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fracng systen uses electronic means to
Loeve  draking  action.  Electronic  braking
SEETs are generally designed to control the

e moving vehicle or bring it to restin a
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Seten among others. Kline (2019) maintained
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i © draking systems increase braking
oo Mprove high degree of safely

"' 12 other type of braking systems. The
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accident and loss
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tronic braking ayslam ) attachad 10 the

of elec panefils

he full DEL anance
alipgee :1“..»' to lack of elfeclive maint
ayatems Ol 2 i,
‘L"q among mnnmnhllﬂ r.m"r”:n contaxt refer to
;\ul(‘nnohilo.crnflsnmn n ldlﬂ G schanic Works
graduates of Motor |m|1lcc?0|loges "ined o
s ca
programme al techn - 0 ntenance 0

{ troub . rah (2015),
23&,2:13.:05. According 10 Idris 2:1d;iariorgs with
automobile_craftsmen &8 7T, perience, skills
o automobile

the knowledge. P d

iques I'e'ate
and leCh:queh (2016) further rgvealed that,
maintenance. tomobile craftsmen

it ubtedly clear that aulc )

:LISNLi]gr;‘gr(i)a havg deficiencies 1N troqbleshzglr?g

and maintenance of electronics bra;;nge% teme
i ing the

in modern automobiles. Improv! :

:evel of automobile craftsmen without necessarily

: i of training capable of
engaging them in any form s o ieved

king them away from WO ' /
:?rou%h the development of electronic braking
systems troubleshooting and maintenance

manual. ,
The electronic braking systems troubleshooting

and maintenance manual is a bpok aimed at
providing automobile craftsmen with the step by
step guidance in troubleshooting ~ and
maintenance of electronic braking systems. Arah
et al. (2021) revealed that, the benefits of the
manual to automobile craftsmen include the
efficacy in connecting new information to former
knowledge and providing a basis for enhancing
skills self-acquisition process. Rastogi and
Nameeta (2013) opined that, manuals in general,
possessed the capacity to allow learner acquire
competences at their own pace. In order words,
the valid and reliable electronic braking systems
troubleshooting and maintenance manual was
developed to enhance the skill performance of

automobile craftsmen.
The skill performances of automobile craftsmen
described the details of acquired learning
objectives demonstrated by the conclusion of a
uplt of the manual. Abu-Moghli et al. (2015)
glesci::et that},f skill performance expresses the
ob% g o which the demopstratuon of learning
athomogigl)e ng:f:s. The_ skill performances of
! smen In troubleshooting and
maintenance of electronic braki i
generally low (National Ayt ing SYS!G:ms is
Development Counci vlomotive Design and
recorded | uncl NADDC, 2019). The

ow  skill
performance  among

in Nigeria results to

lkeh .
disconn(e?tggos) noted that, thjs technical
socioe n o negatively g 2

conomic development of Ni ects the

automobile craftsm geria as

men are job) > many
due to lack of skils, Therejforzstshiz,r :tiré" Jobless
CaJoST, 2021,2, 1 82-187 ¥ sought
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craftsmen in Nigeria, o !

1.1 Statement of the R““&ch =

The automobiles  of NIt 3z
equipped with sophisticas, are
innovations to improve on g ” f? "Jx,
fuel economy. These g e Pl
made it difficult for arm?::;;ir% o e,
discharge their primary functines ) g% s
confirmed that, it is 2 common ?r * 4 et m,:
large proportions of the autnmess,, G by
Nigeria find it ertremety difisg o v,
troubleshoot and mMzintzin moder, O,
Several studies hzve been mzde tog :
shortcomings notable among ; E
Ogbuanya and Idris (2014), Udog,

Alabi et al. (2019). Despite these pu
inability of automobile Crzftemen fm‘-h
troubleshooting and mzintenznce ger:
modem automobiles persists, This fozs o
development led to the development of g 2"
braking systems tr -
maintenance manual for automobigaéw;?
Nigeria by Arah et al. (2021). In order ts m
the usablility of the developed manual, the o,
to establish its effectiveness became ;m;m,
Hence, it is against this backdrop Mﬁ
researchers sought fo determine the efiem .
electronic braking systems troubleshoofing 2
maintenance manual on skil performanc :
automobile craftsmen in Nigeria.

1.2 Aim and Objective of the Study

The study aimed at determining the efiz:
electronic braking systems troubleshoofing =
maintenance manual on skill perfomancs |
automobile crafismen in Nigeria. Specficaly, ¢
objective of the study sought to determire £
effect of:

1. Electronic braking systems troubleshos®
and maintenance o &
performance of a-utomobie‘a'eﬂs'i.
troubleshooting and maintainig AES.
and ESC. k.

