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ABSTRACT

DecimalnumbersposesignificantchallengestolearnersatGrade5leveloftenleadingto

misconceptionsanddifficultiesinsolvingproblemswiththesemathematicalnumbers.This

researchisaimedatexploringspecificchallengesfacedbylearnersinsolvingproblemsinvolving

decimalnumbersandtoidentifypotentialstrategiestoenhancetheirunderstandingand

proficiencyinthistopic.

Theresearchemployedamixed-methodsapproach,combiningquantitativeandqualitativedata

collectionmethods.Structuredquestionnaireswere administeredtoadiversesampleof

facilitatorsandGrade5learnerstogatherquantitativedataontheirdifficulties,misconceptions

and attitudestowardsteachingand learningofdecimalnumbers.Additionally,in-depth

interviewswereconductedwithasmallersubsetoflearnersandfacilitatorstogaindeeper

insightintothechallengesfacedandpotentialsolutions.

Dataanalysisinvolvestheuseofdescriptivestatisticstosummarisequestionnaireresponses

andinferentialstatisticstoexaminerelationshipsbetweenvariables.Thematicanalysiswere

appliedtotheinterviewtranscriptstoidentifycommonchallengesandpotentialstrategiesfor

improvement.

Furthermore,ethicalconsiderationswereupheldthroughouttheresearchprocessensuring



8

participantconfidentiality,informedconsentandvoluntaryparticipation.Thefindingsofthis

studywillcontributetotheexistingbodyofknowledgeonthechallengesfacedbylearnersin

solving problemsinvolving decimalnumbersand providepracticalrecommendationsfor

educatorsandcurriculumdeveloperstoenhanceteachingandlearningstrategies.
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Chapter1:INTRODUCTION

1.1Introduction

Indailypractices,learnersnaturallyencounterthesituationwhichiscalledchallenges.The

teachingandlearningchallengescanbeexperiencedbylearnerswithvariousabilitylevelsand

groups.Thesechallengesneedtobeidentified,findoutthewaystomitigatethem and

determinethestrategiestoreduceorminimizethem.Thischapterisgoingtooutline

backgroundofthestudy,statementofthe problem,researchobjectives,researchquestions,

assumptionsofthestudy,significanceofthestudy,limitationsofthestudy,delimitationofthe

study,definitionoftermsandsummary.

1.2BACKGROUNDOFTHESTUDY

Mathematicsconceptsarecharacterisedbynewdiscoveries,knowledgeandgrowingnumberof

unansweredquestions.McMillan& Schumacher(2019)articulatethatthegrowingofnew

mathematicssolvingmethodshasplacedgreaterchallengesonmathematicslearners,the

learningofmathematicalconceptsandskillswithgrasping.Solvingproblemswithdecimal

numbersisoneofthetopicsinthestudyofmathematics.Hence,itsapplicationinothertopics

andreal-lifescenarioshasmotivatedtheresearchertocarryoutaresearchonthechallenges

facedbylearnersinteachingandlearningofsolvingadditionproblemsinvolvingdecimal
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numbersatDorsetprimaryschool.

TheresearcherwasapproachedbymanylearnersatDorsetprimaryschoolonhowbestthe

topicofdecimalnumberscanbesolvedsothattheycanreducethechallengesfaced.The

researcherisaDorset PrimarySchoolteacherwhosometimeshelpslearnersinmany

mathematicsareas.Theresearcher'sexperiencehasshownthatitisdifficultforaGrade5

learnerwhofailstograsptheconceptofdecimalnumberstoproperlytacklesomeofthe

challenginglifeproblems.

Thetopicofsolvingdecimalsisafundamentalskillwithsignificantreal-lifeapplications.

ProficiencyinthisareaiscrucialforGrade5learnersasitlaysthefoundationforadvanced

mathematicalconceptsandproblem-solvingabilities.Reys& Reys(2017),postulatethat

solvingdecimalproblemsisafundamentalmathematicalconcepttaughtatprimarylevelsolving

asabuildingblockforadvancedmathematicaltopics.Thisinspiredtheresearchertocarryout

theresearchafterhehaddiscoveredthatmasteringtheskillsrequiredtosolvedecimal

problemsiscrucialforlearners'successinhigh-levelmathematicsandvariousSTEMdisciplines.

Furthermore,theresearcherchosethistopicofadditionofdecimalnumbersbecausehefeels

thatthelearnerswillgainvaluableproblem-solvingskillsfrom thisareaofmathematicsand

thatitwillbuildontheskillstheyhavealreadyestablishedfrom theintroductionofdecimal

numbers.

ThechallengesfacedbyGradeFivelearnerswhensolvingproblemsinvolvingadditionof

decimalnumberscanhavearippleeffecttheirfutureacademicperformanceinmathematics
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andrelatedfields.Iflearnersstruggletounderstanddecimalconcepts,theymayfallbehindin

subsequentMathsclasseswheredecimaloperationsarebuiltupon(Wiggins&McTighe,2015).

Inadditiontothatlearnerswillstrugglewithmoreadvancedmathematicsconceptssuchas

fractions,algebra and geometry.Larkin (2016)advocatesthatiflearnersstruggle to

understanddecimalconceptstheylackconfidenceintheirmathematicsabilities,leadingto

anxietyanddecreasedmotivation.Thisimpliesthatlearnerswillperform poorlyinmaths-

relatedsubjectssuchasscienceandtechnologyimpactingtheirfuturecareerprospectsand

opportunities,particularlyinfieldsthatrequirestrongMathsskills.

Moreover,decimalnumberscanbeacognitiveandlearninghurdleformanystudents.Burns

(2016)articulatesthatstudentsneedtograsptheconceptsofplacevalueincludingthe

relationshipbetweendigitsindifferentpositions.InthesameveinKilpatricketal(2016)posit

thatstudentsoftenstrugglewithunderstandingtheconceptofplacevalueparticularlywhen

dealingwithdecimalnumbersleadingtoerrorswhenaddingdecimalnumbersasstudentsmay

notproperlyalignthedigitstoshow anunderstandingoftherelationshipsbetweenthe

differentplacevalues.Thisimpliesthatperformingarithmeticoperationswithdecimalnumbers

canbechallengingduetotheneedtoaligndigitscorrectly,forexample,whenadding3,65and

12,4;studentsmayincorrectlyalignthedigitsresultinganincorrectanswer.However,students

mayfocusonmemorisingproceduresratherthandevelopingadeepunderstandingofdecimal

conceptsleadingtodifficultiesinapplyingdecimalstoreal-worldproblems.VandeWalle(2015)

positsthatdecimalnotationcanbeconfusingespeciallywhendealingwithrepeatingdecimals,

scientificnotationordifferentdecimalseparators.Hence,students’priorknowledgeand
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experiencewithfractions,percentagesandratioscaninfluencetheirunderstandingofdecimals.

Moreover,decimalnumbersplayacrucialroleinmathematicsandhavenumerousreal-life

applications.Inmathematicsdecimalshelplearnersunderstandconceptslikeplacevalue,

roundingandestimation.Decimalsarealsousedinvariousmathematicaloperationssuchas

addition,subtraction,multiplicationanddivision.

Inaddition,inreal-lifeapplications,decimalsareusedwhencalculatingfinanceinterestrates,

investmentreturnsandcurrencyexchangerates.TheyarealsousedinSciencewhenmeasuring

quantitiesliketemperature,pHlevelsandchemicalconcentrations.Inthesamevein,Wiggins&

McTighe(2015)reiteratethatdecimalsareusedinhealthtomeasuremedicationdosages,

monitoringvitalsignsandcalculatingmedicalstatistics.Alsoincommercedecimalsareusedfor

pricinggoodsandservices,calculatingdiscountsandtaxes.

Therefore,understandingdecimalnumbersisvitalformakinginformeddecisionsinvarious

aspectsoflife.Burns(2016)articulatesthat,challengesfacedinadditionofdecimalnumbers

highlighttheneedforacomprehensiveandsupportivelearningenvironmentthataddressesthe

cognitiveandlearningdifficultiesassociatedwithdecimalnumbers.Hence,itisessentialto

addresschallengesfacedbylearnersearlyontopreventalong-term negativeimpacton

learners’mathematicseducationandfutureprospects.

1.3STATEMENTOFTHEPROBLEM

UnderstandingthechallengesfacedbyGradeFive(5)learnerswhensolvingproblemsinvolving

theadditionofdecimalnumbersiscrucialforrefiningeducationalapproaches.
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Byexaminingthesedifficulties,educatorscancreatetargetedinterventionstosupportstudent

learningandenhancetheirmathematicalskills.Thisstudyaimstoidentifyandanalysethe

specificobstaclesthatGrade5 learnersencounterwhenworkingwithdecimaladdition,

ultimately seeking to improve teaching strategies and promote academic success in

Mathematicsforthesestudents.

Ithoweverremainsafactthatsomelearnersstillhaveadifferentperceptionregardingthe

solvingofmathematicsproblems,withsomeignoringMathematicsasasubject;hencethiswill

affectlearnersleadingtofailureinthesubject.Girit& Akyuz(2015)positthatdecimal

numbersposeasignificantchallengeforlearnersatGradeFive(5)level,leadingtoalackof

understandingandproficiencyinsolvingthem.Moreover,learnersoftenencounterchallenges

inunderstandingandapplyingthemethodsinvolvedintheteachingandlearningofproblems

involvingtheadditionofdecimals.Hiebert&Grouws(2017)postulatethat,iflearnersfailto

grasptheconceptsofsolvingdecimalproblems,itwillbedifficultforthem tohaveasolid

foundationforadvancedmathematicalconceptsandproblem-solvingabilities.Theneedto

assesstheDorsetPrimarySchoolGradeFive(5)learners'perceptiononchallengesfacedin

teachingandlearningofsolvingproblemsinvolvingtheadditionofdecimalnumbersiswhat

promptedthisstudy.

1.4RESEARCHOBJECTIVES

Bytheendoftheresearchstudy,theresearcherandinformantsshouldbeableto:

1.4.1 identifythespecifictypesofchallengesandmisconceptionsGrade5learnersencounter
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whensolvingproblemsinvolvingadditionofdecimalnumbers.

1.4.2 explore the factors that contribute to these challenges,such as conceptual

misunderstandings,computationalerrorsorlackofexposuretodecimalnumberconcepts.

1.4.3examinethestrategiesthatGrade5learnersemploywhensolvingproblemsinvolving

additionofdecimalnumbersandevaluatetheireffectiveness.

1.5RESEARCHQUESTIONS

Theresearchseekstoanswerthefollowingquestions

1.5.1WhatarethechallengesandmisconceptionsfacedbyGradeFive(5)learnersinthe

learningofadditionofdecimalnumbers?

1.5.2WhatarethespecificfactorsthatcontributetoconceptualchallengesthatGrade5

learnersencounterwhenaddingdecimalnumbers?

1.5.3What arepossiblestrategiesthatGrade5learnerscanemploywhensolvingproblems

involvingadditionofdecimalnumbers?

1.6ASSUMPTIONOFTHESTUDY

Certainassumptionsweretakenintoconsiderationforthefindingstobevalid.Oneofthe

assumptionsisthatGrade5learnershavebeenintroducedtotheconceptofdecimalnumbers

andhaveabasicunderstandingofaddition.Inaddition,Schoenfeld(2016)articulatesthat,the
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challengesfacedbyGrade5learnersinteachingandlearningofaddingdecimalnumbersmay

stemfrommisconceptions,lackofpracticeordifficultiesinapplyingmathematicalprocedures.

Apartfrom that,thestudyassumesthatGrade5learners'performanceindecimaladdition

problemscanprovideinsightsintotheiroverallmathematicalproficiencyandtheeffectiveness

ofcurrentteachingmethods.However,theremaybevariationsinthechallengesfacedby

learnersbasedonfactorssuchaspriormathsachievement,teachingmethodologiesand

individuallearningstyles.

1.7SIGNIFICANCEOFTHESTUDY

ThesignificanceofstudyingthechallengesfacedbyGradeFive(5)learnerswhensolving

problemsinvolvingtheadditionofdecimalnumbersliesinitspotentialtoinform educational

practicesand improvestudentlearning outcomes.Byidentifying and addressing these

challenges,educators can tailor instructionalstrategies to better support students'

mathematicaldevelopmentandenhancetheirproblem-solvingskills.

Moreover,thestudyseekstoestablishthechallengesthatlearnersfaceinthemasteryofthe

conceptsinteachingandlearningofsolvingadditionproblemsinvolvingdecimalnumbersand

findeffectiveandever-lastingsolutions.Thestudycouldbesignificanttomanystakeholders.

Insupporttotheidea,thestudywillhelpfacilitatorstoplanandfacilitatelessonsthatclearly

bringouttolearnerstheunderstandingofsolvingadditionproblemsinvolvingdecimalnumbers.

Facilitatorswillalsoidentifygreyareasintheteachingandlearningofaddingdecimalnumbers

andstrategiestoclearthesegreyareas.UnderstandingthespecificdifficultiesthatGradeFive
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(5)learnersfaceinaddingdecimalnumberscanhelpteachersadjusttheirteachingmethodsto

targettheseareasofneed(VandeWalle,Karp&Bay-Williams,2020).Throughthisresearch,

insightsgained can contributeto moreeffectiveteaching strategies,improved student

outcomesandamoreequitablemathematicseducationsystem.

