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ABSTRACT

Thisstudyaimstocreatelearningpathnavigationfortargetlearnersbydiscoveringthecorrelation
amongmicro-learningunits.Inthisstudy,thelearningpathisdefinedasasequenceoflearning
unitsusedtorealizealearninggoal,andaperiodusedforrealizingthelearninggoalisregarded
asalearningcycle.Furthermore,thelearningunitdatasetsareextractedaccordingtothelearning
cycle.Inorder todiscover thecorrelationsof learningunits,weproposedanalgorithmnamed
BayesianNetworkAssociationRule(BNAR),whichisusedtoestablishadynamiclearningpath
accordingtothelearninghistoryofreferencelearnersgroupwhoachievedlearninggoals.Based
onthesuccessfullearninghistory,thedynamiclearningpathnavigationwillhelptargetlearners
toimprovelearningefficiency.
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INTRoDUCTIoN

Withthedevelopmentofsociety,wehaveenteredatimeoflifelonglearning.Theconstantrenewal
ofhumancognitionrequiresustoimproveourselvesthroughcontinuouslearning.Ontheotherhand,
ourtimesislabeledasfragmentedage,alotoffragmentedinformationfloodsourinternet,andour
scheduleisdividedintoalargenumberoffragmentedtimebymultitask.Thismakesitdifficultto
findacompletetimetocompletethelearning.Themicro-learningwasborninthebackground.As
anewonlinelearningmode,micro-learningwasfirstlyproposedin2005(Hug,Lindner,&Bruck,
2005).Comparedwithotheronlinelearningmode,thedistinctfeatureofmicro-learningis“micro”,
whichfocusesonthelearningunitconsistedofashorttext(lessthan140-character),apicture,ora
media(playedin1to5minutes)(Chenetal.,2015),andlearnerscanlearnitinafragmentedtime.

Micro-learning-basedcontentsconsistofmanytinylearningcomponents,suchase-mail,news,
textmessages,micro-blog,etc.whicharescatteredthroughouteverycorneroflife,andnolonger
confinedtotraditionaleducationbasedontextbooks,lectures,andclassrooms.Learningisagradual
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process,whichisfromsimplicitytodifficulty.However,thelearningunitsoftraditionaleducation
aresobigthatlearnerscannotlearninashortperiod.Furthermore,itisdifficulttoflexiblyorganize
individualizedlearningpathforlearners.Becauseofthementionedreasons,howtoextractasuitable
individuallearningpathforlearnerswhichbecomesafocusofresearch.Themodeofmicro-learning
isakeysolutionfortheproblem,inwhich,themicro-learningunitscanhelpustocreatelearning
pathflexibly.Accordingtodomainknowledgeandlearninghistoryoflearners,wecanfindclose
“invisibleassociation”amongmicro-learningunits.Inthisstudy,weproposetheBayesianNetwork
AssociationRulesAlgorithmtoextractthecorrelationamongmicro-learningunits.

Inordertosupportthepersonalizedlearning,weproposeanapproachtoextracttheindividualized
learningpathbasedonthecorrelationminedformthemicro-learningunits.Inthestudy,learners
aredividedintoreferencegroupsandverificationgroups.Thereferencegrouplearners’logdata
setsareusedtoextract thecorrelationofmicro-learningunits,andthentocreateapersonalized
micro-learningunitpath.Theverificationgroupisusedtoverifytheaccuracyandeffectivenessof
themicro-learningunitpathobtainedfromthereferencegroup.

Theworkflowofthisstudyisdescribedasfollows.Atthefirststep,logdatasetsofthereference
groupandtheverificationgroupiscollected,andthedatasetsofthereferencegrouparedividedinto
differentdatasetsaccordingtothedefinitionofthelearningcycle.Atthesecondstep,basedonthe
datasetdividedbythelearningcycle,theprobabilityofthefirstmicro-learningunitinthedatasetis
calculated,andthelearningunitwiththehighestprobabilityisregardedasthefirstoneinthemicro-
learningprocess.Atthethirdstep,basedonthefirstmicro-learningunit,theposteriorprobabilityof
thenextmicro-learningunitsoccurringafterthefirstmicro-learningunitiscalculated.Themicro-
learningunitwiththehighestprobabilityisregardedasthenextmicro-learningunit.Similarly,the
thirdstepisrepeated,andthemicro-learningpathisextracteduntiltheanalyzedlearningprocessis
finished.Inaddition,theextractedmicro-learningunitpathisverifiedwiththeverificationgroup.
Inthisstudy,alearningmanagementsystem(LMS)isestablishedbasedonMoodle,whichisused
tocollectthelearninghistoryandprofilesoflearners(suchasage,gender,professionalbackground,
cognitivelevel,etc.).Theproposedapproachwillprovidelearnersthemicro-learningpathnavigation
thatisextractedfromoptimizedlearningexperience.Themicro-learningpathconsistsofasequence
ofmicro-learningunits,andthesequenceiscalculatedbythealgorithmofBNAR.Bysharingthe
successful learning experience, the proposed approach will help target learners to improv their
learningefficiency.

RELATED woRKS

1. Micro-learning

Withthedevelopmentof“Internet+education”,micro-learninghasattractedattentionfrom
moreandmore researchers.Thecurrent researchofmicro-learningmainlypresents the trendof
“theoreticalexplorationisonestepahead,andapplicationresearchisfollowup”.Thetheoretical
researchofmicro-learninghasgraduallytransitionedfromdefinitionandfeaturedescriptionstageto
theorydesignandframeworkdevelopment.Thepracticalapplicationofmicro-learningisenriched
inmultiplelevelsandfieldsofeducation.Theaccumulationandsharingofapplicationcasesarethe
currenthotspots.Inthefieldoftheoreticalresearch,Norm(Friesen,2001)proposedatheoryofmicro-
teaching.Gugerbauer(Gugerbauer,2006)proposedaconstructionofmicro-learningenvironmentand
acontentframeworkofmobilelearning.Rodriguezetal.(Rodríguez,Lundqvist,Williams,&Baker,
2006)studiedtheconstructionofmicro-learningvirtualcommunity,micro-learningstructurebased
onsemanticserviceandmicro-contenttargetclassificationbasedonontology.Inapplicationresearch
field,Evaetal.(Unterrainer&Welte,2008)proposedamicro-learningsystembasedonTopicMaps
technology.Walderetal.(Walder&Wolfgang,2008)studiedthedesignanddevelopmentofmobile
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