NAEMT Ini‘crnafwnal/CO'YLﬁWWPVOCead{Mgfyvob 1 2011

ETHOD ON SE( "ONDARY

EFFECT OF COMPUTER SIMULATION TEACHING M
TECHNOLOGY

SCHOOLS STUDENTS PERFORMANCE IN BASIC

BY
IMAAJL S.A (PLh.D) & PHASSAN, AM
08038148688 (drasmaaji«wyahoo.com) & 08035872654 (yabhass(@yahoo.cony)

Department ol Industrial and Technology Education. School of Science ;m_d Science Tda RIS
FFederal University of Technology. Minna

Abstract
The research was doesiened 1o derermne the need for compuier simulation i reaching hasic e licrfon
course in Junior Sccondar: Schools. Two research questrons wnd nvo anll /])'/)Hf/rL’.\(’-" guided e sty

Four (4) sccondary < hools and 110 participants were randomly selected for the strcdy. Two schools cach
were randomly assezied o cvocrmental and control groups. The rescarch questions were answerced
rosted ar 0.05 level of stentficanc: usiig

using means and Standard deviation while hvpotheses weie
Simutlation was superior o the

lnahvsis of covariance (ANCOVAG 1he result show that, compier
rformance. The inreraction effect benveen teaching

omonsiranon method i cndicie student pe
findings of this study. the tse of

wo thods and sender of the sabyocts was nol significant. Buses on the
Compuier simulation should he cncouraged o utitize computer cimulution techniques to cater jor diverse

learnmo snles of student in baxic technology.

Introduction _

Computer simulation gives students the opportu
it. Simulating labs -that are impractical, expensive, impossible or too dangerous to run (Nice 2001).
Simulations can be comribule to conceptual change (Ajagun 2003) provide open-ended experiences for
provide tools for scientific and technological inquiry (Ogwo & Oranu 2000,

lity to obscrve a real world experience and mteract with

students (Nweji 2003)
Udoudo 2003) and problem solving experiences (Adebayo 20006) computer simulations also have
potential for distance education (Hallak & Poison 2000).

Table 1 Displays the connection between types of simulations and mn_in pedagogies, irstructive and

constructive. The types and examples of computer simulations.

Table T Types of simulations and related pedagogies
V B o e ——

= S T INSIRUCTIVE CONSTRUCTIVE |

[hamas & Hooper Information simulations reinforcing | Integrating simulations x

simulations experiencing simulation , ‘

b : s — : o

Giredler ~ g . il R - :

L (n}dlf_lw - ] Symbolic simulations ‘ Experiential simulation
De Jong & Vam Jooling Operational simulations Conceptual simulations

The role of technology in teaching and learning is rapidly becoming one of the most important and wide
discussed issues in contemporary education policy (ogwo & Oranu 20006) most expert in the ficlkd of
education agree that when properly used. technology hold ereat promise to improving teachin: el
learning in addition to shaping opportunitics for the workforce. The emergence of new technolost
pushes education to understanding and leveraging these technoloaies for classroom use nmp.mu
simulation is one of the MoOst promising MNOVALONS 10 mprove teaching an learmmg with the help ol
modern information and communication technology.

Basic technology according to the National Policy on LEducanon (NPL2004) is a pre-vocatonal subject
offered at the Junior Secondary Schools level. Tt is an integration of topics from woodwork, Metal \\(.)I k.
Electricity and electronics, food, Rubber, Plastic and ceramie technology.

Its aims includes among other, to enable youth to have intelligent understanding of the increasing
complexity of technology. Basic technology is therefore a preparatory aspect of vocation cducalionh.
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which according 1o (Owo & Oranu 2000) is any form of education whose primary purpose is to prepare
individuals for employment in recognize occupations.

However. performance i Junior Secondary schools basic technology has not been cncouraging, scveral
factors ranging fron: e abstract nature of the subject, the learners themselves, the teachers, curriculum,

method of instruciio: .o instructional materials and the schools environment have been identified

through earlier studies 1Ogbuanya & Hassan 2010). .
Inadequate teaching methods have been identified as some of the factors responsible for technology
a number of educational reforms have

student’s poor performance in basic technology (Hassan 2005)
ve methods of instruction have

been ntroduced for redressing this problem. For example various innovati
tried with mixed result (Sokunbi 2008).