Moreover,thestudycouldbeimportanttolearnersasithelpstheminidentificationofpractical

applicationsofdecimalnumbersinreal-lifescenariossuchasSTEM subjectsandoptimisation

problems.Inaddition,learnerswillbenefitonhowtheprocessofsolvingdecimalproblems

requireslearnerstoanalyseandmanipulatemultiplevariables,fosteringhigher-orderthinking

skills.Thestudywilldemonstratethepositivecorrelationbetweenmasteryofadditionof

decimalnumbersandoverallachievementinMathematicsatGradeFive(5)learners.Ina

nutshell,learnerswillhavestrongmathematicsfoundations,real-lifeapplications,problem-

solvingskillsandacademicperformance.Addressingthechallengesidentifiedinthisstudycan

leadtoimprovedstudentperformanceinMathematics,potentiallyincreasingoverallacademic

achievementandconfidenceinmathematicalproblem-solving(Boaler,2016).

Furthermore,theschoolheadsandadministrationcouldbenefitfrom thestudythrough

understandingthechallengesbeingfacedbyGradeFive(5)learnerswhensolvingadditionof

decimalnumbers.Thismighthelptheschoolheadsandadministrationtoaccessboththe

learners'andfacilitators'teachingand learningactivitiesaccordingly.In thesamevein,

GutiérrezandBoaler(2021)postulatethat,byinvestigatingandaddressingdecimalchallenges

earlyinstudents'academicjourneys,educatorscanworktowardsreducingdisparitiesinmaths

achievementamongdiversestudentpopulations.
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Inadditiontothat,thestudycouldbesignificantfortheMinistryofPrimaryandSecondary

Educationasitmightrevealthelong-termbenefitsandimplicationsofdevelopingproficiencyin

solvingofadditionproblemsinvolvingdecimalnumbersbeyondO'level,includingfuture

educationalandcareerprospects.Thiscouldhelpthesepolicymakerstotakecorrective

measureslikedevotingmoretimeandfundstomathematicseducationsothatlearnerscan

understandthebenefitsandimportanceofengaginginmathematicsactivities.Findingsfrom

thisstudycancontributetotherefinementofmathscurriculatoensurethattheyadequately

addressthechallengesstudentsencounterwhenworkingwithdecimalnumbers(National

CouncilofTeachersofMathematics,2021).

Furthermore,theresearchercouldbenefitfrom thisstudythroughaddingknowledgetothe

academicbodyregardingtheimpactsofdecimalnumbersineducation.Thisknowledgewould

thenbeusedbyacademicsconductingresearchonthesametopicorrelatedtopics.

Moreover,thehecommunitycould benefitfrom thestudythrough understanding the

importanceandevidenceofthepositiveimpactofproficiencyinsolvingadditionproblems

involvingdecimalnumbers,onlearners'problem-solvingskills,criticalthinkingabilitiesand

mathematicalreasoning

1.8LIMITATIONSOFTHESTUDY

Thisstudymightencountersomevariousconstraints.Oneofthelimitationcouldbethat,some

oftheparticipantsmaynotbewillingtoparticipateinthestudyastheymightthinkitismeant

toexposetheirtruancyandacademicperformance.Tomitigatethislimitation,theresearcher
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willexplaintothelearnersthatthisstudyisforacademicpurposesandthattheiridentitieswill

notberevealedasstrictconfidentialityandanonymitywillbemaintainedthroughoutthestudy.

Thismightmakethemmorecomfortabletoparticipateinthestudy.

Anotherlimitationthatmightbeencounteredinthestudyistheissueofthetimesincelearners

involvedinthestudymayalsobehavingtheirnormalschoollessonswithfullypacked

timetables.Thismightdelaythestudyasitrendersaccessingtheparticipantsdifficulties.

Limitedtimefordatacollectionmayrestrictthedepthofthestudyandtheabilitytoexploreall

aspectsofthechallengesfacedbyGradeFive(5)learners(Boaler,2016).Tomitigatethis

limitation,theresearcherwillhavetoapproachtheschooladministratorsandinform themof

hisstudy.

Thestudywilluseasampleof25participantssinceitwillbeaqualitativestudyandthismight

makegeneralisationofthefindingstotheentirepopulationdifficult.Thesamplesizemaynot

berepresentativeoftheentirepopulationofGrade5learners.Thiscanlimitthegeneralisability

ofthefindings.Tomitigatethislimitation,thestudywillalsousedatacollectedfromprimary

sourcessuchasvariousliteraturesourceslikejournals,textbooksandotherpublications.

Furthermore,ifthesampleisnotrandomlyselected,thereisariskofsamplingbias,whichcan

affectthevalidityofthestudy.However,theconstraintsofthestudyrangefromfactorssuch

astime,finance,samplesize,lackofmuchco-operationfrom someofboththelearnersand

facilitators.

Financialconstraintscanalsodisruptsomeofthestudyactivitieswhichmaybelinedup.In

supporttotheidea,Johnson&Christensen(2019)reiteratethat,duetofinancialconstraints,
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lackofteachingandlearningmaterialsposeathreattothestudy.Furthermore,learners'

performanceandunderstandingofadditionofdecimalnumberscanbeinfluencedbyvarious

externalfactorssuchashomeenvironment,socio-economicstatusandpreviouseducational

experiences.Inthesameveins,Creswell(2014)echoesthat,externalfactorssuchasclassroom

environment,teachingmethodsandhomesupportcaninfluencehow learnersperform in

problem-solvingtasks.Thesefactorsshouldbecontrolledoraccountedforinthestudy.

However,theymaynotbefullycontrolledoraccountedforintheresearch,potentially

impactingtheaccuracyandcompletenessofthefindings.

Ontheotherhand,thevalidityandreliabilityoftheresearchinstrumentusedtoassessthe

challengesfacedbylearnersneedtobeconsidered.Iftheinstrumentisnotwell-designed,it

maynotaccuratelycapturethedifficultiesexperiencedbythelearners.

Thelanguageusedinthestudyandculturaldifferencesamonglearnersmayimpacttheir

understandingofdecimaladditionproblems.Leedy&Ormrod(2014)positthat,theinfluence

offacilitatorsonlearners'problem-solvingabilitiescannotbeignoredwhencarryingouta

research.Thisimpliesthatfacilitators'proficiencyinteachingdecimaladditionandtheir

approachtoproblem-solvingcanaffecttheresultsofthestudy.

Moreover,theresearchershouldensurethatethicalguidelinesarefollowedwhenconducting

researchinvolvingchildren.Informedconsent,privacyandconfidentialityshouldbecarefully

considered.

However,toovercometheselimitations,researcherscanuseappropriatesamplingtechniques,
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carefullydesign research instruments,controlforexternalfactors,conducta thorough

literaturereview and ensuretransparencyin reporting thestudyfindings.Additionally,

researchers should considercollaborating with educators and stakeholders to gain a

comprehensiveunderstandingofthechallengesfacedbyGradeFive(5)learnersinsolving

decimaladditionproblems.

1.9DELIMITATIONSOFTHESTUDY

ThisstudywillbecarriedoutfocusingatDorsetPrimarySchoolinShurugwidistrict,Midlands

province,67kmSouth-eastofGweru.TheschoolinsituatedintheresettlementareaofDorset.

Thisgeographicalareawaschosenbecauseitisconvenienttocarryoutaresearchatthislevel

sincetheresearcherisoneofthefacilitatorsatDorsetPrimaryschoolandhasobservedthe

Grade5learnersshowingdifferentattitudestowardsteachingandlearningofmathematics.

Furthermore,learnersandfacilitatorsarelikelytoprovidetrueandusefulinformationsincethe

researcherisfamiliartothem.Theresearcherisgoingtoworkwith25outof40Grade5

learnersatDorsetPrimarySchool.

Thisstudywilladoptthequalitativeresearchtechniques,usingsemi-structuredquestionnaire

astheresearchinstrument.Thiswillbedoneinordertogetadetailedaccountofthelearners’

perceptionsandattitudestowardsdecimalnumbers.Datacollectionwillbecontactedduring

schooldaysofacademicthirdtermoftheyear2024toensureconsistencyinthedatacollection

process.Thespecificassessmentmethodsortoolsthatwillbeusedtoevaluatethechallenges

facedbyGrade5couldincludetests,questionnaires,observationsoracombinationofmethods.
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1.10DEFINITIONOFKEYTERMS

1.10.1Learning

McMillan& Schumacher(2019)defineslearningastheprocessofgainingknowledgeand

experience,forexamplebystudying

1.10.2Teaching

Mishra&Koehler(2017)positthatteachingistheprocessofpropagationofideasinthe

developmentofskillsthatenablesanysocietysubsists.AccordingtoBurns(2014),teachingis

theprocessofimpartingknowledge,skillsandattitudestoothers.Thereforeteachingisa

processthatfacilitateslearning.

1.10.3Challenges

Accordingtowww.igi-global.com,challengesrefertosomethingthatbynatureorcharacter

serveschallengestomakeaspecialeffort,ademandtoexplainordifficultyinaundertaking

thatisstimulatingtooneengagedinchallengescanthereforebedefinedasdifficultiesor

problemsthattendtoretardprogress.

1.11Summary

Thischapterhighlightedthebackgroundofthestudy,statementoftheproblem,research

objectives,andimportanceofthestudy,delimitation,limitationsanddefinitionofkeyterms.

Thechapteralsoopensapieceofresearchinvolving.challengesfacedbyGradeFive(5)learners

indealingwithdirectednumbers.Thenextchapterwilldwellontheliteraturereview.
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CHAPTER2:LITERATUREREVIEW

2.1Introduction

Thischapterreviewssomechallengesencounteredbypupilsinteachingandlearningof

mathematicsespeciallyinthestudyofdecimalnumbers.Literaturereviewisapieceofacademic

writingdemonstratingknowledgeandunderstandingoftheacademicliteratureonaspecific

topicplacedincontext.Aliteraturereviewalsoincludescriticalevaluationofthematerials.This

iswhyitiscalledliteraturereviewratherthanliteraturereport.

2.2Importanceofliteraturereviewinthisresearch

LiteraturereviewplaysacrucialrolewheninvestigatingchallengesfacedbyGradeFivelearners

whensolvingproblemsinvolvingadditionofdecimalnumbers.Aliteraturereview helpsto

identifygapsinexistingresearch,allowinginvestigatorstofocusonareasthatrequirefurther

exploration.VandeWalle(2014)postulatesthat,aliteraturereview providesinsightinto

theoreticalframeworksandmodelsthathavebeenusedtoexplainchallengesfacedbylearners

indecimaladdition.Furthermore,aliteraturereviewinformsthedevelopmentofaresearch

methodologyincludingtheselectionofdatacollectiontoolsandprocedures.Inaddition,ithelps

establishthevalidityofresearchfindingsbydemonstratingthattheresultsareconsistentwith

existingresearch.Inthesamevein,Radatz(2018)reiteratesthatliteraturereviewalsoguides

thedevelopmentofrecommendationsforteachingandlearningdecimaladditionensuringthat

theserecommendationsaregroundedinexistingresearch.

Moreover,aliteraturereview facilitatescollaboration among researchers,educatorsand
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policymakersbyprovidingacommonlanguageandframeworkforunderstandingchallenges

facedbylearnersindealingwithdecimalnumbers.Byconductingacomprehensiveliterature

review,investigatorscandevelopanuancedunderstandingofthechallengesfacedbyGrade

Five learnerswhen solving problemsinvolving addition ofdecimalnumbers,ultimately

informingthedevelopmentofeffectivesolutionstosupportteachingandlearning.

2.3Theoriesonchallengesandmisconceptionsinsolvingproblemsinvolvingadditionof

decimalnumbers

Severaleducationaltheorieswerediscoveredtoaddresschallengesandmisconceptionsin

learnerswhensolvingproblemsinvolvingadditionofdecimalnumbers.Amongthesetheories

areCognitiveLoadTheory(CLT),SchematheoryandMathematicalCognitivemodel,Error

analysisframeworkandSocial-CulturalTheory.

AccordingtoSweller(2014)cognitiveloadtheory(CLT)isatheoreticalframeworkthat

articulateshowthehumancognitivesystem processesandretainsinformation.Thisimplies

thatcognitiveloadreferstotheamountofmentaleffortrequiredtocompleteatask.Itwas

developedbyJohnSweller,anAustralianeducationalpsychologist,in1980swhoarguedthat

theworkingmemoryhaslimitedcapacityandlearningisinfluencedbythecognitiveload

imposedonthelearner.Sweller’sworkbuiltontheearlierresearchofpsychologistssuchas

Miller(1956)andBruner(1966).Swelleretal(2015)reiteratethat,Cognitivecapacityfor

processinginformationislimitedandthatexcessivecognitiveloadcanimpedelearning.Inthe

contextofdecimalnumberaddition,cognitiveloadtheory,(CLT)canhelpexplainwhylearners
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maystrugglewithcomplexcalculations.Thetheoryisparticularlyrelevantsinceresearchhas

shownthatdecimalnumberscanbeachallengingconceptformanystudentstograsp,

particularlywhenitcomestoperformingarithmeticoperationssuchasaddition(Bay-Williams

&Martini,2015).

Thecognitiveloadassociatedwithaddingdecimalnumberscanbeattributedtoseveralfactors

includingintrinsic,extraneousandgermanecognitiveload.Theinherentcomplexityofthetask

which requireslearnersto understand theconceptofdecimalnumbersand arithmetic

operationsisintrinsiccognitiveload.Inadditionofdecimalnumbers,extraneouscognitiveload

istheunnecessarymentaleffortrequiredtocompletethetaskwhichcanbecausedbyfactors

suchaspoorinstructionsorconfusingnotation.Furthermoregermanecognitiveloadisthe

mentaleffortrequiredtocompletethetaskwhichcanbeinfluencedbyfactorssuchasprior

knowledgeandexperience.Overally,accordingtoCognitiveLoadTheory,workingmemoryhasa

limitedcapacityforprocessinginformationandcognitiveloadaffectstheefficiencyoflearning.

