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Abstract
This study explored the effects of Con
Psychomotor Achievement and | nterest
(/‘.; ign. Two research questions and twe

%2 ] ¥ 3 1 v . 1 ! \ ? "
iputer Simulation on Nigeria Certificate in Education Students
in Llectronics lechnolog

2. The study adopted quasi-experimental
€S a hypotheses guided the study. The populatign of the study was made
’ up of 75 N(,I? 1{ Students f'{[/{_e;'img Electrical/Electronics coupses in Federal College of FEducation

(Technical) Bichi, K('lm) State. Two instruments; Electrical/llectronics Technology  Psychomotor
Achievement Test (EETPAT) and Ic'/u('/rh'al/l';'/¢.'ctrunic.v Technology Interest Inventory (EETID) were
constructed, validated and used for the study, The inter-ratter reliability of EEPAT was determined using
Kendall's coefficient of concordance and it yielded .81, Cronbach's A Ipha was used to determine the
reliability of EETI and was found to be ), 86. Mean statistics was used to answer the two research questions

and ANCOVA was used for testing the mull ypotheses at 0,05 level of significance. One of the Sindings of
the study was that Multisim, a computer software for simulating clectronic circuits, was more effective for

teaching practical skills in Electronics Technology than Con ventional Laboratory Method, The stud ly also
tween the mean scores of students in Electrical/Electronics

4
found that there was a significant difference be
| lechnology Psychomotor Achievement Test when taught with Multisim and those taught with Conventional
| Laboratory Method. It was recommended thay lecturers of Electrical/Electronics Technology courses at

computer simulation in the teaching of the practical contents in

the NCE level should incorporate
Llectronics Technology.

Keywords: Multisim, Simulation, Nigeria Certificate in Education, Psychomotor
Achievement, Interest, Electronics Technology

Background to the Study | o | |
Computer Simulation is one of the recent technological advances introduced into mstructional media
which have the capacity to aid students, especially at the tertiary level, to 8rasp new coneepts fasgcr'and
better in engineering related disciplines. Computer simulation is the process of using a computc'r to 1m1t:atc
the operation of a real world process or facility according to appropriately dcvcloped assumptions taking
the form of logical, statistical or mathematical relationships whichare developed into a model (Mchaney,
2009). Computer simulation was defined by Raghuwanshi, Singh qnd Mokhanw.ale (2012)asan attemptto
model a real-life or hypothetical situation on a computer so lhqt it can be §tudxed to see how the system
works. Hence, Computer simulation may be dcﬁ'ncd as the mampulqthn of the variables of a system ona
computer by the use of a prototype of a real-life situation so that prcdlctans about the sy‘stcmpa.n be made.
- Electronics Technology is capital intensive in nature, and the funds required for procuring equipment qnd
consumables are not often readily available. Consequent upon this, l‘ccturcrs and tea'chc;rs in growing
cconomies such as Nigeria, often seck out alternative ways of carrying out successful impartation of
knowledge to their teaming students. Ogbuanya qnd Okoli (2()]4) ob_sgrycd that teachers and lecturers
often have had to resort to improvisation in order to improve their productivity,

In Electronics Technology, one of the ways of improvising with a view of crcat}ng reql~ liff:‘si'tuat;ions m
order that students would get the best from their tcachers is through computer sxr’rxglatTun. lhls‘btico(rlrxus
liecessary because as Guy and [ cownes-Jackson (2015) revealed, corpputgr smulappns %Jr()xn;)ft:,:s"st}; cné
mterest and involvement, foster retention of information, f:ﬂd ofter‘s Qppqnunl;xcsdbf)x:ka , u,twf? aqf
behavioral learning. These come through repeated practice zmd_lmmedlél_c’ ftih dtc )itrg?)incrt xt‘:‘,r -
knowledge, skills, and abilities from classroom to real world exly{fgn.fr}cx;‘ts is enhan f:(. »ch,ig v

