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Abstract

The study soughttomeasuretheeffectofintegratedapproachon academicachievement

ofseniorsecondaryschoolChemistrystudents. Two(2) research questionsand 2

researchhypothesesguidedthestudy.Thestudy employedquasi-experimental design.
Thesamplecomprised160SS72 males and77femaleschemistrystudentsdrawnfrom
1062 population (563maleand 499 female)in60public co-educationalschool in

NsukkaeducationzoneofEnuguStateNigeria.Theexperimentalgroupswereexposedto
integratedapproach whilecontrolgroupwere exposeto lecture.Datawascollected
using electrochemistryachievement testwhichwas validatedby threeexpertsand
reliabilityindexof0.707wereobtainedusing Kuder-Richardson's formula20. The

research questionswere answeredusing meanandstandarddeviationwhile the

hypothesesweretestedat 5%level of significance,usinganalysis bycovariance. The

findings revealedthat integratedapproachwasmoreeffectiveinenhancingstudents'
achievementandretention in chemistry thanlecturemethod.Also,therewas no

significance differentin maleandfemalestudent's achievementinchemistry.Based on

thefindingstheresearch recommends,amongothers,that chemistryteachers should

teachchemistrywith integrated approachtoencourage active engagement,
self-motivationandretentionamonglearnerstoenhancedacademicachievement.

Keywords: Integral InstructionalApproach,Achievement,RetentionandGender.

Introduction

Thefastgrowingaccessibilityandcapabilityoftoday'seducationaldevelopment
complied withtheglobalscientificscenariohave givenrise to theneed fordesigningand
implementinginnovativeteachingmethods foreffectiveteachingand learningofscience
subjects.Atthe moment. theWestAfricanExaminationCouncil'sChiefExaminers'

yearlyreports (2015-2020)haveshowninconsistenceachievement in science subject
especiallychemistry.The poorand inconsistenceachievementhasbeen attributed to

many factors,one of whichisthe useof inappropriateteachingmethodslike
conventionallecturemethod,stressingfurthertheauthorsexplainedthatthismethod is

usually thetheoreticalandit mayhindermeaningfullearningtherebylending topoor
achievement (Mbajiorgu2022,Udu2018,Liu2015,Nweze&Uzochukwu,2019).
Predominateonthesenote,NwagboandNgwanyi(2017), andNdubuizu(2016)asserted



35IT

192 JournalofScienceEducation(JOSCED)Vol.5,No.l pA
TEO

NENEOFSCIENCESOU

thatscienceteachingespeciallychemistry showedentailstheoryas well as practical to
enablethelearnerstohavetheunderstanding ofbasicconceptsacquirelaboratoryskills,
beawareoftheinterrelationship betweenchemistryandotherdisciplinesandbeawareof

the link age between chemistryandinstudy/environment/everyday lifeinterms of

benefitsandhazards,andskillofcriticalandlogicalthinkingas stipulatedinchemistry
curriculum(2016).Ndubuizu(2016)furtherexplained thattheteachingofchemistryhas
beenreducedtodescriptiveexercisedthroughtheuseoflecturemethodandthatteaching
of chemistryshouldbe practical basedactivitywhileGabriel,Osuafor,Cornelius,
Obinna and Francis(2018)wereoftheviewthatthe use of lecturemethodinteaching
chemistrywithoutcombiningitwithothermethodsmightnotbesuitableforeffective
learningby the studentsand positiveretainability.The searchforteachingmethods
capable ofensuringstudents understandingand appreciation ofscienceconcepts iS

largelyimminence by the factthatconventional(lecture)teachingmethodhasfailed to

enablestudentachievetheobjectivesofchemistry,henceSmith,A.,& Johnson, B.

(2020).opinedthatlecturemethod is descriptive and theteacherdoesall talking,rarely
doeshe/sheusesanotherresourcesthus,thereislittleor room forenhanceof ideas, soit
said tobeteachercentredwhileMiller(2017)notedthatinteacher-centeredenvironment

learnersusually have phobiaand finditdifficult to understand thesubject matterwhich
lead topoorretentionandpoorachievementbutapproachessuchas integratedapproach
likedemonstrationandpracticallaboratoryworkbecausetheoreticalteachingwithout
practical at thesame timeisthen majorreasonwhystudent have phobiaandperceive
chemistryasbeingdifficult.