Il?erc are venerally observed pattern of females out performing male sin most subjects but less so in
science and technology (Riding, Grimley. Daharaci and Banner 2003). They noted that males have make
grater ability in basic technology science while females have a greater ability in Janguage and verbal
skills. However, Hassan (2005) contended that boys are better than girls in spatial task and large motor

R o By 5 re i . -~ . . - .
skills. From the above contention, when method of teaching is geared towards meeting students varying
cen boys and girls is bridged. As i.ore demands

y be tmportant to recognize
e challenges therefore,
proach of which

styvles of learning the gap in academic achievement betw
are put upon education in today's world of rapid technological changes, it ma
that there is need for a novel method of teaching in basic technology. Thes
necessitate a shift from traditional approach of teacher directed to students cantered ap

computer simulation techniques 1s based.
Statement of the Problem

t government, educators and teachers ali
onal system, not much has been achieved to make it work as

Irrespective of the fact tha ke, have reco‘gnize technical education
s{ructure as an importance one in our educati
reported by Hassan (2005) People have pointed a
The declining performance of students in basic tec
oreat concern to many educators. Some teachers in teac

abstract nature of the subject and teaching method (s) adop
the effect of using computer simulation in basic technology inst
acity building.

ccusing fingers at a variety of possible causes.

hnology at J.S.C.E examinations has been a matter of
hing the subject the subjects attribute this to the
ted. This study therefore attempts to determine
ruction on student’s performance for

ulobalization of human cap

Research Question

ight to provide answer to the following questions:

g improve the student’s

This sot . ' » '
] Wwill the use of Computer Simulate in basic technology teachin
performance'? o . o
2 will the use of Computer Simulate Result in Differential performance of boys and girls in

basic technology?
i o s were formulated in null form and tested at
Based on these |

05 level of significance . PR
0.05 le 5 | significant difference in the performance of

research questions, the following hypothesl

C\pcrimcntal and control groups in the

HO,: there will be e .
and girls taught basic technology

basic technolowy Jificant difference in the performance of boys

HO0,: There will be no sigt

ine ¢ . simulation.
using computer sim

Kurumeh (2007) this design is often

Methodology
{ the subjects. Consequently, the

: p udy P —
Design of the Study 1 was Quasi- [xperime
The design of the ey complete randon

., 6
adopted when 1015 not po

ntal According 10
jzation ©
sible to have 10z
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el Sretoeid b
i exisencd 1ot classes were therete

- wearchers his ta use there subjects as aroups already i existenee. [ntact I e

’ ; Cicalent control group oSzt
e study, The spectlic desion was pre-test. postlest. nml-u]m\.\knl cont 1 ]

vres ol the Stady . .
. N e . <l covermmen
Jeora Local Government Ared ol Niger State. Phe Tocal gose

I y { il o
< of this cducational zone we

[he Study carned out in Konte s
. 1s based o1 the tact b

Consists of Secondary Schools, The choic all thods of Tnsnt .
i . : Gy gt . Ol on methodds !
<ork has been done i terms ol cducational yescarch in the ared. espeetatiy

i Tas~an 200N

Population of the Study i Bnsi | echn
. . i - , Tra v N o Ty IS e LR ¥
Fhe tareet population comprised ol 220 188 1 Swdents m a1l the 9 Schools offermg B

Ihis is made up of 148 hoys and 72 girls.

Sample and Sampling Technigues
he Sample e tor this study was THO 1SS basie e

y - '
chnoloey students comprising ol 82 hoys o

Sl 10 T s s I Students were selected through stratified randem sampling technigue. (e

- . .y - ENE . R » .‘ l’
coodwark and metal work ete). Tnothe same vemn (4) sccondary schools were sclected ot

spenmental through stratified Sampling and another four (4) Sccondary School Tor control troup.

