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ABSTRACT

TosatisfyABET’scontinuousimprovementcriterion,aninstructor,teachingacoursesuggests,at
theendofthecourse,animprovementplantobeimplementedwhenthesamecourseistaughtnext
time.Preparationofsuchacourse improvementplanmaybemandatoryifapre-specifiedtarget
levelofstudents’learningisnotattained.Since,manualpreparationofacourseimprovementplan
isdifficult,anideaofgeneratingitusinganexpertsystemispresented.Theobjectiveistomake
thetaskofimprovementplanpreparationeasierandenjoyable.Theproposedexpertsystemhasa
setofremediesandasetofrulesinadatabase.Aweb-basedinterfacequeriestheinstructorabout
teachingandassessmenttoolsusedinthecourse.Theinferenceengineselectsthemostappropriate
remedybasedoninstructor’spreferences.Acloudimplementationoftheexpertsystemhasbeen
usedtotestitforacourse.
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INTRodUCTIoN

Continuousimprovementofstudents’learningineachcoursehasalwaysbeenanimportantobjectiveof
allacademicprograms.ItsimportancebecomesmoreobviousfromthefactthatforABETaccreditation
(ABET,2015)ofanacademicprogram,oneofthegeneralcriteriais“ContinuousImprovement”
(ABET,2016).Thiscriterionrequiresthatthestudentlearningbemonitoredthroughassessments
toensurethatatargetsatisfactioncriterionpre-specifiedbythedepartmentofferingtheprogram
isattainedorprogressismadetowardsattainingit.Inthispaper,thissatisfactioncriterionwillbe
referredtoas“ProgramSatisfactionCriterion”orPSCasdescribedin(Smart-Accredit,2016a).For
example,anacademicprogrammayspecifyaPSCtobe“75%studentsscore70%orhigher”.This
PSCisapplicabletothelearningoutcomesofallcoursesintheprogram.Ifthesatisfactionlevel
foragivenoutcomeinacourseisfoundlowerthanthespecifiedPSCitwilltriggerthealarmfor
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improvementmeasuresi.e.reasonsmustbefoundoutandaplanmustbesuggestedbytheinstructor
toimprovestudents’learning.Someofthemeasuresmayhavetobedonebytheadministrationofthe
programandmaynotbeinthecontroloftheinstructor.Ontheotherhand,therearemeasuresthat
canbeimplementedbytheinstructortoimprovestudents’learning.Itistheinstructor’sresponsibility
tosuggestanddocumentthesemeasuresattheendofthecourse.Suchadocumentwillbereferred
toasInstructor’sCourseImprovementPlan(ICIP).TheICIPwillbeimplementedwhenthecourse
istaughtnexttime.TheICIPforacoursewillensurethelearningoutcomesatisfactionisimproved
andpushedclosertothelevelofthetargetPSC.However,writinganICIPisusuallyadifficulttask
requiringlotofexperienceofteachingthecourseandmostinstructorsavoidit.Theinstructor,in
writinganICIPmustthinkofseveralaspectsofthecourseanddothethinkingaboutwhatmeasures
arepossible.ItwillbedescribedinthenextsectiononTypicalManualICIP.

Thispaperpresentsanideaofanexpertsystem(ES)tohelptheinstructorsinpreparinganICIP
andmake this taskeasierandenjoyable.The taskwillbecomeeasierandenjoyablebecause the
instructorwillhavetoonlyanswerthequestionsaskedbytheESjustbyclickingthemousepointer
toselectfromasetofpossibleanswers.ItmaybenotedherethatEShasbeenusedinengineering
educationandotherdisciplines(Nakamuraetal.,2014,Garciaetal.,2010,Tuchoetal.,2003,El-
Khoulyetal.,2000,ElnajjarandNaser,2017,HillesandNaser,2017),buttheissueofwritingan
ICIPwiththehelpofanEShasneverbeenpresentedinthepublishedliterature.

Inthenextsection,atypicalICIPpreparedmanuallyisdescribed.Thisisfollowedbyadescription
oftheproposedES.Coursetopictaggingisdescribednext.ThenexamplesofESinteractionwith
theinstructorarepresented.Inthefollowingsection,alistofpossibleremediesispresented.The
workingoftheinferenceengineandexamplesofrulesaredescribednext.Finally,theconclusionof
thepaperispresented.

TyPICAL MANUAL ICIP

TounderstandwhattheproposedESwilldo,thewayaninstructorwritesanICIPisdescribedhere.
ForwritinganICIP,theinstructoridentifiestheweakoutcomeandthencomesupwithchangesin
theteachingplan.Theinstructortreatstheweaknessinaparticularoutcomebysuggestingchanges
intheteachingplantobeimplementednexttimethecourseistaught.Indoingso,theinstructorhas
toanswerthequestion:“Itaughtthestudentsthetopic,explainedtothemthemethodsandconcepts
involved,gavethemthehomework,quizzesandothertypesofassessments.Withallthis,whythe
PSCwasnotattainedi.e.whythepercentageofstudentsobtainingtherequiredscorewaslowerthan
thespecifiedtargetscore.Forexample,ifthePSCforaprogramis75%studentsget70%orhigher
scoresthenwhyonly65%studentsattainedthe70%scores?”Thequestionisthoughtprovokingand
willgeneratethefollowingtypesofquestions:

1. Wastheexplanationnotenoughornotclear?
2. Wasthetopiccoveredbeyondthestudent’sbackground?
3. CanIlowertheleverofcomplicationinvolvedwiththistopicwhilekeepingthesamelevelof

Bloom’sTaxonomyasrequiredfortherelatedoutcome?
4. Werethequestionsnotsomuchfocusedontheoutcomebeingassessed?
5. Willabetterofexplanationofthenatureoftheassessmenttothestudentshelpthemachieve

betterscore?
6. Willmorequizzesontheoutcomehelp?
7. DoIneedtoexplainthestudentsmoreonwhattypeofanswertheymustprovideinhomework

orexams?
8. DoIneedtotellthemwhatarethequalitiesofgoodanswersare?
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