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Abstract

Thepurposeofthestudywastoascertain theeffectofimmediateanddelayedfeedback
modesofassessmentsonstudents'AchievementinChemistry. Fourresearchquestions
andfournullhypothesesguidedthestudy.Pretest-posttestnon-equivalent controlgroup
quasi-experimentalresearch designwasadoptedforthe study. The populationforthe
studycomprisedof2,296seniorsecondaryclasstwo(SSII)studentsofferingchemistry
in21co- educational secondaryschoolsof EnuguEducation Zonein EnuguState.A
sampleof144SSII studentsdrawnfrom3publicsecondaryschools in thezonewasused

forthestudy. Apurposivesamplingmethodandsimple randomsampling techniques
wereemployedin thestudy.Theinstrument for datacollectionwas chemistry
achievementtest(CAT)which consisted40testitems.Theinstrumentwas validated by
threeexperts;oneexpert in MeasurementandEvaluationandthe other twoinScience

Education.Thereliabilityofwasdetermined usingKuder-Richardson'sformula-20
(K-R20)andthereliabilitycoefficientobtainwas0.82.Theinstrumentwasadministered
as pretest and posttest. Meanandstandarddeviationwereused to answertheresearch

questionswhiletheAnalysisofCovariance(ANCOVA)wasusedto test the hypotheses at

0.05levelofsignificance.The StatisticalPackageforSocialScience(SPSS)wasusedfor
all the analyses. Theresultoftheanalysisrevealed thatstudentswhoreceivedimmediate

anddelayedfeedbackmodesofassessmentsachievedbetterthanstudentswhodid not

receivefeedback. Itwasalso revealedthatstudentswhoreceiveddelayedfeedbackhad

higherachievement scores thanstudents whoreceivedimmediate feedback. Moreover

theresultshowedthatgenderhadnosignificanteffecton studentswhoreceived

immediatefeedback. Thestudyrecommended thatchemistryteachers shouldensure that

studentsaregivendelayedfeedbacktoenhancetheirachievementinchemistry.
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Introduction

Chemistry isoneofthebasicsciencesneededforanation'stechnologicalbreakthrough.
Chemistryisabranchofsciencewhichdealswiththestudyofthestructure,composition,
propertiesandreactionsofmatterindifferentforms(Omeke,2012).Ameh(2014),noted
thatchemistryispre-occupiedwith themoleculartransformationandmanifestation of
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matter,implyingthatChemistry isinvolvedinindustrial productionoffertilizer,soap,
petroleum,drugs,beverages,recyclingofwastematerials, andtheimprovementofthe
qualityoflifeof the citizenry.Itthereforefollows thatasoundtheoreticalandpractical
knowledgeof Chemistryis a pre-requisite fortechnologicaladvancementsinNigeria.
DespitetheimportanceofChemistry,it has not succeeded in producingtheobjectiveof
ChemistryteachinginSeniorSecondarySchoolasstipulatedinSeniorSecondarySchool
ChemistryCurriculum.The objectiveofseniorsecondaryschoolChemistryCurriculum
isto enable students to;developinterestinthe subjectof chemistry,acquire basic

theoretical andpracticalknowledgeandskills,providestudentswithbasicknowledge in

chemicalconceptsandprinciplesthroughefficientselectionofcontentsandsequencing.
acquirebasicSTMknowledgeandskills, applyskill to meetsocietalneedsofcreating
employmentand wealth,showchemistry anditsinter-relationshipwithothersubjects,
showchemistry andits linkswithindustry,everyday life activitiesand hazards(FME,
SeniorSecondaryEducationChemistryCurriculum,2013)

Noneachievementoftheobjectives ofchemistryteachinginseniorsecondary
school, isevidentin theformofpoorstudents'achievementinSeniorSecondarySchool
Chemistryexamination.For instance,researchreportsbyUdoka(2020),andAgbo
(2021),indicatedstudents'lowperformancein Chemistry.Also,intheChiefExaminers
reportof2017, 2018,2019,2020and2021respectively attest totheevidenceofpoor
achievementinschoolChemistry.Accordingtotheseresearchers,in 2017 fortheWAEC

Examination,thepercentage of SecondarySchoolChemistrystudentswhohadbetween

AL-C6 was36.55%while63.45% hadbetweenD7-Fo. In2018,34.50%hadbetween
A1-C6while65.50%hadbetweenD7-Fo.In201936.91%hadbetweenA1-C6while64.09%
had betweenD7-Fo.In 2020,34.52%had betweenAp-C6while65.48%had between

D7-Fo. In2021,33.55%hasbetweenA1-C6while66.45%hadbetweenD7-F9.
In2014,NECOExaminationresults,thepercentageofsecondaryschoolChemistry

studentswhohadbetweenA1-C6was39.92% while 60.08%ofstudentshadbetween

D7-Fo.In2015,15.56%hadbetweenA-Cwhile84.44%betweenhadD7-Fo. In 2016,
23.00%hadbetween A1-C6while77%hadbetween D7-Fo. In2017,31.00%hadbetween
A1-C6while69.00%hadbetweenD7-F9.In2018,25.09%had betweenA1-C6while
74.01% hadbetween D7-F9(NECOChiefExaminersReport,2014,2015,2016,2017,
2018).Thesestatistics is alarmingasstudents'performancecontinuetodeclineyearafter
year.Thepoorperformancetends to suggest thatchemistryeducationinNigeriais
largelyunsatisfactory.

Educatorsandparentshave expressed their great concern overthepoor
performanceofstudentsinChemistry.Therehavealsobeendiscussionsandresearches
onwhotakesresponsibility forthe poorperformancein Chemistry. Some parents tend to

accusethe teacher andindeed the schoolfor thepoorperformanceof thestudentsin

Chemistry.Some teachersontheotherhand tend to returntheblame to theparents
arguingthat childrenstaymorewith their parentsthanwiththeteachers. However,the
factstillremainsthatthe problemassociatedwithChemistryteaching and learningisan
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indicationthat some factorsinthelearning situationtends toinhibit students from

performingas expectedinthesubject.Considerableresearchstudiesarebeingexpended
on how toimprove students'achievementin Chemistry.A report by Ezeudu (2012),
suggested thatare-orientationintheteaching,learning andevaluationprocedurefor
betterresultis appropriate.Ezeuduemphasizedthe needtoseekoutinnovativemethod

ofteachingandevaluationofthesubject.Similarly,Agbo(2018),observedthat thereisa

needfor a changefromthecurrentmethodofevaluation,ifstudents'achievementin
Chemistrymustimprove.

