Technology (JIE5 T)Vol. 2 g, » )

o -

& sournal of infor maiion, Education, Science and
i

EFFECTS OF COOPERATIVE LEARNING AND PEER- TEACHING 0N
SECONDARY SCHOOL STUDENTS' ACHIEVEM ENT IN
BASIC TECHNOLOGY IN MINNA,
NIGER STATE
Usman, G. A., Hassan, A. M,, Mohammed, B. M. & Musa, 5.A.
Industrial and Technology Education I)cp.unmcnl,
Federal University of Technology, Minna.

Abstract

This study examined the effects of cooperative learning and peer teaching o1 o
achievement in basic tcc/ﬂlogy.fﬂvopresearch questions and one hypothesis was zgs'fed t;l %{fum 10 fing
solutions to the problems of the rescarch work. The research work used quast-exper mze;/ atdesign typ,
One hundred and ten basic technology students drawn from Secondary Schoo Is in Minna, Niger State
used for the work. The cooperative learning and peer —teaching groups were the exp er;rye ntal groyps
while the conventional teachin g method group was treated as the control group. va za’atejd ‘ Basje
Technology Achievement Test (BTAT) and Basic Technology Interest Invenmi?/ (f{' T 1])_ VZC” e admmzstered
to the students as pre-test and post-test for collection of data. The BTAT had reliability index of 0.689 while
BTII had reliability index of 0.7121. The data collected from the pre-test and Post-test were collated gy
analyzed. The mean scores were used to answer the research questions. Analysis of covariance (ANCOwy )
was used to test the hypotheses at 0.05 level of confidence. Some of the results .obta{nedfmm fhe research
work were as follows: Cooperative learning and peer — teaching were efficacious in enhancing studeps'
achievement in difficult Basic Technology concepts. 2. Cooperative learning was more effective than the
peer-teaching in enhancing students' achievement and interest in basic technology. It was recommend,
among others that Cooperative learning and peer— teaching should be emphasized and incorporated iny,
the basic technology — teacher education curriculum in Secondary Schools Basic Technology courses,

1g on secondary school sy, nty?

Keywords: Basic Technology, Students' achievement, students' interest, Cooperative leaming, Peer
teaching.

Introduction

Basic Technology according to the National Policy on Education (NPE, 2004) is a pre — vocational subject
offered at the junior secondary school level. It is an integration of topics from Electricity, Electronics,
Woodwork, Technical drawing, Food, Rubber, Plastic and Ceramics Technology. Its aim includes among
others, to enable youths to have an intelligent understanding of the increasing complexity of technology.
Basic technology is therefore a preparatory aspect of vocational education, which according to Okoro
(1999) is any form of education whose primary purpose is to prepare individuals for employment in
recognized occupations.

The lecture method which is predominantly used in teaching Basic Technology is based on the
behavioural learning theories. According to (Udochukwu, 2008) lecture method emphasizes knowledge
transmission from the teacher to passive students, encouragerote memorization of facts. The consequence
ofthis is that students are unable to retain their learning and to apply it to new situations .The shortcomings
ofthe present teaching method partly accounted for the poor performances of students i;l Basic technoloé)‘
in their Junior School Certificate Examination (JSCE) in recent years (Nwoji 2060) This ;)OBr
performances could also affect their work when employed on graduation o -

i(f]c::r%irrztci)velle;rlzlunil i‘s a (tzegggungg which allows students to learn from each other and gain important
nal skills. Alice -2007) stated that cooperative learnine ; 2 d way

to use small groups to enhance student learnin i o wen DIggREe Ul g
] : g and interdependence, identi e group>

for cooperative leamin g: These are the base or home group, the formal lesuf:jggi}lgﬁtgﬁatgou% The
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Research Questions
L What are the mean achievement scores of students taught bag
cOoperativeleamning, peer-
2,

. 1c technology using
teaching and conventional teaching method?
What are the mean interest scores of students taught some basic technology concepts
using cooperative leamning, peer- teaching and conventiona] (lecture) teaching method?

Hypothesis ‘ |

1. Thereisno significant difference inthe mean achievement scores of students taught basic

technology using cooperative leaming, peer- teaching and conventional teaching
method.

Methodology _

The population of the study comprised of Junior Secondary School (JS IT) student

some secondary schools in Minna, Ni

Technology Achievement Test (BTA’[_' ) and Basic
Technology Interest Inventory (BTII) developed by the researchers were used for data collection
e P -
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Theinstru ;

SCCOndt(?cI;rir: ;:]slc]iicfgélth?sltltl)' \.\':1‘5 validated by two teachers of Secondary Schools in Minna who hag ,

Education ‘chcm] * levant subjects and one Lecturer in the Department (_)f‘]ndustnnl and chhnol(ugy

using S Iit‘-l e al University of Technology, Minna. The reliability of the instrument was calculateq
plit-halfreliability Spearman Brown formula and the result obtained was 0.701.

