatronics Sub-systems (IIAMS) was used
for data collection. Two experts from the Department of Industrial Technical Education,
University of Nigeria, Nsukka, and one expert from Anambra Motor Manufacturing
Company (ANAMCO) face validated the instrument. The reliability co-efficient of the
instrument was found to be 0.87 using Cronbach Alpha. Data collected were analyzed using
mean and standard deviation for the research questions, while t-test was used to test the null
hypotheses. The results of the study indicate that that automobile craftsmen find difficulties in
servicing some automobile mechatronics sub-systems, while 16 mechatronics sub-systems
were agreed on to be integrated into the automobile curriculum. It was recommended that
these mechatronics sub-systems should be integrated into technical college curriculum and
that technical colleges should partner with automobile industries for effective training of
craftsmen. The study will contribute positively to the understanding of automobile
mechatronics technology, and how it can be integrated into the curriculum.
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I. Introduction

The integration of automobile mechatronics into the curriculum is important if
automobile technology graduates of technical colleges are to perform and fit well into the
wortld of work. According to Aruku, (2007) it was observed that technical college graduates of
automobile technology are finding it difficult to service and repair automobiles that possess
mechatronics system, this is due to the fact that the curriculum that is used to teach them does
not include the mechatronics sub-systems. Based on this gap, the general purpose of this study
is to ascertain the level of awareness of integrating automobile mechatronics technology into
college curriculum. Specifically the study aims to determine the automobile mechatronics
technology systems that craftsmen find difficult to service in automobiles. In addition, the
study seeks to identify the automobile mechatronics technologies that should be integrated
into the curriculum.
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I1. Review of Literatures

Motor Vehicle Mechanic’s Wotk is one of the automobile trades offered at the craft,
master craft and advanced craft levels in technical colleges. According to Audu et al.(2014),
Motor Vehicle Mechanic (MVM) work is a TVET program which involves the acquisition of
scientific knowledge in design, selection of materials, construction, operation and maintenance
of motor vehicles. MVMW is designed to give training and impart the necessary skills leading
to the production of technicians and other skilled personnel who will be enterprising and self-
reliant (National Board for Technical Education, 2003).MVMW is designed to produce
competent motor vehicle craftsmen for Nigeria technical and industrial development (Aruku,
2007). In other words, MVMW graduates are expected to diagnose service and completely
repair any fault relating to the conventionalautomobile assembly main unit to the
manufacturers specification.

In recent days there is a growing trend towards the use of advanced technology for
thedesign manufacture, and rapid development of modern vehicles to a very sophisticated
level. Modern vehicle design is driven by the need for increased comfort, safety and security.
As a result automobiles are becoming intelligent and increasingly reliant on electronics by
offering compact, highly advanced components and modules used in communication, safety,
information power train systems, radio frequency and sensing technologies. According to
Akpakpavi (2014), modern automobiles are a blend of 20th century and 21st century
technology. Draganov, Vasileva & Traykov stated that modern cars are as much electronic as
they are mechanical, thus creating a new area called autotronic. According to Ezeama et al
(2016) autotronics is automobile mechatronics. Mechatronics according to the Yasakawa
Electric Company is a word composed of “mecha" from the mechanism and the "tronics”
from electronics (Akshay, Pradip, Prashant, Shubham& Rahul, 2016).Mechatronics defined as,
the synergistic integration of mechanical engineering, with electronics and intelligent computer
control in the design and manufacturing of industrial products and processes (Horacio,2011).

