A2y 528 Internationa] Conference of School of Science and Technology Lavcmum (ot wrte - & MIH5T October, 2017008

IMPACT OF COGNITIVE APPRENTICESHIP TEACHING APPROA.CH' ON
ACADEMIC ACHIEVEMENT OF ELECTRICAL INSTALLATION W 0
STUDENTS' IN NIGER STATE :

I L Izom", G. A. Usman’, A. M. Abbas® and B. L. Nana’
2. Department of Electrical Engineering Technology,
Minna Institute of Technology and Innovation, Niger Stzte
b. 'Department of Industrizl And Technology Educztion,
Federz! University of Tectmology, Mimmz, Niger Stzte
c. Department of General Studies, Minna
Institute of Technology and Innovation, Niger Stzte
*muminislam2012/3 gmail.com, 07030542036

Abstract

This paper is based on a work that was designed to study the impact of cognitive apprenticeship lﬁ/,ach‘in z
mztiod on the academic achievement of electrical installation work students’ in selected technical
colleges in Niger State, The study adopted quasi-experimental design for data collection to fird out the
results. The sample size for this study was 96 TC Il electrical installation vork students. The :‘ample’:ize
was made up of 74 male and 22 female year two students. Out of the six (6) technical colleges in Niger
State, four (4) were selected for this study using a simple random sampling techniguz. Ttvo schools each
of the sampled technical colleges were assigned 1o experimental and control groups. Electrical
Irstallation Works Achievement test (EIWAT). EDVAT) was validated by experts in Electrical Installation
Departments in non sampled schools. The reliability coefficient vas determined using test-retest methnd
and Pearson Product Moment Correlation formula was used to calculate the reliability cozfficient which
was fund 1o be 0.75. The scores obtained by both groups were analyzed Analysis of Covariance
(ANCOVA) 1o determine their achievements. The in depth investigation of the findings obtained through
tris analyzed data revealed that the cognitive apprenticeship teaching method hod grzat impact on
academic achievement of students. The results show that the cognitive apprenticeship instructional
method increases the academic performance of electrical installation voorks students than those exposed
to the lecture method. It was therefore, recommended that schools should intensify the use of cognitive
apprenticeship teaching approaches in teaching student.

Introduction

Electriczl installztion work is a fundamental subject of study in the fields of eleciricity znd
electronics a2t zll levels of Technical Education (Ogbu, 2010). It dezls withzll the Amd
issues of basic electricity, domestic and industrial installations; cable jointing and banery charging 23
smudied in schools and colleges. Electrical installation work is so importznt thet smudems’ zczdemic
performance in it is so crucial and major determinants of their performznce in other
electronics/electricity subjects. Meanwhile, according to the Nationzl Bozrd for Techniczl Education,
(20/07) the goal of acquiring skills in Electrical Installation work is to produce comperent hznds with job
knowledge and practical skills for a successful career in electrical instellztion work, so this demznds
zbility, competence and value on the part ofthe instructionzl zpproaches in order forlezmersto
zchieve mzximally inlearning Electrical installation work (Collins & Brown, 2007). Even if schools have
been compareatively victorious in organizing and passing on large bodies of theoreticz]l znd trshful
knowledge, too little interest is paid to the reasoning and strategies that teachers emmloy when tezching
the students how to solve compound or real life responsibilities. ST -

The lecture method which is mostly used in teaching electrical instzllation works is bzsed on the
bzhavioural learning theories which, according to Boyle, Duffy and Dunleavy, (2003), emphasize
knowledge transmission from the teacher to passive students and encourage rote memorizztion of fzcts.
The outcome of this is that the students are unable to retain their leaming and to apply it to new situztions.
Limitztion of the present teaching method, partly accounted for the poor performzance of students in
electrical installation works certificate examinations in recent years as reported by Nztionzl Business znd
Technical Examination Board (NABTEB) 2015. The rising effect of globalization znd the fzst rzte of
technological revolution in the workplace have been acknowledged by UNESCO and ILO (2002) which
states that all vocational and technical education (VTE) systems in this present century should be gezred
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sowhich is houndad by Kogi State, Kaduna State, Kwara State, Kebbi State and
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The populstion for the study comprisad all the year two > technical colleges (TC 1D electrical installation
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Method of Data Collection
The technicsl college elecmicsl instzllstion works :l;‘-s‘ eachers of both experimental and control groups

ziminisesd elecmical imstallaion works achievement test (EIWAT) as pre-test before the experiment