Udu(2018)observedthatlecturemethodustheoreticalteachingislikeavalleyof
drybones,butassoon the theoryis exemplifiedwithpractical,the drybonesput onflesh
and blood andcometolifehence,acallforrenewedteacherseffortatusingintegrated
approachinSecondarySchoolchemistryteachingto enhance retention and achievement.

Integratedinstructionalapproachis bring differentteachingmethod/differentstyleof
teachingto teachaparticularconceptatatime. Integratedapproachcouldbedefined as

themethodofteachingwherevarious styles areusedatatimewithrelevant and related

practical laboratoryworkfor effectiveunderstandingof scienceconceptthat'sbring
differentteachingmethodinordertodeliveralessonat a particulartimeinorder to

enhancelearning. Integrated instructionalapproach of demonstration and laboratory
practical work isa student-centered becauseitsactivityorientedteachingstrategy where
the teachersactas a facilitatorof learningafterdemonstratingfor the students' and then

watchand thestudentscarry outtheexperiment whilehe/she guidetheiractivities.
Thebasis of integratingdemonstrationandlaboratory practicalworkwhile

teachingchemistryistomake itafunequallypracticalexperience constituentintegral
partofchemistrybecausethesubjectconsists of many topicsthatcanbeverified

experimentallywithan objectivetocreateandenablingenvironmenttostimulatestudent
learningaboutchemistrythatiscommonlypresumedasabstract,quantitativeand boring
when practical workis notproperlyintegratedin teaching of chemistry, it willsurely
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showin theiracademic achievementduetopoorretention.Moreso, the choice of

integratingdemonstrationandpracticalmethodisinformedby theirhighengagementof
thestudent in handon learningwhichboostsinterest, retentionandachievementin the

teaching activities,thus integrationinstructionalapproachisthe actofcombiningtwo
teachingmethodtoteachsimultaneously.

Itisevident thatconventionalmethod(lecture)ordemonstrationmethodcan be

useful inteachingbutthey allfallintotraditionalmethodinteachingscience,for
demonstrating,theteacher can focusthe pupils attention on therelevant facts and

introducescientificprinciplesandconceptsbutlearnersarenot allowed toaskquestions
orstartdiscussions,duringthedemonstrationtherebythetrainingskills on pathofthe
studentislacking. Basedonthis,Shehzardand Aziz(2019)wasoftheviewthattheuse
of traditional method (lecture and demonstration)inteachingchemistrywithout
combiningit with othermethod mightnot be suitableforeffectivelearningby the

students.Theargumentbeing that tellingorsnoringisnotlearningbecause bothmakes

learnerspassive recipientof information,addingthatthereis nolearner-teacher

interactionduringlecturehence,itisteacher-centered.
The conceptofteacher-centeredis oftenassociatedwith low participationinclass

roombystudent,lackdiscussion,exchangeofideals,lackquestioning etc. between the

teacherandstudentsoramongthestudentsina classroom.However,Dave-ugwu,Ogugu
and Dike (2019)notedthatneeded forproperunderstanding of chemistry principles
conceptsandfacts,thereshould beparticipationbetweenthe teacherandthe students'

thus,environmentandpoorlymanagedparticipationof studentsin any teaching
environment involves unidirectionalflow ofinformation/knowledgefromteachertothe
studentanddonotencourageprocessskills acquisitioninclassroomactivitieswhichcan
leadtoinstructionfrustration,phobia,confusionandtagginga particularsubject very
difficult.Onthisnote Umar(2019), Ezedimma(2016),Olorundare(2014)andOrji(2015)
anticipated from ashiftofemphasisfromtheteacher-centred(traditionalmethod) less

effectivepredominantlystudentsunderstandingandappreciation of scienceconceptin
ordertoincreaseretention andachievement.

Retentionmeanstheact ofkeepingandrecallingsomethingratherthan losing
ramus(2019)viewedretention as therepeatperformanceby leanerofthebehaviours
thatanacquiredpieceknowledge isalwaysintendedtoelicit inthelearner(withpractice)
afteranintervalof time WhieBamiro(2015)sawretentionasthe ability toretainand

laterrecall information or knowledge gained afterlearning.Theauthorstatedthat
anythingthataid learningshould improve retentionwhilethingsthat leadtoconfusion,
orinterferenceamonglearningmaterialsdecreasethe speedand efficiencyoflearning
andacceleratesforgettingthatleadstopoorachievement

Achievementaccording to Adzape(2015)issomethingdonesuccessfully,
typicallybyeffort,courage orstill,an actthathasbeenperformedsuccessfullywhile
Ezedimma(2016)opined thatacademicachievementis therepresentslearningoutcomes
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thatindicatestheextenttowhichapersonhasaccomplishedspecialgoalsthatwerethe
focusactivitiesininstructionalenvironments.

