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Abstract
The study investigated the effect of simulationstudents’ achievement in senior secondary schaahddiry in
Enugu East Local Government Area of Enugu Statgefii. The design of the study was quasi-experiatent
with specifically the pre-test and post-test. Thenple of the study consisted of 159 senior secgnsianool |
students (80 males and 79 females) randomly seldaen two schools out of the secondary schoolEnngu
East Local Government Area of Enugu State, Nigériee experimental group comprised of 39 males &hd 3
females (78 students) while the control had 41 saled 40 females (81 student). Two research qusséind
two hypotheses guided the study. The achievemsntiriesimulation (ATIS) was used to collect datatba
student achievement. Means and standard deviagoe used to answer the research questions wisiletdst
was used to test the hypotheses a 0.05 level oifis@nce. The results showed that simulation iases
students’ achievement in chemistry more than timveotional method. There was no significant differia the
achievement of male and female students on the ishgneoncepts. Based on the results it was recames:
that chemistry teachers should be re-trained om$leeof simulation in teaching while the governmeemd stake
holders in Education should sponsor the purchasémilators to be used in teaching chemistry iroeth

Keywords: simulation, education, students’ achievement, chgiscience and technology, National Policy on
Education, gender, experimental and control groups.

1.0 INTRODUCTION

There is a rapid development in the world todag @&very Nation strives to meet up with the
requirement needed. She does so through sciencteelmdology. Science and technology education there
became the factory that produces technologistbnteians, craftsmen and skilled artisans who ageired to
change the economy of any nation. Scientific amthrielogical skills acquisition are necessary fotiams to
cope with the present today challenges.

Avaa (2007) pointed out that technology advancéroan elevate Nigeria nation from a consumer to a
producer and from developing to a developed na#in2001) defined technology as the successfiliaption
of scientific ideas, principles, laws and theories,the purpose of developing techniques for angroviding
goods and services. It is through technology tlpgiiances such as computers, televisions, refrigesafan,
vehicles, airplanes etc. are invented. Ali wentHers to state that science benefits technologjevtbchnology
enhances the understanding of science. The cotitnisuof science and technology to overall develepinof
all nations cannot be emphasized. This is the reas@nce holds an important position in the culdm of
Nigerian educational system.

In Nigeria, science teaching and learning are exsigled in the National Policy on Education (FME,
2008). In order to inculcate the necessary scierkiowledge, skills, competencies and attitudewarious
development: strategies such as World DeclaratiorEducation for Ail (EFA) are put in place in Nigger
educational system. Other strategies like the NEEN&tional Economic Empowerment goals) of MDGS
(Millennium Development Goals) are put in placeomlers to meet these goals. Nigeria began to uptate
existing curriculum to cater for the needs of th¢ian who is aspiring to be among the first 20 @coist in the
world by the year 2020. Chemistry education becdmeebest avenue to meet the global challengesdacin
Nigerian Nation. Adesoji and Olatanbosun (2008}estathat it was as a result of the recognition give
chemistry in the development of the individual ahd nation that it was made a core-subject amorenses
and science- related courses in Nigerian educatistem.

Chemistry as defined by Ababio (2005) is the staflynatter-what it is made of, how it behaves, its
properties and how it changes during chemical i@actMany new substances have been created through
chemistry which have many important applicationsour lives. Ezeudu, 1998 narrated the areas chegmist
contributed in the manufacturing industries, NigerNational Policy on Education (FRN 2008) stipeththat
chemistry is taught in the senior secondary schivols SSI-SS3 classes. According to the Federalidtinof
Education (FNE 2009) Nigerian senior secondary scbarriculum is aimed at enabling student to:
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X Develop interest in the subject of chemistry.
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Acquire basic theoretical and practical knowledge skills.

Develop interest in science, technology and mathiemgSTM).

Acquire basic (STM) knowledge and skills.

Develop reasonable level of competence in inforomatomputer and technology (ICT) application

that will engender entrepreneurial skills.

Apply skills to meet societal needs of creating Exyment and wealth.

Be positioned to take advantage of numerous cag@srtunities offered by chemistry and

Be adequately prepared for further studies in chyni
These aims can only be realized if students in c$teynachieve better in the subject. But poor acade

achievement of students in chemistry had been muchounced in recent times as observed by Ajah4R00

This is supported by West African Examination CauWAEC) Chief Examiner’s report. Arong and Ogbadu

(2010) outlined some factors contributing to thelide in quality of education. These are lack aftinctional

materials, library facilities and students’ attidutbwards learning. Some author (Olatoge and Atew@p04),

Adesoji and Ogini (2012) blamed the poor achievanienchemistry to the poor academic background of

students in Basic sciences taught at the Juni@nskacy schools classes (JSS 1-3) level.