Simulation offers both lecturers and students the 10110wwg_adyantagcs: itis cheaper to prcg,xixieﬁ, & c(:) n;bﬁ; _
and damages to man and machine are almost absent, }t Is n:ﬂg:(});g@n;gc Eo mal?t:&;ﬂ& r 10;22‘“‘.)&&
(Mch;mcy’ 2009; Lawson, Itami, Gimbelt and-Magnmgf 2006). - ¢ru are ¢ i
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ERTSI ant 10 Flectrinie
wit}'xlntcgratcd Circuit I:mphnsis(spl(»}‘:) })(.‘“l lkiul“‘ll)“““ fechnolopy, they e, Stidated Progounim
- -B), Powersim (PSIM), Seience 1 abor AN ‘
TS el aboratory (SCHE AT, Blection -

.ork Bench, Matrix Laborato TATT |
wor ry (MATLAB) and Multisim, Bul this work concenttated on Multistin

fultisim is an industry-standard, best-in-clasy s; ,
itlational Instruments (IEI/I) circuitibj :;:Zlhf"”:‘l“‘““ simulation: environment. [t v the comertene of His
designing, prototyping, and testing ‘clcl*[:%? ..\..(;h_“m“ to build expertise tuough prach al applicition w
imeractive electronic circuits' Sin‘lLllatio;q”‘w] cll‘cun.s“ (National tnstruments, 20163 Multan e
[nstruments (2016) revealed that Mllltisin; :S,Ol lWﬂrc “{“h a number of user-fnendly features Hational
courses like electronics in the field ‘of Te Tm l)c,usc,‘“l n the following ways: for teaching i variety ol
jndustry-renowned tools, it can handle nmcnff;(fc”f{‘ i “,““"S a Caster understanding, of cireaits, ot vses
foundational al}aloguc?, digital, and power circuits clo;t;l::;.;“i)tp‘h.(fn",),“:\ ata time, I i be used 1o l’t'_m b
power electronics design can be done with greater case bis, i i ussful ool in rowsaral sl ealsHip NG

One of the most valuable featu: ioivi e thi ; ;
nd dmctionality Ofmeasuringriffs?fM‘.m‘lsm] is t'hdt the behaviour of circuits when sources are connectid
frc procedures that are used in obtaﬁ?slznsstls similar to those of actual clectronics laboratory, Additionally,
ata are very similar to those of the “real world,” Henee, it closel
oaches the concept ; o : : ¢ real world,” Henee, 1t closely
gg:ain olimeters aeP oeft :rns 1gerirlxlult\'ll§utal lab{gralory.” For example, the test and measurement models
», AMmMmeters, imeter, a function generator with scver: avelforms, i
. . veral output wavetorns, a two
oscill ‘o e : ;
chal;ltng:3 \?virc(oisicr?tlc))e; 1ilefl‘ce_que.r:C'y counter, a distortion analyzer, and other instruments, These instruments
;m; e’ ol 1rCL}111 in esseqtlally_ the same fashion as in an actual laboratory. Thus, good
z}fort. rilo ts devel 31‘\118 t very easily using a computer and the software. Since Multisim has been
effective I\} gvec opzrz ational Instx"uments,.tor training its stafl, it would be good for it to be tnied in
NigeriaonNigeria Certi icate of Education (NCE) Electronics Technology students.

NCE s_tude':nts.are'st_udents undergoing Technology Education training programme in a Collepe of
Education in Nigeria in order to become teachers of Electrical/Electronics Technolopy related topics atthe
Junior Secondary School level (National Commission for Colleges of Education (N( ( 1), 2012). The ,m“”;
objectives of Technology Education program at the NCE level arc to produce: Qualificd Technical
Teachers and Practitioners of technology capable of teaching Basic Technology in the Jumor Secondary
Schools; Technical NCE Teachers who will be able to inculcate Scientific and Technological attitudes and
values into the Society (NCCE, 2012). Upon graduation, the students are awarded NCE (Technical)
Electrical/Electronics Technology. The cumulative grade point aggregate (CGPA) of students is com puted
to reflect their academic achievements over the six semesters ofthe course and used for their certification,