Feedback isdefinedasthe responsewhichcompletesthecycleofcommunication
fromthesourcetothereceiverandback to thesource(Sinha,2012).Feedback,onceitis
provided,makesthestudentsconcernedtobegintohavebetterunderstandingofhis/her

capabilitiesanddevelopcapacitytomonitor,evaluateandregulatetheirown learning
(Lemley, 2017).Stephene (2019),opinedthatfeedback can motivate students and

provideinformationtheycan use toimproveorcorrecttheirlearning.Italsoprovides the

teachertheopportunitytoimproveonthequalityofimpartedknowledge. Theinteraction
studentshavethroughfeedbackinfluencethem tounderstand how todeveloptheir own

learning.Theessenceofusingfeedback duringtheinstructionalprocess is to guide,
direct and monitorstudentslearningandprogress towardsachievement of course

objective(Ajogbeje,2012, & Afemikhe,2015).Inorderwords,themainobjectiveof
feedbackaccordingtoNizol(2010),areto; (i) justifytostudentshowtheirmarks or

gradeweredesired (ii)identifyandrewardspecificqualities instudentswork(iii)
guide students onwhatstepstotaketoimproveand(iv)motivate themto act on their

assessment.

Theuse of feedback,ina classroom canbeas simple aswritingafewnotes on

students'essay, Chemistryhomework,quiz,correctingapaperamongothers. Classroom

activitiessuchas writingor tellingstudentshow tofindtherightanswertoaquestion
allowsthemtounderstandtheconceptbetter,andknowwhytheygot it wrong and how

they cancorrectit(Norlin,2014).Quinn,(2014), isoftheviewthatfeedbackprovidedas
soon asthe learnerrepliesto questionorcompletesanassignmentpromotesretention
oflearnedinformation.Feedbackismostproductive toastudents'learningwhenthey
are provided withan explanationandexamplesasto whatisaccurateand inaccurate
abouttheir work.Studieshaveshownthat when feedbackispredominatelynegative,it
candiscouragestudents'effort and leadstolowerachievement(Reyes,2013). In order

words,ateacherhasadistinctresponsibilitytoprovidefeedbackinsuchamannerthata

thestudentdoes not leavethe classroomfeelingdefeated.Inaddition,Ezekwesiliand
Ngonebu,(2015),positedthatimmediateanddelayedfeedbackimpartsstudents'
progressorlack ofprogressinschoolsubjectmore easilythanother forms of feedback.

Immediatefeedbackis defined as scores forhomework,quizzesandtestswhich
are givento studentsandwhichservesastheguidelines they need to adjusttheir own

learningandprovidesinformationtothecorrectnessorincorrectness of theirresponse
immediately aftera formativetest(Sinha,2012). Gaknep(2011)notedthatimmediate
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feedbackaidslearning as behaviourisobservableandstillfreshinmemory and thus

promotesretentionoflearned information.Whenfeedback is givenimmediately, after

showingproofoflearning,thestudentrespondspositivelyandrememberstheexperience
about what isbeinglearntin aconfidentmanner(Sinha,2012). Inorderwords, ifthe
timetaken is too longto give feedback,thememorymightbelostandthe studentmight
notconnectthefeedbackwithaction.Immediatefeedbackistherefore assumedan

imperativeassessmentprocedurein teachingandlearning,however,its effectonstudents'

achievement and retentioninchemistryisnot yet known.This created the gap for the

study.
Delayedfeedbackontheotherhandrefers tothe provisionof information

feedbackfourorfivedaysaftera testhas beentaken. It is acorrectivemeasurethat iS

providednot as soon asthe learningexperienceisinitiated(Lemley,2017).Opitz(2011)
assertedthatdelayedfeedback occurswhenthereis a periodof timebetween skill
execution andfeedback.Delayed feedbackcontrastwithimmediatefeedbackinthat

immediatefeedbackoccursimmediatelyon the spot.Tori(2015) suggested thatdelayed
feedback encourages learnerstoanticipate the answer,whichmayincreasetheirlevelof
attention toitwhentheyreceiveit. Thedecisionwhether to correctimmediatelyor later

depends onvariousfactorswhichincludeaims,classdynamics, learnersattitudeand

expectation,motivationlevelorwhetheramistakeoranerrorhasbeenmade.Onemajor
advantageofdelayedfeedback as stipulated byReyes (2013)isthatstudents' response
lack perspective.Forinstance,studentsmightnotunderstandthebasisofsomesubject
matterchoicesmadeby theteacheruntilmuch laterorafter the nextassignment.Delayed
feedbackisassumed to arouse students'curiosity tolearningand assessment.However,
itseffects onstudents' achievementand retentioninchemistryis a gapyearningfor
urgentattentionandthisformedtheconcernofthis study.

Achievement referstothedegreeofsuccessattainedin somegeneral or specified
area(Chianson, 2011).Academicachievementinthecontextofthisstudycanbedefined
as the qualityofresultproduced bystudents asreflectedinthe quality ofstudents'

examinationscores(Musa,2015).Itisayardstick formeasuringlearning.Ittherefore
follows that pooracademic achievementindicatesno,littleorinsufficient learning
(Ameh,2014).In order words, itis onlywhatislearntthatis expressed asacademic

achievement.

Despite thegeneralagreement amongeducationstakeholders(Odoh,2012, &

Muhammad,2019),that feedbackplaysimportantrolesonstudents'achievement and

retention,many studiesarebeingconductedtoaddresstheimpactofimmediateversus
delayedfeedbackonachievementandretentioninothersubjectsanddiscipline. For

instancetheresultofthestudy conducted by Yektaand Dafeian (2016),on effectof
immediateor delayedfeedbackonvocabularyknowledgeinEnglishindicatedthat
teachers' delayed feedback wassignificantlymoresuccessfulthanimmediatefeedback.
Thisisinconsonance withthe study of Metcalfe,Kornell,and Finn, (2013),which
indicatedthatdelayedfeedbackwassignificantlymoresuccessfulthanimmediate
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feedback after investigatingstudents' memory performancein English. Theabove

findingswere contradictedby theresultofKheradmandandSayadiyan (2016), which

indicated thatstudents achievedmorewithimmediate feedbackthandelayedfeedbackin
writingaccuracy inEnglish.ThiscorrespondswiththefindingsofAglah,Zotorvie,
TsrahandAkpastu(2014),whorevealedthatstudentsperformbetterwithimmediate
feedback than withdelayed feedbackinmathematics.Findingsfrom Ezekwesiliand

Ngonebu(2015),revealed that studentswhoreceivedelayedfeedback performedbetter
than thosewhoreceiveimmediatefeedbackinEnglishLanguage. Thesefindings
disagreedwith thefindings of Ajogbeje(2012),whichdiscovered thatstudents who

receivedimmediatefeedback performed betterthanthose with delayedfeedbackin
Mathematics.Beingthat the secondaryschoolstudentsarethe targetedpopulation for

this study,itisworthyto notethatthesecondaryschoolstudentsunderstudyaremadeof
bothmaleandfemale,thus, theuseofdelayedandimmediatefeedbacksand itseffecton

students'achievementandretentionisdependentonsomevariablessuchasgender of

secondaryschoolstudents.
Genderisdescribedas the biologicalsex ofanindividualintermsofbeingmale or

female.It has to do withsociallyexpectedbehavioursofmale andfemales.InNigerian
society,therearedifferencesand inequalitiesintheassignmentofresponsibilities
betweenwomenand men,activities taken,accesstoandcontroloverresourcesaswellas