The main aim of teaching is to transfer knowletlgthe learners. For effective teaching and leartin
take place, the teacher needs to use differentadstand techniques in teaching. Unfortunately mphemistry
achievement has been attributed to poor teachintpade used by teachers (Zimmerman in Nbina (2010),
Angela and Ugwuegbulam (2011) and Rasari (20048. dresent Nigeria chemistry classroom does notigeov
the fun, hands- on, challenging, interactive anhborative environment needed by new generatiostudents
who have be exposed to internet, computer usagel-$et and other sophisticated gargets. The probfeims
nature can only be solved by the use of simulation.

Simulations are tools that facilitate learning thgb representation and practice in a repeatabteiséml

environment (Aldrich 2004).

According to Goldsim (2011) simulation helps toriti® and understand factors which control the esystnd

or to predict the future behaviour of the systenmuation programmes can be applied to chemistry by

providing real life settings for the application dfiemical concepts. Simulation includes role plag@mnes,

computer programs that encourage students to beeothe participants in chemistry classroom. Sirtioka
can be inferior substitute, imitating an originalaodisplay of not real behaviours Simulations barclassified

in many way:

«» Physical simulation: Here the physical object is presented on a saiedrthe students learn about it.
For an example when electrons are displayed torebdbe influence of temperature. Here the students
can manipulate the temperature to see its effettermovement of electrons.

% Process simulationsProcesses that are not visible can be demonstnated process simulations. For
example how population grows and decline or rigfal of stock exchange.

«» Procedural simulations: Here procedures as follows in order to understasguence of events.
Students can be asked to follow a set of procedarebserving reaction rates which end in a paldicu
product.

« Situational Simulations: This has to do with attitudinahnd behavioural changes of people. The
students use this simulation to explore the effettifferent approaches to a problem. (TippleiQ20

Simulation has three types namely:

e Live Simulation: This shows human behaviour in real life. Exampgesdining of soldiers in
war games.

e Virtual simulations: Simulation occurs in a computer controlled settifRor example a pilot
flying and air craft but is controlled from the ¢mi room.

e Constructive simulations This does not involve humans or equipment but pogper
sequencing of events. For example weather chailgesvind directions or water waves and
be controlled through application of temperatuned pressures. (Institute of Simulation and
Training (IST) University of Florida (2002).

In this paper life simulation will be used sincanfans (student) are involved. Simulation in teaghémd
learning of chemistry helps understanding of alost@nd difficult concepts by allowing the studetts
experiment on the variables that form the conc€ptmputer simulation helps students to develop tbein
understanding of chemistry concepts. It also héfesstudents to be independent problem solversn @hd

Howard (2010) observed that the use of simulationteach chemistry gives positive results over tithes

important to determine whether male and femaleesttedwill benefit equally with the use of simulatiin

teaching chemistry.
Gender is any physical and behavioural differeremvben males and females which are social culturall
based, (Okeke 2008, Ezeh 2013). Ogunleye and Bkb#011) observed that science subjects such as

X3

S

X3

o

X3

%

X3

%

X3

%

R/
0.0

85



Journal of Education and Practice www.iiste.org
ISSN 2222-1735 (Paper) ISSN 2222-288X (Online) ,l'—,i,!
\ol.4, No.19, 2013 ||$ E

chemistry are given masculine outlook by many etionets. That means that women and girls grapple &
lot of discriminations and difficulties (Okeke, 20 Applying feminist theory in Science Educatiomigh
stated that by changing the science curriculum lamd science is taught with make a significant cleang
women participation in science. This study willnhgee the influence of simulation in students’ ecéiment in
senior secondary school chemistry.

Many theorists had advocated for active participatdf the learner in the learning process. Vygotsky
(1978) emphasized on social interaction as thewags of learning. To him a child learns bettecatiaborative
activities than when he/she learns alone. Vygoskyjas theory is applied in this study since simigiatinvolves
role plays and computer programs that encouragiests to become active participants in the apjdinabf
chemical concepts. Students are able to learnrhelten they have social interaction among themsedwal the
relevant learning resources. Simulation providesperative work skills and cognitive apprenticeshgeded in
the study of chemistry. The teacher provides sitadlaxperiences which helps in demonstrating cdsciep
students and makes for the students understandirijeoconcepts. Many researchers had used simmlatio
successfully.