The lesson plans used were three in number for each of the three groups, namely cooperative leaming
group, The peer teaching group and the conventional group. Pre-tests using the validated BTAT and BTy;
were first administered on the subjects by the teachers and the result carefully recorded before the
treatment session, which lasted for three weeks. After the treatment, post-tests were administered on the
sub_!ccts by the researchers using the same BTAT and BTII as in the pre-test. There are 15 items in each of
the instrument used. The research questions were answered using mean SCores and standard deviations of
scores. The hypothesis was tested with Analysis of Covariance (ANCOVA), at 0.05 alpha levels of
significance.

Results

Research Question 1

What are the mean achievement scores of students taught
peer- teaching and conventional teaching method?

basic technology using cooperative leaming,

and standard deviations of students',

This question was answered by computing mean achievement scores, ] ’
d conventional teaching method as

scores of students taught using cooperative learning, peer-teaching an

showninTable 1.

Table1l

Mean achievement scores and standard deviations of students in pre-tests and post-tests
Treatment Pre-test Post test _

X SD X SD Mean Gain Score
Peer — Teaching 23.00 11.33 55.62 14.99 32.62
Cooperative Learning
30.44 10.80 62.28 17.05 31.84

Conventional

(Lecture) Teaching 22.98 4.70 44.94 9.23 21.96

Table 1 show that students taught using cooperative learning had the highest mean achievement score of
30.44 and SD 0f 10.80 in the pre-test. Students taught using peer-teaching had mean achievement score of
23.00 and SD of 11.33in the pre-test, while those, taught using the conventional teaching method had the
Jeast mean score of 22.98 and SD of 4.7 in the pre-test. In the post test students taught using cooperative
learning had the highest mean score of 62.28 and SD of 17.05 followed by students taught using peer -
teaching with mean score of 55.62 and SD of 14.99 and Students taught using conventional teaching

method had the least mean score of44.94 and SD 0f9.23. ;

The students gain mean score for the peer - teaching group was 32.62. The students mean gain scores for
the cooperative learning and lecture method groups were 31.84 and 21.96 respectively. It implies that
peer-teaching approachis the most effective inteaching basic technology.

Table 1 above also showed that in the pre-test, scores in peer — teaching group deviated hi hest from the
mean score with the standard deviation of 11.33. Cooperative leaming group with Standar%i deviation ©

10.80 .followed it. Conventional method group deviated least from the mean score with the standard
deviation of 4.70. Whereas in the post — test, scores in cooperative learning group deviated highest from
the mean score with standard deviation of 17.05 followed by the peer tefchA p deviate 15 e

dewauon.of 14.99. The lepture method group deviated least with standard d e groufg‘)gxt2 13 e
mean achu:'vement scores in the post test for the cooperative learning and Cvmtm_n of 9.23. e
two strategies may be effective inleaming basic technology. = peer—teaching suggests

Scanned by CamScanner



@ : I(
Wi Journal of Information, Education, Science and Technology (JIEST) vol. 2 No: 2 \/f\-/

Research Question 2
cooperative learning, peer —

What are the mean interes ; .
o :;t"“L the mean m.t(.rcst scores of students taught basic technology using
caching and conventional teaching method?

dard deviations of scores

t scores and stan
aching method as shown

['his question was answered by computation of the mean interes
nalte

Qf‘slluldc;ts taughtusing cooperative learning, peer —teaching and conventio
intable 2.

and post -tests due to

Table 2:
Mean interest scores and standard deviations of students in pre-tests
treatments.
Treatment Groups Pre-test Post-test Mecan Gain Score
X SD X SD
Peer Teaching 37.80 9.274 64.14 10.73 26.34
Cooperative Learning 38.61  9.97 71.44 11.05 32.83
Conventional(Lecture)
49.83 11.31 7.48

Teaching 42.36 12.86
ghest mean interest

arning had a mean
g peer teaching had the least mean
hest deviation of scores from the
learning group and the

| teaching method had the hi

iona '
g cooperat1ve le

dents taught usin
dents taught usin
There was the hig
followed by the cooperative

Table 2 showed that students taught using convent
score of 42.37 and Sd of 12.86 in the pre-test. Stu
interest score of 38.61 and SD of 9.97, while those stu
interest score of 37.80 and SD of 9.27 in the pre-test.
mean interest score in the conventional method group

least deviation was in the peer-teaching group.
erest score of 71.44

14 and SD of 10.73,
and

ative learning had the highest mean int

ching had a mean interest score of 64.