possessionofsomequalities (Adigwe, 2014).The influence ofgenderonstudents'
achievement andretentionhavefor long timebeen ofseriousconcern of many
researchers andscholars.Thisisbecausenoconsistent resulthasbeenestablishedonthe

effectofgenderonthestudents'achievementandretentioninchemistry.Ameh(2014),
foundthatstudents'genderinfluencedtheir academic achievementandretentionin

chemistry.The abovestudydifferedfrom the studyofOmeke(2012),whopositedthat
therewasnosignificantdifferenceinacademicachievementofmaleandfemalestudents
inchemistry.Thiswascontradictedby Apper(2016),whoassertedthatfemalestudents

achievedandretainedmore in chemistrythantheirmalecounterparts.Intheopinion of

Ogbonna(2010),genderhasno effecton student'sachievementinchemistry.These
contradictoryfindingsarewhatnecessitated thepresentstudyto findouttheinfluenceof

genderonstudents'achievementinchemistrywhentheyreceivedimmediate and

delayedfeedback.
The above backgroundindicatedthatthere is noconsensusonthe typeoffeedback

thatincreases the achievement ofstudentsinsubjectsdespitethebenefitsof immediate

anddelayedfeedback. Theresearcher is not awareof any study that hasexploredthe
effectof immediateversus delayed feedbackonstudents'achievementin chemistryin
EnuguEducationZoneofEnuguState. Therefore,thereisneedto find out whichofthe
two typesoffeedbackthatincreasesstudents'achievementinchemistry.It is againstthis
backdropthat the presentstudy isaimedatdeterminingthe effect ofimmediateand

delayed feedbackonstudents'achievement in Chemistryin secondaryschoolsinEnugu
EducationZoneofEnuguState.
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StatementoftheProblem

Despite therelativeimportanceofChemistryinimprovingthequalityoflife of the

citizenry,students'performancesin the subjectinboth internalandexternalexamination
have remained consistently poor.Chemistryeducators aretryingtoidentifythemajor
problemsassociatedwiththeteaching and learning of Chemistry in the secondary
schoolsin Nigeria.Research findingshasshownthat poorstudents'achievementand

retentioninChemistrycan betracedtoineffectivemodeofassessmentwhichcancause

poorachievementand retention. An effectiveevaluationshouldresultinimproving
students'learningthroughconstantfeedback.Itis also knownthatone ofthebehaviours
exhibited bystudentsisthe eagernesstoget informationregardingtheirperformancein
tests andassessment.However, resultsofnumberofstudiesrevealedthat teacher's

feedback wasrelatedtostudents'greaterachievement,butverylittleis knownasto the

effect of immediate anddelayedfeedbackinevaluatingstudents' achievement in

chemistry.Beingthatnoresearchereverinvestigatedtheeffectofimmediateanddelayed
feedbackonstudents'achievement in chemistryin Enugu EducationZone,tothebest
knowledgeoftheresearcher.Thus,theresearcherismotivatedtoinvestigatethe effect of

immediateanddelayedfeedback on students'achievementinchemistry in Enugu
EducationZoneofEnugu State.

PurposeoftheStudy
The purpose of this study istodeterminetheeffect of immediateanddelayed

feedback onstudents'achievement inChemistryin SecondarySchoolsinEnugu
EducationZone. Specifically, the studysoughtto;
1.determinethe meanachievementscores ofstudents who receivedimmediate

feedbackandthosewhodidnotreceivefeedback inchemistry.
2. ascertain the meanachievementscoresofstudentswhoreceiveddelayed feedback

and those whodidnot receivefeedback in chemistry.
3.comparethe meanachievementscores ofstudents whoreceivedimmediatefeedback

and those whoreceiveddelayed feedbackinchemistry.
4 examinethemeanachievementscoresofmaleandfemalestudents whoreceived

immediatefeedback and thosewhoreceiveddelayedfeedbackinchemistry.

ResearchQuestions
Thefollowingresearchquestionswillguide thestudy.

1.Whatis the meanachievementscoreofstudentswhoreceived immediate

feedback and thosewhodidnotreceivefeedbackinchemistry?
2.Whatisthemeanachievementscoreofstudentswhoreceiveddelayedfeedback

and those whodidnotreceivefeedbackinchemistry?
3.Whatisthemean achievementscore ofstudentswhoreceivedimmediate

feedback and thosewhoreceived delayedfeedbackinchemistry?
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4.Whatisthemean achievement score of maleandfemale students whoreceived
immediatefeedbackandthosewhoreceiveddelayedfeedback in chemistry?

Hypotheses
Thefollowingnullhypotheseswereraisedandtestedat 05levelofsignificance.

l. Thereis nosignificantdifferenceinthe meanachievementscoresofstudentswho

received immediatefeedbackand thosewhodidnotreceivefeedbackin

chemistry.
2. There iS nosignificantdifferenceinthemean achievementscores ofstudentswho

receiveddelayed feedbackandthosewhodidnotreceivefeedback in chemistry.
3.There IS nosignificantdifferenceinthemeanachievementscoresofstudentswho

received immediatefeedbackand thosewhoreceived delayed feedbackin

chemistry.
4 Thereis nosignificantdifference in themeanachievementscores ofmaleand

femalestudentswho receivedimmediatefeedbackandthosewhoreceived
delayedfeedbackinchemistry.

Method

Theresearchdesignadoptedforthestudyisquasi-experimental design.
Specifically, the designemployedisa pre-test,post-test,non-equivalent,controlgroup
design.Thedesignwaschosen becausethesubjectsforthe studywerenotmanipulated
or randomized.Intactclasseswereusedandtheclasseswererandomlyassigned to

experimental andcontrolgroups.Ameh(2014),noted that,quasi-experimentaldesign iS

a schoolfriendlytype ofdesign inthatitcanbe usedinschoolswithoutany major
disruptioninschoolstructureortimetable of academicevents. Thechoicefor

quasi-experimentaldesignwasdictated by thefactthatitisusefultoidentification of

case-and-effect inany givenstudy. Thus theresearcheremployedquasi-experimental
design toidentifytheeffect ofimmediate anddelayed feedback on students'

achievementsinchemistry.Thepopulationforthestudywas made up ofTwothousand,
two hundredandninetysix(2296)seniorsecondaryclasstwo (SS IN)studentswhowere

offeringchemistryin the21co-educationalpublicsecondaryschoolsin EnuguEducation
Zone (PPSMB,2022).The21co-educationalpublicsecondaryschoolsinEnugu
Education Zonecomprised;4secondary schoolsinEnugu EastL.G.A, 5 secondary
schoolsinEnuguNorthLocal GovernmentArea. and12secondaryschoolsin Isi-Uzo.