Poripo (2008) experimented on the effect of sitiotaon male and female students’ achievement in
chemistry in Bayelsa State, Nigeria. The reseaschsed two research questions and two null hypethesd
the instrument used was Achievement Test in SinanatATIS). Means and standard deviation were used
answers the research questions while t-test was toséest the hypotheses at 0.05 level of signifiea The
design of the study was quasi-experimental angtpilation was 250 senior secondary school 1 stad@&he
results showed that the use of simulation methodceased the achievement of students in chemistiynzale
and female students achieve highly with no sigaiftodifference in their mean responses.

This work is similar to the present work but thegent work is done in Enugu East Local Government
Area of Enugu State where achievement in chemistep poor. The researcher wants to see if sinamatan
also be used to increase the students’ understandichemistry.

Chen and Howard (2010) worked on the effect of §iraulation on middle school students’ attituded an
learning towards science. They used 311 middledicttadents who accessed and interpreted satadite and
images and they designed investigations. The desighe study was pretest, posttest which enalilechtto
compare students learning and attitudes beforeaftad the simulation. The result showed positivarges in
students’ attitudes and perceptions toward scisnfidale students had more positive adoption tosvanientific
attitudes than the female students. The studyfalsad that the change in students’ learning wasifsogntly
influenced by the teacher. The present study wantee the effect of simulation on students’ acieent in
chemistry. The work of Poripo (2008) showed thatudation was gender sensitive while the work of i€had
Howard (2010) showed that the males experiencegrbelhange in learning and attitudes. The infleeat
gender on achievement and learning is still a cwefisial among science researchers. Therefore more
investigation has become necessary. Hence therpnesek will like to see the effect of simulatio gender in
order to make a significant contribution to wortthcern on gender issues.

The results of students in the Senior Secondarp@dbertificate Examination (SSSCE) in chemistry in
Enugu East Local Government Area showed that ntosieats achieved poorly in chemistry. Most research
studies on chemistry have not traced the root cafifeis problem of poor achievement and studefaifire in
chemistry. This study is designed to fill this dapfinding the effect of simulation on studentshewvement in
chemistry in Enugu East Local Government Area afdtnstate, Nigeria.

1.1. Research Questions
To carry out this study effectively, the followingsearch questions guided the study.
1. What is the effect of simulation on students’ aghiment in senior secondary school chemistry?
2. Is there any differential effect of simulation omleand female students’ achievement in chemistry?
1.2 Hypotheses

The study was guided by the folioing hypothesescivhivere tested at 5% (P€.05) level of
significance.

HO;: There is no significant difference between themachievement scores of students taught chenvidgtny
simulation and those taught using the conventiorethods.

HO,: There is no significant difference between theameachievement scores of male and female students i
Achievement Test in Simulation (ATIS).

2.0The design of the study was a quasi-experimensalareh in which intact classes were used for tnyst

2.1 The area of the study was Enugu East Local Govenhiea of Enugu State, Nigeria. The choice of this
area is because chemistry students in the areavachpoorly in chemistry and this was reflectedhim results

of the SSSCE of the students in the area.
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2.2 The population of the studyere senior secondary school | students comprisfri{8 experimental and 81
control groups. It was conducted in two school&imugu East local Government Area of Enugu Statgefi.
The Population was manageable and so there wasnmaliag.

2.3 The instrument used to collect the data was aresehient test in simulation (ATIS). It was an estesf
with extended and restricted free response teshdts. It was a 50 test items that was answereddbly b
experimental and control groups. The test lastedafo hour and it was conducted under strict exatiina
conditions for both groups. The test blue print fiasnulated in order to construct the test whictswased on
the chemistry concepts taught during the classmsess

2.4 The instrument was validated by three subject egpend two classroom teachers of St. Joseph &Gplleg
Emene, Enugu State, Nigeria

2.5 The reliability of ATIS was established by admirasing it to a sample of SSS 1 students of a dchoo
different from the schools used in the study. Tesult from this trial test was analyzed using stadized
Cronbach’s Alpha and it gave the reliability coeiint of 0.73.

2.6 The administration of the instrument was as followke lesson plans for both the experimental ard th
control groups were produced which was based onchemistry concepts taught during the period of the
experiment - introduction to chemistry, standargasation techniques for mixtures and criteria festing
purity. The regular chemistry teachers were trainachow to teach both groups using the lesson ndtes
regular class teachers did the teaching and coedube test after the teaching. The test instruweastgiven to
the students before the experiment and after thererent.

2.7 Extraneous variables were controlled as in Ez€RA3).

2.8 Analysis of data collected were done using meawasstandard deviations for research questions -d@st t
statistics for the null hypotheses at 0.05 levedighificant.