However, there areseveral factorsresponsibleforstudents'poorperformance in

chemistrybutmany researchershinged ittolackofteachingmethodwhichleadsto poor
retention and poorachievementinconsideringthe efficiencyofintegratedapproachof
teaching,genderwasconsideredasavariablebecauseinfluencesofgenderonstudents'
retentionandachievementhas aforalongtimebeenofconcerntomanyresearchers but

noconsistentresulthas been establishedNjokuandAttah(2019)Okotcha(2018)asserts
that malestudentsretainand achieve better thantheir femalecounterparts inscience

subjectwhileNnamaniandOyibo(2016),Nzekwe(2018)and Ezeano(2013)foundthat
female studentsachievedsignificantlyhigherthantheirmalecounterpartswhileother
researchers areofthe view thatthere's nosignificantdifferencesbetweenthem.Itcan
deduced from the foregoingthat theissue ofgenderinchemistryretentionand
achievementhasnoyetbeenresolved.Hencetheneedforthispresentstudyisjustified.

PurposeoftheStudy
Thepurpose of this studywastodeterminetheeffectivenessofintegratedapproachin

enhancingstudents'academicachievementandretentioninelectro-chemistry.
Specifically,thestudysoughtto:

1.Determinethemean achievementscores ofSS Ichemistrystudents taught
electrochemistrywithintegrated approachand thosetaught using conventional

(lecture)method.
2.Determinethe meanretentionscoresof SS Istudentstaughtelectrochemistry

with integratedapproachandthose taughtwithconventionalmethod(lecture).

ResearchQuestions
Inorder toachievethe purpose of thisresearchwork,the studysoughtanswersto the

followingresearchquestions:
1.Whatarethe mean achievementscores of SS II chemistry students taught

electrochemistrywithintegratedapproachandthosetaughtusingconventional
(lecture)method?

2. What arethemeanretention scoresofSS Istudentstaughtelectrochemistrywith
integratedapproachand thosetaughtwithconventionalmethod(lecture)?

Hypotheses
Thefollowingnullhypothesestestedat5%level ofsignificanceguided the study.
Hop: Thereisno significantdifference betweenmeanachievementscoresofSS II

chemistrystudentstaughtelectrochemistry withintegratedapproachand those

taughtusingconventional(lecture)method.
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Hoz: There isno significantdifferenceinmeanretentionscores ofSS Istudents

taughtelectrochemistrywithintegratedapproachand those taught with

conventionalmethod(lecture)

Method

Theresearch adopted thepre-test,post-test,non-equivalent,controlgroup,
quasi-experimentaldesign. The populationofthestudy comprised1062(563male and

499)ofall heSS II student inNsukkaEducationzoneofEnugu State. A sample sizeof

160(77malesand83females)ofSS I chemistrystudentswasusedforthestudy. The

sample wasobtained using multistage procedures.Theinstrumentused fordata

collectionwaselectrochemistryachievementtest(EAT)developedby theresearcher.

Testblueprintortableofspecificationwasusedin preparingthetest whichwasbased
onthe six levelsofcognitivedomainofBloom'staxonomyofeducationtoensureproper
cover.Thetest containfiftyquestionswith fouroptionsrangingfromA-Dforstudentsto

selecttheirbest answers.Theinstrumentdevelopedwas validatedbythreeexpertsdrawn

from departmentofscienceeducation(measurementand evaluation,and chemistryunits)
andtable ofspecification was used toascertainthecontentvalidityoftheinstrumentwas
establishedby administering30copiesofthe instrumentto30SSIchemistrystudents
inObolloEducationzone ofEnugu Statewhoarenotpartofthestudybutsharethe same

characteristicswiththestudentsunderinvestigation.Thereliabilityindexof0.707was
obtainedusingKuder-Richardson'sformula 20 (K-R-20)formula.The instrument for

collection of data(EAT)wasadministered tochemistrystudentsinsampleschools
beforethecommencementof the experimentwhichserveas pretestscore.After the

pretest,theactualexperimentcommenced,whichstartedwiththetrainingofchemistry
teachers whowere used forthestudy.Thesubjectswererandomly assignedtotwo
groups. One groupwere taught withintegratedapproachand another groupwith
conventionallecturemethod.AfterwhichEATwasadministeredagain forposttest and

re-shuffledtoserve forpost-posttestor post-retest tomeasureretention andthescored

obtaineddeviationused inanswering all thequestionswhileanalysisofcovariance
(ANCOVA)wasusedintestingtheformulatedhypothesesat0.05level ofsignificance.