1.3 Research Questions

The following research question
answered:

1. What is the effect of o~
systems troubleshooting and of 2852

manual on skill performance ¥
crafts in B
men i ' ATC‘r"dE,G?-,

maintenance of
3 ,'\;t
- l
a,,;TM '
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gnull othesis was formulated and

g f0IOW 095 jevel of significance:

l;ted a{ 0

st o is no significance difference between

HO! The oill performance scores of male and
6318 automobile craftsmen  that learnt

. bleshooting and maintenance of ABS,

‘roc and ESC using electronic braking

systems troubleshooting and maintenance
manual

2 Materials and Methods

True experimental Research Design (TERD)
Jsing one group pretest-posttest design was
sdopted  for this study. The TERD was
considered suitable for the study because it
sccommodates randomization of subjects and
aomobile craftsmen cannot be found in an
ntact class. The study was conducted in Federal
captal Territory (FCT), Abuja, Kaduna, Kano,
and Lagos States, Nigeria. The area was
selecled because; it had the National Automotive
Design and Development Council (NADDC) and
Industrial Training Fund (ITF). Also, the location
had the affiiated institutions cffering automobile
mechatronics training programme for craftsmen
in Nigeria. The NADDC and ITF were selected
for this study simply because; they are the two
major stakeholders in the development and
utilization of manuals for automoble craftsmen in
Nigeria. The targeted popuiation for the study
was all the 75 automobie crafismen comprising
of 48 males and 27 femates from the NADDC
and ITF owned and afféiated instiutions thal
include;  Autolady Engineering Technology
Nigeria Limited, Abuja, Lady Mechanic Initiative,
Lagos, AFEME Mechatronics School, Mogadishu
Cantonment, Abuja, ITF Model Skils Tra_ining
Centres in Abuja, Kano and Lagos, and Business
Apprenticeship Training Centre. Zaria. The
instument used during data gathering was
Electronic Braking Systems Troubleshooting and
Maintenance Skill Performance Test

(EBSTMSPT).

The EBSTMSPT was developed by the
researcher and consisted of two practical
questions used to assess automobie craftsmen
skil performance in troubleshooting and
maintenance of electronic braking systems. The
EBSTMSPT was subjected to content validation
by three experts, one each from Department of
Industrial and Technology Education, Federal
University of Technology (FUT). Minna, Nigeria,

CaJoST, 2021, 2, 182-187

A A, s“du etal,

Departm_enl of Examination Devel
Mechanic Unit), National Examj
S{QECO)S Minna, Nigeria ang
utomo ile  Electrical/Electr '

ng‘;eri.:-? Limited, Abuja. ochr?r'\erguol?emed::s
reliability of EBSTMSPT was established by (]
testing the instruments on 8 asconzlni:j
aqlomobile craftsmen from Kaura Danali Molo?s
Minna, Niger State, Nigeria. Kendall's taq
coefficient of concordance was used to eslablish
lr_ie inter-rater reliability of EBSTMSPT and
yielded 0.84 and 0.86 for pat A and B

respectively. Data were collected through true
experiment.

opment (Auto
nation Council
Department of

The experiment was conducled in three stages
within seven weeks to measure the effectiveness
of the electronic braking systems troubleshooling
and maintenance manual on the skil
performance of automobile craftsmen. The first
stage of the experiment involved the
administration of EBSTMSPT (o all the
automoblle craftsmen by thelr Instructors In the
first week of the study as pre-test to measure the
skills they possessed in lroubleshooling and
maintenance of electronic braking systems. The
second stage of the experiment involved the
administration of the manual to all the automobile
crafismen by their Instructors immediately after
the first stage of lhe experiment. Al this stage,
the automobile craftsmen were expected lo self-
learn the contents of the manual for a period of
six weeks. The six weeks was considered
enough time to allow automobile craftsmen self-
study the contents of the manual by the Subject
Matter Experts involved in the development of
the manual. Nevertheless, the third stage of the
experiment Involved the administration of
EBSTMSPT to all the automobile craftsmen by
their instructors In the seventh week of the study
as posl-test to measure the skill performance In
roubleshooting and maintenance of electronic
braking systems. The data collected were
analyzed using mean, and Analysis of
Covariance (ANCOVA). Slatistical Package for
Social Sciences (SPSS) version 27 was used for
all data analysis.