ThechoiceofSS II studentswasbased onthefactthatthetopic"chemicalequilibrium"
isin the chemistrysyllabus for SSIIstudentsandalso theyarenotinexaminationclassto

avoiddistractingthemfrompreparingfortheexternalexamination.Thesamplefor the

studyisonehundredand fortyfour(144)seniorsecondaryclasstwochemistrystudents'
(81 malesand63females).Purposivesamplingtechniquewasadopted todrawthree

co-Educationalschoolsfromthe 21secondaryschoolsidentifiedtohavelargestudents'
enrolment.Oneschooleachwassampled fromeach ofthe three LGAs(EnuguNorth,
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Enugu EastandIsi-Uzo)inthe zone.Afurthersimplerandomsamplingtechniquewas
employedtoselectone (1) intactclass fromeachofthethree sampledschools.Simple
randomtechniquewas employed becauseitgavealltheintact classes ineach of the

sample schools equal chanceof being selected. Thethreeintact classes selected were

assigned to the threegroups(twotreatment groupsandone controlgroup)usingthe same

simple random techniques.The treatment groupsreceived immediatefeedback (50

students)anddelayedfeedback(48students)whilethecontrolgroupdidnotreceiveany
feedback (46students).TheinstrumentfordatacollectionisChemistryAchievement
Test(CAT)onChemicalEquilibrium.TheCATisa 40-itemtestpackage,developedby
theresearcher from thecontentarea of the study. TheCATcontained twosections:

SectionA, coveredthestudents'personaldatawhilesectionBcomprisedof40multiple
choicequestions,with four (4) optionslettered(A-D) foreachquestion.Questionswere
used fromthecontentsofthelessononchemicalequilibrium.

Theinstrumentwasvalidatedbythreeexperts, twoinScienceEducationDepartment
and one inMathematicsandComputerEducationDepartment,all from theFacultyof
Education,Enugu StateUniversity of Science andTechnology(ESUT),Enugu.The
instrumentwas validatedin termsof clarity of instructions, properwordingof items,
appropriatenessandadequacyofthe itemsinaddressingthepurpose and problemofthe
study.Thecriticalappraisals andcommentsofthoseexpertswereusedformodifyingthe
itemstoensurethatitmeasured whatitwasdesigned to measure.The reliabilityofCAT

wasestablishedthroughtrialtestingby usingfifty(50)SS Ichemistrystudents from

ModelSecondaryCo-EducationalSchoolinNsukkaEducation Zone of Enugu State.

Thosestudentsweresimilartothe studentsthatwere usedfor thestudy in termsofAge,
Sex,amongothers. The reliability of CAT was determined by using

Kudder-Richardson'sformula 20(K-R-20).Thechoice of K-R-20 wasbecausethe

instrumentusedwasamultiplechoicetestitemswithrightand wrongoption.Moreover,

itisanappropriatemethodusedindetermining theinternalconsistencyofitemsthatare
scoreddichotomously.TheinternalconsistencyindexobtainedforCATusingK-R-20
was0.82. Three(3)regularchemistryteachers inthe three sampleschoolswhoserved as

researchassistantsinthestudywereexposed to pre-experimentaltrainingprogrammeby
theresearcherfor threedays. The trainingsession was conducted inGovernment

TechnicalCollege(GTC)classroom.Itwaseasy bythe researchertobringallthe three

researchassistantstogetherforthetrainingprogrammesinceallofthemareresidingin
Enugu Metropolis.Itwasequally theirdecisiontocarry thetrainingtogether. Twosets

ofinstructionalpackages(lessonplan)forteachingtheunitofchemicalequilibrium were

preparedbytheresearcher.Theinstructionalpackages were used forboththetreatment

andcontrolgroups. Theprogrammehelpedinestablishingacommoninstructional
standardamongthechemistryresearchassistants. Thepre-CATwasadministeredto the

studentsbeforethecommencementofteaching aswellastreatment by theresearch

assistantsinthesampleschools.
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The pre-CATwas used to determinethe students' knowledge ofthetopicand

also todeterminethecomparabilityofthe three groups(experimentalandcontrol groups)
withrespect totheirachievement inpre-testscores. Theteachingofthetopicsfor the

studylastedfortwo (2)weeksforeachschoolinvolving threeperiodsof forty (40)
minutes perweek. Theteachingmethodwhichwaslecturemethodwas thesameforboth

treatment(immediateanddelayedfeedback)and control group (Nofeedback)inthe
three (3)intactclasses fromthesampledschoolsusedforthestudy. The treatmentand

control groups were taught using thesameteachingmethodbecausethestudycentered
on givingimmediateor delayed feedbackonthe resultofchemistrytest (pre-test) which

wasadministeredtothestudents.The maintreatment forthe study wasthefeedback
whichthe studentreceivedon correctnessor incorrectness of theirresponses in the

pre-test scoresusing twotreatmentprocedures(immediateanddelayedfeedback). The

immediate feedbackgroupwereexposed or shownthecorrectnessandincorrectnessof

theirresponsesasreflectedin theirscores immediatelyafter the pre-test. Thiswasdone

byfirst of all,collectingthestudents'scriptsimmediatelyaftercompletionofthetest
administered,markingandscoringthescripts by theteacherusingthemarkingscheme.

Themarkedscripts(question papers studentssupplied theiranswersin)werethen

returnedtothestudentsimmediatelytolook at where they got itright or wrong.The
teacheratthesametimeprovidedanexplanation or feedbackastowhatwasaccurate
andinaccurateaboutthe answerssupplied by studentsinthepre-testsothat students

wouldunderstandwhy and howthey got itrightorwrong.Afterthe explanation bythe
teacher,thepre-CATstudent's question paperswiththesuppliedanswersweretaken

away fromthestudents forrecording.Thedelayed feedbackgroupwereexposedtoor
shownthe correctnessorincorrectnessoftheirresponses as reflectedintheirscorestwo

(2) weeksafterthepre-test(Aftertwo(2)weeksofteaching). This wascarriedout by
collectingthestudents'suppliedansweredscriptsimmediatelyafterthecompletionof
thetestadministeredtothemformarkingandscoringby the teacherusingmarking
scheme.Themarkedscriptswasthenreturnedtothe studentsaftercompletionoftwo(2)
weeksteachingofthestudents tolookatwherethey got itright orwrong. Theteacher
atthe sametimeprovided anexplanation orfeedbackastowhatwascorrect orincorrect

abouttheanswerstostudents'pre-testso thatstudentswouldunderstandwhy and how

they got itright orwrong. Aftertheexplanation by the teacher,the pre-CATquestion
paperscontainingthesuppliedanswersbythestudentsweretakenawaybytheteacher.

