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our
; dered to be representative of the entire
cnn.\ktt,].hc target population of the study was
wouP: g 180 industrial workers and 160
34‘0 ‘:’;] \eachers gotten from technical colleges
tochfs | automobile maintenance and services
a Ironn 7uba in the Federal Capital Territory,
Kaduna State and Niger  State. A
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;11ukin‘4 up a total population of 160 responden.ts.
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;C:;]C esponse option was used lq COH(?CI data
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re was validated by three lecturers, all
iom the Federal University of Technology
Minna, Department of Industrial and Technology
idmulinn (ITL), to usccnuin_ lh.c level of
approprialencss of the questionnaire items before
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Table 1:
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administering it 1o the respondents. The weighted
Mean and Standard Deviation (SD) were used to
answer the research questions. Therefore items
W.llh mean score below 2.50 were regarded as
disagreed while those with mean score of 2.50
and above were regarded as agreed. The t-test
statistics was used to test the hypotheses at 0.05
level of significance. The t-critical (t-table) value
for accepting or rejecting the null hypotheses was
+1.98 and 158 degree of freedom.

Results

Research Question One and Hypothesis One
Research Question One: What are the technical
skills  requisites of automobile mechanics’
students in the application of computers in
modern automobile vehicles?

Hoi: There is no significant difference in the
mean responses of industrial workers and
technical teachers on the technical skills
requisites of automobile mechanics’ students in
the application of computers in modemn
automobile vehicles.

\-test analysis of mean responses of respondents on the technical skills requisites of

Lutomobile mechanics’ students in the application of computers in modern automobile vehicles.

SD,

N ITEM STATEMENT X, SD, X, , tcal X, REM
I Knowledge ().l‘Cbn;plllCITIIiil:(I\zgf(} components and software. ~ 3.75  0.60 2.86 040 034 331 NS
) Skills in operating different types of computers. 367 030 205 0.10 088 286 NS
3 Knowledge in identifying different types ol computers. 370 120 211 030 062 291 NS
4 Knowledge in basic principles of electronic systems in 369 036 340 070 125 305 NS
automobiles.
5 Basic knowledge in selection & identification of different 370 121 3.03 065 121 337 NS
types of computer scan tools.
o Skills in the use of scan tools to diagnose faults in vehicles. 333 083 282 127 060 308 NS
T Skills in the use of code readers to read Diagnostic Trouble 368 032 305 081 050 337 NS
Code (DTC).
8 Skills in interpreting DTC. 334 100 247 072 0.5(9) iz; :2
9 Basic safety methodology in the use of computer scan tools 300 139 306 063 05 .03 g
and code readers
‘ | 38 NS
10 Basic skills in the handling and maintenance of scan tools. 301 129 375 074 021 338

REM=Remark, N$=Not Significant, t- table value =-+1,98 at 158 degree of frecdorm.
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Analysis on Table 1 shows that 10 of the items
presented had their average mean values ranged
from 2.86-3.38. This valuc are above the cutoff
point of 2.50 which implies that the respondents
agreed to the items as regards the technical skills
requisites of automobile mechanics® students in
the application of computers in  modern
automobile vehicles. The t-test analysis from
Table 1 revealed that all the items had their t-
calculated (t-cal) values less than the t-table (t-
tab) value of +1.98.This implies that there was no
significant (NS) difference in the mean ratings of
the responses of the respondents on the technical
skills  requisites of automobile mechanics’
students in the application of computers in

Abubakar M. .1 & Abutu F.

modern automobile vehicles. Hence the ny)y
hypothesis was accepted.

Research Question Two and Hypothesis Twg
Research Question Two: What are the technicy]
skills requisites of automobile mechanicg’
students in the maintenance of Electronic Contrg|
Units (ECUs) of modern automobile vehicles?
Hoz: There is no significant difference in the
mean responses of industrial workers and
technical teachers on the technical skills
requisites of automobile mechanics’ students in
the maintenance of Electronic Control Units
(ECUs) of modern automobile vehicles.

Table 2: t-test amalysis of mean responses of respondents on the technical skills requisites of
automobile mechanics’ students in the maintenance of Electronic Control Units (ECUs) of modemn

automobile vehicles.

S/IN  ITEM STATEMENT X, SD; X; SD, t-cal X, REM

11 Identification of various types of Electronic Control Unit 320 0.75 280 0.11 046 3.00 NS
(ECU) in automobiles.

12 Knowledge in locating the position of ECU in different 285 130 301 064 089 293 NS
vehicles.

13 Knowledge of the working principle of ECU. 322 045 258 081 078 290 NS

14 Basic skills in safe handling & maintenance of ECU. 370 056 3.10 0.72 1.43 340 NS

15 Knowledge of the concept of On Board Diagnostics (OBD) in -~ 3.60 045 230 1.05 1.23 295 NS
motor vehicles.

16 Skills in the programming & reprogramming of ECU to 325 052 275 075 064 3.00 NS
manufacturers’ specification. '

17 Skills in determining the failure of semi-conductor 355 028 2101 023 056 283 NS
components linking the ECU to the vehicle.