\alidation of Instrument

Uhe validation of MCTIOBT ook the following procedures: the content validation of the MCTIOR v
sccomphished by making sure that the testiems reflected the specifications on the test bluy princ i
st draft of MO TIOBT consisting 40 1tems was suh_icclcd to face validation by iving 1t to two ¢
4 technoloey cducation. (who are famihar with technology activities) one from the depart
ndistrial and technology Bducation. Federal | niversity ol Technology, Minna and the other e
wehool of technieal education. Nieer State College of Education. Minna. The experts were ash <1

cvamine the VCTTOBT) items i ierms ol

d ¢ larity of instruction 1o the subject
i Froper wording of test items and
C. \ppropriateness and adequacy of the items i omeasuring what the were suppos bt

neasure

viter the validation o MCTIOB T 10 tems »ere dropped leaving a total of 30 ftems,

[rial Testing

\ tial testing of MCTIOBT was conducted using 38 1SS 1 basic technoloey students of Goverr et

Sevondaty Scin - L
G & : ool .\lunm. :\lr&l State. H]L\ were not ]jlll‘l ol [llk‘ f\'l\l\!\"f his was done in o i

deternume the \ vl
clarnune the ime o would take 1o complete the test mal, The tal testine also enabled the research o«

livges 1 T | { ] .
datermmne the H . ; | e :
L eoclanty ol wordings rehabaliny s appropriatencss and adequacy of the items. The Jda

|'\\'|,|J[’k“i ll(‘!‘] 'll" I"‘ )l]ll\g‘
[AS L] L\ i) o N S S
J b “I’l‘\l'- i ths test was nsed 1o estimate the relmbihin «

mstrument

Reliability of the Instrument
Phe Scores obtomed from the tal testine Wi

used 1o deternume the rehability cocthict |
. = _ C chability coctticie he
mstraents. Aosphihalf reliabalin . iR ¥ &

10 N A . B .

| I kkhl“(lllk_ Wis used o estimate the reliabibity o N TTOBY The
sphthing the fey { 2y cau: ’ ' ‘

il 1 I g the festmto two (2) cqual halves using odd and even numbers 20 5 Hpis
4 L\H”}.‘ wWere scored h\ the rescarcher. M A

spearman Rank. Orde Ticien
tder coefficient of contelation. The sphit half reliatnli e .
0.0 dibrehabiiity coctiicient was found o bhe

sphit-halt was done by

used m the
seores awwrded were conelated
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Instrument for Data Collection ~

The instrument used for data collections was multiple choice test items on basic technology (MCTIOBT)
develop by the researchers. The test instrument consist of 30 multiple choice test items on basic
technology MCTIOBT drawn from J.S.S.1I Syllabus.

Method of Data Collection ‘

The data for both pre-test and post-test were collected immediately after the administration of
MCTIOBT.

The scores were recorded for analytical purposes

Experimental Procedure

The researcher administered the pre-test to groups in their respective schools. In the pre-test. The
exercise provided baseline data on student performance before the treatment. The experiment group was
taught with four computer simulation lesson plan while the control group taught with 70 minutes (Double
Period) the treatment lasted for four weeks. The post test was administered to all the treatment groups
immediately after the completion of the treatment. The exercise provided post treatment data on students
performance in basic technology after the treatment. i

s

Method of Data Analysis ‘ o
The scores obtained from the pre-test and post-test were analyzed using mean and standard deviation to

answer the researcher questions while analysis of covariance (ANCOVA) was used to test the hypothesis

at 0.05 level of significance.

Result and Discussion

Research Question 1 : o , ] Y
Will the use of computer simulation in basic technology teaching improve the student’s performances?

Table 1: Mean and Standard Deviation of pre-test and post test scores mental and contrul groups using
able 1:!