Achievement, in this context, refers to the realization of the educational objectives of a student, It is usually
denoted by a score, this score is obtained through testing. The type of testing employed for a disciphine like
Electronics Technology, measures cognitive as well as psychomotor achievements. Cognitive
achievement is the realization of educational intellectual goals in the cognitive domain, While
psychomotor achievement reveals how well the educational objectives in the psychomotor domain have
been realized by a student. In the field of Electronics, psychomotor skills arc paramount, Since the goal of
educational research such as this one is to improve academic achicvement, it has been therefore
emphasized that teachers should endeavour to adopt instructional techniques that incorporate resources
that are capable of stimulating students' interests (Onyckwerre, 2001).
Works (1999) defined interestas a social construction developing within the dynamic relationship between
carning is linked with their anxicty to learn. It Consistsy

the individual and the situation. Students' interestin|
of feelings and tendencies towards a concrete matter. A characteristic feature of interest is a manifestation

of a different preference toward actions, events or plans. A student’s interest in academic achicvement will
induce him to behave and act in a certain way towards his studics (Ogbuanya and Owodunni, 2013). "The
use of computer simulations such as Multisim in the teaching of Electronics Technology could open new
frontiers in the provision of a rich environment that would stimulate interest among blectronics
Technology students in Colleges of Education. Hence, the psychomotor achievement and interest of MCE

students in clectronics technology vis-a-vis their exposureto Multisim is worthy of investigation.

§tatement of the Problem
The computer simulation sof
teaching designing, prototyping,

trurnents (NI for

tware Multisim has been successfully used by National Ine
(Mations)

and testing electrical circuits o her workers for many years
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Instruments, 2()16).Based onthis success recorded by NI and the fact that it has never been uwed i Niper i
on NCE students, it is not known whether it would enhance the acquisition of practical shitls i
chhnqlogy among NCE students. It is this gap that necessitated ths studyv. Therefore, 1
study 15 can th'e use of the computer simulation sottware, Multisim, enhance
achievement and interest of NCE studens in Electronics Technology”?

Aim and Objectives of the Study
The study eXplorgd the effects of Computer Simulation on Nigeria Certificate in Fducation Students
Psychomotor Achievement and Interest in Electronics Technology. Specifically. the study determined the:

1. ggﬁ‘ﬂ OgMUIt@m on NCE students' psychomotor achievement in Electronics Technology
Z ectof Multisim on NCE students interest in Electronics T echnology

Research Questions

The following research questions guided the study. What is the:

1. Effect of Multisim on NCE students' psychomotor achievement in Electronics Technology?
2. Effect of Multisim on NCE students' interest in Electronics Technology?

Hypotheses

The following r}ull-hypotheses were formulated and tested at 0.05 confidence level:

H,, There is no significant difference between the mean scores of students in Electrical/lectronics
Technolggy Psychomotor Achievement Test when taught with Multisim and those taught with
Conventional Laboratory Method.

H,,  There s no significant difference between the mean scores of students in Electrical Electronics
Technology Interest Inventory when taught with Multisim and those taught with Conventional
Laboratory Method.

Research Methodology

The study employed a quasi-experimental design. The design uses pre-test, post-test, non-equivalent
control group research design. The design was considered suitable because the study 1s an experiment
where random assignment of subjects to expenmental and control groups is not possible, so intact classes
wereused.

Population of the Study
The population of the study was made up of all the 75 (71 males and 4 females) NCE II students offering

Electrical/Electronics courses in Federal College of Education (Technical) Bichi, Kano State.

Instrument for Data Collection
The instruments used in this study; Electrical/Electronics Technology Psychomotor Achievement Test

(EETPAT) and Electrical/Electronics Technology Interest Inventory (EETII), were constructed by the

researchers. The EETPAT that was used to test students’ psychomotor achievement was developed based

on TED 223 (Electrical and Electronics Devices) of NCE curriculum. It contained one performance test
question, with ten tasks to be performed and scored 5 marks each for a total of 50 marks using the
researchers constructed competency rating guide designed based on process assessment technique. The
Electrical/Electronics Technology Interest Inventory (EETII) was also developed by the researchers. The
30 items of the interest inventory were based on Likert scales of Strongly Agreed (SA). Agreed (A},
Undecided (U), Disagreed (D) and Strongly Disagreed (SD). The research instruments were face validated
by five experts. Three of them are lecturers of Electrical and Electronics Technology Education and the

remaining two are lecturers of Measurement and Evaluation.