Byunderstandingthecognitiveloadassociatedwithaddingdecimalnumbers,facilitatorscan

designinstructionalstrategiesthatminimiseextraneouscognitiveloadandmaximisegermane

cognitiveload,ultimatelysupportinglearnersindevelopingadeeperunderstandingofdecimal

numbers.

Moreover,CLT emphasisesthe importance ofconstructing schemas,which are mental

frameworksthatorganizeandintegrateknowledge.Schematheory,alsoknownasschema-

based learning isa cognitive theorythatexplainshow learnersorganise and process

information.ThetheorywasfirstintroducedbypsychologistFredericBartlettin1932,butit
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waslaterdevelopedandpopularisedbycognitivepsychologistDavidRumelhartinthe1970s

and1980s(Rumelhart,2017).Schematheoryproposesthatlearnersorganiseknowledgeinto

mentalframeworksorschemastoorganiseandmakesenseofnewinformation.Rumelhart

(2017)reviewsthat,indecimalnumberaddition,schematheorycanhelpexplainhowlearners’

priorknowledgeandexperiencesinfluencetheirunderstandingofdecimalconcepts.Therefore,

whenlearnerslackpriorknowledge,theymaynothaveawell-developedschemafordecimal

numbers,makingitdifficultforthemtounderstandandapplydecimaladditionconcepts.This

impliesthat,teachingandlearningismoreeffectivewhenlearnerscanrelatenewconceptsand

experiencestoexistingschemas,reducingcognitiveloadandfacilitatingtheacquisitionand

retentionofknowledge.

Inaddition,Larkin(2018)assertsthat,learnersmaynothavehadsufficientpracticeinapplying

decimaladditionconcepts,makingitdifficultforthem toreinforcetheirschemaanddevelop

fluency.Additionally,learnersmayhavedevelopedmisconceptionsaboutdecimalnumbers,

suchasthinkingthatdecimalsarealwayssmallerwholenumbers.Thesemisconceptionscan

interferewiththedevelopmentofanaccurateschemafordecimaladdition.Kilpatricketal

(2016)articulatethat,byunderstandingschematheoryanditsimplicationsforlearning,

facilitatorscandesigninstructionthathelpslearnersdeveloparobustandaccurateschemafor

decimaladdition.

Inthesamevein,Mathematicalcognitivemodelisanothermodelthatdescribesthecognitive

processesinvolvedinmathematicalproblem-solvingincludingencoding,workingmemoryand

retrieval.TheMathematicalcognitivemodelwasdevelopedbyJohnAnderson(1983),an
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Americanpsychologistandcomputerscientist.Andersons’modeldescribesthecognitive

processesinvolvedinmathmeticalproblem-solving,includingtheroleofworkingmemory,long-

term memoryandproblem-solving,strategies(Larkin,2018).Therefore,themathematical

cognitivemodelishighlyrelevanttounderstandingthechallengesfacedbyGradeFivelearners

whensolvingproblemsinvolvingadditionofdecimalnumbers.Themodelhighlightsthe

importanceofworkingmemoryinmathematicalproblem-solving.GradeFivelearnersmay

strugglewithdecimaladditionproblemsduetolimitationsintheirworkingmemorycapacity.

Larkin(2018)reiteratesthatinthecontextofdecimalnumbers,mathematicalcognitivemodel

canhelpidentifyspecificcognitivechallengesthatlearnersmayface.Themodelemphasisesthe

roleoflong-term memoryinstoringandretrievingmathematicalknowledge.GradeFive

learnersmaystruggledecimaladditionfactsandproceduresfromlong-termmemoryleadingto

errorsanddifficulties.Wiggins&McTighe(2016)articulatethat,themathematicalcognitive

modeldescribestheimportanceofproblem-solvingstrategiessuchasdecompositionand

recompositioninmathematicalproblem-solving.Therefore,GradeFivelearnersmaystruggleto

applythesestrategieswhensolvingdecimaladdition.Byunderstandingthemathematical

cognitivemodel,facilitatorscandeveloptargetedinterventionstosupportGradeFivelearners

inovercomingchallengesrelatedtodecimaladdition.

Apartfrom that,Radatz(2018)arguesthatErroranalysisframeworkprovidesastructured

approachtoanalysingerrorsinmathematicalproblem-solving.Theerroranalysisframework

wasdevelopedbyHerbertGinsburg,arenownedmathematicseducatorandresearcher.Wiggins

&McTighe(2014)positthatGinsburg’sworkfocusedonunderstandinghowlearnersthink
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aboutmathematicsandhowtheydevelopmathematicalconcepts.Thisimpliesthatindecimal

numberaddition,erroranalysisframeworkcanhelpidentifycommonerrorpatternsand

underlyingcognitivedifficulties.Theerroranalysisframeworkisparticularlyrelevanttothe

challengesfacedbyGradeFivelearnerswhensolvingproblemsinvolvingadditionofdecimal

numbers.Insupport,Radatz(2018)reiteratesthat,byanalysinglearners’errors,facilitatorscan

identifycommonmisconceptionsanddifficultiessuchasdifficultywithregroupingcarrying

digitsandconfusionbetweendecimalandfractionconcepts.Hence,byusingtheerroranalysis

framework,facilitatorscandeveloptargetedinterventionstoaddressthesechallengesand

providelearnerswiththesupporttheyneedtosucceedindecimaladdition.

Apartfrom that,Social-culturaltheoryemphasisestheroleofsocialandculturalfactorsin

shapinglearners’understandingandperformance.Socio-culturaltheory,developedbyLev

Vygotsky,emphasisestheroleofsocialandculturalinshapinglearners’understandingand

performanceinmathematics(Vygotsky,2018).Thisimpliesthatindecimalnumberaddition,

socio-culturaltheorycanhelpexplainhowlearners’culturalbackgroundsandsocialinteractions

influencetheirlearning.Socio-culturaltheoryhighlightstheimportanceoflanguageand

communicationinmathematicsteachingandlearning.Learners’abilitytocommunicatetheir

thinkingandunderstandmathematicsconceptsisinfluencedbytheirlinguisticandcultural

backgrounds(Moschkovich,2014).Insupport,indecimalnumberadditionlearnersmaystruggle

tounderstandandusemathematicalvocabularysuchas“tenths”and“hundredths”whichcan

leadtoconfusionanderrors.Moreover,socio-culturaltheoryalsoemphasisestheimpactof

culturalbackgroundsonlearners’understandingofmathematicalconcepts.Civil(2016)posits
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thatlearnersfrom diverseculturalbackgroundsmaybringdifferentmathematicalknowledge

andexperiencestotheclassroom,whichcaninfluencetheirunderstandingofdecimaladdition.

Thisimpliesthatlearnersfrom culturesthatusedifferentnumbersystemsornotationmay

struggletoadapttothedecimalsystemusedinmathematics.

Moreover,socio-culturaltheoryhighlightstheimportanceofsocialinteractionsinmathematics

teachingandlearning.Learnerslearnmathematicsthroughinteractionswiththeirteachers,

peersandculturalartifacts(Vygotsky,2018).Indecimaladdition,learnersmaybenefitfrom

collaborativelearningactivitiessuchasworkinginpairsorsmallgroupstosolveproblems

whichcanhelpthemdeveloptheirunderstandingofdecimalconcepts.

Overally,byintegratingthesetheoreticalframeworks,researcherscandevelopacomprehensive

understandingofthechallengesfacedbyGradeFivelearnerswhensolvingproblemsinvolving

additionofdecimalnumbers.

2.4Challengesfacedbylearnersintheadditionofdecimalnumbersfromotherauthors

Studentsmaystrugglewithunderstandingtheconceptofdecimalplacevalue,especiallywhen

addingnumberswithdifferentdecimalplaces.Theymayhavedifficultyidentifyingthedecimal

places correctly.Kilpatrick et al(2016) articulate that learners often struggle with

understandingtheconceptofplacevalue,particularlywhendealingwithdecimalnumbers.

Furthermore,carryingoverwhenaddingdecimalnumberscanbeachallengeforlearners.Gall

etal(2017)reiteratesthatlearnersmayforgettocarryoverthedigitfromthetenthsplaceto

thenextplacevaluewhenthesumexceedsnine(9).Inthesamevein,Burns(2014)assertsthat
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learnersoftenstrugglewithregroupingandcarryingdigitswhenaddingdecimals.Therefore,

researchhasshownthatlearnersmayhavedifficultyunderstandingwhentoregroupandcarry

digitsleadingtoerrors.

Moreover,maintainingthealignmentofdecimalpointswhileaddingcanbetrickyforsome

students.Misalignmentcanalsoleadtoerrorsinthefinalsum.Boaler(2016)articulatesthat,

learnersmayforgettoincludethedecimalpointinthesumorplaceitincorrectly,resultingin

inaccurateanswers.Insupporttothat,VandeWalle(2014)mentionedthatlearnersoften

strugglewithunderstandingtheconceptofdecimalpoint,particularlywhendealingwith

additionproblems.Thisimpliesthatresearchhasshownthatlearnersmayhavedifficulty

understandingtherelationshipbetweenthedecimalpointandthedigitsthatfollowit.

Misinterpretingthenotationofdecimalnumbers(e.g.mistaking0.5for5)canleadtoerrors

whenaddingdecimalnumber.InthesameveinGutierrez&Boaler(2021)reiteratethat,with

anymathematicalskillorpracticeisessentialformasteringadditionofdecimalnumbers.Hence,

studentswholackpracticemaystruggletoperform decimalcalculationsaccuratelyand

efficiently.InsupporttothatRadatz(2018)arguesthatlearnersmayhavedifficultyreinforcing

theirunderstandingofdecimaladditionconceptswithoutadequatepractice.

Apartfrom that,Wiggins&McTighe(2015)reiteratethatlearnersoftenstruggletoseethe

relevanceofdecimaladditiontoreal-worldapplications.Onecandeducethatlearnersmayhave

difficultyunderstandingonhowdecimaladditionisusedineverydaylife,leadingtoalackof

motivationandengagement.Furthermore,studiesshowthatlearnersmayhavetroubleusing

visualaidslikenumberlinesandhundredschartstorepresentdecimalnumbers(Bruceetal,
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2014).Additionally,someauthorsnotethatlearnersmaystruggletoanalyseproblems

involvingdecimaladditionleadingtodifficultiesinselectingthecorrectoperationoralgorithm.

Overally,someemphasisthatstudentsshouldcomprehendtheconceptofplacevalueincluding

theimportanceofunderstandingplacevalueandtheuseofvisualaidstofacilitateteachingand

learning.Intermsofspecificstrategiesforaddingdecimalnumbers,authorsrecommend

methodslikethecolumnmethodorcountingonmethodwhichcanhelpstudentsaligndigits

correctlyandperformcalculationsefficiently.Apartfromthat,someemphasisetheimportance

ofbuildingastrongfoundationindecimalarithmeticincludingadditiontosupportstudents’

futuremathematicslearningandproblem-solvingabilities.

2.5Factorsrelatedtostudents'attitudesandresources

Students'attitudestowardsmathematicscaninfluencetheirmotivation,engagementand

persistencewhensolvingproblemsinvolvingtheadditionofdecimalnumbers.Insupport,

Hiebert&Grouws(2017)reiteratethat,positiveattitudescanleadtobetterproblem-solving

skills,whilenegativeattitudescanhinderlearningprogress.Therefore,negativeattitudes

towardsdecimalnumberscanhinderlearners’understandingandperformanceinmathematics.

Girit&Akyuz(2015)assertthat,researchhasshownthatlearnerswhoholdnegativeattitudes

towardsincludingdecimalnumberstendtoperform poorlyinmathematics.Furthermore,

negativeattitudescanleadtodecreasedmotivationandengagementmakingitevenmore

challengingforlearnerstounderstandandapplydecimalconcepts.

However,accesstoappropriateresourcessuchasmanipulative,worksheets,textbooks,online
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tutorialsandinteractivetoolscansupportstudentsinunderstandingandpractisingadditionof

decimalnumbers.Inthesamevein,Schoenfeld(2016)positsthat,lackofresourcesor

inadequateresourcescanimpedestudents'abilitytomasterthisskill.

Furthermore,students'perceptionsofthedifficultyofaddingdecimalnumberscanshapetheir

approachtoproblem-solving.Thosewhoviewdecimaladditionaschallengingmaybemore

likelytoexperienceanxietyandfrustration,affectingtheirperformance.

Moreover,students'beliefsintheirowncapabilitiestosolveproblemsinvolvingdecimal

additioncanimpacttheirwillingnesstopersistthroughchallengesandseekhelpwhenneeded.

Cohenetal(2018)reiteratethat,highself-efficacycanleadtogreaterproblem-solvingsuccess.

Apartfromthat,thesupportandguidanceprovidedbyfacilitatorscanalsoinfluencestudents'

attitudesandresourceutilisationwhensolvingproblemsinvolvingdecimaladdition.Mill(2014)

reiteratesthat,researchsuggeststhatfacilitatorbahaviors,teachingmethodsandeventeacher

attitudescansometimeshinderlearners’progress.Therefore,encouragingapositivelearning

environmentandprovidingeffectiveinstructionarekeyfactorsinfosteringstudentsuccess.