18 Skills in recognizing & interpreting signals from the ECU. 350 044 380 042 0.55 3.65 NS

19 Skills in carrying out basic soft soldering of vehicles’ 346 044 321 035 054 333 NS
electronic wiring.

20 Knowledge in understanding and interpreting electrical 3,60 039 348 023 035 354 NS
circuits in vehicle.

REM=Remark, NS=Not Significant, t- table value =+1.98 and 158 degree of freedom.

The data analyzed in Table 2 revealed that all the ~ of automobile mechanics’ students in the

items had their mean values ranged from 2.83-
3.65.Since the values are above the cutoff point
of 2.50 , it indicates that the respondents agreed
to all the items as the technical skills requisites
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maintenance of Electronic Control Units (ECUs)
of modern automobile vehicles. The t-test
analysis from Table 2 revealed that all the items
had their t-calculated (t-cal) values less than the
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(-table (t-tab) value of £1.98.This implies that
there was no significant (NS) difference in the
mean ratings of the responses of the respondents
on the technical skills requisites of automobile

mechanics”  students in - the  maintenance of

tlectronic Control Units (ECUs) of  modemn
automobile vehicles. Hence we uphold the null
hypothcsis for the 15 items.

Rescarch Question Three and Hypothesis
Three

Abubakar M. 1 & Abutu F.

Research  Question Three: What are  the
technical ~ skills requisites of automobile
mechanics’ students in the application of sensor
as a means of providing information in modern
automobile vehicles?

Hoa: There is no significant difference in the
mean responses of industrial workers and
technical teachers on the technical skills
requisites of automobile mechanics’ students in
the application of sensor as a means of providing
information in modern automobile vehicles.

Table 3: t-test analysis of mean responses of respondents on the technical skills requisites of
automobile mechanics’ students in the application of sensor as a means of providing information in

modern automobile vehicles.

STATEMENT

S/N_ITEM X, SD, X; SD, tcal X, REM

31 Skills in identification & locating of various sensors in vehicles. 3.71 0.81 359 084 044 365 NS

92 Knowledge of the principle of operation of sensors in motor 340 0.3 330 048 083 335 NS
vehicle.

93 Skills in identifying & diagnosing faulty sensors in vehicle. 310 0.81 320 059 067 3.15 NS

24 Skills in replacing faulty sensors in motor vehicle. 300 054 306 058 126 303 NS

35  Knowledge of the function of sensors in vehicles. 3.14 059 3.00 070 1.17 3.07 NS

26 Skills in the identification & interpretation of Vehicle 319 092 311 1.0l 065 315 NS
[dentification Number (VIN).

77 Skills in recognizing & translating wamning signs and trouble 243 088 365 081 053 304 NS
codes from sensors.

28  Skills in sensor maintenance, replacement and safe handling. 308 1.77 310 0.74 056 3.14 NS
29 Identify & select appropriate test tools & equipment foranytest 2.50 073 2.56 107 066 253 NS
on Sensors. . L ——— =
30 Recognize & interpret various electrical signals from sensors. 302 073 340 090 023 321 NS

REM=Remark, NS=Not Significant, t- table value =+1.98 and 158 degree of freedom.

Iable 3 shows that all the items presented had
their weighted mean values ranged from 2.53-
3.65.This values are above 2.50 indicating that
the respondents agreed to the items as the
technical ~ skills requisites of automobile
mechanics’ students in the application of sensor
as a means of providing information in modern
automobile vehicles. The t-test analysis from
Table 3 revealed that all the items had their t-
calculated (t-cal) values less than the t-table (t-
tab) value of +1.98.This implies that there was no
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significant (NS) difference in the mean ratings of
the responses of the respondents on the technical
skills requisites of automobile mechanics’
students in the application of sensor as a means
of providing information in modern automobile
vehicles. Therefore we fail to reject the null
hypothesis.

Findings of the Study

The following are the summary of major findings
of the study. '
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On the technical skills requisites of automobile

mechanies’  students  in the application  of

computers in modern automobile vehicles, the
study revealed amongst others that the students
need:

1. Knowledge in identifying types of computer,
computer hardware components, software
and also skills in operating various types of
computer.

2. Knowledge in basic principles of operation of
electronic systems in automobiles.

3. Basic knowledge in selection & identification
of different types of computer scan tools.

4. Skills in the use of scan tools and code
readers in diagnosing faults and interpreting
Diagnostic Trouble Code in vehicles.

5. Basic skills in safety methodology for safe
handling and use of computer scan tools and
code readers.

Regarding the technical skills requisites of

automobile  mechanics’  students in  the

maintenance ol Electronic Control Units (ECUSs)
of modern automobile vehicles, the study
revealed among others that the students need:

1. Skills in the operation of Electronic Control
Unit (ECU) & in the identification & location
of various types of ECUs in vehicles.

2. Basic skills in safe handling & maintenance
of ECU, and in programming &
reprogramming of ECU to manufacturers’
specification.