Results

Theresultsof the study areorganizedbasedontheresearchquestionsandhypotheses
thatwereformulatedforthestudy.

ResearchQuestion1
What are the meanachievementscores of SS Ichemistrystudents taught

electrochemistrywithintegratedapproach andthosetaught usingconventional(lecture)
method
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Table 1:

Meanachievementscoresofexperimentalandcontrolgroups
Treatment N Pretest Posttest Mean

SD SD Gain/Loss

Experimental
Group

81 15.53 5.34 35.91 7.52
20.38

ControlGroup 79 15.62 3.91 20.43 5.17 4.81

Table 1 showsthatthe studentsinexperimental( and

controlgroup had almost thesamepretestmean scores. Their
standarddeviation scoresshowthattheirscoresareclose toeachandnotwidelyspread.
Thisthus,meansthatthe students in bothgroupswereinthesameacademicbaseline
beforetheinstructional treatment(integratedapproach).However,afterthetreatment,the
grouptaughtchemistryusingintegratedapproachachieved
higherthan theircounterpartin thecontrolgroup( evidentin
theirposttestscoresandmeangains.

Hypothesis1
Thereis nosignificant difference inthemeanachievementandstandarddeviation scores

of SSIIstudents taughtelectrochemistryusing integratedapproachandthose taught
usingconventionallecturemethod

Table 2:

Analysisofcovariance(ANCOVA)ofstudents'meanachievementscoresbytreatment
andgender

Tests ofBetween-SubjectsEffects
DependentVariable:posttest
Source TypeIII Sum Df Mean F Sig. PartialEta

ofSquares Square Squared
Corrected

Model
9789.8884 4 2447.472 59.242 .000 605

Intercept 7850.298 7850.298190.019 000 551

Pretest 191.573 191.573 4.637 033 .029

Method 9203.322 9203.322222.769 .000 .590

Gender 015 015 000 .985 .000

method*

gender
4.336 4.336 105 .746 001

Error 6403.556 155 41.313

Total 144053.000 160

CorrectedTotal 16193.444 159

a.RSquared= .605(AdjustedRSquared=.594)
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FromTable2,F(1,155)=222.769,P=0.000<0.05showing thatthe associate

probability(sig.)isless thantheprobabilityvalue of0.05. Thus, thenullhypothesis is

not accepted,butthealternativeupheld.TheTablealso reveals aneffect size (partial Eta

square)of0.5900indicatingthatthetreatmentcontributed59%tostudents'achievement
in chemistryindicatinghigheffectoftreatment on theachievement.Thus,thereis a

significantdifferenceinthemeanachievement
andstandarddeviationscoresofSS Istudentstaughtelectrochemistryusingintegrated
approachandthose taughtusingconventionallecturemethodinfavourofstudentstaught
using integratedapproach.

ResearchQuestion2
Whatarethe mean retentionscoresofSS Istudentstaughtelectrochemistrywith
integratedapproachand those taughtwithconventionalmethod(lecture)?

Table3:
Meanandstandarddeviationretentionscoresofexperimentalandcontrolgroups

Treatment N Posttest Retention Mean

SD Gain/Loss

SD

Experimental
Group

35.91 7.52 36.12 7.18
0.21

ControlGroup 20.43 5.19 19.84 6.64
-0.59

Table3showsthemeanachievement and standarddeviation scoresofthe

experimentalgroup( andcontrolgroup( ).

Also,themean andstandarddeviation retentionscores ofexperimentalgroup(
with mean gainof0.21 andcontrolgroup

withmean loss of 0.59 were shown.Thismeansthatintegratedapproachhelpedthe
studentstoretainthechemistrycontenttaught.