Mechatronics therefore is a new field of engineering which is designed to produce an
all-round engineer that would fit into virtually all engineering activities in industries including
machine vision, automotive engineering, computer aided design, sensing and control systems,
mobile applications, robotics and so on. Automobile Mechatronics can be divided into two
aspects: one is the automotive electronic control devices which were integrated with the
mechanical system in the vehicle applications. Automotive electronic control is a combination
of mechanical and electrical devices, they include engine power, sensor system control
(images, acceleration, pressure or temperature, etc.), electro-mechanical control (X-by-wire,
electronic fuel injection systems, ABS, skid control, electronic control suspension,
electronically controlled automatic transmission etc.); the other aspect is the on board
autotronic devices which are electronic devices that can be operated independently in a car
environment, they are not directly related to the automobile's performance, safety, or control,
they include integrated on board machines, satellite navigation systems, audio-visual
entertainment systems, etc. As a result, the automobiles have been integrated with electronic
control technologies such as sensors, micro-controller unit (MCU), the image and display
(camera & display), on board unit (OBU), satellite positioning, wireless communications,
semiconductors, power devices, and even portable devices are used to connect vehicles with
the customer service center via wireless links (Ezeama, Obe & Ede 2016). Similarly,
Gurjeevan, Kamal, Gazal and Sukhjinder (2014) stated that more and more mechatronic
systems were investigated in automotive application, including antilock braking systems,
supplemental restraint systems, cruise control, and traction control. Mechatronic systems play



a more important role for improving automotive functionality, safety, economy and comfort,
and the designed functions assist the driver to prevent unstable or unpredictable behaviour
and to stabilize the motion of the automobile.The mechatronics discipline is therefore
attracting students to be part of the new era of industrialization to support advanced product
development, and to enable the interdisciplinary engineer to look forward to a high quality of
job satisfaction with enhanced employment prospects. This new concept requires strong
scientific background and experimental techniques as well as a broad knowledge in
engineering. This requirement can only be realized through appropriate and adequate
education and training in the mechatronics engineering discipline (Abubakar and Robert,
Undated).

As technology improvements in the vehicles and the manufacturing process dictate
that jobs and skills change, so too must the educational offerings change as MVM trainers are
expected to bring about the change. According to Crunkilton & Finch (1999), contemporary
vocational curriculum must be responsive to a constantly changing world of work. New
developments in various fields should be incorporated into the curriculum so that graduates
can compete for jobs and, once they have jobs, achieve their greatest potential. However,
observation by the researchers revealed that the current curriculum for teaching MVMW was
reviewed in 2003, as such, it lacks the components of automobile mechatronics which would
have equipped its recipients with emerging skills for repairing and servicing modern
vehicles.Supporting this view, Usman (2007) stated that the orthodox skills of auto technicians
have been rendered valueless by emergence of computer technology in modern automobiles,
and auto technicians lack knowledge and high technician skills needed to repair modern
automobiles. It therefore follows that the learning contents of MVMW and skills that can be
acquired through the curriculum is not in tandem with state of the arts requirements for
automobile maintenance. The resultant effect of this situation is that the automobile craftsmen
being produced in the technical colleges possess insufficient21st century automechanic skills
required for employment in the automobile industries thereby worsening the situation of
unemployment in Nigeria.

The essential ingredients that ensure a successful mechatronics course delivery are
adequate provision of curriculum and delivery. The content of MVM program in the technical
colleges must therefore beupdated in tandem with the new technological developments as well
as advancements in the automobile industry, in order to equip the learners with relevant
knowledge and skills for troubleshooting, servicing and maintaining modern vehicles.
Supporting this view, the United Nation Educational Scientific and Cultural Organization
(UNESCO, 1999) observed that the mismatch of curricula in technical and vocational
education with the needs of the industries is a key issue not only in African countries but also
globally. It is therefore on the premise of the mismatch between MVMW curticulum and the
emerging skills required for employment in the automobile industry that this study is justified
to integrate automobile mechatronics technology into the curriculum of MVMW trade at the
technical colleges in Nigeria.

The researchers formulated two hypotheses as it follows:

Ho;:  There is no significant difference between the mean responses of technical teachers of
automobile trades and craftsmen working in industries on the automobile
mechatronics technologies they find difficult.

Ho,: There is no significant difference between the mean responses of technical teachers of
automobile trades and craftsmen working in industries on the mechatronics sub-
system that should be integrated into the curriculum.