After the validation of the instruments, a pilot study of EETPAT and EETII were conducted using
equivalent sample of NCE I Electrical/Electronics Technology students in College of Education Minna.
Niger State. To determine the reliability of the EEPAT, three ratters guided by the EEPAT competency
guide rated 15 NCE II Electrical/Electronics Technology students in College of Education Minna, Niger
State. The inter-ratter reliability was calculated using Kendall's coefficient of concordance. This yicided a
reliability coefficient of 0.81. This indicated that there was high agreement between the three ratters who
rated the students. For the computation of the reliability coefficient for the Electrical’Electronics

Technology Interest inventory, Cronbach Alpha was used and it yielded 0.86.

"
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Fecture Plan

b 1 of 5 Crnate it 1y g pn a1 . i
[ he rescatcher propared two () sets of fecture plans tor teachmg of the tou Flectranies |evhpoiogy o

selected tot the study. Fach set contamed four lecture prhiins thitt were used 1o teach the students bact
comtact lasted for two hours | his panned over a period of four weeks (e set of the le ture plan

N . yege Fiii . . - ) )
prepared based oo Multisun, and was tsed by the v lecturer 1o teach the ©xpenimental grong

a3

throughout the stages of the tealment petod  The other set of the lectine plans were prepared
( nnwu!mn;‘u Laboratory Method and were waed hy the subject teacher to teach control group i
the stages ol the treatment periad

Experimental Procedure

I'he 5(\!‘\‘}" took pl.’l\‘g- dtlﬂl\}i the normal school setting. The lecture tume table was followed Wil Bt
alteration. Aresearch assistant was tramned ou the nse of “nltmm for one week. He was then given detasfed
mstructions with lc\g.uu p‘;l“»{ on Flectical and Electionmies Devices, On the first dav. 2&};.;" pre £y,
i\dmi(.lislcrcd to both groups scores were obtained and kept m the custody of the re “}‘m hers, 1 hen the
experiment commenced mmediately and lasted for four weeks. The expenimental group was exposed 10
Electrical and Electronies Devices through Multisim, while the control group was exposed to Flectneal
and Electronies Devices through Conventional Laboratory Method At the end of the treatment penod, a
posttest was administered, scores were obtained from both groups and kept with the researchers for the
purpose of analyses,

Method of Data Analysis

The Data collected for the study were analyzed using mean statistics and Analysis ot Covanance
(ANCOVA), Mean statistics was used 1o answer the two rescarch questions that guided the study Singce the
study involved an independent vanable (teaching methads), a dependent variable (post-test scores) andd o
covariate, ANCOVA was used for testing the null hypotheses at 0.05 level of sipmiticance. In addinon,
ANCOVA was considered suitable because 1t is the statistical tool that can control for mtial group
difference. Statistical Package for the Social Sciences (SPSS) version 20 was used to perform all the
statistical calculations for the purpose of enhancing speed and accuracy

Results
The results are presented according to the research questions and null hypotheses that guded the study

Research Question One
What is the Effect of Multisim on NCE students’ psychomotor achievement in Electronies Technology?

Table1:
Pre-test and Post-test Mean Scores of Treatment Groups Taught Electronics Technology with
Conventional Laboratory Method and Multisimin the Psy chomotor Achievement Test,

Pretest Posttest Mean Gain
Group N X X X
Experimental Group 37 24.8 44.6 19.8
Control Group 38 25.3 33.8 8.5

Table | shows that Experimental group (group treated with Multisim) had a pre-test mean score of 24.8 and
a post-test mean score of 4.0, this gave a mean gain of 19.8. Ho{wcvcr, Control group (group trc.;:uu‘{ with
Conventional Laboratory Method) had a pre-test mean score of 25.3 and a post-test mean score of 338,
giving a gain of 8.5. With these results, the sludgms in Experimental (imup pcﬂ'mmcd i‘fgnsr‘ i the
psychomotor achievement test than the students in Control G up. chcc,Mplmnm 13 more effective than
Conventional Laboratory Method for imparting practical skills in Electronics Technology

Research Question Two _ _ s - .
What is the Fffect of Multisim on NCE students' interest in Electromes Technology?

