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ABSTRACT

Scratch has been implemented as a preliminary programming environment to improve students’
programmingexperience,motivation, and success in theComputerScience (CS)orEngineering
departments.Acceptance anduseof thisvisualprogrammingenvironmentbyCSorEngineering
studentsisasignificantresearcharea.Accordingly,thisstudyinvestigatedacceptanceanduseofScratch
programmingenvironmentbydevelopingatheoreticalmodelbasedontheTechnologyAcceptance
Model(TAM).Structuralequationmodellingapproachwasusedtovalidatetheresearchmodelbased
ondatacollectedfromasampleof186ComputerEngineeringstudents.Resultsindicatedthatperceived
enjoymentwassignificantlyassociatedwiththeperceivedusefulnessandattitudes.Further,theresults
suggestedthatself-efficacywassignificantlyassociatedwiththeeaseofuseperceptions.
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INTRodUCTIoN

Withthegrowthof17%,softwarerelatedjobswereannouncedasbeingamongthetop20highest
projectednumericchange inemploymentfor thefollowingdecade in theU.S. (BureauofLabor
Statistics,2017).Asimilartrendcanbeseeninothercountriesaswell(WorldEconomicForum,
2016).Therefore,thereisaclearneedtofillinthosepositionswithnewcomputerscientistswhoare
competentinprogrammingandsoftwaredevelopment.

DespitetheincreasingneedforgraduatesintheITfield,retentionratesinsoftwarerelateddegree
programsarereportedasamajorprobleminseveralstudies(Sloan&Troy,2008;Rizvi,Humphries,
Major,Lauzun,&Jones,2011;Rizvi&Humphries,2012).Forexample,animportantnumberof
theCSstudentschangestheirmajoraftertheyhavetakentheinitialCScourseonprogramming.
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Highattritionamong theCS students canbe attributed tovarious factors suchas academic
background or gender (Sloan & Troy, 2008). However, one of the important factors is that the
computerprogrammingisa“notoriously”difficultandcomplexactivity(DeKereki,2008).Mostof
theprogramminglanguages“looklikeGreek”forthenoviceprogrammerswhentheyfirstintroduced
inintroductoryprogrammingcourses(Malan&Leitner,2007,p.223).Studentsgenerallyattendthe
firstcomputer-programmingcoursewithalimitedbackgroundinprogrammingconceptsandtheories.
Further,theyareexpectedtolearnalltheseabstractconceptsinashortperiodoftime.Engaging
thestudentsiscriticalformeaningfullearningandthisurgedsomeCSdepartmentstocreatenew
methodstoattractstudents’attention(Rizvietal.,2011).

In order to attract today’s non-traditional students’ attention, departments should integrate
interactiveprogrammingenvironmentsthatsupportcomputationalthinkingoftheirstudentssuch
asAlice(Cooper,2010),Greenfoot(Kölling,2010)orScratch(Maloneyetal.,2004).Thesetools
weregenerallyconsideredasgatewaystolearnprogramminglanguagessuchasC(Wolz,Leitner,
Malan&Maloney,2009),C++(Rizvi,Humphries,Major,Lauzun&Jones,2010)orJava(Malan
&Leitner,2007;Wolzetal.,2009;DeKereki,2008).Theywereusedasapreliminaryprogramming
environmenttointroduceprogrammingconceptsmainlysemanticsratherthansyntacticalfocusin
introductoryCScourses(FernándezLeiva&CivilaSalas,2013).

Studiesinrecentyearsquestionedeffectivenessofthesekindsofvisualprogrammingtoolson
eitherstudents’successortheirattitudes.AliceandGreenfootwereimplementedwithsmallgroupsina
universityandthepreliminaryresultswerenotasexpectedDeKereki(2008).Theresultssuggestedthat
thesetoolswerenoteasytouseandhadahighlearningcurve.Inanotherstudy,thefindingsrevealed
thefactthatScratchhadaremarkablepotentialinhighereducationaswellfortheCSintroductory
programmingcourses(Malan&Leitner,2007).ArecentstudyinvestigatedwhetherScratchcould
reducestudents’computerprogramminganxietyornot.TheresultssuggestedthatusingScratchasa
remedialinstructioninaC++programmingcoursecouldincreasethestudents’learningmotivation
(Wu,Chang,&We,2010).Thus,acceptanceanduseofthisprogrammingenvironmentbytheCSor
engineeringstudentscanbeconsideredasasignificantresearchareathatneedsfurtherinvestigation.

AlthoughtherearevariousstudiesontheeffectofScratchontheretentionratesandsuccess
levelofstudents,therewasnostudythatfocusedontheCSstudentsandinvestigatedthesestudents’
attitudesandintentionstowardusingScratch.Therefore,thisstudyfocusedontheCSstudentsand
extendedtheTAMproposedbyDavis(1989)tobetterexplainstudents’acceptanceanduseofScratch.
Currentfindingsmayhelpcurriculumorprogramdevelopersinmakingdecisionsontheintegration
ofScratchprogrammingenvironmentinhighereducation.

LITERATURE REVIEw

LifelongKindergartengroupattheMITMediaLabdevelopedandofficiallydistributedScratchin
May2007(Resnicketal.2009;Maloneyetal.,2010).Computerprogramscanbeeasilydevelopedby
usingcommandblocksthataredraggedanddroppedintheScratch.Thismotivatesexperimentation,
preventssyntaxproblems,andenablesfocusingonlyonproblemsolvingoralgorithmdesign(Wolz,
Maloney,&Pulimood,2008).Sinceitincludesmanyoftheprogrammingconstructssuchasrepetition,
threads,conditionals,communications,userinputsandvariables,Scratchhasapotentialtointroduce
mostofthebasicconceptsforCSstudents.Althoughitisprimarilynotobjectoriented,itdoesenable
useofobjectconceptsbyspritesandtheirassociatedscripts(Rizvi&Humphries,2012).Although
itwasnotprimarilyproposedforcollegeoruniversitylevelstudents(Resnicketal.,2009),thanksto
theadvantageousfeatures,ithasthepotentialtobeintegratedinthosesettings.

Intheliterature,numerousstudiesfocusonintegrationofScratchprogrammingenvironmentat
bothprimaryandmiddleschoollevels(Shin&Park,2014;Falloon,2016).Areviewstudyreported
thatScratchandLogoweretwocommonprogrammingsoftwareusedintheK12(kindergartenthrough
the12thgrade)educationalsettings(Lye&Koh,2014).However,ScratchwasalsousedinaCScourse
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