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ABSTRACT

Thepurposeof this study is to investigate if informationandcommunications technology (ICT)
helpstoimprovefirstgradeandkindergartenstudents’basicgeometryachievement.Theauthor’s
researchcomparesthelevelofgeometricalcompetenceofthefirstgradestudentsandkindergarten
studentstaughtusinganICTorientedlearningmethodspecificallytargeting‘RealisticMathematics
Education’(RME)forgeometryconcepts,asopposedtotraditionalteachingmethodology.Thestudy
dealtwithfirstgradeandkindergartenstudentsinCreteandAthens.Theexperimentalgroupofthe
consistedof237studentswhoweretaughtshapeswiththesupportofcomputersandthecontrol
grouphad247students.TheresultsofthestudyindicatedthatteachingandlearningthroughICTis
aninteractiveprocessforstudentsatthefirstgradeandkindergartenlevelandhasapositiveeffect
forthelearningofshapesusingthebackgroundofRMEtheory.
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INTRodUCTIoN

Teachingandlearninginthe21stcenturyrequiresnewcompetencies,newculturesandnewways
ofexperiencingteachingandlearningaswellasrequiringmotivationandspecificstrategiesonthe
part of those involved in education.Educational researches,whichhavebeenoccurring through
recentdecades,suggestthatthemathe-maticaldifficultiesstudentsencounterlaterareconnected
withinsufficientdevelopmentofmathematicalthinkingintheearlyyears(VanDeRijt,&VanLuit,
1998;Zaranis,Kalogiannakis,&Papadakis,2013;Zaranis,&Oikonomidis,2009).Thus,itbecomes
obviousthatfirstgradeandkindergartenclassespresentthemselvesasaveryattractiveenvironmentof
investigatingthecomputeruseinmathematicseducation.OurresearchrevealsICTappliedinGreek
kindergartenandfirstgradeclassesandexploresthisuseofICTforgeometryeducation.

THEoRETICAL FRAMEWoRK

Inthemostidealsetting,informationandcommunicationtechnologiesaretreatedasatoolforteaching
andlearning(Burnett,2009;Papadakis,Kalogiannakis,Zaranis,2016a;Sife,Lwoga,&Sanga,2007).
Theyareusedasatoolforthestudentstobecomemorefamiliarwithnewtechnologyandtointegrate
investigation,communicationandunderstandingacrossthefullrangeofthecurriculum.Particularly,
inthecognitivefieldofmathematicsanevaluationoflearningoutcomesregardingcomputerbased
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mathematicalteachinginstudentsshowedthatcomputer-assistedlearningcansignificantlyhelpin
developingpropermathematicalskillsandthecultivationofdeeperconceptualthinkingincomparison
tothetraditionalmathematicalteachingmethod(Dimakos,&Zaranis,2010;Hardman,2005;Keong,
Horani,&Daniel2005;Papadakis,Kalogiannakis,Zaranis,2016b).

Variousresearchresultsrelatetheappropriateuseofcomputerswiththeabilityofstudentsto
moreefficientlyunderstandthedifferentmathematicalnotions(Howie,&Blignaut,2009;Trouche,
&Drijvers,2010).Nonetheless,computerbasedactivitiesshouldreflectthetheoreticalideasbehind
them(Clements,&Sarama,2004;Dissanayake,Karunananda,&Lekamge,2007).

Following this principle, the software designed and the students’ activities developed and
examined for the pur-poses of the current study were inspired by the framework of Realistic
MathematicsEducation(RME).RMEisanactiveandconstantlyevolvingtheoryofteachingand
learningmathematics(VandenHeuvel-Panhuizen,2001).Indicativeofthis,thelearningandteaching
trajectorieswithintermediateattainmenttargetswerefirstconductedforthesubjectofmathematical
calculationattheprimaryschoollevelandextendedtothesubjectofgeometry(VandenHeuvel-
Panhuizen,&Buys,2008).

InthewholetrajectoryoftheRMEteachingtheory,fivemaincharacteristicsofunderstanding
geometrycon-ceptsareinvolved:(a)introducingaproblemusingarealisticcontext;(b)identifying
themainobjectsoftheprob-lem;(c)usingappropriatesocialinteractionandteacherinterventionto
refinethemodelsoftheproblem;(d)en-couragingtheprocessofreinventionwiththedevelopment
oftheproblem;and(e)focusingontheconnectionsandaspectsofmathematicsingeneral(Vanden
Heuvel-Panhuizen,2001).Theseshouldbethemainfocusesofthelearningandteachingprocedure
concerninggeometryinprimaryschool.Followingthetheoreticalframeworkthatblendstogether
RealisticMathematicsEducation(RME)andtheuseofICTinprimaryschoolandkindergarten,we
designedanewmodelreferredtoasthePrimaryShapeModel(PSM)whichconsistedoffivelevels.

Themainobjectiveofthisstudywastocompareandevaluatetheeffectivenessofinterventions
ofcomputerassistedteachingofgeometryshapesinfirstgradestudentsandkindergartenstudents
versustraditionalteachingmethodsteachersemploytoteachgeometryinthecontrolgroup.Anumber
ofresearchfindingsinGreeceandothercountriesconfirmsthattheteachingofgeometryconcepts
inpreschoolandprimaryeducationwith theuseofcomputerscontributedsignificantlymore to
improvements than the traditionalwaysof teaching(Clements,Sarama,Yelland,&Glass,2008;
Zaranis,2011).However,thepresentstudyaimstomakeanimportantcontributiontotheliterature
byexaminingandcomparingtheeffectsofICTamongthefirstgradestudentsandkindergarten
studentsonteachinggeometryshapes.Basedonthepreviousstudies,wesetouttoinvestigatethe
followinghypotheses:

1. Thefirstclassstudentswhowillbetaughtgeometricalshapeswitheducationalinterventionbased
onPSMwillhaveasignificantimprovementincomparisontothosetaughtusingthetraditional
teachingmethodaccordingtothefirstgradecurriculum.

2. Thekindergartenstudentswhowillbetaughtgeometricalshapeswitheducationalintervention
basedonPSMwillhaveasignificant improvement incomparison to those taughtusing the
traditionalteachingmethodaccordingtothekindergartencurriculum.

3. Thekindergartenstudentswhowillbetaughtgeometricalshapeswitheducationalintervention
basedonPSMwillhaveasignificantimprovementincomparisontofirstclassstudentswho
taughtusingtheeducationalinterventionaccordingtothefirstgradecurriculum.
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