Thecontrolgroupwere notexposed toor provided withinformationabout the

correctnessorincorrectnessoftheirresponses oranswers asreflected intheir pre-test
scores. The teacheradministeredthepre-testto thestudents andcollectedtheanswered

scriptsattheend ofthetime allocatedforthe testformarkingandscoring.Themarked
scripts were notreturned tothestudentsandthestudentswerenot givenanyfeedbackas
tothecorrectnessor incorrectness oftheiranswerstothe pre-test.Aftertreatment for

both treatmentgroups, thepost-testwere thenadministeredtothestudents(the treatment

andcontrolgroups)aftertwo(2)weeks. Theanswerscriptswerecollectedfromstudents
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afterthepost-test formarkingandproperrecording of scoresinline with themarking
scheme.Thepre-CATandpost-CATwerethe same setofquestions butthequestions
were reshuffled(i.e.re-numbered)in the post-CAT.Theresearcherdidnotteachthe
students. Thiswas done by theirregular classroomteachersoftheparticipating classes

butunderthesupervisionoftheresearcher.Thematerialsforteachingthestudents were

prepared by theresearcher.Theresearcherorganized a pre-experimental training
programforthe chemistryteachersof the intact classesusedforthestudytoensure
commoninstructionalstandard among chemistry teachers and toadherestrictly to

proceduretoensureuniformity. At the endofthetraining, the teachers practicedthe
procedureandappliedthemas theyrelate to giving feedbackto thestudents.Tosolvethe

problemofinter-classdiscussionamongstudents,oneintact classonlywasusedineach

schoolin each local government. Due tothenatureoftheadministrativesetupin the

school,therewasnon-randomizationofresearchsubjectssince thestudentshadalready
been organizedin classes.Effectofpre-teston post-test:Thepost-test wasconducted
threeweeks afterpre-testand it isexpectedthatthisperiod islongenoughnot to permit
the pre-test toaffect the post-testscores.Moreover, theresearcherreshuffled/renumbered
the items of the post-test beforeadministeringthepost-testtothestudents.After
administrationoftheChemistry Achievementon the studentsby theChemistryteacher,
theCATwerecollected,markedandthescores for boththeexperimentaland control

groupswere recordedaccordingly.Thetestitems in boththepre-test,andpost-test were

scoredone (1) markeach.The maximummarkwasforty(40)whilethelowestmarkwas
zero (0) Mean andStandard deviationwereusedtoanalyzedataand provideanswersto
researchquestions. Analysisof covariance (ANCOVA) was used totesthypotheses
at 05 levelofsignificance.ANCOVAwas used tocorrecttheerrorofinitialdifferences

inability levels amongtheresearchsubjects. They were calculated usingstatistical
packageforsocialscience(SPSS)software.Thefollowingdecisionruleguidedthestudy.
Reject the nullhypothesesif thep-value oftheteststatisticsislessthan or equal to0.05
levelofsignificanceset for thestudy,otherwisefail to reject.

Results

ResearchQuestion
Whatarethe mean achievementscoresofstudents whoreceivedimmediatefeedbackand
thosethat did notreceivefeedbackwhentaughtchemistry.
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Table1:MeanAchievement andStandard DeviationScores of Studentswho
Received Immediate Feedbackand thosethatdidnotReceive Feedbackwhen

TaughtChemistry
Group N Pretest Posttest MeanScore

mean(x)SDG) mean(x) SD(F) Difference

Control(NoFeedback) 4619.01 22.02 52.76 10.66 33.75

Experimental(Immediate 50 26.62 9.04 74.68 8.02 48.06

feedback)
MeanDifference 967.61 21.92 14.31

Table1 showsthemean achievement scoresandstandarddeviationof studentswho
receivedimmediate feedback andthosethatdidnotreceivefeedback(control)when

taughtchemistry.Theresultoftheanalysis showed thatstudentswhodidnotreceive

anyfeedback (control)obtainedmeanscores of19.01and52.76respectively in their

pretestandposttestwithcorrespondingstandarddeviationsof22.02and 10.66.On the

otherhand,students who receivedimmediatefeedbackhadmeanscoresof26.62and

74.68respectivelyintheirpretest and posttestwithcorrespondingstandarddeviationsof
9.04and8.02.Fromtheresult, it showedthatlearningtook place.Thisis becausethe
two groupsachievedhigher posttest mean scores thantheirpretestmeanscores.However,
the posttestmeanachievementscoresoftheexperimentalgroup(immediatefeedback)
washigher thantheposttestmeanachievementscoresofthecontrolgroup.Moreover,
the standarddeviation scoresof posttestfor studentswhoreceivedimmediate feedback

was8.02whilecontrolgroupis10.66indicatingthat the studentsindividualscoreswere

clusteredaroundthemeanwith theexperimentalgroup(immediatefeedback)thancontrol
group(Nofeedback).Hence,itwas deduced that studentswhoreceivedimmediate
feedbackachievedhigher thanthosewithnofeedback.

ResearchQuestion2
Whatarethemeanachievementscores ofstudents whoreceiveddelayedfeedbackand
thosethatdidnotreceivefeedbackwhentaughtchemistry

Table2: Meanachievementandstandarddeviationscoresofstudentswhoreceived

delayedfeedbackand thosethatdidnotreceivefeedbackwhentaughtchemistry
Gender N Pretest Posttest Mean Score

mean(x) SD(G) mean(x) SD(G) Difference

Control(NoFeedback) 46 39.52 9.29 46.60 8.80 7.08

Experimental(Delayed 48 46.74 11.27 60.21 7.96 13.47

feedback)
MeanDifference 94 7.22 13.61 6.39
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Table2showsthe mean achievementscores andstandarddeviationofstudentswho

receiveddelayedfeedbackand thosethatdid notreceivefeedback(control) when taught
chemistry.Theresultofthe analysisshowed thatstudents who didnotreceiveany
feedbackcontrol)obtainedmeanscoresof39.52and46.60respectivelyintheirpretest
and posttestwith corresponding standarddeviationsof9.29and8.80.Onthe otherhand,
studentswho receiveddelayed feedbackhadmean scores of46.74 and60.21respectively
in theirpretestandposttestwithcorrespondingstandard deviationsof11.27 and 7.96.

Fromtheresult,it showedthatlearningtook place. Thisisbecausethetwo groups
achieved higherposttestmeanscores than theirpretestmeanscores.However, the

posttest meanachievementscoresof the experimentalgroup(delayedfeedback)was
higher thantheposttestmean achievementscoresofthecontrolgroup.Inaddition,the
standard deviationscores ofposttestfor studentswhoreceiveddelayedfeedbackwas
7.96whilecontrolgroupis8.80indicatingthatthe students individual scoreswere

clusteredaround themean withtheexperimental group(delayedfeedback)than control

group(Nofeedback).Hence,itwasdeducedthatstudentswho receiveddelayed feedback

achievedhigherthanthosewithno feedback.

ResearchQuestion3
Whatarethe mean achievementscores ofstudents whoreceivedimmediatefeedback and

thosethatreceiveddelayedfeedbackwhentaught chemistry

Table3: Meanachievementandstandarddeviationscoresofstudentswhoreceived
immediatefeedbackand thosethat receiveddelayedfeedbackwhentaught
chemistry
Group N Pretest Posttest MeanScore

mean (x) SD(G) mean (x) Difference

SD(G)
Experimental(Delayed50 45.16 12.80 73.63 9.85 28.47

Feedback)
Experimental(Immediate48 41.95 9.58 52.61 11.01 10.66

feedback)
MeanDifference 983.21 21.02 17.81

Table3showsthemean achievementscoresand standard deviation of studentswho
receivedimmediatefeedbackand those whoreceiveddelayedfeedback when taught
chemistry.The result oftheanalysisshowed thatstudentswho receivedimmediate
feedback obtained meanscores of41.95 and 52.61respectivelyintheir pretestand
posttestwithcorrespondingstandarddeviations of 11.01and9.85.Ontheotherhand,

studentswhoreceiveddelayedfeedbackhad mean scoresof45.16and73.63respectively
intheirpretestandposttestwithcorrespondingstandarddeviations of12.80and9.58.
From the result,itshowedthatlearningtookplace.This is becausethetwogroups
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achieve higherposttestmeanscoresthantheirpretest meanscores.However,theposttest
meanachievementscores oftheexperimental group(delayedfeedback)washigher than

theposttestmeanachievement scores of experimentalgroup(immediatefeedback). In

addition,the standard deviationscoresofposttestforstudentswhoreceiveddelayed
feedback was9.58whilethosewhoreceivedimmediatefeedbackwas9.85indicating
thatthe student'sindividualscoreswereclusteredaroundthemeanwiththeexperimental
group(delayed feedback)thanimmediate feedback. Thisis an indicationthat students

whoreceiveddelayedfeedbackachieved morethanthosewhoreceived immediate

feedback.