3. Results and Discussion

31 Research Question One

What is the effect of electronic braking systems
troubleshooting and maintenance manual on skill
performance of automobile craftsmen in
troubleshooting and maintenance of ABS, ATC
and ESC?

© 2021 Caliphate Joumal of Science and Technology | 184
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titec! of Electronlc Braking Systems Troubleshooling and Malntenance Manyq) on Siy

of Automobllo Craftamon that Learmt Troyb)
Braking Systoms Troubloshooling and Malnt

'g,'hg

Table {: Skl Performance Scorof anhoolin

0 and ppa.

ADS, ATC and ESC uslng Eloctronle

anance Manyg) n|ngm
b |

e G tos Post-tast

Craftsmon L. Toan ——— Moan Galn g
R I e |
Ft;mnlo 27 83.09 r 42.07

Table 1 shows that, the male qulomobllo
craftsmon had a mean score of 34.04 in the prot-
test and 75.37 In the post-test with a prfc-tosi(;
post-test mean gain of 41,33. The %n:;%a
automobile craftsmen had a mean score of Illl

In the pre-test and 76.00 in the posl-test wh " a
pre-test, post-test mean gain of 42.97. T‘gse
mean gains Implied that, electronic braking
systems troubleshooting and maintenance
manual had posiltive effect on skill performance

of automoblle craftsmen | ’ A
maintenance of ABS, ATG ?\r::ioég‘g‘h%\lnu "
3.2 Hypothesls One "

There Is no significanca dif dgt

skill performance scoreg 0?’::‘;2 bﬂwg.,, N
automoblle  craftsmen that [Bnd "M.
troubleshooting and maintenancg o'e arnt the
and ESC using electronl B‘s, ATe

C  brakin
troubleshooting and maintenance Manuyg M

Table 2: Analysis of Covariate on the Significance Difforenco botwoon the Skill Performance Scores of

M
Female Automobile Craftsmon that Leamt the Troubleshooting and Maintonanco of ABS, ATC ang Tk

5¢C
Eloctronic Braking Systems Troubleshooting and Maintenance Manual U%
Source Typo Il Sum of Squares Df Mean Square F “‘"‘3‘7’:
Corrected Model 22,735° 2 11.9363 0827 Iy
Intercept 1696.699 1 1696.699 123488  ogo
Pretest 15.985 1 15,985 1.163 284
Group 11.276 1 11.276 821 308
Error 989.265 72 13.740
Total 429664.000 75
Corrected Total 1012.000 74 ci
a. R Squared =.022 (Adjusted R Squared = -.005) :
Table 2 shows the F calculated value for the 34 Discusslon of Findings
groups is .821 with a significant of F at .368  gihging on tho effoct of electronlc brakig
which is above .05 stated level of significance. systoms _troubleshooling and  malntenance

The results indicated that there is no stalistically
significance difference belween the skKilll
performance scores of male and female
automoblle  craftsmen  that learnt the
troubleshooling and malintenance of ABS, ATC
and ESC using electronic braking systems
troubleshooting and maintenance manual.
Hence, the null hypothesis stated was withheld.

33 Findings

1. Electronic braking systems
troubleshooting  and maintenance
manual had positive effect on the skill
performance of automoblile craftsman in
troubleshooting and malntenance of
ABS, ATC and ESC.

There was no significance difference
between the skill performanco scores of
male and female automoblle crafltsmen
that learnt the lroubleshooting and

maintenance of ABS, ATC and ESC
using

clectronlic braking  systems
troubleshooting and mal 4 —
Sanis) ntenanca

CaJoST, 2021, 2, 182-187
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manual on skill poerformance of aulomoble
craftsmen In troubleshooting and malntenance ol
ABS, ATC and ESC rovealed positive. Thi
Implied  that, olectronic  braking lﬁhwg
troubloshooting and  maintenance Mman
onhanced the skill performance of autor:&_,
craftsmen In troublashooting and mnlnten;mm
ABS, ATC and ESC. The finding s ralal:l u
findings of Adokunle (2013) In I}IS b/
dovelopment and valldation 0 :
Machanics Intelligent Tutor (AMIT o e
Auto-mechanics trados concoptt':!'|t oro (gt
collogos that rovealed students e using Al
Auto-mechanics trades concml)n cogﬂm“?
obtalned higher mean scoroaT ation @
skill performance than ollmrt;.| raking 87
this finding Is that, the electron i\ncﬁ
troubleshooting  and mnlnlop' anhanel
utllized Is capablo of ndoﬂ““ogl‘g

skl performance of autom aco of A
troubleshooting and malntend

and ESC. :
ance o pd -
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