Additionally,learnerswhodonotdevelopastrongfoundationindecimalnumbersmaystruggle

withmoreadvancedmathematicalconcepts,furtherexacerbatingperformanceissues.Riceetal

(2018)arguethat,learnerswhostrugglewithdecimalnumbersmayexperiencedecreased

confidenceandmotivationleadingtopoorperformanceinmathematics.Effectiveteachingand

learningstrategiescansignificantlyimpactlearners’understandingandperformanceindecimal

numbers.Hence,theimpactofineffectiveteachingandlearningstrategiesandnegative

attitudesonlearners’performanceinmathematicscanbesignificant.
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2.6Causesofchallengesfacedwhendealingwithdecimalnumbers

SomeGradeFive(5)learnersmaystrugglewithalackoffoundationalunderstandingofdecimal

numbersandplacevalueconcepts,whichareessentialforaddingdecimalsaccurately.In

addition,Grade5learnersmayfindmentaladditionofdecimalnumberschallenging,especially

whendealingwithmultipledecimalplacesandcarryingover.

Furthermore,learnersmayhavemisconceptionsaboutdecimalnotationormakeerrorsin

aligningdecimalpoints,carryingoverdigitsorplacingthedecimalpointinthesum.Onthe

otherhandJohnson& Christensen(2019)articulatethat,insufficientpracticewithadding

decimalnumberscanhinderstudents'abilitytodevelopfluencyandconfidenceinperforming

thesecalculations.

Moreover,somestudentsmayexperiencemathsanxietywhenfacedwithproblemsinvolving

decimals,leadingtodecreasedperformanceandavoidanceofsuchtasks.Fraenteletal(2019)

postulatethataddingdecimalnumbersrequiresattentiontodetail,memoryandcomputational

skills,whichcanoverloadsomelearners,especiallyiftheyhaveweakworkingmemoryor

executivefunctionskills.

Moreover,facilitatorsplayasignificantroleinshapinglearners’understandingofdecimal

concepts.Researchsuggeststhatfacilitators’behaviors,teachingmethodsandevenfacilitator

attitudescansometimeshinderlearners’progress.

2.7Strategiesandinterventions

Toaddressthesechallenges,educatorscanemployvariousteachingstrategiessuchashands-
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onactivities,visualaids,real-worldexamplesandpracticeproblems.Encouragingstudentsto

explaintheirthoughtprocesswhenaddingdecimalnumberscanalsohelpidentifyandcorrect

misconceptions.

Inaddition,utilisingconcretemanipulativesuchasdigitalscales,decimalgridsorplacevalue

diskscanhelpstudentsvisualiseandunderstandtheconceptofdecimaladdition.Encouraging

theuseofvisualrepresentationslikenumberlinesorgridshelpstudentsseetherelationship

betweendecimalnumbersandsupporttheirunderstandingofaddition(Boaler,2016).In

supporttothis,VandeWalle(2014)articulatesthat,utilisebase-tenblocksnumberlinesand

hundredstohelplearnersvisualisedecimalconceptsandrelationships.Therefore,itisof

paramountimportancetoincorporatereal-worldexamplesandapplicationssuchasmeasuring

lengthsandweightstoillustratetherelevanceandimportanceofdecimaladdition.Startwith

concreteobjects,thenmovetorepresentationmodelsandfinallyabstractrepresentationsto

helpstudentsunderstanddecimalconcepts(VandeWalle,2014).

Moreover,learnersare encouraged to engage in a collaborative teaching and learning

environmentwheretheycandiscussandsharetheirknowledgeorunderstandingofdecimal

concepts.Presentstudentswithreal-worldproblemsinvolvingdecimalstodemonstratethe

practicalapplicationofdecimaladditionandenhancestudentengagement(Hiebert&Grouws,

2017).InthesameveinSchoenfeld(2016)reiteratesthatfosterpeercollaborationandgroup

worktoencouragediscussion,problem-solvingandexplanationofstrategiesforaddingdecimal

numbers.Thisimpliesthatlearnersareprovidedwithdifferentiatedinstructiontocaterto

learners'varyinglevelsofunderstandingandpaceoflearning,offeringadditionalsupportor
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challengesasneeded.Insupport,Tomlinson(2018)positsthat,catertodiverselearningstyles

andabilitiesbyprovidingvariousteachingstrategiessuchasvisual,auditoryandkinesthetic

approaches.Thisimpliesthat,itisessentialtoincoperatereal-worldexamplesandapplications

tohelplearnersseetherelevanceandimportanceofdecimaladdition.

Hiebert&Grouws(2017)postulatethat,wheninteachingandlearningofdecimalnumbers,

facilitatorsmayofferexplicitinstructionondecimaladditionstrategies,emphasisthesteps

involved,commonerrorstoavoidandeffectiveproblem-solvingtechniques.Hence,providing

explicitinstructionandstep-by-stepguidanceondecimaladditionprocedures,includinglining

updecimalpointsandcarryingdigitscanhelplearnersbuildconfidenceandfluency.

Providetimelyfeedbackonstudentwork,highlightingstrengthsandareasforimprovementand

encourage students to reflecton theirproblem-solving processes (Schoenfeld,2016).

Additionally,encouragingpracticeandconstructivefeedbackcanhelplearnersreinforcetheir

understanding ofdecimaladdition concepts.Encourage learnersto view challengesas

opportunitiesforgrowthandlearning,ratherthanasthreatstotheiregoorself-worth(Dweck,

2016).

Furthermore,when learnershave a growth mindset,they can utilise online resources,

mathematicsapplicationsandgamestoengageininteractivelearningexperiencesfordecimal

addition.Whenteachingdecimalsatprimarylevel,itisessentialtousemediathatisengaging,

interactiveandeasytounderstand.Fosnot&Dolk(2014)articulatethat,byincorporating

mediatypesintoyourlessons,youcancreateanengagingandinteractivelearningenvironment

thatsupportsstudents’understandingofdecimals.Therefore,byimplementingthesestrategies,
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facilitatorscanprovidetargetedsupporttoGradefivelearnerswhostrugglewithdecimal

additionchallenges.Additionally,researchshowedthatthebestapproachtoteachingand

learningofdecimalnumbersinvolvesacombinationofconceptualunderstanding,procedural

fluencyandreal-worldapplications.

2.8Discursiveskillsthatcanhelpstudents

Encouragingstudentstoexplaintheirthoughtprocessesandstrategiesforaddingdecimal

numbers.Thiscanhelpthem clarifytheirunderstandingandmaketheirproblem-solving

methodsexplicittothemselvesandothers(NGACenter&CCSSO,2021).

Furthermore,teachingstudentstojustifytheiranswersandexplainwhyaparticularmethodor

solutioniscorrectisaessential.Justifyinganswersfosterscriticalthinkingandhelpsstudents

developadeeperunderstandingoftheconceptsinvolvedinaddingdecimalnumbers(Boaler,

2016).

Moreover,itisofparamountimportancetopromoteargumentationanddiscussionamong

students,wheretheycancompareandevaluatedifferentapproachestoaddingdecimal

numbers.Alsoencouragingthemtodefendtheirreasoningandcritiquethestrategiesoftheir

peers.

In addition,encouraging studentsto askquestionswhen theyencounterchallengesor

uncertaintieswhileaddingdecimalnumberscanhelplearners.Encouraginglearnerstoask

questionshelpthemidentifyareasofconfusionanddeepentheirunderstandingthroughinquiry

(HiebertandGrouws,2017).
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Furthermore,fosteringcollaborativeproblem-solvingactivitieswherestudentsworktogether

tosolveproblemsinvolvingdecimaladditionimprovelearners’communicationandretention

skills.In the samevein,Schoenfeld (2016)postulatesthat,collaboration can enhance

communicationskillsandprovideopportunitiesforpeerlearningandsupport.

Overally,encouraging studentsto reflecton theirproblem-solving experiences,identify

strategiesthatwereeffectiveorineffectiveandconsiderhowtheycanbeimplemented,improve

theirapproachesinthefuture.

2.9Summary

Inanoverviewofthischapterthereisevidencethatthereisexistingcontentproducedby

authorsandresearchersintheirworkinvolvingdecimalnumbers.Wenotedfrom various

writersthatthedifficultiesinvolvedwhenlearnerscarryoutoperationswithdecimalnumbers

canbetracedtoasfarastheinventionofdecimals.Theaspectsofteachingandlearning

methodsandlearners̀attitudetowardsmathematicswerealsoreviewed.Thenextchapterwill

focusonthemethodology.

CHAPTER3:RESEARCHMETHODOLOGY
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3.1Introduction

Methodologyisasystematictheoreticalanalysisofmethodsappliedtoafieldofstudy.This

chapterpresentsthestudyparadigm,theresearchdesign,theresearchpopulation and

sampling,samplingtechniqueandprocedures,datacollectionmethods,dataanalysismethods,

datapresentationandthetrustworthinessofthestudy.

3.2Thestudyparadigm

Theresearchisguidedbytheinterpretivistsparadigm.Thisparadigmisbasedontheideathat

themethodsusedtounderstandinformationrelatedtohumansandsocialsciencescannotbe

thesameasitsusageinphysicalsciences.Thisismainlybecausehumansexplaintheirworld

and then acton thisexplanation,even ifothersdo notagree (Bragg and Herbert,

2017).Therefore,interpretivistsadoptarelativisticontology,inwhichasinglephenomenon

mayhavemultipleexplanations, ratherthanatruththatcanbedeterminedthrougha

measurementprocess.Infact,from theperspectiveofinterpretivism,researcherscangaina

deeperunderstandingoftheresearchphenomenonandthecomplexityofitsuniquecontext,

insteadoftryingtogeneralisetheunderstandingoftheentirepopulation(Cohenetal,

2018).Therefore,theinterpretivism paradigm helpsinprovidinganin-depthanalysisofthe

challengesfacedbyGradeFive(5)learnersinsolvingproblemsinvolvingadditionofdecimal

numbers,fromthedifferentperspectivesofGradeFive(5)learners.

3.3Researchdesigns

Thisdesigninvolvesobserving,describinganddocumentingthechallengesfacedbyGradeFive
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(5)learnerswhensolvingproblemsinvolvingdecimalnumbers.Questionnaires,interviewsand

testswereusedtogatherinformationaboutstudents'experiencesanddifficulties.Theresearch

usesmixedresearchdesign.

Quantitativeresearchusestablesandgraphstopresentdatawhilequalitativeresearchgets

informationonpersonalexperienceonhowtheyviewtheteachingandlearningofadditionof

decimals.Thisdesigninvolvesimplementinginterventionsorteachingstrategiesaimedat

addressingthechallengesfacedbyGradeFive(5)learnerswhenworkingwithdecimalnumbers.

Theeffectivenessofdifferentapproacheswerecomparedthroughpre-testandpost-testor

controlgroups.

Creswell(2014)postulatesthatqualitativeresearchdesignreferstoaresearchapproachthat

focusesoncollectingandanalysingnon-numericaldatatogainadeeperunderstandingofa

particularphenomenon orresearch question.Therefore,qualitative research design is

characterisedbyexploratorynature,non-numericaldata,in-depthanalysisandflexibilityand

adaptability.Moreover,qualitativeresearchprovidescontextualunderstandingoftheresearch

topic,richanddetaileddatawhichcanbeusedtodeveloptheories,modelsandframeworks.

Denzin(2017)reiteratesthatqualitativeresearchisidealforgeneratingtheories,modelsand

frameworksthatcanbeusedtoexplaincomplexphenomena.Inaddition,qualitativeresearch

designrequiresasmallsamplesizewhichcanbebeneficialforresearcherswhoareworking

withlimitedresources.InthesameveinPatton(2015)articulatesthat,qualitativeresearch

designallowsdatatriangulationandresearcherstogatherdatafrom theperspectivesof

participants.Thisimpliesthatthatqualitativeresearchenablesresearcherstogaininsightinto
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learners’perspectives,attitudesandbeliefsaboutdecimalnumbersandmathematicsingeneral.

Hence,thismixeddesigncombinesquantitativeandqualitativeresearchmethodstoprovidea

comprehensiveunderstandingofthechallengesfacedbyGrade5learners.Quantitativedata

wascollectedthroughassessments,whilequalitativedatawasgatheredthroughobservations,

interviewsorfocusgroups.

Moreover,thisdesigninvolvesstudyingGradeFive(5)learnersoveranextendedperiodto

trackchangesintheirunderstandingandproficiencyinaddingdecimalnumbers.Longitudinal

studiescanprovideinsightsintotheprogressionofchallengesandlearningdifficultiesover

time.Therefore,thisdesigninvolvesin-depthinvestigationofspecificindividualsorgroupsof

GradeFive(5)learnerstounderstandtheiruniquechallengesandexperienceswhenworking

withdecimalnumbers.Casestudiescanproviderich,detailedinsightsintothecomplexitiesof

thelearningprocess.

3.4Population

Thetargetpopulationisthecollectivesetfrom whichtheresearchattractsparticipantsare

collected(BraggandHerbert,2017).Thelearnersresearchpopulationforthisstudywasforty

(40)GradeFive(5)learnersfromDorsetPrimarySchool.GradeFive(5)learnerswerechosen

asthetargetedpopulationbecausethestudysoughttoassessthechallengesfacedbyGrade

Five(5)learnersinsolvingproblemsinvolvingadditionofdecimalnumbers,hencetheywere

consideredinabetterpositiontoprovidetherequireddata.Theresearchpopulationfor

facilitatorswaseight(8)juniorclassfacilitators.Thejuniorclassfacilitatorswerechosenas
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targetedpopulationbecausetheyhavetheknowhowofchallengesfacedindecimalssincethe

conceptistaughtatjuniorlevel.TheschoolisintheruralareaofShurugwiDistrictofMidlands

Province.