ResearchQuestion4
Whatare the mean achievementscores of maleandfemalestudents whoreceived

immediatefeedbackanddelayedfeedback whentaughtchemicalequilibrium?

Table 4: Meanachievement andstandarddeviationscores ofmaleand female

studentswhoreceived immediatefeedbackand delayed feedbackwhen taught
chemistry
Gender N Pretest Posttest Mean Score

mean(x)SD(G) mean (x) SD(G) Difference

Male(immediate 28 39.52 9.29 60.60 9.96 21.08

feedback)

(delayedfeedback) 20 42.56 10.11 71.23 7.55 28.67

Female(immediate 26 46.74 11.27 59.60 10.28 12.86

feedback)
(delayedfeedback) 24 36.74 11.34 47.30 7.86 10.67

Total 98

Table 4shows themean achievementscores ofmale andfemale students whoreceived
immediate feedback anddelayed feedback whentaughtchemistry.The resultof the

analysis,showed that theposttest meanachievementscoresandstandarddeviation of

malestudentsintheimmediatefeedbackwere60.60and9.96respectively,while that of

femalestudentswere59.60and10.28respectively. Inthe delayed feedback,,themean
achievementscoresandstandarddeviationofmalestudentswere 71.23 and 7.55 while

that offemalestudentswereand47.30and7.86 respectively. The analysisshowed that

malestudentshad highermeanachievementscoreandsmallerstandarddeviation than

theirfemalecounterpart.Thisimpliesthatthemeanachievementscoresofthemale
studentswashomogenous than thatoffemale,and themale students achievedmore in

theimmediatefeedbackthanthefemalecounterpart.Whileinthe delayed feedback

going bythemean,alsoindicates thatmaleachievedmore thantheirfemalecounterpart

whentaughtchemistry.
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Hypothesis1:There is nosignificantdifferencebetweenthemeanachievementscores of

studentswhoreceivedimmediatefeedbackandthosethatdidnotreceive feedback when

taught chemistry.

Table5: SummaryofOne-way ANCOVAonthemeanratingachievementscores of

studentswhoreceivedimmediatefeedbackandthosethatdidnot receive feedback

when taughtchemistry.

Source
Type IIISum

CorrectedModel
ofSquares df f

046ª
MeanSquare Sig.

Intercept(immediateand
- 046 .036 .850

no feedback)
2015.462 2015.462 1557.788 000

Immediatefeedback 1

Error

.046 .046

395.902
036 .000

Total

94 1.294

CorrectedTotal
2412.000 96

395.948 95

a.RSquared= 000 (AdjustedRSquared=-.003)

Table5 showsthat F (1,94)= 0.036and sig =0.000.Sincethesignificantvaluefor
treatmentp =0.000<0.05,theteststatisticisconsidered significant. Thenullhypothesis
ofsignificantdifferencebetweenthemeanachievementscoresofstudents whoreceived
immediatefeedbackand thosethatdid notreceive feedbackwhentaughtchemistrywas
rejected.Thismeans thatthe difference in meanachievement scoresof studentswho
receivedimmediatefeedbackandthosethatdidnot receive feedbackwhentaught
chemistry wasstatisticallysignificant.

Hypothesis2:Thereisnosignificantdifferencebetween themeanachievementscoresof
studentswhoreceiveddelayed feedbackand thosethatdidnotreceivefeedback when

taughtchemistry.

Table6:Summary of One-wayANCOVAon the meanachievementscores of

studentswhoreceived delayed feedbackandthosethatdid not receive feedback

whentaughtchemistry.

Source
TypeIIISum Mean

CorrectedModel
ofSquares df F

Intercept(delayedandno
.374ª

Square
1 374

Sig.
289 .591

feedback)
1859.283 1 1859.2831438.264 000

DelayedFeedback
Error

374 374 289

395.574

.026

Total

94 1.341

CorrectedTotal
2412.000 96

395.948
a.RSquared=.001(AdjustedRSquared=-.002)

95
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Table6showsthatF(1,94)=0.289 andp=0.026.Sincethesignificantvalueformethod

p=0.026< 0.05, the teststatisticisconsideredtobesignificant.There was asignificant
differencebetweenthemean achievementscores of students whoreceiveddelayed
feedback and thosethatdidnotreceivefeedbackwhentaughtchemistry wasrejected.
Thus,treatmentwasa significantfactor asregardsstudents'achievement inteaching
chemistry.

Hypothesis3:Thereisnosignificantdifferencebetweenthemeanachievementscores of

students whoreceivedimmediatefeedbackandthosethatreceiveddelayedfeedbackwhen
taughtchemistry.

Table7: Summary of One-wayANCOVAonthemeanachievement scoresof

studentswhoreceivedimmediatefeedbackandthosethatreceiveddelayedfeedback
when taughtchemistry.

TypeIIISumof Mean

Source Squares df Square F Sig.
CorrectedModel 7042.721ª 7042.721 71.995 000

Immediatefeedback 7142.821ª 7142.821 72.913 .000

Intercept 968444.000 968444.000 9900.060 .000

Delayedfeedback 7042.727 1 7042.727 71.995 .000

Error 29933.542 96 97.822

Total 1149259.000 98

CorrectedTotal 36976.269 97

a.RSquared=.190(AdjustedRSquared=.188)

Table 7showsthat F (1,96)=71.995and p = 0.000. Since p≤ 0.05, the studytherefore
findstheteststatistics to besignificant.Thenullhypothesiswhichstatesthatthereisno
significantdifferencebetweenthemean achievement scores of students whoreceived

immediatefeedbackand thosethatreceiveddelayedfeedbackwhen taughtchemistrywas
rejected. Thisindicatesthatthedifferenceinmeanachievement scoresofstudentswho

receivedimmediatefeedbackandthosethatreceived delayedfeedbackwhentaught
chemistrywasstatisticallysignificantforthe delayed feedbackbut itwasnotsignificant
on the immediatefeedback.Hence,itcan beconcluded thatdelayedfeedbackhas more

achievementimpactonthestudents.