In the post- test, students taught using cooper
ng method had the least mean interest score of 49.84

and SD of 11.03, students taught using peer-tea
while Students taught using conventional teachi
SDof11.31.

and 7.48 for the cooperative learning group, pecr —
I mean interest score, for the cooperative

The students' gain mean scores were 32.83, 26.34
o strategies were effective in developing

teaching group and lecture method group respectively. The hig

learning and peer — teaching is suggestive of the fact that the tw
students' interest in learning basic technology. The cooperative learning is more effective than the peer-

teaching in developing students' interest in learning basic technology. This is because in the post-test, the
mean gain interest score for the cooperative learning was higher than that of the peer-teaching as seen in

table 2.

Hypothesis
difference in the mean achievement scores of students taught basic technology

There is no significant
using cooperative leaing, peer- teaching and conventional teaching method.

Table3:
Analysis of covariance of students' post Achievement due to Treatment
Source Type 11l sum of squares Df Mean S : ]

] uare F .
Corrected Model 19155.051*° 6 3 192.50% 17.332 SOI(‘)%
Intercept 63480.618 1 63480.618 3421 634 000
Pre achievement 4170.798 1 4170.798 22 64 'OO
Treatments 9631.422 2 481 5.71 1 26‘ I 42 yos
Error 50838.475 100 184 ]'97 ‘ o
Total 902148.000 110 '
Corrected Total 69993.527 109

a. RSquared=.274 (Adjusted R Squared=.258)
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‘l‘;ll‘l"““_:‘l‘ ;I‘Tj:‘\\l"';nlll'n.f:i||||1((v~':1?vl lltl:;']n:.(.‘ Il,l Ilu'*,l.fl j'n‘lm-v(--lm-nt scores between !hc vgnrvups taug.ht ug]pg the
At P 0000 ' ‘. -. 1 1\A|'n.| csissigmbcant since the worked F mtmof2().1441§SIgn1ﬁcan1

10 The difference in the mean achievement scores between the treatment groups is therefor
spmheant at P< 008, Therefore 1t can be concluded that the hypothesis is rejected. The difference in Ihi
fnean achievement scores of students taught basic technology using cooperative learning, peer-teaching
andconventional teaching methodis significant and not by chance. -

Discussion of Findings
Peer-teaching yielded a significant difference on students' achievement in some difficult basic
Technology concepts than conventional (lecture) teaching method. The hypothesis indicates thy
cooperative learning yielded a significant difference on students' achievement in some di.fﬁcult basic
Technology Concepts than conventional (lecture) teaching. The implication is that either of the
cooperative leaming or peer — teaching (both being child-centred) strategies could be ap.pl.1e<.1 to achicve
poals of basic Technology education in some difficult basic Technology Conccpts. Thl$ is in line with
Nnaka (2006) who calls for a shift from the conventional methods of teaching to innovative strategies in
teaching science, Technology and Mathematics for effectiveness. The two strategies are lea‘mer-centrcd
and more active than the conventional (lecture) teaching method. Students can learn the dlmCUh. basic
Technology concepts when they are actively involved (Conway, 1999). The result is also in line with the
National Policy on Education which stresses that the teaching of Basic Technology ShPUId be centred on
the learner for maximum self development and self fulfilment (FRN, 2004). The praf:txcal nature of most
difficult Basic Technology concepts demands active participation of the learner whlgh the conventional
(lecture) teaching method does not usually provide. The conventional (lecture) teaching encourages rote
learning (Amaefule, 1999) which is not suitable for learning the abstract difficult Basic Technology
concepts. Therefore the abstract nature of the most concepts could be minimized in the process of leaming
those concepts by using more pragmatic and effective teaching strategies such as the cooperative learning

and peer- teaching,

Peer-teaching comparatively enhanced students' interest in learning some difficult Basic Technology
concepts than the conventional (lecture) teaching method. The results also is indicative of the fact that the
cooperative leamning was comparatively more effective in enhancing students' interest in learning some
difficult Basic Technology concept, than both the peer teaching and the lecture method.

The active nature of cooperative Learning and peer- teaching impressed the students. They took interest in
the discussion, analysis and problem solving in Basic Technology concepts. This participation increased
their interest in Basic Technology despite the difficult nature of the concepts.

Taking interest in basic Technology is a positive first step towards better performance in achievement
tests. This idea agrees with Ugwu (2013) who posits that capturing students' interest in Basic Technology
is a necessary precondition for improved students' achievement in Basic Technology. This study has
proved that the Learner Centeredness of Cooperative Learning and Peer- teaching can greatly improve the
students' interest in learning the Basic Technology concepts which in turn will enhance students
achievement in Basic Technology.