3.5Samplingtechnique

Inquantitativesample,astratifiedrandom samplingtechniquewillbeemployedtoselect

participantsfrom diverserangeofGradeFive(5)classes.Thesamplesizewillbedetermined

usingappropriatestatisticalcalculationstoensureadequaterepresentation.Inqualitative

sample,apurposivesamplewillbeusedtoselectlearnersandfacilitatorswhohaveexperience

withdecimalnumbers.Asmallsubsetofparticipantswillbechosentoproviderichandin-depth

insights.

Thisstudywilluseconveniencesamplingtoselectparticipants.FellowsandLiu(2015)define

conveniencesamplingasanon-probabilitysamplingtechniquethatinvolvesselectingresearch

participantsbasedontheiravailabilityandwillingnesstoparticipate.Becausethetarget

populationisrelativelyhomogeneous,theresearcherwillworkwithparticipantswhoarereadily

availabletoparticipateintheresearchatanytime.However,theresearcherwillmakesurethat

whenapproachingtheparticipants,hedeterminesthattheyareGrade5learnersfromDorset

PrimarySchool.TheresearcherwillusetheregisterofGrade5learnersprovidedbyGrade5

facilitatorfrom theschoolasthesampleframework.Thisregistercontainthenamesofthe

forty(40)Grade5learners.
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3.6Sampleandsamplingmethod

Asampleistheportionofsubjectsselectedfrom thetargetpopulationtoparticipateinthe

study.Inthiscase,asampleof25participantswasselectedfrom thetargetpopulation.The

randomsamplingmethodwasusedinthestudy.GradeFive(5)learnerswereselectedfromthe

populationwithoutanyspecificcriteria.Thismethodhelpstoreducebiasandensureseach

studenthasanequalchanceofbeingselected.Therespondentswereselectedofthebasisthat

theywereonceteachersintheareaofstudy.Forlearners,theresearchercut40smallpiecesof

papers.Thepaperswerewrittenyesandnoandtheywereplacedinthebox.25ofthemwere

writtenyesand15werewrittenno.Eachlearnerwasgivenchancetopickonepaperfromthe

box.Thosewhopickedyeswereconsideredfortheexperiment.Forfacilitators,theresearcher

cut8smallpiecesofpapersandplacedthem againintheboxes.Amongthepapers3were

writtenagreeandtheother5werewrittendisagree.Thosewhopickedagreewereconsidered

forthestudy.

3.7Datacollectioninstruments

Creswell(2014)assertsthat,researchinstrumentsaretoolsusedtocollectdatatofind

solutionstoproblemsunderinvestigation.Thisstudyemployedobservation,pre-testsandpost

-tests,interviewsandquestionnairesasdatacollectioninstruments.

3.7.1Observation

ResearchersobservedGradeFive(5)learnersastheyworkonadditionproblemsinvolving

decimalnumbersinanaturalclassroomsetting.Thismethodallowsforthedirectobservation
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ofstudentbehaviors,strategies,andchallenges.Inthesamevein,Yin(2014)postulatethat

observationallowsresearcherstodirectlyobservethebehaviorandactionsofGrade5learners

astheysolveproblemsinvolvingadditionofdecimalnumbers.Additionallyobservationmethod

canproviderichanddetaileddataaboutthechallengesfacedbyGrade5learnersincluding

theirthoughtprocesses,problem-solvingstrategiesandemotionalresponses.

Moreover,observationallowsresearcherstogainadeeperunderstandingofthecontextin

whichgrade5learnersaresolvingproblemsinvolvingadditionofdecimalnumbers.Insupport

totheidea,Patton(2015)perpetuatesthatobservationallowsresearcherstocollectdata

withoutdisruptingthenaturalbehaviorofthelearnersandgainadeeperunderstandingofthe

context.Inaddition,observationsprovideanopportunityforresearcherstoaskfollow-up

questionstoclarifyorseekadditionalinformationaboutthechallengesfacedbyGradeFive

learners.Creswell(2014)articulatesthatobservationcanprovideinsightintothelearning

processofGrade5learnersincludingtheirstrengths,weaknessesandareasofdifficulty.Hence,

observationcanprovidevaluableinformationforinforminginstructionanddevelopingtargeted

interventions to supportlearners who struggle.Additionally,Yin (2014)argues that,

observationcanbeusedinconjunctionwithotherresearchmethodssuchassurveysand

interviewstotriangulatedataandincreasethevalidityofthefindings.

3.7.2Interviews

InterviewswerealsoconductedwithGradeFive(5)learnerswhoprovidedin-depthinformation

abouttheirexperiences,thoughtprocessesanddifficultieswhenaddingdecimalnumbers.

AccordingtoKvale(2017)aninterviewisaqualitativeresearchmethodusedtocollectdata
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throughaconversationbetweentheresearcherandtheparticipant.Therefore,aninterviewcan

beconductedinvarioussettingssuchasface-to-face,phone,videoconferencingoronline.

Patton(2015)articulatesthatitissemi-structuredorunstructuredconversationthataimsto

gatherin-depth,detailedinformationaboutparticipantsthoughts,feelings,perspectivesand

experiences.Structured,semi-structuredorevenone-on-oneinterviewscanbeusedtogather

qualitative data.Structured interviews follow a predetermined setofquestions while

unstructuredinterviewsallowforflexibleandspontaneousconversation.Ontheotherhand,

semi-structuredinterviewsusemixofopen-endedandclosedquestions.Bernard(2017)

perpetuatesthattheresearchertypicallypreparesaninterviewguideorprotocolwithopen-

endedquestionstofacilitatetheconversation.

Furthermore,interviewsofferseveraladvantageswhencollectingdataparticularlyinqualitative

research.Theyproviderich,detailedinformationaboutparticipants’thoughtsfeelingsand

experiences(Kvale,2017).Thisimpliesthatinterviewsallowresearcherstogaininsightinto

participants’personalexperiences,perspectivesandcontextsthatenableopportunitiesfor

follow upandprobingformoreinformation.Inaddition,interviewsallow researchersto

establisharapportwithparticipants,buildingtrustandencourageopencommunication.Patton

(2015)elucidatesthatinterviewscanbeadoptedtosuittheresearchquestion,participantand

context.Therefore,semi-structuredinterviewswerecreatedforthisresearchstudyinsucha

waythattheycancapturethenuancesandcomplexitiesofparticipants’experienceswhich

mightbelostinotherdatacollectionmethods.
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3.7.3Questionnaires

AdministeringquestionnairestoGradeFive(5)learnersandfacilitatorscanhelpcollect

quantitativedataontheirperceptions,attitudesandchallengesrelatedtoaddingdecimal

numbers.Creswell(2014)definesaquestionnaireasaresearchinstrumentusedtocollectdata

fromrespondentsthroughaseriesofquestions.Onecandeducethataquestionnaireisaself-

reportmeasurethatallowsrespondentstoprovideinformationabouttheirattitudes,beliefs,

behaviorsanddemographics.Questionnairescanbeadministeredinvariousformatsincluding

paper-and-pencil,onlineortelephonesurvey(Dillman,2017).Theresearcherofthisstudyused

paper-and-pencilquestionnairesthatconsistofasetofmultiple-choicequestionsandopen-

endedresponseoptions.Theformatisrelativelyinexpensiveandallow forstandarddata

collectionresearcherstogeneralisetheirfindingstolargepopulation.

Moreover,questionnairescanbeadministeredquicklyandeffecientlyallowingresearchersto

collectdatafromlargenumberofparticipantsinashortamountoftime.Theyensurethatdata

iscollectedinastandardisedway,reducingtheriskofbiasandincreasingthereliabilityofdata.

Creswell(2014)arguesthatquestionnairescanprovideparticipantswithanonymitywhichcan

increasethelikelihood ofhonestand accurate.Additionally,questionnairescan provide

quantitativedatawhichcanbeusedtoidentifyrealtrendsandpatternsinthechallengesfaced

byGradeFivelearners.Fowler(2014)reiteratesthatquestionnairescanprovidevaluable

information forinforming instruction and developing targeted interventionsto support

studentswhoarestruggling.Hence,questionnaireswereadministeredinaclassroom setting,

makingiteasytocollectdatafromanumberofstudentshelpingtoidentifycommonchallenges
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facedbyGradeFivelearnerswhensolvingproblemsinvolvingadditionofdecimalnumbers.

3.7.4Problem-SolvingTasks

PresentingGradeFive(5)learnerswithspecificproblem-solvingtasksinvolvingtheadditionof

decimalnumberscanhelpresearchersassesstheirskills,approaches,anddifficultiesinreal-life.

Problem-solvingtasksareactivitiesthatrequirelearnerstoapplymathematicalconceptsand

skillstosolvereal-worldproblems(Schoenfeld2014).InthecontextofGrade5learnerssolving

problemsinvolvingadditionofdecimalnumbers,problem-solvingtasksmayincludereal-world

scenarios,wordproblemsandopen-endedproblems.Thisimpliesthatlearnersarepresented

withreal-worldscenariosthatrequirethem toadddecimalnumberssuchascalculatingthe

totalcostofitemspurchasedatastore.Inaddition,learnersarealsopresentedwithword

problemsthatrequirethemtoadddecimalnumberssuchascalculatingthedistancetravelled

byalorry.Inthesamevein,learnersarepresentedwithopen-endedproblemsthatrequirethem

toadddecimalnumberssuchascalculatingthetotalamountofmoneyearnedbyaperson.

Moreover,problem-solvingtasksprovideanauthenticassessmentoflearners’abilitytoapply

mathematicalconceptsandskillstoreal-worldproblems.VandeWalle& Karp(2019)assert

thatproblem-solvingtasksrequirelearnerstothinkcriticallyanddevelopproblem-solvingskills

whichareessentialforsuccessinmathematicsandothersubjects.Inadditiontothat,problem-

solvingtaskscanhelpresearchersidentifymisconceptionsandareasofdifficultythatlearners

mayhavewhensolvingproblemsinvolvingadditionofdecimalnumbers.Theycanenhance

learnerengagementandmotivationaslearnersarepresentedwithreal-worldscenariosthat

requirethemtoapplymathematicalconceptsandskills.Kilpatrick&Swafford(2014)reiterate
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thatproblem-solvingtaskscanhelplearnersdevelopmathematicalmodelingskillswhich

involveusingmathematicalconceptsandskillstomodelandsolvereal-worldproblems.Hence,

problem-solvingtaskscanpromotedeepunderstandingofmathematicalconceptsandskillsas

learnersarerequiredtoapplythemtosolvereal-worldproblems.Inanutshell,problem-solving

taskscanprovidevaluableinformationforinforminginstructionanddevelopingtargeted

interventionstosupportlearnerswhoarestruggling.

3.7.5Think-AloudProtocols:

Ericsson(2015)assertsthatthink-aloudprotocolsarearesearchmethodusedtogatherdata

onindividualsthoughtprocesses,problem-solvingstrategiesdecision-makingwhileperforming

atask.InthecontextofinvestigatingchallengesfacedbyGradeFivelearnerswhensolving

problemsinvolvingadditionofdecimalnumbers,think-aloudprotocolsinvolveaskinglearners

toverbalisetheirthoughts,feelingsandproblem-solvingstrategieswhilesolvingmathematics

problems.

AskingGradeFive(5)learnerstoverbalisetheirthoughtprocessesastheysolveaddition

problemswithdecimalnumbersprovidesinsightsintotheirreasoning,strategiesanddecision-

makingduringproblem-solving.Fonteyn&Kuipers(2016)articulatethatthink-aloudprotocols

provideauniquewindowintothecognitiveprocessofGrade5learnersallowingresearchersto

understandhowtheythink,reasonandsolveproblems.Thisimpliesthatthink-aloudprotocols

canhelpresearchersidentifyspecificchallengesandmisconceptionsthatGrade5learners

encounterwhensolvingproblemsinvolvingadditionofdecimalnumbers.
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Moreover,think-aloudprotocolscanprovideinsightintotheproblem-solvingstrategiesusedby

Grade5learnersincludingtheirstrengthsandweaknesses.Thedatacollectedthroughthink-

aloudprotocolscanbeusedtodeveloptargetedinterventionstosupportGrade5learnerswho

strugglewithadditionofdecimalnumbers(VanSomerenetal2014).Additionally,think-aloud

protocolscanincreasethevalidityandreliabilityofresearchfindingsbyprovidingamoredirect

andunobtrusivemeasureofcognitiveprocesses.Inanutshell,theycanbeadaptedtosuitthe

needsofdifferentresearchstudiesandcanbeusedinconjunctionwithotherresearchmethods

providingamorenuancedunderstandingoflearnerperspectivesandexperienceswhichcan

informteachingpracticesandcurriculumdesign.

3.7.6Tests/Assessments:

AccordingtoPopham (2014),testsorassessmentsareevaluationtoolsusedtomeasurea

studentsknowledge,skillsandunderstandingofaparticularsubjectorconcept.Inthecontext

ofinvestigatingchallengesfacedbyGrade5learnerswhensolvingproblemsinvolvingaddition

ofdecimalnumbers,testsorassessmentswereusedtoevaluatestudents’understandingof

decimalnumbersandtheirabilitytoperformarithmeticoperations.Administeringstandardised

testsorassessmentsfocusedonadditionofdecimalnumberscanhelpresearchersevaluatethe

performanceandproficiencyofgrade5learnersinthisspecificskillarea(Mills2014).Testsor

assessmentscanbestandardisedallowingforconsistentevaluationoflearners’knowledgeand

skills.Therefore,theresearcherofthisstudyusedpre-testandpost-testtoassessthe

performanceofGrade5learnerswhensolvingproblemsinvolvingadditionofdecimalnumbers.