—_—e . e - —
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crouns were tzught three lessons with the conventonal lesson plan and cognitive
zns respecavely. The study was carmied out during the normal school lesson hours
3 o timetzble. different lesson plan provided by the researcher in each topic for the
participatine teachers, ar the “a of the meament, a post-tast was conductad on both groups with the
elactmical installztion works achievement test (EIWAT) and the scores obtained from both groups were

commared to determine if there is any significant difference in the achievement of the two groups.

\1‘
D

Method of Dats Analysis
Mezn 2nd sizndard deviadon were usad to answer the research questions while the research hypothesis

was tested using analysis of covariance (ANCOVA) at0.03 levels of significances

Results and Discussion

Research Question One
What are the performances of students taught domestic installation using cognitive apprenticeship

instructionzl technique and those taught using a lecture method in domestic installation works?

Table 1: Mean and standard deviation of the pre-test and post-test scores of experimental and control

groups .
Pretest Posttest
G roups N Instructional Method X SD X SD
Experimental 48 Cognitive 3.63 0.98 948 0.77
Control 48 Lecture 4.30 0.71 5.08 1.16
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The data in Table 1 indicate that the experimental group had a meap of 5.63 and

a t . .
0.98 inthe pre-test gmd mean score 0f 9.48 and standard deviatiop of0.77 inthe p tiomard deviation of
test - post-test gainin the experimental grouptobe 3.85. Th

oot " ost-test making the pre-
e . ¢ control group had a mean score of4.50
standard deviation 0f0.71 in the pre-testand amean of 5.08 ang standard deviation of 1 .1 6 iy the pf)sta.l::if
resulting in a gain of 0.5 8.. This implies that the €Xxperimental group performed better than the contro]
group indomestic installation work.

Research Question Two
What are the performances

of students taught
instructional approach

industrial installation with cognitive apprenticeship
and those taught by the lecture method inindustrial instal

lation works?
Table 2: Mean and standard deviation of pre-testand post-test scores of experimental and contro| groups,
Pretest Posttest
Groups N Instructional Method X SD X SD
Experimental 48  Cognitive 538 067 175 17
Control 48 Lecture 390 088 535 (64
The §ata in Table 2 indicate that the experimental group had a me

Research Question Three

What are the performances of students tau

ght cable
approach and those taught b

jointing with cognitive apprenticeship instructional
y thelecture method inc

ablejointing?

Table3: Mean and standard deviation of pre-test and post-test scores of experimental and contro] groups.

Pretest Posttest
Groups N Instructional Method X SD X SD
Experimental 48  Cognitive 2.63 0.67 8.90 0.75
Control 48  Lecture 3.00 0.83 4.90 0.72

indi i d a standard deviation of

i dicate that the experimental group haq a mean of 2.63 an |
g}é%c}atfhz:n Ff:})tl:qg alrllld ;nean score of 8.p90 and standard deviation 0f 0.75 in the post-test making the p3e~
. t y t-tIe)st a{n in the experimental group to be 6.27. The control group hz_ad amean score of3.00anda
tset:zsm-dgl?; devia%ion 0f0.83 inthe pre-test and a mean of 4.90 and standard deviation of0.72 inthepost-test,

esulting in a gain of 1.90. This implies that the experimental group performed better than the control
r .90.
group in cable jointing.

Hypothesis One

. .S i
ticeship instructional method and those taught by the lecture method in domestic installa ion
apprenticeship
works,

' 1 and control groups in the EIWAT in
i i f the scores of experimenta
Table 4: Analysis of covariance o
domestic installation works

Source of Var 1 f-critical
a f-ca -
i Sum of Square _ Square

f Variation Df - -
Bet\:een G ou;:)s 1 468.25 234.12 300.6 74

hin r 9 7 0.94

i i .16 .

