
DOI: 10.4018/IJVAR.2018010101

International Journal of Virtual and Augmented Reality
Volume 2 • Issue 1 • January-June 2018


Copyright©2018,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



1

The Effect of Augmented and Virtual Reality 
Interfaces in the Creative Design Process
Tilanka Chandrasekera, Oklahoma State University, Stillwater, USA

So-Yeon Yoon, Cornell University, Ithaca, USA

ABSTRACT

Theaimofthearticleistoinvestigatehowvirtualreality(VR)andaugmentedreality(AR)interfaces
affectthecreativedesignprocessindesigneducation.Thearticlefocusesonhowtechnologytraits
affectthecreativedesignprocess.10subjectswereselectedandtheirdesignprocesswasanalyzed
usingprotocolanalysis.Theresultsofthestudyindicatethatepistemicactionreducescognitiveload,
therebyreducingfixationinthedesignprocessandenhancingthecreativedesignprocess.
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1. INTRoDUCTIoN

Theproblem-solvingprocesshasbeendiscussedextensivelyinanumberofstudies(Ackoff,1974;
Broadbent,1973;Lawson,1983).Designproblemsolvinghasbeenanalyzedandexplainedusing
methodssuchas insightproblemsolving(Chandrasekera,Vo,&D’Souza,2013), trialanderror
problemsolving(Youmans,2011),andformalandlogicalprocesses(Dorst,2011).Theeffectof
prototyping(whichisessentiallyatrialanderrormethodofproblemsolving)isdiscussedinanumber
ofstudieswithregardtodesignproblemsolving(Kershawetal.,2011;Youmans,2011;Viswanathan,
&Linsey,2009).Inmoststudiesinwhichprototypinginthedesignprocessisdiscussed,onerecurring
themeisitseffectonfixation(Chandrasekera,2014;Viswanathan&Linsey,2009;Youmans,2011).

Gestaltpsychologistshaveextensivelystudiedmentalblocksasaphenomenoninterchangeable
withfixationfoundindesignstudies(Murty&Purcell,2003).Whileamentalblockisdefinedas
“a barrier in our minds preventing us from producing desired information” (Kozak, Sternglanz,
Viswanathan,&Wegner,2008,p.1123)designfixationisdescribedastheinabilityofthedesigner
tomoveawayfromanideainordertoresolveaproblem(Jansson&Smith,1991).Fixationisoften
identifiedasaprocessthatinterfereswithcreativereasoningandleadsonetobecomefixatedona
smallnumberofunvariedsolutions(Agogue&Cassotti,2013).Fixationcanbecomeahindrance
inthecreativedesignproblemsolvingprocess.Potentialsolutionstomitigatefixationeffectsinthe
designprocesshavebeenexploredinpreviousstudies,includingencouraginggroupwork(Youmans,
2011)andintroducinganalogicalinspirationsources(Casakin&Goldschmidt,1999).Eventhough
insomeinstancesprototypinghasbeenidentifiedasamethodofreducingfixation(Dowetal.,2010;
Youmans,2011),inotherstudiesphysicalprototypingincreasedfixation(Christensen&Schunn,
2007).Researchershaveexplainedthefixationcausedthroughphysicalprototypingasaresultof
sunk-costeffect:thetimedesignersspendmakingthephysicalprototypeoftheirinitialideasiswhen
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theytendtofixatemore(Viswanathan&Linsey,2013).Digitalprototypingcanbeconsideredan
approachtoalleviatefixationeffectscausedbyphysicalprototypingbecausedigitalprototypingisa
wayofbypassingthesunk-costeffect.

AR is an interface thatoffers tangible interaction (Ishii, 2007) and isoften referred to as a
tangibleuserinterface(TUI).KimandMaher(2008)suggestedthatdigitalprototypingusingTUIs
suchasARalloweduserstomakeadditionalinferencesfromvisio-spatialfeatures,freeingdesigners
fromfixationeffects.KimandMaherstatedthattangibilityinthesetypesofinterfacesallowsmore
opportunitiesfortrialanderrortypeofproblemsolvingthroughepistemicactionsinprototyping.

KirshandMaglio(1994)introducedtheconceptsofepistemicactionandpragmaticaction.They
discussedhowexpertplayersofthepopularvideogameTetrisconservetheircognitiveresourcesby
tryingdifferentpositionsoftheTetriscubesratherthantryingtofigureitoutintheirminds.These
experimentalmoves,whichtheytermedepistemicactions,allowtheplayerstousetheircognitive
resourcesforsomethingelse.Fitzmaurice(1996)usedthesametermsindiscussingtangibilityinuser
interfaces.Sheintroducedtheconceptofgraspableuserinterface(similartoTUI)andsuggestedthat
thetangibilityininterfacessuchasARinterfacesallowsmoreepistemicaction,therebyreducingthe
cognitiveloadandconservingmentaleffort.

Others(Kershawetal,2011;Morenoetal.,2014;Youmans,2007)suggestedthatwhencognitive
loadisreducedthefixationeffectsindesignarereducedaswellbecauseepistemicactionsallowa
designertomanipulatethedesignfreely.Atthesametimethisreductionincognitiveloadallowsthe
designertoavoidfixation.Thisdoesnotimplythatfixationcanbeeliminatedbyallowingepistemic
actionalone,butmerelythatepistemicactionreducesfixationeffects.However,studieshaveshown
thatfixationadverselyaffectsthecreativeprocess(Kohn&Smith,2009;Smith&Blankenship,1989,
1991),soitisimportanttoinvestigatewhetherepistemicactionscouldreducecognitiveloadand
therebyreducethechancesoffixationandpositivelyaffectthecreativedesignprocess(seeFigure1).

Understanding how AR and VR provide opportunities for epistemic actions and how these
epistemicactionsaffectthecreativedesignprocessistheprimaryfocusofthisstudy.Fromapractical
standpoint, the findings of this study contribute to helping designers and design educators use
interfacessuchasARandVRinthedesignprocess.Theresultssuggestthatbyreducingthecognitive
loadthecreativedesignprocesscanbeenhanced.Intermsofteaching,thisnotonlysuggeststhat
ARinterfacesofferlesscognitiveload,italsoconfirmsthatdecisionsaboutusinganyinstructional
mediumshouldbemadecarefullyandshouldconsiderthecognitiveloadofthechoseninstructional
interface.Fixationisconsideredtobeanegativeaspectindesign,inmostcaseshinderingthecreative
designprocess.Therefore,thefindingsofthisstudyareinvaluableinjustifyingthedevelopmentof
suchanARCADsystemtobeusedeffectivelyinthecreativedesignprocess.

Figure 1. Effect of epistemic action and cognitive load on the creative design process
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