Furthermore,testsorassessmentsprovideanobjectivemeasurementofstudents’knowledge
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andskillsreducingtheriskofbias.Crocker&Algina(2016)reiteratethattestsorassessments

canprovidedata-driveninsightsthatcaninform decisionmakingattheclassroom,schoolor

districtlevel.Onecandeducethattestsorassessmentscanprovidecomparabledataacross

differentschools,districtsorcountriesallowingforabroaderunderstandingofthechallenges

facedbyGradeFivelearners.Hence,testsorassessmentscanbedesignedtocollectefficient

datafrom alargenumberoflearners,reducingthetimeandresourcesrequiredfordata

collection.

Inaddition,testsorassessmentscanhelpresearchersidentifyknowledgegapsandareaswhere

studentsneedadditionalsupport.Insupporttotheidea,Nitko(2014)positsthattestsor

assessmentscanbeusedtomonitorstudents’progressovertime,allowingteacherstoadjust

theirinstructiontomeettheneedsoftheirstudents.Moreover,testsorassessmentsprovide

valuableinformationforinforminginstructionanddevelopingtargetedinterventionstosupport

studentwhoarestruggling.Popham (2014)positsthattestsorassessmentscanevaluate

students’problem-solvingskillsincludingtheirabilitytoapplymathematicalconceptstoreal-

worldproblems.Overally,testsandassessmentscanbedesignedtoimprovethevalidityofthe

resultsbyusingavarietyofquestiontypesandformats.

3.7.7WorkSamples/Artifacts:

CollectingandanalysingGradeFive(5)learners'worksamples,suchascompletedmathematics

assignmentsorproblem-solvingworksheetsprovidesconcreteevidenceoftheirunderstanding

andperformanceinaddingdecimalnumbers.Creswell(2014)arguesthatworksamplesor

artifactsrefertotheactualworkproducedbystudents,suchasworksheets,quizzes,tests,
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projectsandotherassignments.Worksamplescanprovidevaluableinsightsintothechallenges

facedbyGradeFivelearnerswhensolvingproblemsinvolvingadditionofdecimalnumbers.

Patton(2015)positsthatworksamplesorartifactsprovideanauthenticrepresentationof

students’workallowingresearcherstogainmoreaccurateunderstandingoftheirchallenges.

ThisimpliesthatworksamplesorartifactsprovidecontextofthechallengesfacedbyGrade

Fivelearnersallowingresearcherstounderstandthespecificproblemsanddifficultiesthey

encounter.Inaddition,collectingworksamplesorartifactsisanon-intrusivemethodthat

providesapermanentrecordoflearners’work,detailedinformationaboutstudents’thought

processes,problem-solvingstrategiesanderrorsallowingresearcherstocollect,reviewand

analysedatawithoutdisruptingthenaturallearningenvironment.

Yin(2014)postulatesthatworksamplesorartifactscanprovidevaluableinformationfor

informinginstructionanddevelopingtargetedinterventionstosupportstudentwhoare

struggling.Therefore,worksamplesorassessmentsareusedtoassessstudentlearningand

understandingofmathematicalconceptsincludingadditionofdecimalnumbers.Theycanbe

usedinconjunctionwithotherresearchmethodssuchassurveysandinterviewstotriangulate

dataandincreasethevalidityofthefindings.
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3.8Datapresentationmethodsandanalysis

Datawascollectedandpresentedthroughtheuseoftables,piecharts,bargraphs,andcolumn

graphs.Presentingdatacanbeastraightforwardwaytoorganiseanddisplaynumerical

informationrelatedtothechallengesfacedbyGradeFive(5)learnerswhenaddingdecimal

numbers.Dataanalysisistheprocessofevaluatinggivendatausinganalyticalandlogical

reasoningtoexaminecomponentsofthedataprovided.

3.9Datacollectionprocedures

Inthisresearch,theresearchervisitedDorsetprimaryschooladministratorstoseekpermission

toengagejuniorclassteachersinthisresearch.Theresearcherseekspermissiontoengage

Gradefivelearnerswhoweretobeselectedthroughsimplerandom sampling.Afterbeing

grantedpermissionbytheschooladministrators,theresearcherintroducedhimselftothe

Dorsetprimaryjuniorclassteachers,clearlystatingthereason(s)whyhevisitedthem,while

puttingemphasisonrapport.Ethicalconsiderationswereclearlyexplainedbytheresearcherto

thebothteachersandlearnersasawayofsafeguardingprivacyandconfidentialityofthe

intendedfindings.Questionnaireswereissuedtotheselectedteachersforthem tocomplete.

Thiswasdonetofindoutifthoseteacherswerealsoexperiencingsomechallengesand

misconceptionsinlearnerswhensolvingproblemsinvolvingadditionofdecimalnumbers.

Furthermore,theGradeFive(5)learnersfrom theclasstoparticipateinthestudywere

selectedconsideringfactorssuchasdiversity,academicperformanceanddemographicsto

ensurearepresentativesample.Alsotheresearcherobtainedinformedconsentfrom the
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participants'parentsorlegalguardiansaswellasassentfrom thestudentsthemselves.Clear

explanationonthepurposeofthestudy,theproceduresinvolvedandtherightsofthe

participantswerealsogiven.Moreover,theresearcherselectedappropriatedatacollectiontools

such as observation protocols,interviews,questionnaires,problem-solving tasks or

tests/assessmentstogatherinformationonthechallengesfacedbyGrade5learnerswhen

addingdecimalnumbers.

Theresearcherusedmultipledatacollectionmethodstotriangulatethefindingsandensuring

datavalidityandreliability.Inaddition,theresearchercollecteddataonhowtoadministerdata

collectiontoolsconsistentlyandaccurately.Apilotstudywasconductedwithasmallgroupof

Grade5learnerstotesttheproceduresandmakenecessaryadjustmentsbeforefull-scaledata

collection.

Furthermore,datacollectionsessionswereconductedinacontrolledenvironmentsuchasa

classroom oraquietspacetominimisedistractions,ensurefocusfrom theparticipantsand

followingstandardisedproceduresforadministeringdatacollectiontools.Inaddition,the

researcherrecordeddataaccuratelyandsystematicallyusingeithernote-takingordigitaltools

ensuringthatdataaresecurelystoredandprotectedtomaintainconfidentialityandprivacy.

Moreover,differentsourcesofdatawerecombinedtoprovideacomprehensiveunderstanding

ofthechallengesfacedbyGradeFive(5)learnersinaddingdecimalnumbers.

Finally,analysisofthedatacollectedwasdoneusingappropriatequalitativeorquantitative

analysistechniqueslookingforpatterns,themesandvariationsinthechallengesfacedbyGrade

Five(5)learnerswhenaddingdecimalnumbers.Thefindingswereinterpretedwithinthe
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contextoftheresearchobjectivesandexistingliteratureclearlyreportingtheresultsincluding

challengesidentified,insightsgainedandimplicationsforteachingandlearningofdecimal

numbers.

3.10Ethicalconsiderations

Ethicalapprovalwillbesoughtfromrelevanteducationalauthorities;theseareDorsetPrimary

SchoolandtheMinistryofPrimaryandSecondaryEducationatdistrictlevel.Informedconsent

willbeobtainedfromparticipatingfacilitators,learnersandparents.Clearexplanationsonthe

purposeofthestudy,whatparticipationinvolvesandhowthedatawillbeusedaregiven.

Confidentialityanddataprotectionwillbestrictlymaintainedthroughouttheresearchprocess.

Ensuringtheprivacyandprotectingtheidentitiesofthestudentsandensurethatanydata

collectedisanonymisedtopreventidentification.Allparticipantswillbetreatedwithrespect

anddignityensuringthattheresearchdoesnotcauseharmordistresstothestudentsinvolved.

Participationinthestudyshouldbevoluntary.Studentsshouldnotbecoercedorpressuredto

participateandshouldbeabletowithdrawfromthestudyatanytimewithoutconsequences.

Stepsaretakentominimizeanypotentialharmthatmayarisefromtheresearch.Thisincludes

ensuringthatthestudydoesnotcauseemotionalorpsychologicaldistresstotheparticipants.

Furthermore,theresearchisconductedinafairandequitablemanner.Avoidinganybiasor

discriminationintheselectionofparticipantsorintheinterpretationoftheresults.Theresults

ofthestudyarereportedaccuratelyandhonestly.Feedbackisprovidedtotheparticipantsand

theschoolcommunityinawaythatisunderstandableandrespectful.
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Inanutshell,ethicalissuestobeconsideredincludeinformedconsent,anonymityofinformants,

avoidanceofharm,respectofparticipants'privacyandconfidentiality.Theresearcherwillmake

useofconsentformswhereparticipantssigntoshow theagreement.Whenconducting

researchinvolvingchildren,it'sespeciallyimportanttofollowethicalguidelinestoprotecttheir

rightsandwell-being.Byadheringtotheseethicalconsiderations,researcherscanconduct

studiesthatarerespectful,fairandbeneficialtotheparticipants

3.11Summary

Theresearcherpresentstheresearchapproachusedfordatacollection.Bothqualitativeand

quantitativeapproachwasdonebytheresearcher.Random samplingtechniquewasusedto

makesuretheobjectivesofthestudywereachievedsuccessfully.Populationandsampleofthe

studywerealsodiscussed.Dataanalysisandpresentationwerealsodiscussedtoensurereliable

andvaluableofdatafromrespondents.Confidentialityofrespondentswasalsoconsideredand

respondentswererespected and protected.Thenextchapterisgoingto lookatdata

presentationandanalysis.
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CHAPTER4:DATAPRESENTATIONANDANALYSIS

4.1Introduction

ThischapterpresentsthefindingsofinvestigationintothechallengesfacedbyGrade5learners

whensolvingproblemsinvolvingtheadditionofdecimalnumbers.Thedatacollectedthrough

interviews,questionnaires,pre-test,post-testwasanalysedinordertorevealcommonpatterns

andthemesrelatedtolearners'conceptualunderstanding,proceduralskillsandemotional

responsesduringproblem-solvingtasks.Presentationandanalysisofdatawasfollowedbythe

interpretation.Thegraphs,tables,piechartsandnarrativedescriptionswereusedtorepresent

thecollecteddata.Toeffectivelygatherandanalysedataforthisstudy,acombinationof

qualitativeandquantitativeresearchinstrumentswasemployed.

4.2Datapresentationandanalysis
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4.2.1Questionnairesfromteachers

Teacher Sex Age Qualifications Teaching

experience

A Male 44 Diploma in

education

24years

B Female 40 Diploma in

education

16years

C Male 37 Diploma in

education

9years

Table4.1:Teachersex,age,qualificationsandteachingexperience

Structuredquestionnairesweredistributedtobothteachers.Theteachers’questionnaires

focusedoninstructionalstrategiesandobservedstudentbehaviorswhenengagedwithdecimal

problems.Bothsexeswererepresentedsincetherewasonefemaleandtwomales.Theageof

facilitatorswerewithintherangeof37-44years,hencematureandoldenoughtobehaving

muchexperience.

4.2.2Questionnairesforlearners

Thestudentquestionnairesaimedtoassesslearners'self-reportedconfidenceandperceived

difficulties with decimaladdition.25 learners allmanaged to return the distributed

questionnairesfilledwiththeinformationthatwasbeingresearchedbytheresearcher.Thefirst



61

questionneededthelearnerstoindicatetheirsex.Fromthe25learners,12wereboysand13

weregirls.Thesecondquestionrequiredlearnerstoindicatetheiragecategoryandresults

wereasfollows:

Age Numberoflearners

10yearsandbelow 8

11years 9

12years 7

Above13years 1

Table4.2:Frequenciesoflearners’agegroup

From thetable4.2,themodalgroupwas11yearswith9learners.Thosewith10yearsand

belowwere8,also7wereaged12yearsand1learnerwasabove13years.Sotheinfluenceof

theageonperformanceoflearnerswassignificantsincealllearnerssuitthelevelofthestudy.

Theagesoflearnerscanbedisplayedonacolumngraphasbelow:
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Fig4.1:Theagegroupofparticipants

4.3Interviews

Semi-structuredinterviewswithasampleofGradeFive(5)facilitatorsprovideddeeperinsights

intospecificchallengesfaced.Theseinterviewsallowedfacilitatorstosharetheirexperiences,

thoughtsandsuggestionsforimprovingdecimaladditioninstruction.
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Theinterviewedfacilitatorsindicatedthatthebestapproachofteachingdecimalnumbers

requiresathoughtfulandmulti-facetedapproachwhereconcretemediasuchasblocksorbase

tenblocksareusedtointroducedecimalnumbers.Furthermore,itwassuggestedthattheuse

ofvisualaidssuchasdiagramsandchartstorepresentdecimalnumbersisofparamount

importancebeforethegradualintroductionofabstractrepresentationsofdecimalnumbers

suchasdigitsandsymbols.

However,somementionedtheuseofgamesandactivitiessuchasdecimalbingoanddecimal

scavengerhuntasbestapproachofteachingdecimalnumberssincetheyarechild-centered.

Differentiated instruction and collaborative learning were noted thatthey create a

comprehensiveandengagingapproachtoteachingdecimalnumbersatprimarylevel.

