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ABSTRACT

The interface concept of adaptable design allows users to select and apply alternative auditory
elementstotheuserinterface.Thisstudyexaminestheconsistencyofthearousalstrengthofauditory
elementsthataccompanyexceptionmessagesavailableintwoadaptabledesignoptionsavailablefor
theMicrosoftWindowsoperatingsystem:(1)soundschemesand(2)desktopthemes.Theauditory
elementsavailableintheseoptionsdifferincompositionandsoundfeatures.Priorworkindicates
thatsuchdifferencescouldresultindifferencesinthearousalstrengthcommunicatedbytheauditory
elementsandthereforeviolatethekeyuserinterfacedesignprincipleofconsistency.Theauditory
elementswithinITenvironmentsshouldcommunicateconsistentlevelsofhazardasmeasuredby
arousal strength inorder toachieve“hazardmatching.”Results revealdifferences in thearousal
strengthof the important critical stop auditory element acrossboth sound schemes anddesktop
themes.Implicationsofthisfindingarediscussed.
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1. INTRoDUCTIoN

A relatively recent design development in information technology is the principle of adaptable
user-interfacedesign.Adaptableuser-interfacedesigninvolvestheuserinthedesignofthesystem
interface,includingvisualandauditoryfeatures(Akiki,Bandara,Arosha,&Yu,2014).Thatis,the
userhastheabilitytotailorthesysteminterfacetobestmeettheirindividualpreferences.Forexample,
theusercanalter theappearanceofscreengraphicsandsoundsbychoosing to install“Desktop
Themes”availablefromMicrosoft to theirWindowsoperatingsystemtomatchtheirpersonality
or likes (https://support.microsoft.com/en-us/help/14023/windows-desktop-themes-with-custom-
sounds).Apotentialadvantageofanadaptableinterfaceisthattheuserisincontroloftheindividual
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appearanceandinterfacefeatures(Gullà,Cavalieri,Ceccacci,Germani,&Bevilacqua,2015).This
flexibilityallowsausertonotonlyaltertheinterfacetotheirliking,butmayalsoallowthesystem
tobeadjustedtomultipleuserswithvariedpriorknowledgeandcognitiveabilities(Gudur,Blackler,
Popovic,&Mahar,2014).

However,adaptabilityoftheuserinterfacemayresultindisadvantages.Forexample,altering
theinterfacemayimpacthowwellthesysteminformstheuserofpotentialproblemsthatariseduring
thecompletionofcomputationaltasksduringthedisplayofexceptionmessageswithaccompanying
auditoryelements.Exceptionmessagesarecommoncomponentsoftheinformationtechnology(IT)
userinterfaceandappearoverthemainwindowofanITapplicationprogramandofteninformthe
userofcomputingproblems,whereeachproblemmaypossessdifferentlevelsof“hazard”(Cooper
&Reimann,2014;Galitz,2007;Shneidermanetal.,2018).Exceptionmessagesshouldcommunicate
differentlevelsofhazardinordertoachieve“hazardmatching.”Hazardmatchingoccurswhenthe
severityofthehazardcommunicatedbytheexceptionmessage,termedthe“arousalstrength”ofthe
message,matchesthelevelofhazardfacedbytheuser.Hazardmatchingiswidelyrecommendedas
adesirableresultinthatitimprovestheinformativenessofexceptionmessagesandotherwarnings
(Amer&Maris,2007;Edworthy&Adams,1996;Edworthy,1998;Hellier,Wright,Edworthy,&
Newstead,2000;Hellier&Edworthy,2006;Momtahan&Tansley,1989;Wogalter&Silver,1990).

Exception messages are often accompanied by auditory elements as an additional signal to
theuser.Similartotheotherfeaturesofexceptionmessages,auditoryelementscanbedesignedto
catchtheattentionoftheusertowarnofpotentialtechnicalproblemsifcertainactionsaretaken
orconditionsoccur(Amer&Maris,2007).Goodinterfacedesignwarrantsthedesignofauditory
elements to communicate different levels of severity of a computing problem, thus facilitating
hazardmatching(Amer,Johnson,Maris,&Neal,2013).But,iftheuseralterstheauditoryelement
viaadaptabledesigntheremaybeaviolationoftheeffectivedesignruleofconsistency(Cooper&
Reimann,2014;Galitz,2007;Shneidermanetal.,2018).Thislackofconsistencymaydegradethe
natureofhazardmatchingduetoconfusionormisunderstanding.Thatis,ifagivenexceptionmessage
appearsonscreenthatshouldconsistentlyinformtheuserofagivencomputingproblembutthe
associatedauditoryelementchangesinamannerthatalterstheuser’sperceptionoftheunderlying
hazard,thenconsistencyisviolated.

Thepurposeofthisstudyistodetermineiftheauditoryelementsassociatedwithtwoadaptable
designoptionsavailablefortheMicrosoftWindowsoperatingsystemvaryastotheirdegreeofarousal
strength.Thetwoadaptabledesignoptionsexaminedare:(1)alternativeSoundSchemes,and(2)
alternativeDesktopThemes.TheauditoryelementswithindifferentSoundSchemesandDesktop
Themesarecomposedofdifferentmusicalsounds,naturalsounds,andsyntheticsoundsandcanbe
appliedtotheuserinterfaceatthediscretionofusers.

Theresultsofexperimentaldatacollectedandanalyzedreveal that theauditoryelementsof
differentSoundSchemesandDesktopThemesdoindeedcommunicatedifferentlevelsofarousal
strengthwhichindicatesthatthedesignprincipleofconsistencymaybeviolatedifdifferentthemes
areutilizedwithinauserinterfaceasaresultofadaptabledesign.Thesefindingscontributetoboth
practiceandtheacademicliterature.Thedatareportedindicatesthatitmaybepossibletoincrease
thedegreeofconsistencybydesigningauditoryelementswiththesamelevelofarousalstrength
acrossSoundSchemesandDesktopThemes.Moreover,examiningtheauralcomponentofexception
messagesstudyextendsresearchers’understandingofhownon-visualelementsofexceptionmessages
effectuserjudgments(Amer&Maris,2007;Ameretal.,2013;Amer&Johnson,2018).

Thenextsectionofthispapercontainsadiscussionofpriorliteratureandatheoreticaldiscussion
leadingtotheresearchquestions.Thisisfollowedbysectionsexplainingtheresearchmethodology
employedanddataanalysisoftwoexperiments.Oneexperimentexaminedtheauditoryelements
availableinMicrosoftSoundSchemes,andthesecondexperimentexaminedtheauditoryelements
availableinMicrosoftDesktopThemes.Thepaperconcludesbyhighlightingkeyresultsanddiscussing
theimplicationsforresearchandpractice.
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