
DOI: 10.4018/JCIT.2019010104

Journal of Cases on Information Technology
Volume 21 • Issue 1 • January-March 2019


Copyright©2019,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



1

The Impact of a 3D Visual Programming 
Tool on Students’ Performance and 
Attitude in Computer Programming:
A Case Study in Jordan
Khalid Al-Tahat, Arab Open University, Kuwait City, Kuwait

ABSTRACT

Learning programming can be challenging, particularly object-oriented programming (OOP).
However, using visualization could be useful in enhancing students’ learning OOP concepts. In
thisstudy,theimpactofusinga3Dvisualprogrammingtool–Alice2–onstudentperformance
andattitudewasexploredinanintroductorycomputerprogrammingcourseusingJava.Research
participantswereundergraduatecomputingstudentsatArabOpenUniversity–Jordanbranch.Quasi-
experimentaldesignwasadoptedinthisresearch,wheretwogroupsofstudentswerechosen.The
findingsofthisresearchshowedthatusingAlicehaspositivelyimpactedonstudents’performance
andattitudetowardscomputerprogrammingandlearningOOPconcepts.Thestudysuggeststhe
incorporationofAliceinteachingintroductoryprogrammingcourses.
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ORGANIZATION BACKGROUND

TheArabOpenUniversity(AOU)isaregionalnon-profituniversitywitheightbranchesintheArab
world.Sinceitsinception,almost16yearsago,AOUhasadoptedaflexibleopeneducationsystem.
Thissystemisbasedonusingablendedlearningapproachthatreliesheavilyonthetutoringprocess,
thus promoting proactive learning. AOU’s delivery methodology is based on programmed and
progressivecourselectures.Italsosupportsotherformsofdelivery,suchasinternet-basedlearning
blendedwithvariouscomponentsthataimtoofferanenvironmentofsupportedblendedlearning
(http://www.arabou.edu.kw).TheuniversitycurrentlyusestheMoodelLearningManagementSystem
(LMS),supportedbyanumberofonlinetools.Initseightbranches,AOUhasmorethan30,000
students;manyofthemarematurestudentswithfamilyandworkresponsibilities.ManyoftheAOU
studentsalsocomefromruralandremotecommunitieswithlowsocioeconomicbackgrounds.

This work is part of a project sponsored the university at Head Quarters to investigate the
effectiveness of using 3D visual programming environments in making computer programming
appealingandaccessibletostudentsinanintroductoryprogrammingcourse.
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TheintroductoryprogrammingcourseintheFacultyofComputerStudiesisanobject-oriented
coursethatistaughtusingtheJavalanguage.TraditionalprogramminglanguagessuchasJava,C#,
orC++arechallengingtolearn(Yang,Lee,Hicks,&Chang,2015).Likeothernoviceprogrammers,
our students in the introductory programming course normally suffer from the complexity of
understandingtherigidsyntaxrequirementsofprogramminglanguages,wheretheycouldinitially
strugglebeforelearninghowtobuildarunnableprogram.ThiscasestudyisperformedattheAOU-
Jordanbranchaimedat investigating the impactofa3Dvisualenvironment,Alice,onstudents’
attitudeandperformance in the introductoryObject-OrientedProgramming(OOP)course in the
FacultyofComputerStudies.

SETTING THE STAGE

Computerprogrammingisoftenpresentedtostudentsasanabstractdisciplinethatlooksuninspiring
(Kelleher,Pausch,&Kiesler,2007)andsociallyisolating(Kelleher,&Pausch,2005).Theuseof
mathematics-basedmaterialinteachingcomputerprogrammingmakesithardforstudentstolearn
programming(Kelleher,&Pausch,2005)andpushesthemtoloseinterestinlearningprogramming
(Nakashima, Matsuyama, & Ishii, 2007) and lose confidence in learning programming (Daly,
2011). The percentage of university freshman listing computer science as a probable major is
massivelydeclining(Skyes,2007).Infact,anintroductoryprogrammingcourseshouldbuildagood
understandingofbasicprogrammingprinciples,attractstudentstowardscomputerprogramming,and
createagoodimpressionofprogrammingtoencouragethemtomajorincomputing.

Computerscienceeducatorsareawareofstudents’lowtendencytowardsprogrammingandhave
alreadyexploredvarioustools,techniquesandmethodstomotivatestudentstolearnprogramming
andtomakecomputingappealingandaccessibletomorestudents(Kelleher,&Pausch,.2005).

Oneofthemostcommonapproacheswastheuseofvisual3Denvironments(Maloney,Mitchel,
Rusk, Silverman, & Eastmond, 2010; Kölling, 2009; Cooper, Wanda, & Pausch, 2000; Chang,
2014;Yangetal.,2015;Chao,2016).Alice,a3Dvisualprogrammingenvironment,hasbeenused
toinnovativelyteachthemostchallengingtopicsincomputerprogrammingandforlearningOOP
concepts.Ithasbeenusedasoneofthepreferredprogrammingenvironmentsatbothhighschool
level(Huang,Yang,&Cheng,2013)andatuniversitylevel(Cooper,Dann,&Pausch,2003;Ma,
Teng,Du,&Zhang.,2014).Actually,computerscienceeducators(Bishop-Clark,Courte,&Howard,
2006;Al-Tahat,2010;Cooperetal.,2003)havereportedthebenefitsofusingAliceasanobject-
firsttoolanditspositiveimpactonbothstudents’confidenceandintheirprogrammingabilityand
understandingofbasicprogrammingconcepts.

Alice(http://www.alice.org)isa3Dprogrammingenvironmentthatwascreatedanddistributed
byCarnegieMellonUniversity.TheAliceenvironmenthasanobject-orientedfocusandsupports
programmerswithahugesetof3Dvisualobjects.Theenvironmentisequippedwitharichsetof
properties,functions,andmethodswhichwouldfacilitateobjects’behaviorsandinteractivities.Alice
hasrecentlygainedattentionasamoderatetoolthatcanbeusedinteachingintroductorycoursesin
OOP((Mullins,Whitfield,&Conlon,2009).ThespecialcharacteristicsofAlicesuchas3Danimation,
real-lifeexperienceofdealingwithobjects,adirect-manipulationeditorforinstantiatingobjects,
simpleeventhandlingmechanism,multi-mediacapabilitiesand‘syntax-free’IntegratedDevelopment
Environment(IDE),areveryimportantinengagingstudentsandincreasingtheirinterestinlearning
programming(Mullinsetal.,2009;Al-Tahat,2010).AnAliceprogrammercanusetheseobjectsto
learnbasicprogrammingconceptssuchaslooping,selection,andparallelexecutionthroughbuilding
fullyinteractivestoriesofallkindsvisually,withouttheneedtowriteanycodeasinthecaseof
traditionalprogramminglanguagessuchasJava,C#,andC++.

Aliceallowsuserstomanipulate3Dobjectsina3Dworldinordertocreate‘program-animated’
movies.Informationabouteachindividualobjectcanbeaccessedandmanipulatedindependentlyof
anywrittencode.Aliceallowsstudentstowritecodethatisalwaysinarunnablestate(Powers,2007).
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