Hypothesis2
There iSnosignificantdifferenceinthemean retentionscoresofSS II studentstaught

electrochemistryusing integratedapproachand those taught using conventionallecture
method
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ANCOVAanalysisofmeanscores ofstudents'retentionbytreatmentandgender
TestsofBetween-SubjectsEffects

DependentVariable:retention
Source Type II Sum Df Mean F Sig. Partial Eta

Corrected
ofSquares Square Squared

Model
12598.790ª 4 3149.697 87.505 .000 693

Intercept 1287.250

Posttest

1287.250

1948.852
35.762 .000 187

Method
1948.852

1052.686
54.143 .000 .259

Gender

1052.686
36.827

29.246.000 159

method*
36.827 1.023 .313 007

gender
20.843 - 20.843 579 .448 004

Error 5579.154

Total

155 35.995

144347.000

CorrectedTotal

160

18177.944 159

a.R Squared= .693(AdjustedRSquared=.685)

FromTable 4, F(1,155)-29.246,P=0.000<0.05 showingthattheassociate
probability(sig.) islessthan the probability valueof0.05. Thus, the nullhypothesisis
notaccepted,butthealternative is upheld.TheTablealso reveals an effect size (partial
Etasquare)of0.159indicating thatthetreatmentcontributed15.9%tostudents'
retentioninelectrochemistry.Thus,there is asignificantdifferenceinthemeanretention

andstandarddeviationscores ofSSIstudentstaughtelectrochemistryusingintegrated
approachandthose taught usingconventionallecturemethodinfavourof studentsin

treatmentgroup.

DiscussionoftheFindings
Findingsalso reveal thatstudents taught electrochemistry usingintegrated

approachretainedelectrochemicalcontentmorethantheir counterparttaught using
lecturemethod. Thus,there isasignificanteffect of integratedapproachon students'

retentioninelectrochemistry. Also,Chemistryteachingrequiresthe use ofintegrated
approachessincewithoutproperexperiment/demonstrationto showthe'how'of the

conceptbeingtaught, itslearning willbehampered. Thus, whenstudentsaretaught
using integratedapproach, thestudents will notjust achievewellbut the information

learntwillberetained.Findings of Eze(2013)whofound thatdiscussionmethod

improvesstudents'achievementthanlecturemethodalsoagreedwiththefindingsofthe
presentstudy.Also,findingsofEzema(2013)whoinvestigatetheeffectofpractical
activities and foundthatexperimentationmethodpromotesstudents achievementequally
agreed withthefindingsofthepresentstudy.



RAL
199 JournalofScienceEducation(JOSCED)Vol.5,No.l ODIAP

SENIL

CWTOFSCIENCESOS

Similarly,thestudy of Ezeudu(2013) investigatedthe effectsofLectureMethod

SupplementedwithMusic(LMM)and ComputerAnimation(LMC)on senior secondary
schoolstudents'retentioninelectrochemistry.Ezeuduemphasisthat inanylearning
environmentthattheteachershouldplaceretentionatcentrebecauseabilitytoachieve
dependsmainly onabilitytorecall.

Conclusion

Onthebasisofthis study,the followingconclusionshavebeen made;
l. Theuseof integratedapproachenhancesacademicachievementinchemistry

when comparedwithconventionallecturemethod

2.Integratedapproachproved superiortoconventionalmethod inpromoting
studentsretentioninelectrochemistry

3. Integratedapproachweregenderfriendly

EducationalImplicationsoftheFindings
Theimplicationof thefindings to teachersisthatitisbettertouse different

teachingmethodsinthecourseofteachingthanjustuseonewhichcouldbemonotonous
andsomaynotimprove achievement and retention. Moreso, atthestage of chosen

methods toadopt ina given teaching, methodsthataregenderfriendlylikeintegrated
approachesshouldbegivenpriority.

Thisbasicallywillpromotetheirachievementandretention.Forcurriculum
planners,thefindingshave implications to thembypointingatthe effectiveness of

integratedapproachonstudents'achievementandretention.Sotheyshouldtakenoteof
this and dotheneedful.Thefindingsofthisstudy to government is thatfindings from

studies should be collated by herdifferent school agenciesand ensurethat they are

implemented intheschools. Forfutureresearchers,thefindings ofthestudieshave given
themdirectiontofollowingfor similar investigationinthefutureand thus shouldcheck

theeffectivenessofotherintegratedmethodson students'achievementand retention.

Recommendations

Basedonthefindingsofthe study, the followingrecommendationswere made:

l. integratedapproachesshouldbe adoptedbychemistryandindeed otherscience

teachersbecauseitpromotesstudents'achievementandretention
2.practicalapparatishould bemadeavailable inourschools by thegovernmentto

enableteachersusethemin teaching the studentsusingintegratedapproaches
3.basedonthegenderfriendlynatureof theinstructionalapproach,it shouldbe

usedinteachingmixedandsinglesexstudents
4. schoolauthoritiesshouldensurethat no teacher,teacheschemistryandother

scienceswithout exploringlaboratoryanddemonstrationmethods
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