69 e gt
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jable: ,
pre-test and Post-test Mean Scores of Treatment Groups Taught blectronios Technology with
Conventional Laboratory Method and Multisim io the Interest fnventory.

s—————

Protest Positest \h':-_?‘n Ciaip
Group N \ \ \
-?:pcrm‘. ental Group g > 30 ‘ y 13
Controf Group 1% I3 ' 2O G357

Table 2 shows that Expenmental group ( group treated with
apost- test mean score ot 4 65, this gave a mean g ot 1S
Conventional Laboratory Method) had a pre-test mean
5_1\ mg a mean 31!\ of Q87 . These ?c;\'h'!’\' show that the sh }
*\'ghcr*mm‘ul iud\ml tectrones Technology than the students inthe Control Crroup
more effective than Conventional §aboratony Methad {or improving students
Technology.

Hypotheses

H,  There is no significant difference between the mean scores of students in Electrncal Electromics
Technology Psychomotor Achievement Test when taught with \Ln'wu:z and those taught with
conventional Laboratory method

Table3:
Analysis of Covariance (ANCOVA) Result on students’ scores in Electrical Flectronics Technology
Psychomotor Achievement Test

Source Type 111 Sum df MMean 't Sig.
of Squares Najuare
Corrected Model Y4y 1% 138 1718 '3 T
Intercept CX7TOI% <87 183 S IR R (613
Pretest 11 973 ! POty 84 TS
Treatment YK 7Y ‘48 07 IR RSN WY
Error 19 Tid y td 163
Total GRIKD §4¢
Corrected Total 1270 06 ] ' 4
The data in Table 3 shows the F-caloulated and "s1g” values for effect of reatment on NCE studemts’ mean

scores in Electronics Technology Psychomaotor Achueve ¢ Test The Focalculated value for treatiment 1s
17.533 with a significance of F at 000 which 1s less than 05 Thus result shows that there 15 a sigmificant
difference between the mean scores of students in Blevtocal Blectronies . Technotogy  Pavchomotor
Achievement Test when taught with Multisim and those iught with conventional Laboratory method  The

null-hypothesis is therefore rejected at U5 level of signitfi mean score of students treated
with Multisim was higher in the psychomaotor test, it means that \mem 15 more effective for teaching

practical skills in Electronics Technology than Conventional Laboratory Method.

H,, There is no significant difference between the mean scores of students i Electncal/Flectronics
Technology Interest Inventory when taught with Multisim - and those taught with conventional
Laboratory method.

Table4:
Analysis of Covariance (ANCOVA) Result on students’ scores in Electrical Electronics Technology
Interest Inventory .

Source Type 111 Sum Df Mean F Sig.
of Squares Square

Corrected Model 24.412 1 6.103 76774 R
Intercept 38.800 | IR R0 IRRORR NOO
EETU 011 ! O 113 By &) 5.9
Group 5165 i U165 115 290 000
Error 16137 72 (79 :
Total . 1730.885 78

Corrected Total A0.554 74

|
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Table 4 shows the F-calculated and sig values for effect of treatment on NCE students” mean scores in
[-lectronics Technology Interest Inventory. The F-calculated value for treatment 1s (15,290 with a
significance of F at 000 which is less than .03. Hence, the null-hypothesis is therefore rejected at OS level
of significance. This means that there is a significant difference between the mean scores of students in
Electrical/Electronics Technology Interest Inventory when taught with Multisim and those taught with
conventional Laboratory method. Since the mean of students treated with Multisim was higher in the
Interest Inventory, it means that Multisim is more effective for improving students' mterest in Electronics
Technology than Conventional Laboratory Method.

Findings of the Study

The following findings emerged from the analyses of data collected for the study:

1. Multisim was more effective for teaching practical skills in Electronics Technology than
Conventional Laboratory Method.

2. Multisim was more effective for improving students' interest in Electronics Technology than
Conventional Laboratory Method.

3. There was a significant difference between the mean scores of students in Electrical/Electronics

Technology Psychomotor Achievement Test when taught with Multisim and those taught with
conventional Laboratory method.