Hypothesis4: There isnosignificantdifferencebetween themeanachievementscores of

maleandfemalestudentswhoreceiveddelayedfeedbackandthose that receiveimmediate

feedbackwhentaughtchemistry.
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Table8:Summary ofOne-wayANCOVAonthemeanachievementscores of male

andfemalestudentswhoreceiveddelayedfeedbackand thosethatreceiveimmediate

feedbackwhentaughtchemistry
TypeIII Partial

Sumof Mean Eta

Source Squares df Square F Sig. Squared
CorrectedModel 486ª .162 125 946 001

Intercept 1605.584 1605.5841234.247 .000 .802

Male* DelayedFeedback*
ImmediateFeedback

401 401 309 579 001

Female*DelayedFeedback*
ImmediateFeedback

506 506 321 .201 000

Delayed Feedback .301 .351 333 432 005

ImmediateFeedback 009 009 007 .933 000

Gender*DelayedFeedback*
Immediate 112 .112 086 .770 000

Feedback*Achievement
Error 395.462 140 1.301
Total 2412.000 144

CorrectedTotal 395.948 143

a.RSquared= .001 (AdjustedRSquared=-.009)

Table 8 FrevealsthatF(1,140)-0.086and p = 0.770 forgender,delayedfeedback,and
immediate feedback. Since p 0.05,thestudyfindsnottobe significant. Thestudy
therefore,concludesthattherewas nodifferencebetween themeanachievementscoresof

maleandfemalestudentswho receiveddelayedfeedback and thosethatreceiveimmediate

feedbackwhentaughtchemistry.Thenullhypothesisofnosignificantdifferencebetween
themeanachievementscoresofmaleandfemalestudentswhoreceiveddelayedfeedback
andthosethatreceiveimmediatefeedbackwhentaughtchemistrywasnot rejected.Hence,
genderwasn'tafactor

DiscussionoftheFindings
Findingsfromthe resultofdataanalysisare discussedas follows;

Effect ofimmediatefeedbackonstudents'meanachievementinchemistry
Theresult ofthe analysishasshownthatimmediatefeedback ofresultis effective

inenhancingstudents'achievementinchemistry.Theresultindicatedthatstudentswho
receivedimmediate feedbackof result achievedbetterinchemistrymorethanthose
studentswithnofeedback.The findingofthestudyrevealedthatstudentswho received

immediatefeedbackhad higher mean achievementscoresthatthosewithoutfeedback.
Thisshowedthatstudents who receivedimmediatefeedbackachievedbetterinchemistry
thanthosestudents thatdidnotreceiveanyfeedback(controlgroup).Thisfindingofthe
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studyagreeswiththefinding ofAjogbeje(2012),and Lemley(2017)who posited that

studentswhoare exposedto immediate feedbackofresult achieve betterthan those

without feedback. Thisis stemmed fromthefactthatwhenstudentsare provided
information regarding the correctnessorincorrectness of their responses immediately
afteraformative test, itenhanceslearning asbehaviour is observableandstillfreshin

memory and thus promote achievement oflearnedinformation. Moreover,the relative

effectivenessof immediatefeedback overnofeedbackinenhancingstudents
achievementcould be attributed tothefact thatimmediatefeedbackinfluencesthe

readiness,interest,motivation and attentionofstudentsinthe class as well asfacilitates

theexistenceofinteractionbetweentheteachersandthestudents,thiswillmake them

achievebetterthanthosewithoutfeedbackas indicatedinthehigherachievementscores
ofstudentswhoreceivedimmediatefeedbackoverstudentswithnofeedback.

Effectofdelayedfeedbackonstudents'meanachievementinchemistry.
Thefinding of thestudy revealedthatdelayedfeedbackofresultimprove

studentsachievementinchemistry.Theresultshowedthatstudents who receiveddelayed
feedbackachievebetterthanthose students withnofeedback.Thefindingofthestudy
showedthatstudents whoreceiveddelayedfeedbackhadhigher meanachievement
scoresthanthosewithoutfeedback. Thisshowedthatstudentsin theexperimental group
whoreceiveddelayedfeedbackachievedbetterinchemistrythanthosestudentswhodid
not receiveanyfeedback (controlgroup). Thefinding of thestudyagreeswiththe
finding ofReyes(2013),whichshowedthatstudentsachieved betterwhen theyare
exposed to delayedfeedbackoftheresult thannofeedback.This could stem from the

factthatwhenalittle time istaken to provideinformationregarding the correctnessor

incorrectnessof the response to studentsafteratest, itencourages thestudents to

anticipatetheanswerwhichmayincrease theirlevelof attention to itwhenthey
eventuallyreceivethefeedback, therebymakingthestudentsachievehigher asindicated
inthehigherachievementscoresofstudentswhoreceiveddelayed feedback inchemistry
overstudentswithnofeedback.

Effect of immediate anddelayed feedbackonstudent'smeanachievementin

chemistry:
Theresult of thedataanalysis hasshownthatfeedback,bothimmediate and

delayedfeedbackoftheresult areeffective in enhancingstudentsachievementand
retentioninchemistry.Thisfindingagrees with the finding ofSinha(2012)whofound
outthatfeedbackwhether immediate ordelayed hasa significant effect on students

achievement.Furtheranalysis of the resultrevealedthatimmediateanddelayed
feedbacks aremoreeffectiveinenhancingstudents'achievementinchemistrythanno
feedback.Students who receiveimmediateand delayedfeedbackoftheir resulthad

higheracademicachievementthantheircounterparts thatdidn'treceiveanyfeedback.
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Furthermore, thefindingofthestudyrevealedthatstudents who receiveddelayed
feedbackhadhighermeanachievementscoresthatthestudentswhoreceivedimmediate
feedback.Thismeansthatdelayedfeedback ismoreeffectivethanimmediatefeedback
in enhancingstudents'achievement in chemistry. Thisfindingisinagreementwith the

finding ofEzekwesili andNgonebu(2015)whofoundoutthatdelayedfeedbackis more

effectiveinenhancingstudent'sachievementthanimmediatefeedback.Theeffectiveness
ofdelayed feedbackoverimmediatefeedbackcouldstemfrom the factthatstudentstend
tocorrecttheirwrong responseson theirownduringtheperiodofdelaytherebyhavinga
betterinsight intotheirerrors and this enablethemtoperformbetter.Inorderwords,it
tends toencouragethestudentstoanticipatetheanswer whichmayincreasetheirlevel of

attentionto itwhen they finallyreceive the feedback.Thisfindingdisagreeswith the

finding ofAjogbeje(2012), whichindicatedthatstudentswho received immediate

feedbackachievedhigherthan withdelayedfeedback.Conclusively,thefindingrevealed
thatstudentswhoare exposedtodelayed feedback oftheir result achieve and retain

betterinchemistry.