Furthermore,somefacilitatorsindicatedthatthetypeofmediasuitableforteachingadditionof

decimalnumbers include interactive whiteboard software,online mathematics games,

interactivesimulations,digitalworksheetsandmathematicsappssuchasdecimalgames.

Additionally,somepossiblesolutionsforteacherstoimprovetheteachingandlearningof

decimalnumbersnotedincludeprofessionaldevelopment,properlessonplanningandformative

assessmentstomonitorstudentprogressandadjustinstructionsaccordingly.Inaddition

studentsshouldbeprovidedwithhands-onactivities.

Moreover,theteachingofdecimalnumbersishighlyrelevanttotheteachingandlearningof

mathematicsbecausetheyhavenumerousreal-worldapplicationssuchasfinance,scienceand

technology.Inadditiontheinterviewedfacilitatorspostulatethatlearningofdecimalnumbers

preparesstudentsforhighlevelmathematicscoursessuchasalgebra,geometryandcalculus.



64

Inanutshell,itwasnotedthatunderstandingdecimalnumbersiscrucialforSTEM education

whichisessentialforpreparingstudentsforcareersinlife.Decimalnumbersdevelopproblem

solvingskills,enhancemathematicalliteracy,developconceptualunderstandingandimprove

mathematicsfluency.

4.4Observations

Classroom observationswereconductedduringmathematicslessons.Theresearchernoted

learners’engagement,problem-solvingapproachesandinteractionswithpeersandteachers

whileworkingonadditionofdecimalnumberstasks.Thishelpedtocontextualisethechallenges

identifiedinsurveysandinterviews.

Additionally,itwasnotedthatsomelearnersstillhavemisconceptionsondecimalplacevalue

notationandfindingperimeterofshapeswhengivendimensionsofdecimalnumbers.Some

struggledindecimalnumberalignmentwhileothershaveproblemsintheinterpretationof

wordproblems.Moreover,itwasobservedthatcarryingovervalueswhenaddingdecimal

numbersposedchallengestosomelearners.

4.5PerformanceTasks

Asetofperformancetasksinvolvingadditionofdecimalnumberswasadministeredtogauge

thestudents’abilitiesandthetypesoferrorstheycommonlymade.Analysingtheirwork

provided concrete examples ofthe difficulties learners faced,allowing for a clearer
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understandingoftheirmathematicalreasoningandcomputationskills.

Table4.3:Pre-testresults

Marks 0-2 3-4 5-6 7-8 9-10

Number of

learners

8 5 4 3 5

Theinformationintheabovefrequencydistributiontableshowsthat12outof25learners

passedthepre-testwiththemeanof12marks.Themarksobtainedbylearnersinthepre-test

canberepresentedusingacolumngraphasbelow:
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Fig4.2:Columngraphshowingpre-test

FromthecolumngraphinFig4.2,itisevidentthatmostlearnersscoredmarksintherangeof

0-2sinceithasthetallestbar.Learnersweretestedontheirpreviousknowledgeofthe

conceptsondecimalnumbers.Generally,learnersinthesampleprovedthattheyhavesome

knowledgeondecimalnumbers.Difficultiesencounteredbythelearnersinthepre-testwere

noted.Thepercentageoflearnerswhopassedandwhofailedcanberepresentedonapiechart

asbelow:



67

Fig4.3:Piechartshowingpre-testperformance

From Fig4.3Learnersperformanceinthepre-testindicatedthatthepercentagepassrateis

48% andpercentageofthosewhofailedis52%.Thisimpliesthatmostlearnershave

challengesindealingwithdecimalnumbers.

Table4.4:Showingpre-testperformanceperquestion

Item Number of

correctanswers

Percentage of

correctanswers

Number of

wronganswers

Percentage of

wronganswers

Value of 7 in

3,745

9 36% 16 64%

2,54+1,7= 12 48% 13 52%

Add $7,25 and

$5,87

16 64% 9 36%

4plus6,375 12 48% 13 52%

3,742+8,928= 14 56% 11 44%

2,3litres +

1,8litres

15 60% 10 40%

19,5cm+1,9cm 8 32% 17 68%
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Total of

4,2km;2,5km

and7,36km

10 40% 15 60%

Increase 6,5kg

by3,7kg

14 56% 11 44%

Perimeter ofa

triangle with

sides6,3m;7,4m

and9,3

10 40% 15 60%

Fromtheabovetablelearnersmostfailratewasonitem7withfailrateof68%.Thisimplies

thatmostlearnerslackdecimalalignmentskillswhichisassumedtobecausedbythe

challengesonplacevalue.Thepassrateonitem1whichis36% showedthatthereisneedfor

Improvement.Thehighestpassrateis68% onitemnumber3whichindicatethatlearnersare

abletoapplythedecimalconceptinreal-lifesituation.Theinformationinthetablecanbe

representedonacolumngraphasbelow
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Fig4.4:ColumngraphshowingPre-testperformancerate
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4.6Courseofaction

Theresearcherconducted3lessonswithlearners,eachwas30minuteslong.Theconceptsof

decimalnumberswerecoveredinthelessons.Applicationofdecimalnumbersinreal-lifewas

done.Groupwork,demonstrationsquestionandanswermethodsofteachingandlearningwere

usedduringthelessondelivery.Charts,numberlinestrips,money,liquids,workcardsand

shapeswereused.Thelessonsweredoneinanormalclassroom setup.Allactivitiesinthe

lessonswerecloselymonitoredbytheresearchertoanextentofassistingevenindividualswho

facingchallenges.Learnersweresplitinto5groupsof5learnerseachwhendoinggroupwork.

Learnerswerecontributingbyraisingtheirhandsintheclassdiscussionswhenwantedtogive

responses.Theresearcheralsodecidedtoconductotherthreeremediallessonswith8learners

ofthesamplegroupwhoscored0-2marksinthepre-test.Eachlessoncarried5minutes.

4.7FocusGroups

Focusgroupdiscussionswithstudentsallowedforcollaborativeexploration oflearners'

thoughtsonwhytheystrugglewithdecimaladdition.Thesediscussionsemphasisedgroup

dynamicsandpeerexplanations,offeringvaluablequalitativedata.

4.8Observations

Theresearcherobservedthatsomelearnerslackinterestintheactivitiesinvolved,however

someshowedsomeunderstandingastheywereparticipatinginthelessonprocess.Placevalue

notationseemedtobeachallengetosomeofthelearnerswhendealingwithdecimalnumbers,

forexamplelearnerswereidentifyingthevalueof7in3.745asHundredsmeaningtosaythe
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werenotawareofthedecimalcommaonthenumbers.Inadditiontothat,themajorityof

learnerswerereallymakingsomeerrorsofomittingthedecimalcomma,forexample2,3+1,8

=41insteadof4,1.Moreover,someweremisaligningdecimalswhenadding,forexamplewhen

adding6.375and4,learnersaligned4underthousandthsandendupgetting6.379asthe

answerinsteadof10.379.Inaddition,someintroducedadecimalcommawhenadding100and

10.79 and end up with 10.79+10.0=20.79 instead of 100+10.79=110.79 and also

3.84+1.4=5.24insteadof14+3.84=17.84

Furthermore,somefailedtoaddfourdecimalnumberswhenfindingperimeterofarectangle

givendimensionsindecimals,forexampletheyaddedonlytwosides3.94km+2.68km=6.62km

instead of3.94km+2.68km+3.94km+2.68km=13.24km.In addition,some failed to align

decimalswhenaddingdecimalnumbersroundedtothreeandtwodecimalplaces,forexample

whenadding13.674cm³and2.89cm³.Inanutshell,somewerefailingtoaligntheirwork

properly.However,theresearchertookcorrectivemeasures.

Furthermore,somelearnerswerefailingtograsptheconceptastheresearcherwasteachingin

English.Thefacilitatorthenusedcode-switchingbetweenthemothertongueandEnglishand

mostofthelearnersstartedtounderstandwell.Apost-testwasthenadministeredtothe

samplegrouptocheckiftherewasdifferenceinlearners’performance.Questionssetwere

differentfrom thoseofthepre-test.Learnerswerebeingmonitoredtomakesurethatthey

werenotassistingeachotherinanyway.
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Table4.5:Showingpost-testresults

Marks 0-2 3-4 5-6 7-8 9-10

Number of

learners

4 3 8 7 3

Theinformationintheabovefrequencydistributiontableshowsthat18outof25learners

passedthepost-testwithanaveragemarkof13,9.Thisshowsanimprovementoflearners’

performanceascomparedtopre-test.Themarksobtainedbylearnersinthepost-testcanbe

representedusingabargraphasbelow:
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Fig4.5:Showingmarksobtainedinpost-test

FromthebargraphinFig4.5,itisevidentthatmostlearnersscoredmarksintherangeof5-6

sinceithasthelongestbar.Learnersweretestedontheirknowledgeoftheconceptson

decimalnumberssofar.Generally,learnersinthesampleprovedthattheyhaveimprovedon

theirperformanceandknowledgeonadditionofdecimalnumbers.Thisprovesthatthe

teachingandlearningmethodsandstrategiesusedbythefacilitatorwereeffectiveand

appropriate.Difficultiesencountered bythe learnersin thepost-testwerenoted.The

percentageoflearnerswhopassedandwhofailedcanberepresentedonapiechartasbelow:
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Fig4.6:Piechartshowingpost-testpercentagepassrate

FromFig4.6,itisevidentthatlearnerspost-testpercentagepassrateincreasedto72% and

percentageofthosewhofaileddecreasedto28% ascomparedtopre-test.Thisimpliesthat

theteachingandlearningmethodsusedwereeffective,hencemostlearnersshowedan

understandingontheconcept.
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Table4.6:Post-testlearners’performanceperquestion

Item Number

ofcorrect

answers

Percentage of

correctanswers

Number of

wronganswers

Percentage of

wronganswers

14+3,84= 9 36% 16 64%

100+10,79= 4 16% 21 84%

3,7m+2,46m+4,54m= 16 68% 9 36%

13,674cm³+2,89cm³= 12 48% 13 52%

9,7litres+8,6litres= 20 80% 5 20%

0,08+0,2= 22 88% 3 12%

23,84+6,57= 17 68% 8 32%

$9,65+$7,85= 19 76% 6 24%

2(3,94+2,68)= 2 8% 23 92%

6,4hours+3,6hours+0,7

5hours=

18 72% 7 28%
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From theabovetableitisobservedthatlearnershaveimprovedindealingwithdecimal

numberswiththehighestperformancerateat88% onitem number6.Therewasan

improvementoflearners’performanceperquestionascomparedtopre-testwhichhada

maximum of68% passrate.Thisimpliesthatsomelearnersknewwhatmethodstheywere

supposedtoapplytosolvethequestion.However,thepercentagepassrateperquestionfell

from32% to8% onitemnumber9.Itindicatesthatsomelearnersstillhavechallengesthat

needtobedealtwithinsomeofproblemsinvolvingdecimalnumbers.Theinformationonthe

tablecanberepresentedonacolumngraphasbelow;
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Fig4.7Performancepassrateperquestion

Graphshowsthatmostofthelearnersperformedwellinthepost-testandfewlearnersfailed

thepost-testchallengesfacedbylearnersatthepre-testwererectifiedalthoughsome

continuedtofail.

Table4.7:Testingtheassociationbetweenteachingandlearningmethodsusedininvestigating

challengesfacedadditionofdecimalnumbersandtheperformanceoflearnersusingSpearman

ranking.

Student Pre-test

mark(x)

Rank(x) Post-test

mark(y)

Rank(y) Rx-Ry=d d̂2

1 10 2 9 1 1 1

2 9 4,5 9 1 3,5 12,25

3 8 6,5 9 1 5,5 30,25

4 4 15 7 8,5 6,5 42,25

5 7 8 7 8,5 -0,5 0,25

6 8 6,5 7 8,5 -2 4

7 4 15 7 8,5 6,5 42,25
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8 9 4,5 8 5 -0,5 0,25

9 3 17 8 5 12 144

10 10 2 8 5 -3 9

11 2 19 6 13,5 5,5 30,25

12 4 15 6 13,5 1,5 2,25

13 5 12 6 13,5 -1,5 2,25

14 5 12 6 13,5 -1,5 2,25

15 2 19 5 17,5 1,5 2,25

16 6 9 5 17,5 -8,5 72,25

17 5 12 6 13,5 -1,5 2,25

18 10 2 6 13,5 -11,5 132,25

19 4 15 4 19,5 -4,5 20,25

20 1 22 4 19,5 2,5 6,25

21 2 19 3 21 -2 4
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22 0 24.5 0 24,5 0 0

23 0 24.5 1 23 1,5 2,25

24 1 22 0 24,5 -2,5 6,25

25 1 22 2 22 0 0

Total of

d̂2

570,25

Spearman

=1-6(sumofd̂2)/n(n²-1)

=1-6(570,25)/25(25²-1)

=1-(3421,5/15600)

=12178,5/15600

=78,1%

Conclusion:Thereisastrongpositivecorrelationrelationshipbetweenteachingmethodsand

learnersperformance.
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4.9Summary

Each oftheseinstrumentsplayed a criticalrole in triangulating data and ensuring a

comprehensiveunderstandingofthechallengesfacedbylearners.Theresultsfrom these

methods willbe presented in the subsequentsections,highlighting key themes and

recommendationsforeducatorstoenhanceteachingandlearningexperiencesrelatedto

decimalarithmetic.
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Chapter5:Summary,conclusionandrecommendations

5.1Introduction

Thischaptergivesthesummaryofthestudy,conclusiondrawnfromthefindingsgotfromtests,

questionnaires,interviewswithbothlearnersandfacilitators.Recommendationswillalsobe

madehopingthattheyshallbehelpfultoallinterestedpartiesinthestudyofmathematicsand

forfuturestudies.

