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ABSTRACT

Thepresentstudyexaminesthedifficultiesnovicedatamodelersfacewhenaskedtoprovideadata
modeladdressingagivenproblem.Inordertomapthesedifficultiesandtheircauses,twoshortdata
modelingproblemsweregivento82studentswhohadcompletedanintroductorycourseindatabase
modeling.Bothproblemsinvolvethreeentitysetswithrelationshipsbetweenthem,eitherternaryor
binary.Thestudents’solutionswereclassifiedaccordingtothetypesoferrorstheycommitted.More
thanhalfofthestudentsprovidedfaultysolutions.Afterananalysisoftheseresults,openinterviews
wereconductedwithaselectedgroupofstudentsinordertofigureoutthereasonsunderlyingthe
students’ erroneous decisions regarding the data model. Among the reasons for their erroneous
solutionswereinsufficientexperience,lackofreflectionontheirsolution,andlackofimmediate
feedback.Inaddition,theauthorssuggestinstructionalmodificationsderivedfromtheresearchresults.
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INTRoDUCTIoN

The research literature includesanacademicdiscussionon thedifficultiesnovicemodelersmay
encounterwhendesigningadatamodeladdressinggivenrequirementsingeneral(Deyetal.,1999)
andregardingternaryrelationshipsinparticular(Hitchman,2003;Batra,2007).Theyencountermany
difficulties,mostlyconcernedwithcognitivecomplexity;amongthem,NoFlexibilityforerrors,lack
ofimmediatefeedback,andinformationoverload(Batra,2007).Asaresult,datamodelsdesigned
bynovicemodelerstendtobeinaccurateanderroneous,andhencethecauseforthefaultybehavior
ofinformationsystems.

Duringtheirstudies,novicedatamodelersstudyhowtodesignadatamodeladdressinggiven
requirements.Theystudyhowtoidentifyentitiesandhowtosetrelationshipsbetweenthem.They
alsolearnhowtotransformtheentitiesandrelationshipsintotables,fieldsandkeysinordertoform
arelationalschema.

Oneofthemainchallengesnovicemodelersfaceduringthedesignphaseistheidentification
of relationships between the entities involved. Novice data modelers find the setting of
relationshipsbetweenentitiesas theirmainchallenge,mostlywhennon-binary relationships
areinvolved(Batra,1994).
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However,existing research ismainly focusedon theoretical rather thanempiricalaspectsof
datamodeling.Thatis,therehasbeenlittleexplorationofempiricaldatagatheredfromnovicedata
modelers.Suchempirical findingsmight shed lighton thecausesof thedifficultiesnovicedata
modelersencounterduringthedesignphase,andhelpinstructorstoimprovetheirpractice.

Theaimofthisstudyistoexplorethedifficultiesnovicedatamodelersencounterasnovicedata
modelersregardingrelationshipsbetweenthreeentities.Forthispurpose,studentswhohadcompleted
adatabasecoursewereaskedtofilloutaquestionnaireincludingtwoproblemsdealingwithvarious
requirements,necessitatingthattheirsolutionsusebothbinaryandternaryrelationships.

Theresearchquestionsderivedwiththeaboveaimare:

1. Whatarethetypesoferrorrelatingtotheuseofternaryrelationships?
2. Whataretheunderlyingreasonsfortheseerrors?

THEoRETICAL BACKGRoUND

Inthissection,wepresentabrieftheoreticalsurveyofdatamodelingcomplexity,ternaryrelationships
andstudents’difficultiesindatamodeling.

Data Modeling Complexity
Buildingadatamodelforaninformationsystemisacomplextask,especiallyfornovicedatamodelers
(Topi&Ramesh,2002).Novicesencounterdifficultiesmainlyinmodelingrelationshipsbetween
entities(Batra&Antony,1994).Themainsourceoferrorsindatamodelingbynovicesisattributed
tocognitivecomplexity(Batra,2007).Cognitivecomplexity,inthecontextofdatamodeling,refers
toallthefactorsthatmakeitdifficultforonetograspandunderstandallaspectsoftheproblemat
hand.Thesedifficultiesdependontheproblem’sstructureaswellasontheknowledgeandprevious
experienceofthedesigner.Fourmajorsourcesofcognitivecomplexitywereidentified:problem
solvingprinciples,designprinciples,informationoverload,andsystemstheory(Batra,2007).Though
thesepapersrefertoextensivefactors,wefocusonlyonthoseaffectingdatamodeling,withspecial
focusonternaryrelationships.Astoproblemsolvingprinciples,theonesthatarerelevanttoour
researchareconnectivityandtimedelay.Thefirstreferstoahighdegreeofinterrelatednessbetween
theentitiesinvolved.Thelatterreferstothetimegapbetweenthedesignofthedatamodelandits
use.Timedelayresultsinalackofimmediatefeedback,thereforeonlyuponusecanoneunderstand
thequalityofthedesign.Astodesignprinciples,theonesthatarerelevanttoourresearcharethegap
betweentheproblemspaceandthesolutionspace,noflexibilityforerrors,andalackofknowledgeof
normalizationrules.Thegapbetweentheproblemspaceandthesolutionspacereferstotheabilityto
prunetoaminimumtherelationshipsdescribedintheproblembytheverbalconstraints.Noflexibility
forerrorsreferstothefactthatonlyone‘right’solutionexistsaccordingtothenormalizationrules.
Alackofknowledgeofnormalizationrulesreferstothelackofexperienceofnovicedatamodelers
asregardstonormalizationrulesandtheirconsequences.Astoinformationoverload,theonlyfactor
thatisrelevanttoourresearchisnoise,whichreferstothepresenceofirrelevantinformation(Batra,
2007).Intheprocessofanalysisandevaluationoftheresultsobtainedinthepresentstudy,weuse
thefactorslistedabove.

Ternary Relationships
Theentity-relationshipmodel(ER)(Chen,1976),iscommonlyusedtodesigndatabases(Lenzerini
&Nobili,1990).AnERmodelconsistsofentity-setsandrelationshipsbetweenthem,representing
real-worldobjectsandtheirconnections.Entity-setsincludeattributesoftheobjects,andspecifyan
identifyingkey.Relationshipsconnecttwoormoreobjects.Theconnectionsstandforarelationship
representingareal-worldassociationbetweentheobjects.However,notallreal-worldassociations
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