The conventional teaching method has been described as uninteresting to the students and ineffective due
to its teacher-centeredness and relative lack of activity on the part of the students. Teachers' extensive
dependence upon conventional teaching in teaching the basic Technology conce .ts does ﬁol enhance
students' interest in learning difficult basic technology concepts. This in consonancé)\vith-F}CIiom (2003)
who maintains that students' poor performance and lack of interest in Basic Techno‘l(;“ 4 tkc‘ﬁghm'
excessive use of the expository method of instruction. » =

2

()_n_‘lhc other hand, cooperative learning is significantly more interest enhancing j  in learninS
(hnw.nll Basic Technology concepts than the peer-teaching. This confirms that l%]m StUdC”@Cl[n\ L:md
teaching approach, the more efficacious it is in realizing the educational obje emOre Chll‘ "“'L‘]r"'iﬁ'c
leaming involved fairly equal contributions by students in the task of learniJI:Cttlk\l?B ”?C T“LS;N
‘0O o o -1 > 1 ’ ‘ The for
:;\L”t:‘I:::L\lvl}t,:t,l,z;:;;r“;clﬂigll::rg thﬁ_pcq studcxatshdcpgnded on the peer ~leacher'sgcontrib3;1:n L1~}~,crct;-.'-.'
: : s ¢cthcacious inenhancing students' interest and performance |
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Conclusion
“t‘l‘l )
cooperalive ey . - g nts’
| ¢ leamimy and peer teaching had been proved elficacious in enhancing .tudvu;
et . ana th an
e technolopy bu the cooperative leamning yielded a better result. [his means that ;ll ar
8C \ ' g o ‘ Q@ S asic
Nechnolom ' ”“ objectives of basic technolopy education m Junior Secondary School ]_ ! |
. IRV sho e 1 - ; The C e na
Qinstiirn ll l ould (.Hl}_]ll usig more ol the aoperative learning than pecr teaching. I'he um&.ulh() .
e erteaching method had been proved 1o be ineffective in enhancing students’ .'l(j]ll(,‘VL’HlCl’l[ in “‘IVGIC
cchnolopy It to achicve using

aclievement i ha
ot (o achieve

Twcheology Iherefore the set objectives of basic technology education will be difficu
econventional (lecture) teaching method. .

W ‘.m n‘;::myl to-interest both cooperative learning and peer-teaching had been proved work to be
etlicacions in enhancing and maintaining the students' interest in learning basic technology. However, the
cooperative learning yielded a better sipnificant result. Therefore to cuptinrc and sustain students' lnt'crcst
in basie technology, more ol cooperative learning should be applied. On the other hand, the Con.vcnlloﬂ_a]
(lecture) teaching method was found to be incf[’cl:tivc in enhancing and maintaining students' interest 1n
basic technology,

”lt"\\\'(‘ of cooperative leaming and peer-teaching should be recommended in the Basic chhnoloiy
curticulum since both are efficacious in their cffects. Teachers should therefore use either of thc
cooperative leaming or peer-teaching in teaching basic technology as this will help to address the
perennial poor performance of students in Junior Secondary School Basic Te.c}mology- .
cooperative learing should be more frequently used as it captures and sustains the interest of students in
leaming basic technology more than the peer-teaching.

Recommendations

1. Cooperative leaming and peer — teaching should be emph :
technology - teacher education curriculum in tertiary institutions oflearning. .

2. Stakeholders in Technical Fducation like Ministries of Education, State SC}}OOIS Ma'nagemen
Boards, Post Primary School Services Commission, Education Commissions, Science aqd
Technical School Boards should organize seminars, workshops and conferences where teachers in
the field of Technology would be opportune to learn how to make the best use of cooperative
learming and peer-teaching inteaching basic technology.

3 l‘lnlbssiona\ll.-\ssocintiong like the anlionﬂl Associa%i)(/)n of Teachers Technology (NATT) ShO_UId
popularize the cffective use of cooperative leamning and peer-teaching in teaching Technical
Educationthrough seminars, work-shops, conferences and publications. _

4. Theuseof cooperative learning and peer-teaching should be recommended in schools and Techm_cal
Colleges curriculum for teaching the difficult concepts. The effective use of the two teaching
approaches should be reflected inthe curriculum materials like the text books and other instructional
materials,

5. Cooperative leaming should be frequently applied in teaching Basic Technology concepts to
enhance students' interest. This is necessary as the goals of Basic Technology education in the Junior
Sccondary Schools cannot be realized if the interest of the students is not assured through
appropriate instructional approach.

asized and incorporated into the basic
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