. sr stimulation. =
computer stimulatl CRE-TEST POST-TEST MEAN GAIN

GROUP N X SD = 20 1?23 20.19
Experimental 55 29.1 1 7.68 30-»‘7 14'5‘3 18.32
Control 55 3045 7.04 482 -
- 40 o :
Total : vean of 29.11 and a standard deviation of

d that the experimental group had n

an score of 50.30 and a standard dey

s
; a mean score pf 3-45 | ‘
jation of 14,53 in the posttest with a pretest
< v

ter than the control group with

iation of 13.68 in the post test making a

The data in tablc 1 reveale : |
and a standard deviation ot

7.68 in the pretest, and a me 0 »
pretest protest gain of 20.19. The control ;:rotguvimuhrd o
7.64 in the pretest and mean score of 30.45 and standz

Ry l) i I n‘(_(l l [&
' r 18 thL re llh Sh()WC(l [h‘” lllC (B Cl ”“Llnull gl()ll]) l)l l()l N w
E,aln 0 . ; 2 B S

the pretest-posttest gain of 2.88

r ( | - = ance ' HOYS ﬂ"d girls in basic
nsti()" . I i '"li"l p 'l“()n"“n Ol l
l{csca Ch Qu - in]llld‘c res U“ n (Ci(. C d C

: ter s ‘
Wil i, e 19 CORES pirls taught with computer

[() o Al ) - S 0' buyq ‘l“d
: t ne1e cC ! 5corce
Ll]l]OlOL £ on ()l )as1C 1 hllO]O ,y

-d deviatl
Table 2: mean and standard de

sumulation
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PRE-TEST POST-TEST  MEAN GAIN
GROUP N X SD X SD -
Boys 37 3005 7.72 49.16 14.36 19.16
Girls 18 32.72 - 6.93 46.55 15.69 13.83
Total 55
d deviation of 7.72

; andar
The data on table 2 showed that male students had mean scores of 30.05 and stan e
; - i o 25t ScorC making
in the pretest and mean score of 49.16 and a standard deviation on 14.36 in the post te 4 B0
- ~ . - : . 3 & score anda 0.Y>
protest-posttest gain of 19.11 while the female students had in the pretest 32.73 and mean

. o : ard deviation.
and standard deviation, while in post test 46.55 as mean score and 15.09 as standard deviat l .
. . L coe o anee of i > males gains
This leaves the female students with pretest gain of 13.83 the difference of 5.28 in the m S £

indicated that boys performed better than girls.
Hypothesis 1: there will be no significant difference in the performance of experiment 91 and control

groups in the basic technology.
Table 2: Analysis of covariance (ANCOVA) on students (Experimental and Control) on performance of

students using computer stimulation and demonstration method in basic technology.

Source Sumof Square df Mecan Square  f Sig.
Corrected model 35128.433 2 17564217  334.806 .000
Intercept 37887.449 1 37887.449 © 722.204 .000
Pretest 62.596 1 62.596 1.193 276
Groups 34072.253 1 34072.253  649.479 000
Total 636513.000 240 ‘

Corrected Total 47561.663 239

P <0.05

The Data presented in table 3 showed that, calculated f ratio for the group treatment on the students
performance in computer simulation'is.649.479 with .000 level of significance thus, the null hypothesis
of no significant difference between performance score of students taught using computer simulation and
demonstration method in basic technology was rejected at 0.05 level of significance. This means that the
f-cal was statistically significantly at P < 0.05 level. Thus, indicating that, computer simulation was
significantly more effective than the demonstration method. '

Hypothesis 2: there will be no significant diﬂ"ere’nce_ in the performance of boys and girls taught basic

technology using computer simulation.
Table 4: Analysis of covariance (ANCOVA) on performance of Boys and Girls taught with computer

simulation.

Source Sum of Squared f  Mean Square f Sig.
Corrected model 47788.223 4  11947.056 303.673 .000
Intercept 14105.107 1 14105.107 358.527 .000
Pretest 12.297 1 12,297 313 .577
Sex. 010 1 .010 .000 .088
Error 9205.994 234 39342
Total 696301.000 239
Corrected Total  56994.218 238
P <0.05

The above table 4 on the mean scores of boys and girls computer simulation showed that the f.
with .988 level of significance was recorded. Thus f-cal is not statistically significant at Oe -cal of .000
indicating that there was no significant different between boys and girls. Hence at 0.05 level, thus

upheld as 0.05 level of significance. the null hypothesis was
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Findings of the Study

On the basts of the data collected and analyzed for the study, the following major findings were
made with respect to the research questions and hypotheses.