ITI. Research Methods

Survey research design was adopted for this study. Nworgu (2000) stated that a survey
research design is one in which a group of people or items are studied by collecting and
analyzing data from a few people or items considered to be the representative of the entire
group. The study was carried out in Enugu State. The population for the study is 31
comprising 23 automobile industries workshop craftsmen who are currently working in
automobile companies in Enugu state, and eight (8) automobile trades’ technical teachers in
NBTE accredited technical colleges in Enugu state.

The instrument used for data collection was a structured questionnaire developed by
the authors titled Instrument for Integrating Automobile Mechatronics Technology systems
(TAMTS). This questionnaire was divided into three sections, The first section had seventeen
items that centred on mechatronics subsystems that craftsmen find difficult to service, the
response categories of the instrument used was Very Difficult (VD), Difficult (D), Moderately
difficult (MD) and Not Difficult (ND), which were assigned numerical values of 4,3, 2, and 1
respectively. The second section had seventeen items and was used to identify the
automonbile mechatronics technology systems that should be integrated into the curriculum.
The instrument has a 4 point response scale of Strongly Agree (SA), Agree (A), Disagree (D)
and Strongly Disagree (SD) with the numerical values of 4, 3, 2 and 1 respectively. The third
section consisted of seventeen items measuring the level of awareness of automobile
craftsmen in automobile mechatronics technology systems, with a response scale of Highly
Aware (HA), Aware (A), Moderately Aware (MA) and Not Aware (NA), they had a numerical
scale of 4, 3, 2, and 1 respectively. The instrument was subjected to face and content
validation by two experts from the Department of Industrial technical Education, University
of Nigeria Nsukka, and one expert from Anambra Motor Manufacturing Company
(ANAMCO), Enugu State to attest the appropriateness of the instrument in measuring what it
is intended to measure. The instrument was trial tested on 6 automobile craftsmen in
Anambra State using Cronbach Alpha formula which yielded reliability co-efficient of 0.87.
The data was collected by administering and retrieving the structured questionnaire directly on
the respondents by the researchers and two research assistants (one from the technical college
and another from the automobile industry).

The data collected from the study was analyzed using mean and standard deviation
(SD) for answering the research questions and t-test for testing the null hypotheses at
probability level of 0.05. Any item with a mean value of 2.50 and above was regarded as
required/Agreed/Aware.Required, while any item with a mean below 2.50 was regarded as not
required/Agreed/Aware. Data analyses were cartied out using SPSS version 22.0 as statistical
packages.

IV. Discussion
Table 1. Mean and T-test Analysis of the Responses of Automobile Craftsmen

and Automobile Teachers on their Level of Awareness of Automobile
Mechatronics Sub-systems

S/N Item Statements X SD Decision Sig. Remark
1 Antilock brake systems 3.56 HA 51 .808 NS
2 Electronic fuel injection systems 2.69 A .79 .056 NS
3 Variable valve timing intelligence 1.56  MA .63 .033 NS
4 Traction control unit 1.38  NA .50 590 NS
5 Stability control system 1.63 MA .62 .614 NS



6 Engine control unit 244 MA .96 316 NS
7 Slip regulation system 1.44 NA 51 428 NS
8 Stability control system 1.81  MA .75 339 NS
9 Active suspension system 1.81  MA .98 .006 NS
10 Steering assist 206 MA .68 .144 NS
11 Cruise control 2.63 A 72 385 NS
12 Steer-by-wire system 1.25  NA 45 039 NS
13 Smart Actuator 1.43 NA 51 206 NS
14 Bose suspension system 1.62 MA .81 768 NS
15 Magnetic levitation system 1.25  NA 44 343 NS
16 Electromagnetic valve actuator 1.37 NA .50 590 NS
17 Powertrain control module 1.62 MA .62 152 NS
18 Dynamic headlamps 1.89 MA 81 .057 NS

Note X = Grand Mean; SD= Standard Deviation; NS = Not Significant; VA = Very
Aware; A = Aware; MA = Moderately Aware; NA = Not Aware; H;, = Null Hypothesis.