3.0 Results are presented in accordance with thenasgaestions and hypotheses.

Research Question 1What is the effect of simulation on student’s agbiment in senior secondary school
chemistry?

Table 1: Means and Standard Deviation Scores of Sdents

Group Mean (X) Standard Deviation (SD)
Experimental 53.95 35.70

Control 41.19 28.5
Difference in mean 12.76

The table 1 above shows that the experimental gnagpa mean of 53.95 and standard deviation oD3%file

the control group has a mean of 41.19 and a stdriaviation of 28.5. The difference in mean is §2.7
Research Question 2Is there any differential effect of simulation anale and female students achievement in
chemistry.

Table 2: Means and Standard Deviation scores of maland female students’ taught using simulation.

Gender Mean (x)  Standard Deviation (SD)
Male 55.03 34.44

Female 52.87 37.35

Difference in mean 2.16

The table 2 above shows that the males have a oféz503 and standard deviation of 34.44, whilefédreales
have a mean of 52.87 and a standard deviation.@83%e difference in mean is 2.16.

Hypothesis 1:

HO,: There is no significant difference in the mean aecbiment scores of the students taught chemistty wit
simulation and those taught with conventional mdtho

Table 3: T-table for difference in mean of the expégmental and controlled groups

Group Mean () t-cal t-crit Decision
Experimental 53.95 248 1.96 Reject
Control 41.19 Ho

This t-table shows that t-calculated (t-cal) is®ahd that t- critical (t-crit) is 1.96. Since t@maated (t-cal) is
greater than t-critical (t-crit), Ho is rejecteddaso, the researchers conclude that there is Hisagnt difference

in the mean achievement scores of the studentsttahgmistry with simulation and those taught wta use of

the conventional. method.

Hypothesis 2:

HO,: There is no significant difference in the mean acbiment scores of male and female student’s in the
chemistry achievement test.
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Table 4: t-table for difference in the mean achievement exasf male and female students taught using
simulation.

Group Mean () t-cal t-crit Decision
Males 55.03 0.27 1.96 Accept
Female 52.87 Ho

This t-table shows that t-calculated (t-cal) is/0ahd that t-critical (t-cal) is 1.96. Since t-caless than t-crit,
Ho is accepted and so, the conclusion is that tiseme significant difference in the mean achievetiseores of
male and female student’s in the chemistry achie@rdnest.

4.0 Discussion of the findings.

The results of the tables show that students taugjhty simulation got a higher mean scores thasetho
taught with the conventional method. It them metias students in the experimental group achievéebthan
those in the control group. This is confirmed bg thst of hypothesis which revealed that therdgisificant
difference in the mean achievement scores of stadimught using simulation and those taught with th
conventional method (table 3).

This is in agreement with the work of Tippler (3)0Akinsola (2003) and Poripo (2008), which
indicate that simulation used in teaching and liegrpromote better understanding of the concepts.

Table 2 shows that male students had a higher s@aes than the female students. The t-test da tab
4, indicated that there is no significant differernic the achievement mean scores of male and feshadents in
the study. This shows that simulation is gendesisgr. This is in agreement with the work of Paorif2008)
but differ from that of Chen and Howard (2010)tHen means that with the use of simulation in tewch
chemistry concepts that gender stereotyping imseie@ducation will be eradicated. This is good nwusmany
scientists.

4.1 Conclusively,
Simulations are gootkechniques that replicate complex real life sitwrdi which make learning easier.
The use of simulation has been found to be effectivincreasing achievement of students in chewnistr
Simulation provides active participation and matagtian of materials which make the lesson more rimegal.
Also simulation enables students to apply theissssrio the lesson. All these contributed to theliievement in
the chemistry when simulation is used. Teachersldhoe encouraged to use simulation in teachingnistey.
Simulation also found to be gender sensitive whnaans that male and female students achieved g
the use of simulation. These have implicationshi® ¢urriculum planners who are expected to plaraftive
involvement and use of simulations in the curricaluThey should also create the awareness of theoluse
simulations to teachers of chemistry and othertteec
4.2 Recommendatios.
Based on the findings of this study, the follownegommendations were made:

+ Chemistry teachers should be trained to use siialat making their lessons interesting, interaetas
well as making the students to achieved better.

« Government and stake holders in education shoudigk in-service training to chemistry teachers on
how to use simulation in teaching.

« Federal, State, Institutions and those concernell education in Nigeria should provide adequate
funds for the purchase of simulators to enablehacto use simulation in teaching chemistry.

% Students should be encouraged to participate irulation activities because the method provide
cooperative and collaborative skills which imprdkeir understanding of chemistry concepts.
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