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ABSTRACT

Conceptualmodelingiscurrentlyconsideredasignificantphaseininformationsystemsdevelopment.
Severalmodelinggrammarsandmethodshavebeenstudiedextensivelyintheinformationsystems
discipline.However,previousresearchonconceptualmodelshasfocusedoncertaingrammar(syntax)
ordiscoveringawaytodeliverthemeaningofamodel(semantic)moreclearlyandcompletely.With
regardtotheconstructoverloadissueinconceptualmodeling,paststudieshavehadsomedeficiencies
inresearchmethodsandevenpresentedcontradictingresults.Theobjectiveofthepresentstudyis
twofold.First,theauthorsresearchedtheinteractioneffectamongsyntax,semantics,andpragmatics
todiscoverthepreferreddesign,context,anduserknowledgewithwhichmodelsaremorelikelytobe
understoodorinterpreted.Second,theyperformedanexperimenttoreconcileconflictingoutcomes
andacquireamorecompleteandaccurateunderstandingofconstructoverload.Specifically, the
authorsfocusedonunderstandingtheendusers’modelingperformancebetweenontologicallyclear
andunclearmodels.Theyappliedanimprovedexperimentalmethodologythatintegratesthreefeatures
(i.e.,syntax,semantic,pragmatic)ratherthantreatthemindividuallyandemploysdifferentdegreesof
domainfamiliarityintheconceptualmodel(i.e.,familiardomainvs.unfamiliardomain).Theresult
ofthisstudywillbroadentheperspectiveonusabilityinthecontextoftheconceptualmodelandmay
serveasamodeler’sontologicalguidanceintermsofwhetherornottocontainconstructoverload
whentheycreateamodel.Inaddition,thisstudymakesthetheoreticalcontributionbyverifyingthe
domainextensibilitytowardsthetheoryofontologicalclarity.
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1. INTRoDUCTIoN

Conceptualmodeling isanactivityperformedduring informationsystems(IS)developmentand
maintenancetorepresentcertainsemanticsofreal-worlddomains(Weber,2003).It ismotivated
byasinglegoal:providinganaccurateandcompleterepresentationofsomeone’sorsomegroup’s
understandingofadomain(Bodartetal.,2001).Ithasbecomeaconventionalresearchthemein
theISdiscipline(Beraetal.,2014;SiauandRossi,2011)andindustry(Fettke,2009).Owingto
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the increasing importanceofdatabases in thebusinessdomainand theuniquecharacteristicsof
modelingthatrequireboththeoreticalandempiricalexamination,ithascapturedtheinterestofmany
researchers.Althoughdatabasemanagementinsideandoutsideanorganizationisbecomingcritical,
thegrammarsandmethodsused forconceptualmodelingvarydependingon theuserorproject
(TopiandRamesh,2002),andtherearesomecontroversialissuessuchasconstructoverloadand
constructexcessthatremaintoberesolved(WandandWeber,2002).Inaddition,previousresearch
onconceptualmodelingseemstohavefocusedontheindividualeffectsofsyntax(i.e.,constructsin
thegrammar),semantics(i.e.,meaningoftheconstruct),andpragmatics(i.e.,contextordomainin
whichagrammarisused)independently(Burton-Jonesetal.,2009).

In the context of grammars and methods, construct overload, especially the part-whole
relationship,remainsaproblembecausealternativerepresentationsinconceptualmodelshavebeen
proposed.BasedonthetheoryofontologicalclarityprovidedbyWandandWeber(1993),Shankset
al.(2008)1concludedthattheontologicallyclearmodelallowsuserstobetterunderstandadomain,
whichindicatesthatadistinctionneedstobemadebetweenanentityandarelationship.However,
AllenandMarch(2012)cametotheoppositeconclusionofShanksetal.(2008)andarguedthat
nodistinctionisneededbetweenanentityandarelationship.Therepresentationofthepart-whole
relationasarelationshiporanentityremainsanissuetoberesolved,andtheseconflictingviewpoints
werepublishedinthesameissueofMIS QuarterlyinSeptember2012.Toreconciletheinconsistent
resultsoftheconceptualmodelingresearchdescribedabove,thisstudysoughtamoreconvincing
andclearexperimenttobeperformed.

Inlightofpreviousresearchonconceptualmodeling,moststudieshavefocusedonthesemantics
(i.e.,meaning)ofmodelstopresentthebestwaytoconveymeaningclearlyandcompletely(Beraet
al.,2014).However,thiscanleadtoproblemsbecauseitishardtoexcludeuserdomainknowledge
(i.e.,pragmaticfactor)whenauser interprets theconceptualmodel inadifferentdomain.Some
research has examined the processing aspects of domain knowledge, but far fewer studies have
emphasized data aspects such as conceptual modeling (Vessey, 2006) and the interaction effect
betweensyntax,semantics,andpragmatics(Beraetal.,2014;Burton-Jonesetal.,2009).Evenif
theydid,moststudieswereperformedwithinfamiliardomains,suchastheprojectplanningdomain
forindustryworkers(Skanksetal.,2008)andthebusinessdomainforuniversitystudentsmajoring
inmanagementinformationsystems(MIS)(AllenandMarch,2012).Insuchcases,itisdifficultto
measuretheexacteffectofadomainbecauseofthelackofcomparisonswherethemodeldomain
isunfamiliartotheuser.

Thisstudyexaminedresearchthatcombinedthesetwoissues:constructoverloadandthelackof
interactioneffectbetweensyntax,semanticsandpragmatics.Specifically,themotivationofthisstudy
wastoanswerthefollowingresearchquestion:Doesdomainfamiliarityaffecttheuser’sperformance
inconstructoverload?

Withregardtotheabovequestion,anontologicallyunclearmodelmaybeadoptedandused
infamiliardomainswithoutanyconfusionininterpretingthemodel,becauseuserscanapplytheir
pastknowledgetoresolvetheoverloadandpresumethatthedomainoperatesastheyexpected.For
example,ifaconstructoverload(i.e.,twopotentialmeaningsareoffered)modelisused,userswith
extensivedomainknowledgewillovercomeambiguitysimplybyselectingthemeaningthatmakes
senseinthatdomain.However,fewstudieshaveexaminedtherelationshipbetweentheparticipants’
levelofknowledgeacrosstopics(i.e.,thedegreeofdomainfamiliarity)andtheeffectsofontological
clarity.Mostexistingstudiesonontologicalclarityperformedexperimentsinfamiliardomains,so
itisunclearwhethertheconclusionsregardingontologicalclarityareduetotheusers’highdomain
knowledgeorthemodelclarityitself.Foramoreaccurateresearchoutcome,astudymustbeconducted
byusingaconceptualmodelwithunfamiliardomainssothatdomainknowledgehaslessinfluence.
Ifaconstruct-overloadmodelwithunfamiliardomainsisinterpretedprecisely,itwillbedifficult
toarguethatconstructoverloadisaproblemforconceptualmodelingpracticesintherealworld.
Becauseresearchhassuggestedthatitisdifficulttoapplyone’sdomainknowledgetoanunfamiliar
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