From the data presented in table 1, it can be observed that automobile craftsmen were
highly aware of one mechatronic sub-system while they were aware of two sub-systems (2.63-
3.56). The craftsmen were also moderately aware of nine mechatronics sub-systems (1.56-2.44)
while they were not aware of six mechatronics sub-systems (1.25-1.44). The table also revealed
that there was no significant difference on the responses of automobile trade teachers and
automobile craftsmen on their level of awareness of different mechatronics subsystems, since
the level of significance was greater than .05 (P>0.05). Therefore, the hypothesis that states
that there is no significant difference between the mean responses of technical teachers of
automobile trades and automobile craftsmen working in industries on their level of awareness
of mechatronics sub-systems was accepted.

Table 2. Mean and t-test Analysis of the Responses of Automobile Craftsmen and MVMW
Teachers on the Automobile Mechatronics Technology Systems they Find Difficult to Service

S/N Item Statements X SD Decision Sig. Remark
1 Antilock brake systems 1.20 ND 0.41 705 NS
2 Electronic fuel injection systems 1.27  ND 0.46 701 NS
3 Variable valve timing intelligence 3.47 D 0.64 .033 NS
4 Traction control unit 320 D 0.56 351 NS
5 Stability control system 320 D 0.56 351 NS
6 Engine control unit 327 D 0.70 823 NS
7 Slip regulation system 320 D 0.68 455 NS
8 Stability control system 333 D 0.72 276 NS
9 Active suspension system 333 D 0.62 765 NS
10 Steering assist 313 D 0.74 .631 NS
11 Cruise control 327 D 0.59 542 NS
12 Steer-by-wire system 347 D 0.52 745 NS
13 Smart Actuator 333 D 0.62 765 NS
14 Bose suspension system 346 D 0.64 558 NS
15 Magnetic levitation system 3.60 VD 0.51 055 NS
16 Electromagnetic valve actuator 346 D 0.52 517 NS
17 Powertrain control module 313 D 0.74 .064 NS
18 Dynamic headlamps 327 D 0.59 739 NS

Note: X = Grand Mean; SD= Standard Deviation; NS = Not Significant; VD = Very Difficult; D =
Difficult; MD = Moderately Difficult; ND = Not Difficult; Hy = Null Hypothesis



Data presented in Table 2 shows that the automobile mechatronics sub-systems with
mean values from 1.20 —1.27 are not found to be difficult to service by automobile craftsmen
while the mechatronics sub-systems with a mean values range of 3.13 —3.60 are found to be
difficult to service by automobile craftsmen. Table also shows that all the 18mechatronics sub-
systems items had their significant value to be greater than .05 (P>0.05). This indicated that,
there was no significant difference between the mean responses of technical teachers and
automobile craftsmen on the mechatronics sub-systems they find difficult to service, therefore
the hypothesis which stated that there is no significant difference between the mean responses
of technical teachers of automobile trades and automobile craftsmen working in industries on
the mechatronics sub-system they find difficult was upheld.

Table 3. Mean and T-test Analysis of the Responses of Automobile Craftsmen and
Automobile Teachers on the Mechatronics Sub-systems that should be
Integrated into the Curriculum

S/N Item Statements X SD Decision Sig. Remark
1 Antilock brake systems 1.50 D 0.68 .082 NS
2 Electronic fuel injection systems 1.47  SD 0.63 597 NS
3 Variable valve timing intelligence 3.03 A 0.61 141 NS
4 Traction control unit 333 A 0.61 845 NS
5 Stability control system 330 A 0.60 587 NS
6 Engine control unit 327 A 0.83 246 NS
7 Slip regulation system 3.07 A 0.83 .055 NS
8 Stability control system 3.77  SA 0.50 195 NS
9 Active suspension system 340 A 0.67 533 NS
10 Steering assist 3.37 A 0.67 .675 NS
11 Cruise control 347 A 0.57 207 NS
12 Steer-by-wire system 3.87 SA 0.43 345 NS
13 Smart Actuator 3.60 SA 0.49 567 NS
14 Bose suspension system 3.03 A 0.72 478 NS
15 Magnetic levitation system 3,53 SA 0.68 286 NS
16 Electromagnetic valve actuator 340 A 0.56 238 NS
17 Powertrain control module 3.83 SA 0.46 322 NS
18 Dynamic headlamps 3.50 SA 0.57 748 NS