Mcups 5 8

.86
\M 96 3463
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" is that there is no significant difference between the
-cal > F-critical; for the null hypothesis t . 0 1 :
gciiblz:;efgfq the students taught with the cognitive apprﬁntl}fesgiﬁ;gtriuscilg;ii :cf}?arto?)c(l)lsaxllgvﬂios?
i ic i ion, the hyp > el o
he lecture method in domestic mstalla}xon, .
‘sz:;tglzlftxc:zci: This implies that there is a signiﬁcant_dlfference between the rg:::ln szzres of eXperimenty)
and control groups in learning domestic installation in favour of the experimental group.

Hypothesis Two 5 .
T})lg.)rc is no significant difference between the mean scores of sltlu((iie_nt§ (tiautg:l};i}lgsl:lgn Cognitive
apprenticeship instructional method and those taught using a lecture method in industrial installatiop,

Table S: Analysis of covariance of the scores of experimental and control groups in the EIWAT ip

industrial installation
Mean
Source of Variation  Df Sum of Square  Square f-cal f-critical
Between Groups 1 138.15 69.07 39.27 1.74
Within Groups 95 163.59 0.22
Total 96 301.74

Table 5, shows that f-cql greater than f-critical; hence, the null hypothesis that th.ere is no significant
difference between the mean scores of the students taught using cognitive apprenticeship instructiona]
strategy and those taught using a lecture method of industrial installation, the hypothesis is rejected. This

implies that any significant difference between the mean scores of the experimental group and the contro]
group inindustrial installation is significant.

:‘:&g} g m %zlysm of covariance of the scores of €xpenmental group and contro] group in the EIWAT in
Mean

Source of Variation  Df Sum of Square  § uare f-Cal f-Critical

Between Groups 1 Ml 74

Within Groups 95 50.87 0.55 '

Total 96 3434.96

From the table 6, f-cal greater than f-criticg; ther
. ’ ef 1 - . .
difference between the mean scopa, of the s ore the nul] hypo_thesm that there is no significant

method and those taught using a lectyre methodc?risci:g}.lt . S%ng Cognitive apgrenticeship instructional
that a significant difference exists between the me Jointing, the hypothesis is rejected. This means

group in cablejointing. Al scores of the experimenta] group and the control
Major Research Findings

From the information obtained inthis
. Student trained domestic insta]

higher compared to those taug

Study,

t i .
lation ul;ientglzi(::‘:mg'tr'najor ~esearch findings were made:

: _ | ht using Jectyre gni }l]ve APPrenticeship instructiopal technique had
.. instructional method increases the academic Enet od. This shows that cognitive apprenticeship
. Leamers taught industrial installatjoy, - Performance jp electrical installation works

3 ; g co iti . ..

higher in the post-test than those tay ) gnitive apprenticeshj .

. A . ht P Instructiona ored
apprenticeship instructional mey,, U0 by the lecture method, T Limethiod 5o

incr, : - This implijes ¢ itive
works than the lecture method, Cases the acade mance ipn elec}tlfiz:;??ngggﬁ:ttion
Stud ablejointing w; -
scgr:: :)S,,l?}:lcg :)]:)(s:t-tcs{] compr%re llglt:llgzg‘:g:lt}llwapprenticesln‘p instructionalt hni higher
apprenticeship instructional Method ghtby the lecture €chnique have highe

. method. Th; =
installation works. OSts the studepyg S shows that the cognitive

academic Performance in electrical

iii.
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: There was a significant difference in the mean scores of students taught by the cognitive
W apprenticeship instructional technique than those taught by the lecture method for domestic
installation of an electrical installation work.
yv.  The significant difference is observed in the mean scores of students taught with the cognitive
" apprenticeship instructional practices as compare to those taught by the lecture method in the
industrial installation of an electrical installation work.
vi. The mean scores of students taught with the cognitive apprenticeship instructional technique is

significantly different compared to that of those taught by the lecture method in the cable jointing of
an electrical installation work.