[, Students taught with computer simulation scored higher in the post-test than those taught with
conventional demonstration method. The higher means score was found to be significant in
favour of experimental group.

Boys taught with computer simulation had a higher score in the post-test than girls taught with

2.
the same computer simulation. This could explain the fact that boys are naturally interested and
better in technology subjects than girls.
Discussion

The analysis of the result of the performance mean score on table | indicated that experimental group
had higher mean score that the control group in post-test: Although the slight superiority of the control

group over the experimental group in the pre-test could be attributed to the initial differences between the

subjects in the groups, the analysis of covariance of the post test score presented on table 3 confirmed

that the difference between the mean scores of the students in both groups in the post test is significant.
These findings showed that computer simulation has proved to be more effective.

The data presented in Table 2 provided the answer to research question two. Findings revealed that
computer simulation is effective in improving students performance in basic technology but the effect of
computer simulation on students performance in basic technology is higher than demonstration method.
At the same tme, Analysis of covariance was emploved to the test the second hypotheses. the analysis of
covariance 1 table four showed that there was no significant difference observed between the mean
score of boys and girls in performance test. The findings showed that there is no significant difference in
performed test of boys and girls is in consonance with the work of Kurumeh (2007) and Uduaodo (2005)
who supported the present findings showed that the eftect differences was found in favour of girls over

boys in meta-analysis but the differences fall short of statistical significance.

Conclusion
The world experiencing tremendous changes owing to advances in computer. The world has become a

olobal village as computer interconnects comimunities across different parts of the globe. "The
;ontrihmion of computer in all aspect of human endevour has done beyond measure. In educational
terms of quality, methodology and techniques used.

research, they have brought smart innovations in
conclusions were made. The instructional methods

Based on the result of the study, the following
hers greatly affect the learning of basic technology. The findings of the study

1y special attention to the training of basic technology students. Hence, the

adopted by technology teac
basic technology to enhance teaching and learning. This implies

showed that there is need (o

adoption of computer stimulation n ' . imy
are cxpo;ud o mulll—scnsnry presentation, thus they participate

i q < lear s(tor when ”1'3)’
(it students Tearn better wher | ‘ v '
| qat i » learni aterial and move at their own pace with
cotively in the class by mteracting with the learning mate I
competency base assessment of themselves.
: irning for a long tme when they are t . . !
5 nt between boys and girls in their performance of
vide different learning technique for

aucht with computers simulation. It

Also. students retained their le

e is sienific fere
was also established that, there 1s no sigh icant dif ' '
ould not be necessary (0 pro

. enel
learning in basic technology as such w
any of the sexes.

recommendations arc made:

Recommendations following
» follow i 7 N
thele B r simulation technique to caier for

Based on the findings of this study, e o
T Teachers should be ¢ AL
I Technology 1 cachers : v o
e learning styles of student in basic technology cli OO vl
e l‘7 in Niger State should adopt the usc ©
T Tet 'S 1n
2. Technology Teachers !
basic technology.
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: » ; - - -atories in all her Junior
3. Niger State Government should provide well equipped computer laboratorics m

Secondary Schools offering Basic Technology.

4. Niger State ministry of education /science and technica
board should organize seminars, conferences and workshops t
on the use of Computer Simulation.

5. Enlightenment for an increase in girls involvement in basic Technol

| school board and secondary cducation
o sensitize Technology Teachers

ogy Education must be

ensured. _ )
6. National Board for Technical Education should incorporate the technique ol

Simulation in basic technology curriculum as it lholds that knowledge comes L?S a thllll. ol
Jat learning experience is socially acquired

C(HﬂplllCl'

interaction, the technology teachers should ensure tl
through material students interaction.
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