4, There was a significant difference between the mean scores of students in Electrical/Electronics
Technology Interest Inventory when taught with Multisim and those taught with conventional
Laboratory method.

Discussion of Findings

Table 1 revealed that the use of Multisim for teaching practical skills in Electronics Technology was more
effective in enhancing students' psychomotor achievement than Conventional Laboratory Method among
the NCE students. This was deduced for the fact that the experimental group had higher mean gain score of
19.8 in the psychomotor achievement test than the control group which had a mean gain score of 8.5. This
indicates that the use of Multisim affected the students' practical skills more positively than the
Conventional Laboratory Method. The null-hypothesis postulated on the mean scores was tested at 0.05
confidence level, table 3, and it revealed that the observed difference in the psychomotor achievements o f

the two groups was statistically significant.

These findings are supported by Safo, Ezenwa and Wushishi (2013) and Gambari, Ezenwa and Anyanwu
(2014) who reported that the use of computer-assisted instruction helped students to learn mathematics
concepts. Similarly, the findings were supported by Rahman (2014) who revealed that students do indeed
benefit from the use of Multisim. The implication of this is that with Multisim, students can embark on
realistic Electronics circuits problem solving; they can learn how to construct complex circuits with
various components, and verify the functionality of their design. If peradventure, their constructed
simulated circuit fails to work as planned, they can easily debug it by troubleshooting it for design issues
and thereafter come up with functional alternatives which would solve the problem.

Similarly, Table 2 revealed that the use of Multisim for teaching practical skills in Electronics Technology
was more effective in enhancing students' interest in Electornics Technology than Conventional
Laboratory Method among the students. This is because the experimental group had higher mean gain
score of 2.35 in the interest inventory than the control group which had a mean gain score 0f0.57. Thisisan
indication that the use of Multisim produced more positive effects on the students' interest in learning
practical skills in Electronics Technology than the Conventional Laboratory Method. The second null-
hypothesis, postulated on the interest scores was tested at 0.05 level of significance, table 4, and it showed
that the observed difference in the interest inventory of the two groups was statistically significant.

These findings were consistent with the findings of Furo (2015) and Basturk (2005) whose works revealed
on has a strong positive influence on students' interest in sciences. The
d learning environment such as the one provided by Multisim, has the
rest in disciplines such as Electronics Technology, widely
ance of recording greater suceess.

that computer assisted instructi
implication is that computer assiste
capacity to attract and sustain student inte
believed to be difficult, towards enabling them to study with a greater ch
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(juncln.sion
The nc.:cd l(’;'cmhrm;c uvnd incorporate computer simulation into the teaching of subject matter like
Blespotits l?czhrmlogy in the field of Technical and Vocational FEducation is Ionco overdue. This is due 0
the 1{::@:!_ that computer simulation has the capacity to stimulate and sustain ztudems' interest whilst
mvldmf—i them the opportunity of practicing construction of projects in the comfort of their hostel rooms.
This s‘tufl)’ found out that ljhc use of Multisim as an instructional tool more effective in improving NCE
students PS)’C_}‘K”TIOIOr‘ achievement and interest in Electronics Technology. Hence, it should be embraced
by Electrical/Electronics Technology teachers Technical Education. - ’

Recommendations

pased onthe ﬁndmgs ?f'thi.? study, the following recommendations were made:

i I,',ccturc;r’s of I;Ilcgtnc_a]/Electror?iCS Technology courses at the NCE level should incorporate

) T(:Iortr'lpu (],rglmu Z’It'(‘lf')n inthe t‘eachmg of the practical contents in Electronics Technology.

i Na 10]"?. ommission fOf Colleges of Education (NCCE) should consider incorporating computer
simulation into the NCE Electrical/Electronics Technology minimum standards in the next
curriculum review.

jii. ~ Colleges of Education running Electrical/Electronics Technology programme should endeavour to
organise training for their lecturers handling courses in the field on how to use computer simulation
softwares as well as provide them with laptop computers.

iv.  NCE students should endeavqur to acquire personal laptops and install computer simulation
softwares that \yould boost their psychomotor skills and interests, in them. Instead of using their
Japtops for playing games and watching films.
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