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ABSTRACT

Anidealface-to-facetutorlearnerinteractionaimstoofferlearningtothelearnerinamannerthatbest
suitsanindividuallearner’slearninglevelandlearningstyle.Thisabilityofdifferentiatedinstruction
hasbeenbuiltinSeis-TutorIntelligentTutoringsystem,developedtooffersubjectmatterknowledge
of‘SeismicDataInterpretation,’afieldofgeo-physics.Thedetailedarchitectureoflearner-centric
curriculum sequencing module, built to this effect, with its components, sub-components, their
interconnectedfunctioning,togenerateexclusivelearningpath,havebeendescribed.Analgorithm
forlearner-centriccurriculumsequencing,amathematicalmodelandproposedimplementationusing
acasestudyhasbeenelaborated.
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INTRODUCTION

Artificialintelligenceisanadvancedfieldofresearch.Itsuseinthefieldofeducationparticularly
inmakingteachingandlearningmoreeffective,hasbeensignificantlyexploitedinrecentpast.This
hasresultedindevelopmentofvarietyofeducationalcomputerartifacts.Furtherdevelopmentshave
causedoriginofthefieldofintelligenttutoring.Thisfielddevelopedattheintersectionofdisciplines
ofcomputerscience,cognitivepsychologyandeducationalresearchhasgainedimmensepopularity
incurrenttimes,particularlyduetothedevelopmentofIntelligentTutoringSystems(ITS)(Nwana
etal.,1990).Thesesystemstermedascognitivetutorsoffertutoringinamannerthatbestsuitsthe
learningpreferenceofthelearner.Itisaprogramthatnotonlybehaveslikeahumantutorbutalso
followstherulesandinstructionsbasedontheprogressandbehaviorofthelearner.

ITSisanintelligentcomputersystemwhichsolvesthelearner’sproblemsbybestowingfeedback
andhints.Ittracesthelearner’sactivity,assessesthelearner’smasteryonsubjectmatterandseeks
tounderstandthelearner’spsychologicalmind.Cognizingpsychologicalmindoflearnermakesa
tutoringsysteman“intelligent”tutoringsystembecauseitsolvesthelearnerissuesandoffersthe
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tutoringcontentinamannerthatlearnercangraspeasilyandeffectively.AnITSisdistinctlydifferent
fromatypicale-learningsystem,suchasaweb-basedlearningsystem,thatfacilitatesalearnerto
exploreaspecificdomainorcoursecontentsviainternet.LikeITS,thesesystemsdonotadapttothe
learner’slearningneedsandalsodonotofferlearner-specificfeedbackandhints.ITSbeingadaptive
innature,hasgainedimmensepopularityincurrenttimes.

Now-a-days, adaptation and personalization are two important aspects of computer aided
instructionsystems.Onweb-basededucationsystems,studymaterialresourcesareavailable,but
withtheiroverloadingandaccessibilityissues.Hence,itisdifficultforalearnertoachievehis/her
learninggoalsincyberspace.Inaneducationsystem,categorizationoflearningmaterialandrelated
activities,topresenttolearner,inlearnerexclusivemanner,targetedtoachievelearningobjectives,
istermedaslearningpath.Thislearningpathmayvaryfrompersontopersondependingofhis/her
profile.Thisisaimedtoofferindividualisticlearningexperiencetoeachlearner.Thisisbecauseeach
individualimbibesknowledgeatdifferentspeed.Theknowledgeofaparticularlearnermaygrow
quitefastandforothersthetimetakenmayvarygreatly.Theresponseofanindividualtolearning
materialtoo,maybedifferent.Agivenpagemaybedifficulttounderstandforabeginnerlearner
andbeunimportantanddullforanadvancedleaner(Gutiérrez,&Pardo,2007).

BACKGROUND AND PRELIMINARIES

Verylimitedworkisreportedinlearnerpathsequencinginintelligenttutoringsystems.However,
areasonablysizableworkoncurriculumsequencingisreportedine-Learningsystems,web-based
hypermediasystemsandLearningManagementSystems.Butoursystematicreviewrevealsthatthe
ITSsystemshaveremainedunexploredinthiscontextsofar.Tillnow,theorganizationoflearning
materialinintelligenttutoringsystem,iscommonlybasedonheuristicrules,i.e.duringconstruction
ofdomain,programmerdefinesrulesforallpossiblesituations.Thismeansthatinitiallyalllearners
areprovidedwithsamepredefinedcurriculum,butaslearnersprogress,theremedialactionsoneach
activityofthelearnerarerecommended,muchthesamewaylikethehumantutorsdo.Forexample,
ITShelpsthelearnertosolveaparticularquestionbyprovidingnecessaryhintsforthequestion
(Brusilovsky,Schwarz,&Weber,1996,Skinneretal.,1958,Wuetal.,1991).

SomeworkoncurriculumsequencinginITSisreportedbelow:Adepthfirsttraversalalgorithm
wasused inKnowledge-basedsystems,Hyperbooksystemsasasequencing technique (Baldoni,
Baroglio,&Patti,2001).

Chen,(2011)proposedpersonalizedandremediale-Learningsystem(PDRLS),providinglearning
pathforspecificlearnersonthebasisoftheirpreviousknowledgeaboutthecourse.Firstly,experts
describetherelationshipamongtheconcepts.Learnerpretestplaysavitalroleintheidentification
oflearningpath.Foridentifyinglearnerpreviousknowledgestructure,theyusedpathfindernetwork
algorithm,whichtakesoutcomesofpretestasinput.Atlasttheycompareknowledgestructuresand
generatetheappropriatelearningpath.

Concept map is a way of organizing knowledge in form of courses, topics and subtopics,
representedassquares,circlesandconnectionbetweenthemindicatingthedegreeofrelativeness
orrelation.Theideaofconceptmapisproposedby(Novak,&Cañas,2008)onmeaningfultheory
ofAusubel.

Xie,Zou,Wang,Wong,Rao,&Wang,(2017)proposedatechnique,toresolveissuerelated
tofindingsuitablelearningpathforagroupoflearners.Profilebasedframeworkwasproposedfor
determiningtheirlearningpathbyconsideringvariousparameters(temporalboundariesandprototype
basedaggregation)relatedtolearning.

Further,newapproachusingdataminingtechniqueshasalsobeenexplored.Withtheobjective
todiscovernewandmeaningfulknowledgedataminingtechniquessuchasprediction,association,
classificationhavebeenused.Suchsystemsmonitorlearnerwebusageastheynavigatethroughthe
webpages.Hsieh,&Wang,(2010)proposedweb-basedlearningsystemthatworksintwoimportant
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