3. Knowledge of the concept of On Board
Diagnostics (OBD) and its function in motor
vehicles.

4. Skills in determining the failure of semi-
conductor components linking the ECU to the
vehicle.

5. Skills in recognizing & interpreting signals
from the ECU.

While on the technical skills requisites of

Abubakar M. 0 & Aburu F.

modern automobile vehicles, the study alsg

revealed that the students need:

6. Skills in operation, identification and locating
of various sensors in vehicles.

7. Skills in sensor maintenance, diagnosing
faulty sensors and replacement of faulty
sensors in vehicle.

8. Skills in the identification and interpretation
of Vehicle Identification Number (VIN).

9. Skills in recognizing and translating warmning
signs and trouble codes from sensors.

10. Skills in recognizing and interpreting of
various electrical signals from sensors, and to
select appropriate test tools v equipment for
any test on sensors.

11. The three null hypotheses formulated for the
study were upheld.

Discussion of Findings

Analysis from Table 1 revealed the technical
skills requisites of ‘automobile mechanics’
students in the application of computers in
modern automobile vehicles. The study showed
that in addition to the mechanical skills required
by automobile mechanics students, they also
need knowledge in identifying types of
computer, computer hardware components,
software and also skills in operating various
types of computer; knowledge in basic principles
of operation of electronic systems in
automobiles;  knowledge in selection &
identification of different types of computer scan
tools; skills in the use of scan tools and code
readers in diagnosing faults and interpreting
Diagnostic Trouble Code in vehicles; and skills
in safety methodology for safe handling and use
of computer scan tools and code readers. To
support the above findings, William & Donald
(2008) revealed that for effective diagnoses,
maintenance and repairs, automobile mechanics

sound technical

automobile mechanics’students in the application  students need skills and
. . . o 32N . . v {

of sensor as a means of providing information in nr%Aj{‘gg)’}ﬁ‘vledge in the operation and application of
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computers becausc today’s  automobile
workplace 1s nOW dominated with computer scan
(ools and varietics of diagnostic equipment and
machines that require special computer training
or its handling and usage.

cal cxample of cquipment requiring
training for 11 handling is the automobile scan
tool. a computerized device used to access on
hoard diagnostic (OBD) information from the
Jotive computer memory. The scan tool
modern automobile mechanic in
mobile by providing access to
dings. According to Peter
help the modemn  auto

A ypi

auton
assists the
repairing the auto
the vehicle sensor rea
(2009) the scan ool
mechanic to read diagnostic trouble code (DTC)
reported by the lectronic Control Unit (ECU).
DTC is a combination of alphabet and numbers
which the ECU displays when there is a fault in
the vehicle. Once the vehicle is repaired, the scan
tool can be used to erase the diagnostic trouble
code and to extinguish the check engine light. In
addition, a scan tool reads codes, clear codes and
can tell which parts need to be replaced. Odigiri
and Lide (2010) stressed that, the need for a
sound technical knowledge and skills on the use
by automobile
maintenance  personnel the automobile
workplace is paramount since without it, elficient
diagnosis, maintenance and repairs cannot be
carried out on modern vehicles.

tools
in

ol computer scan

l'o butiress the above finings, Odigiri & Ogwo
(2(.111:), stated that the extent of availability of
lthmcul knowledge and skills on the utilization
of scan tools and varicties of other maintenance
equipment and in the Nigeria
automobile workplace is worrisome as most
modern  vehicle users visit auto mechanic
workshops with fear of their vehicles been mal-

repaired or te |
wpdlruj or temporarily repaired only to further
orsen the situation later.

machines
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The agreement to all the items on Table 2
revealed that all the items are valid as regard to
the technical skills requisites of automobile
mechanics’ students in the maintenance of
Electronic Control Units (ECUs) of modemn
automobile vehicles. For effective maintenance
and repairs of Electronic Control Units in modern
vehicles, the automobile mechanics students’
needs : skills in the operation of Electronic
Control Unit (ECU) & in the identification &
location of various types of ECUs in vehicles:
skills in safe handling & maintenance of ECU,
and in programming & reprogramming of ECU
to manufacturers’ specification; knowledge of the
concept of On Board Diagnostics (OBD) and its
function in motor vehicles; skills in determining
the failure of semi-conductor components linking
the ECU to the vehicle; and skills in recognizing
& interpreting signals from the ECU among
others. According to Hillier and Peter (2004), the
technical ~ skills required by automobile
mechanics’ students in the maintenance of
Electronic Control Unit (ECU) has become
necessary duc to the multiple functions
performed by the ECU in terms of receiving and
transmitting signals and On board diagnostic
information between sensors and actuators in

modemn vehicles.

The desire for automakers to achieve new legal
and  industry  standard; necessitated  the
incorporation of many new sub-systems and
system components into modemn automobiles,

thereby making the Electronic control unit morc

sophisticated and complex 10 maintain (.Igwe. et
al., 2017).He added that correct identification
and selection of appropriate work tools is an
o effective maintenance of the

imperative step t .
Electronic control unit in modern vehicles. The
automobiles which are greatly

modem
characterized by numerous sensors and actuators
for transferring and receiving electronic
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