5.2 Summary

ThepurposeofthisstudywastoinvestigatethechallengesfacedbyGradeFivelearnerswhen

solvingproblemsinvolvingadditionofdecimalnumbersatDorsetprimaryschoolinShurugwi

DistrictinMidlandsProvincewheretheresearcherwasteaching.25learnersfromGrade5of

mixedabilitiesand3facilitatorsallfrom DorsetPrimarySchoolweretakenassubjectinthe

study.Random samplingwasusedtoselectlearnerstomakesurethattherewasnobias.

Qualitativeand quantitativemethodswereusedtocollectdatathroughquestionnaires,

observations,interviewsandtests.Variousconstraintsmetduringtheresearchperiodcould

havehadanegativeeffecttothestudy.However,theresearcherworkedhardtomitigatethese

constraintsinordertomaketheresearchsuccessful.Challengesinteachingandlearningof

decimalnumberswerenotedandsomeattemptsweremadeintryingtocomeupwithsome

solutions.
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5.3Findingsofthestudy

5.3.1Challengesfacedbylearnerswhendealingwithdecimalnumbers

Inthequestionnaires,learnersindicatedthattheydidnotunderstandthemeaningofdecimal

numbers.Theresultsoftestswhichinvolvedsomereal-lifesituationsposedchallengesin

decimalnumbers.Furthermore,from theinterviews,facilitatorsstatedthatthemajorityof

learnershavedifficultiesinsolvingproblemsinvolvingadditionofdecimalnumbers.

Moreover,from thequestionnairesforfacilitators,theyreiteratethatlearnersfacechallenges

likealigningdecimalpointsandcarryingovervalues.Inaddition,facilitatorsstatedthatlearners

doalotoferrorsandsomefacechallengesinsolvingproblemsinvolvingadditionofdecimal

numbersbecauseofthenegativeattitudestowardstheteachingandlearningofmathematics.

LearnersalsofailtograsptheconceptsofdecimalnumberswhentaughtinEnglishthroughout.

Onanothernote,learnersdonotperformwellbecausesomeparentsdonotplaytheirrolesin

supportingeducationoftheirchildren.

5.3.2Possiblecausesofthechallenges

Theresearchernotedthatmostofthefacilitatorsfromtheirquestionnairesstatedthatlackuse

ofconcretemediasuchasscales,poorattentionbylearners,inadequateparentialsupportand

useofoutdatedtextbookswithinsufficientexamplesaresomeofthepossiblecausesof

challenges.The majorityofinterviewed facilitatorscited Grade3 second term asthe

appropriatetimetointroduceadditionofdecimalnumbers,thoughitisabitlateconsidering

theimportanceofdecimalnumbersinthemathematicssyllabusandreal-lifesituations.
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Teachingandlearningmethodsusedalsocauseproblemsiftheyarenotappropriate.

5.3.3Solutionstochallengesfacedbylearners

Theresearcheralsoobservedthatteachingandlearningmethodsusedsuchasgroupwork,

guidedhands-onactivities,discussionsanddemonstrationswiththeaidofconcretemediaare

someofthesolutionstoproblemsifproperlyappliedasmentionedbyfacilitatorsininterviews.

From bothquestionnairesandinterviewsforfacilitators,theuseofcode-switching between

motherlanguageandforeignlanguage,useofscales,useofcurrenttextbookswithmany

examples,useofonlineplatformscanbesolutionstocausesofchallengesfacedbylearners

whendealingwithdecimalnumbersatGrade5level.

5.4Conclusion

Thechallengesencounteredbylearnerswhensolvingproblemsinvolvingadditionofdecimal

numbersvariedandsomeofthemaredirectwhileothersareothersareindirect.However,the

researcherusedresearchtoolsmentionedearliertoarrivetoanumberofconclusionswhich

contributetochallengesfacedbylearnersintheteachingandlearningofdecimalnumbers.The

challengesincludeinappropriateteachingmethods,lackofpractice,lackofteachingand

learningresources,negativeattitudeofbothlearnersandfacilitatorstowardsdecimals,poor

attentiononpartoflearners,failuretointerpretandthelanguageusedespeciallyifitisEnglish.

ItisevidencedinthestudybySpearmanrankingthatlearningoutcomesimproveswhen

appropriateteachingandlearningmethodsareeffectivelyimplemented.
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5.5Recommendations

Inlightoftheconclusionmentioned,theresearcherfounditworthtomakethefollowing

recommendations:

● DecimalnumbersshouldbeintroducedatGrade3levelinordertoallowenoughtime

forlearnerstointeractwithdecimalsespeciallystorysums.

● Explanationsbyfacilitatorsshouldbeclearenoughtoavoidmisapplications

● Teachingandlearningmethodsshouldbeappropriateandmotivational.

● Facilitatorsshouldusecode-switchingofbothindigenouslanguageandEnglishwhen

teachingdecimalsforlearnersunderstandbetter.

● Theuseofconcretemediaisofparamountimportanceintheteachingandlearningof

allmathematicslessons.

● Allstakeholdersshouldtakepartintheimprovementofteachingandlearningof

mathematics.
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APPENDIXA
Questionnaireforteachers

IamMabutoHappisonastudentfromBinduraUniversitycarryingoutaresearchonthe

challengesfacedbyGrade5learnersatDorsetPrimarySchoolinsolvingproblemsinvolving

additionofdecimalnumbers.

SectionA

1.Gender…………..[MALE] [FEMALE]

2.Subject(s)taught:.........................

3.Teachingexperience:..........................(inyears)

3.Leveltaught:................................

4.HaveyoutaughtGrade5before?[Yes] [No] (ticktheappropriateanswer)

SECTIONB

5.Waysofintroducingdecimalnumbersconcept.e.gquestionandanswerexercise,using

quizzes,useofdecimalcharts

………………………………………………………………………

6a).Statemethodsorstrategiesofteachingadditionofdecimalnumbers.

● Directinstructions[Yes][No]

● Hands-onactivities[Yes][No]

● Visualaids(charts,diagramsetc)[Yes][No]

● Groupwork[Yes][No]

● Technology(onlineresources)[Yes][No]

● Other(pleasespecify).........……………………..
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6b).Ifusingonlineresourcesstatetwoonlineresourcesyouuse

……………………………………

…………………………………….

7.Howfrequentlydoyouincorporatedecimaladditioninyourlesson?(Selectone)

Daily[] Weekly[] Monthly[] Rarely[] Never[]

8a).WhatarethemostcommonchallengesfacedbyGradeFivelearnerswhensolvingproblems

involvingadditionofdecimalnumbers?

Understandingplacevalue []

Aligningdecimalpoints [ ]

Carryingovervalues []

ConfidenceinMathematicsskills[]

Applyingconceptsinwordproblems[]

Other(pleasespecify)..............………………..

8b).Givepossiblewaysofovercomingchallengesstatedyesabove

…..…..……….…………..………………………………………………………………….………………………………………….

9.Whatresourcesormaterialsdoyoufeelwouldsupportinimprovingtheirskillsinadding

decimalnumbers?(open-ended)

…….……………….……………..……………………………….

10.Arethereanyprofessionaldevelopmentopportunitiesyouhaveparticipatedinthathave

helpedyouteachdecimaladditionmoreeffectively?Ifyes,pleasedescribe.(open-ended)
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..…….……………………..…………..……..…………………..

11.Whatsuggestionsdoyouhaveforimprovinginstructionsrelatedtotheadditionofdecimal

numbersatGrade5level?(open-ended)

……………..…..………………..………………………………..

12.Whatrecommendationsdoyouhaveforaddressingthechallengesfacedbylearnersat

Grade5levelatDorsetprimaryschool?

..…………………………………………………………………………..……………..……………………………………………….

Thankyoufortakingtimetocompletethisquestionnaire.Yourinsightsareinvaluablein

understandingandaddressingthechallengeslearnersfacewhensolvingproblemsinvolving

additionofdecimalnumbers.Yourresponseswillcontributesignificantlytoenhancingthe

educationalexperienceforGrade5learnersatDorsetPrimarySchoolandtheworldatlarge.
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APPENDIXB
Questionnaireforparticipants

IamMabutoHappison,amathematicsstudentatBinduraUniversitycarryingoutaresearchon

challengesfacedbyGradeFivelearnerswhensolvingproblemsinvolvingadditionofdecimal

numbers.BelowisasetofquestionswhichIhumblyrequestyoutoanswer.Informationwillbe

treatedwithstrictconfidence.

InstructionsforParticipants:

-Pleaseanswerallquestionstothebestofyourability.

-Yourresponseswillremainconfidentialandwillbeusedsolelyforresearchpurposes.

SectionA:DemographicInformation

1.Age

-[]Below10

-[]10

-[]11

-[]12

-[]13andabove

2.GradeLevel:

-[]4thGrade

-[]5thGrade

-[]6thGrade
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-[]7thGrade

3.Gender:

-[]Male

-[]Female

-[]Non-binary

-[]Prefernottosay

4.HaveyoureceivedanyspecialeducationsupportforMaths?

-[]Yes

-[]No

SectionB:UnderstandingofDecimalNumbers

5.Howconfidentdoyoufeelwhenworkingwithdecimalnumbers?(1=Notconfident,5=Very

confident)

-[]1 -[]2 -[]3 -[]4 -[]5

6.HowoftendoyouencounterproblemsinvolvingdecimalnumbersinyourMathsclasses?

-[]Rarely

-[]Sometimes

-[]Often

-[]Always

SectionC:ChallengesFaced

7.Didyouunderstandtheconceptofdecimalnumbers? [YES] [NO]
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8.Didyouenjoythewayyouwereintroducedtodecimalnumbers?[YES] [NO]

9.DidyouenjoyMathsafterlearningdecimals?[YES][NO]

10.Didyourteacherexplainwelltheconceptofdecimalnumberswithconfidence?[YES][NO]

11.Whatspecificchallengesdoyoufacewhensolvingproblemsinvolvingdecimalnumbers?

(Selectallthatapply)

-[]Understandingtheconceptofdecimals

-[]Performingoperations(addition,subtraction,multiplication,division)

-[]Comparingandorderingdecimalnumbers

-[]Roundingdecimalnumbers

-[]Wordproblemsinvolvingdecimals

[]Other(pleasespecify):____________

SectionD:SupportandResources

12.Whatresourcesdoyoufindhelpfulwhenlearningaboutdecimalnumbers?(Selectallthat

apply)

-[]Textbooks

-[]Onlinetutorials/videos

-[]Homeworkhelpfromteachers

-[]Studygroupswithpeers

-[]Educationalappsorgames

-[]Other(pleasespecify):____________
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13.Howwouldyouratethesupportyoureceivefromyourteachersregardingdecimalnumbers?

(1=Poor,5=Excellent)

-[]1 -[]2 -[]3 -[]4 -[]5

SectionE:AdditionalComments

14.Doyouhaveanyadditionalcommentsorsuggestionsonhowtoimprovelearningabout

decimalnumbers?(Open-endedresponse)

……………………………….........

Thankyoufortakingthetimetoparticipateinthisquestionnaire.Yourinsightsarevaluablein

understandingthechallengeslearnersfacewithdecimalnumbersandhowtobettersupport

theirlearning.
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APPENDIXC
Interviewguideforfacilitators

1.Sex

2.Teachingexperience

3.Classestaught

4.Withtheexperienceyouhaveinteachingandlearningofmathematics,whatdoyou

thinkisthebestapproachofteachingdecimalnumbers?

5.Whatarethecommonchallengesencounteredbylearnerswhendealingwithdecimals?

6.Doyouuseconcretemediawhenteachingdecimalnumber?

7.Whattypeofmediaissuitableforteachingdecimalsatprimarylevel?

8.Howoftendoyouincorporatetheteachingandlearningofdecimals?

9.Givethepossiblesolutionsofimprovingtheteachingandlearningofdecimalnumbers.

10.Atwhatlearningleveldoyousuggestdecimalsshouldbeintroducedtolearners?

11.Istheteachingofdecimalnumbersrelevanttoteachingandlearningofmathematics?
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APPENDIXD
Pre-test

1.Whatisthevalueof7in3,745?

2.2,54+1,7=

3.Add$7,25and$5,87

4.4plus6,375=

5.3,742+8,928=

6.Chipohad2.3litresofpetrol.Hermothergaveher1.8litresmore.Howmanylitersof

petroldoesshehavenow?

7.19,5cm+1,9cm=

8.Whatisthetotalof4.2km;2,5kmand7.36km?

9.Increase6,5kgby3,7kg

10.Findtheperimeterofatrianglewithsides6,3m;7,4mand9,2m.



101

APPENDIXE
Post-test

1.14+3,84=

2.Whatisthesumof10,79and100?

3.3,7m+2,46m+4,54m=

4.13,674cm³+2,89cm³=

5.Afarmerproduced8,6litresofmilkonMondayand9,7litresonTuesday.Howmany

litersofmilkwasproducedbythefarmeraltogether?

6.0,08+0,2=

7.6,57kgplus23,89kg=

8.Motherboughtanaxeat$7,85andashovelat$9,65.Howmuchdidshepayaltogether?

9.Findtheperimeterofarectanglewithlengththatmeasures3,94kmandwidth2,68km

10.Add6,4hours;3,6hoursand0,75hours
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