Note: X = Grand Mean; SD= Standard Deviation; NS = Not Significant; SA = Strongly
Agree; A = Agree; D = Disagree; SD = Strongly Disagree; H, = Null Hypothesis

Data presented in Table 3 shows that automobile craftsmen agreed that mechatronics
sub-systems with mean values from 3.03 — 3.83 should be integrated intothe Curriculum of
Automobile Trades programmes of Technical Colleges in Nigeria,while they disagreed on the
inclusion of mechatronics sub-systems with mean values from 1.47 —1.50. Table 2 also shows
that all the 18mechatronics sub-systems items in relation to their integration into the
automobile curriculum had their significant value to be greater than .05 (P>0.05). This
indicated that, there was no significant difference between the mean responses of teachers
andautomobile craftsmen on the mechatronics sub-systems that should be integrated into the
automobile curriculum of technical colleges, therefore the hypothesis which stated that there
is no significant difference between the mean responses of technical teachers of automobile
trades and automobile craftsmen working in industries on the mechatronics sub-system that
should be integrated into the curriculum was accepted.

The findings of the study showed that 16 mechatronics sub-system swere found to be
difficult to service by automobile craftsmen and automobile teachers. This finding is in



agreement with Olayinka & Oyenuga (2010) who stated that there have been complex changes
in the systems and components of automobiles in Nigeria, which automobile students in
technical colleges find difficult to service. This is because these new developments like
mechatronics sub-systems are not reflected in the curriculum that is used to train automobile
craftsmen in technical colleges.

Further, the results of the study also showed that 16 automobile mechatronics
technology sub-systems agreed on by automobile teachers and craftsmen in the industries to
be integrated into the curriculum of automobile trades in technical colleges. This finding is in
agreement with Schwaller (1993) and Nice (2001) who agreed that the incorporation of new
technologies in modern automobiles is important, Schwaller (1993) insisted that automobile
service personnel need not only the understanding of the parts, nomenclature and operation
but also requires great deal of knowledge and skills in the selection and correct application of
tools, correct procedures of fault diagnosis, disassembling and reassembling. Meeting these
requirements must come from the identification and integration of the relevant technologies
and covering all their relevant components in automobile technology curriculum.

Finally, the findings in the study also revealed that automobile teachers and craftsmen
were not aware of some automobile mechatronics sub-systems. This is in agreement with
Olayinka & Oyenuga (2010) who observed the influence of technology on the automobile
industry, because of this technological influence it might be difficult for automobile teachers
to keep up with the current new and emerging technologies in the automobile world.

V. Conclusion

The study identified the automobile mechatronics sub-systems that are important to
teach new technological developments in automobile technology and at the same time
integrate these sub-systems identified into existing modules of the automobile trade
curriculum of technical colleges in Nigeria. It is hoped that if all these sub-systems are taken
into consideration in the training of auto-mechanics craftsmen in the technical colleges, the
students will graduate from the technical colleges with the knowledge and practical skills
required to meet the needs of the industry and evolving technological developments in the
automobile industries. Consequently, the students will be able to face the challenges of work
in the automobile industry if employed, establish their own workshop in the absence of paid
employment, become employers of labour instead of depending solely on paid employment
and thereby contribute their own quota to the industrial development of Nigeria and the
wortld at large.

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

The National Board for Technical Education (NBTE) should conduct a review of
curriculum for automobile trade programs in technical colleges with a view to include the new
mechatronics sub-systems in automobiles.

Government and Administrators of technical colleges in Nigeria should ensure the
provision of adequate workshop and equipment for an effective implementation of the
cutticulum to be reviewed. The teaching staff (teachers/instructors) should undergo
appropriate retraining to update their knowledge and skills for effective implementation of the
new curriculum.

Constant seminars, workshops and conferences should be organized for technical
college teachers/instructors and students to keep abreast of the new developments in



automobile technology. Technical colleges should also partner with automobile industties so
that they will keep up with the current trend of new technologies in the automobile industry.
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