Discussion of Findings of the Study .
The outcome of the electrical installation works achievement tests (ETWAT summarized in Tables 1 — 6

shows that the experimental group taught using cognitive apprenticeship instructional technique had high
scores than the control group and also these scores are significantly differ.

The study found that students taught domestic installation, industrial installation and cable jointing in
electrical installation works with the cognitive apprenticeship instructional technique maintained higher
scores on the post-test than those taught by the lecture method. This signifies that cognitive
apprenticeship instructional method enhances the higher student academic performance in electrical
installation works than the lecture method. This finding is supported by the revelation of 4ziz, (2003) that
cognitive apprenticeship method enables students to compare their performance with others and the

teacher's work. Such comparisons aid students in diagnosing their difficulties and in incrementally
adjusting their performance until they achieve competence.

Also, the study establishes that students taught using cognitive apprenticeship teaching strategy have
their average scores significantly differ than those taught using a lecture method in learning domestic
installation, industrial installation and cable jointing of an electrical installation work. According to
Johnson, (2002) this finding could be explained by the fact that the cognitive apprenticeship instructional
strategy used in an active learning environment where students can freely explains their work and
listening to corrections from their teacher and fellow students without any obstruction, thereby increases

their self-confidence, self-reliance and performance. Such students should have their performance to be
significantly different compare to those exposed to lecture method.

From the findings of this study, cognitive apprenticeship instructional method tested was confirmed to
elevate the students' academic performance in electrical installation works. This means that these
elements of a cognitive apprenticeship instructional approach when used is more successful compare
with the lecture method in improving the academic success of the students in the course. The significant
differences observed in the mean scores of students taught domestic installation, industrial installation
and cable jointing can be attributed to the application of the various components (coaching, scaffolding,
articulation, reflection and modelling) of a cognitive apprenticeship instructional approach. The findings
of study are supported by Idris, (2012) in another study found that the implementation of the cognitive
apprenticeship teaching method to a greater extent brings about better academic performance of the
students and also made them to have a sounding understanding of both theoretical and technical aspects of
their course of study expected of electrical installation work students.

Implications of the Study . . y g
The results of this study will expose the teacher to the fact that using the cognitive apprenticeship
instructional approach for teaching and learning is better than using the lecture method. Therefore,
teachers should utilize these findings of this study in their teachings.

Since there is a positive effect on the use of the cognitive apprenticeship instx:uctional approach as shown
by the results of this study, all stakeholders in education should organize seminars gnd workshops to keep
€achers, textbook authors and curriculum planners alongside each other with various ways of using the
Cognitive apprenticeship instructional approach for effective teaching and learning of technical courses.

The findin fr < study also call for a critical review of the various institutions’ curriculum that
Produces t§:ch§: f%lrlstl?e te)éhnical colleges with the aim of including and emphasising the cognitive
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: i i esearchers will
apprenticeship instructional approach in teaching and learning. Finally, other 1 use these

findings as a reference point for other studies.

Coneluslon i - onificantly in their impacts on academj
i ' i1 this study vary significantly 1t ; mic
The instructional methods e‘lzf:tti(iicall installation wor teaching and learning of electrica]

i < ective
e aiitian Oflleameri m d on the ability of the t;Sc-hEg to select and use the most appropriate
i tion works are based on the ;
;2::?:11czllional strategies. The performances of the students are also higher when they are exposed to

activities during class instruction.

Recommendations . )
From the findings obtained from this study, the following recommendatlons_ are made
' hers should be properly trained by government through

1. The electrical installation works teac : ] . :
workshops and seminars in the selection and utilizationof mstructxonal_ strategles and materials
The curriculum developers, while modifying the curriculum of w-ork in technical colleges, should
specify instructional strategies that will best be used forteaching different content aree-ls. N
{i. Teachers should make efforts to ensure that students are properly exposed to Practlca! E'lc.tlwtles
through demonstration in order to facilitate easy understanding of lessons and skills acgu:sxtlon,
iv.  The electrical method of teaching which involves the combination of two or more instructional
strategies should be adopted in lesson delivery by teachers of electrical installations to enhance

effectiveness inteaching and learning.

il
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