Influenceofgenderon studentsmeanachievementinchemistry.
Thefinding of thestudy ongender from table4 showedthatmale and female

studentsachieve higheron theirposttestscoresforbothtreatmentgroups(immediateand
delayedfeedback)butthemalestudents achieve higherthantheirfemalecounterparts.
However, thehypothesistestingrevealedthat this differenceinthe meanachievement
scoresforbothmaleandfemalestudents exposed toimmediateanddelayedfeedbackis
notsignificant. Thefinding of the studyrevealedthat thereis nosignificantdifferencein
the meanachievementscoresofmaleandfemalestudentswhentheyreceivedimmediate
anddelayed feedbackinchemistry. In orderwords,gender has no effecton themean

achievementofstudents inchemistrywhen they receiveimmediateanddelayed feedback

of theresult.Thisfindingisinagreementwith thefinding ofOmeke(2012) which

showedthatgenderhas no effectonstudents' achievementin chemistry. Thefinding
equallycollaboratedwiththe finding ofOgbonna(2010), that thereisnosignificant
differenceinthe achievementofmaleandfemalestudentsin chemistry.Inorderwords,
theymaintainedthatgenderhasnosignificantinfluenceon the academicachievement of

students in chemistry.Nevertheless,thefindingof the studydisagreeswiththefindingof
Ameh (2014)andApper(2016)whofoundsignificantdifferenceinthe achievementof
maleandfemalestudentin chemistry. They maintainedthatgenderhassignificant
influenceonthe academicachievementinchemistry.Meanwhile, theeffectivenessof

bothfeedbacks(immediateanddelayed)onbothmaleandfemale students could be

attributed to thefact thatstudentsweregivenequalopportunitytoreceivethefeedbacks
irrespectiveoftheirgender.Thefactthat the difference inachievementofbothmaleand

femalestudentsinchemistry iS not significantmeansthatthefeedback employed
whether immediateanddelayed areequallyeffectiveformaleas wellasfemalestudents

inenhancingacademicachievement.Inorderwords,genderhasnosignificantinfluence



DEEP
186 JournalofScienceEducation(JOSCED)Vol.5,No.l *pr

IsTO

ENTOFSCIENCEEU

on theacademicachievementofstudentswheneffectiveassessment proceduresuch as

immediateand delayed feedbackare employed bytheteacherduring teachingand
learning.

Conclusion
From thefindingsofthisstudy itisconcludedthatimmediatefeedbackand

delayedfeedbackused inthisstudyhadsignificanteffecton students'academic

achievementinthetopic taught. This means that theseassessmentprocedures were

effectiveinimprovingstudents'achievement in chemistry.Meanwhile,theresearcher
furtherfoundoutthatstudentsthatreceived immediateanddelayed feedback of their

resultswere moreeffectivethatthestudents withno feedbackinenhancingstudents'
achievementinchemistry. Theseassessmentprocedures(immediateand delayed
feedback)havebeenprovento bemoreeffectiveinfacilitatingstudents'achievementin
chemistry morethatnofeedback.Moreover,thestudyalsofoundthatstudentsexposed
to delayedfeedback of result enhance students'achievement in chemistrymorethan
thoseexposedtoimmediatefeedback ofresult.The study alsofoundoutthat there was

nosignificantdifferenceintheacademicachievementofmaleandfemalestudentsin
chemical equilibriumin chemistry.Basedonthefindingsofthis study,it hasbe

establishedthatwhenteachersgivedelayedfeedbackofresult as a formofassessmentor
evaluation procedure after agiventestduringteachingand learning inchemistry,
students'achievement would greatly improvedandthisimprovementwill not be

significantlyinfluencebygender.

EducationalImplicationsoftheStudy

Thefinding of thisstudy has someobvious educationalimplicationfor the

chemistryteachers,students,chemistrycurriculumplannersandministryofEducation.

Thestudyhas provided anempiricalevidenceto supportthe efficacy ofgiving
delayed feedbackofstudents'resultoftestortasksin facilitatingstudents'achievement
inSSIIchemistry. Theresearcherthereforeadvocatestheneedforthechemistry teachers

toemploytheuseof delayed feedbackassessmentprocedurein ordertoequipthemwith
theknowledgeofknowingthestrengthand weaknessesofthestudentsundergoing
instructionandgiveappropriateremedialteachingforimprovedacademicachievement..
Inorderwords, itwillassisttheteacherstoguide,direct and monitorstudentlearning
and progresstowardsimprovedperformance. Thefinding of thestudyfurtherrevealed
that therewasno significant interactioneffect ofimmediatefeedback,delayed feedback

andgenderon students'achievementinchemistry.Thismeans that studentswhether

maleor femaleachievehigherwhentheyare providedwiththefeedbackoftheirresult
especiallydelayedfeedbackoftheirresults.

Thefindings of thestudyalsohave implication for thechemistrystudents. When

the result oftheirassessmentis madeknown to them,itwillmakethestudentsconcerned
tobeginto havea betterunderstanding of their capabilitiesanddevelopcapacity to
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monitor,evaluate and regulatetheirownlearning. Inorderwords,thefinding of the

studywillmotivatethe studentsandprovideinformationthat theycanuse to improve
theirlearningwhichleads toimprovedacademicachievement.

Theefficiency ofemployingfeedbackespeciallydelayedfeedbackofresult as

anassessmentprocedurehasbeen proven as indicated bythefindingsofthe study. It

thereforebecomesnecessarythatchemistrycurriculum planners shouldadoptsuch
approachandincorporate theuse offeedbackassessmentprocedureduringteaching and

learningprocessinschools.
TotheMinistryofEducation,thefindings of thestudyimpliesthat workshops,

seminars andconferencesshould be organized fromtime to timeforthechemistry
seminars andconferencesshouldbeorganizedfromtimetotimefor thechemistry
teachersinorderto trainand sensitizethem on the need toincorporatefeedback
especiallydelayedfeedbackassessmentprocedureduringteachingandlearning.

Recommendations
In view of theafore-mentionededucationalimplicationofthefindingsofthisstudy,the
researchherebyrecommendsasfollows:

1.Chemistry teachers should ensurethat studentsare givenfeedbackespecially
delayed feedbackof theirresultduringteaching and learningbyprovidingan
explanationandexamplesas to whatisaccurateand inaccurateabout their work.

Thiswillmakethestudentsconcerntobeginto haveabetterunderstanding of

their capabilities anddevelopcapacitytomonitorandevaluatetheirownlearning
leadingtoimproveacademicachievement in chemistry.

2.Feedback(especiallydelayedfeedback)assessmentprocedureshouldbeincluded
inthe chemistry curriculum ofteacherstrainingInstitutions, inorderto

popularize theiruseamongtheteacher trainees SO astobringaboutmore
effectiveachievementinchemistryin thesecondaryschools.Thisisbecause,the
finding of the study have proven that delayedfeedbackaremoreeffectivein

enhancingstudentsachievementin chemistrythanimmediatefeedbackandno
feedback.

3. Chemistryteachers should be encouraged toattendregularworkshopsand
seminars toacquaint themselves withthoserequisiteskillsassociatedwith
delayedfeedbackassessmentprocedure.Suchworkshopsshould be organizedby
governmentandprofessionalbodiessuchasSTAN toeducateandsensitizethem
in the effectivenessofusingtheprocedureinenhancingstudents'achievement.

4. Governmentagencies/bodies,professionalassociationand curriculumplanners
shouldensurethatcurriculumimplementers put into practicetheuseofdelayed
feedbackassessmentprocedureinteachingandlearning.
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