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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



 

 

16 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/discovery-of-learning-path-based-on-

bayesian-network-association-rule-algorithm/240227

Related Content

Using a Web-Based System To Support Teaching Processes
V. Klyuev, T. Tsuchimotoand G.P. Nikishkov (2008). International Journal of

Information and Communication Technology Education (pp. 72-85).

www.irma-international.org/article/using-web-based-system-support/2339

A Research on Online Teaching Behavior of Chinese Local University

Teachers Based on Cluster Analysis
Bing Liu, Xiaobing Luoand Shui-lin Lu (2023). International Journal of Distance

Education Technologies (pp. 1-20).

www.irma-international.org/article/a-research-on-online-teaching-behavior-of-chinese-local-

university-teachers-based-on-cluster-analysis/320801

Core Competencies for Facilitating Asynchronous Discussions
Alice Bedard-Voorhees (2009). Encyclopedia of Distance Learning, Second Edition

(pp. 480-486).

www.irma-international.org/chapter/core-competencies-facilitating-asynchronous-

discussions/11797

Design of a Learning Path Recommendation System Based on a Knowledge

Graph
Chunhong Liu, Haoyang Zhang, Jieyu Zhang, Zhengling Zhangand Peiyan Yuan

(2023). International Journal of Information and Communication Technology

Education (pp. 1-18).

www.irma-international.org/article/design-of-a-learning-path-recommendation-system-based-on-

a-knowledge-graph/319962

Diverse Models of Distance Teaching Universities
Sarah Guri-Rosenblit (2005). Encyclopedia of Distance Learning (pp. 674-680).

www.irma-international.org/chapter/diverse-models-distance-teaching-universities/12175

http://www.igi-global.com/article/discovery-of-learning-path-based-on-bayesian-network-association-rule-algorithm/240227
http://www.igi-global.com/article/discovery-of-learning-path-based-on-bayesian-network-association-rule-algorithm/240227
http://www.igi-global.com/article/discovery-of-learning-path-based-on-bayesian-network-association-rule-algorithm/240227
http://www.irma-international.org/article/using-web-based-system-support/2339
http://www.irma-international.org/article/a-research-on-online-teaching-behavior-of-chinese-local-university-teachers-based-on-cluster-analysis/320801
http://www.irma-international.org/article/a-research-on-online-teaching-behavior-of-chinese-local-university-teachers-based-on-cluster-analysis/320801
http://www.irma-international.org/chapter/core-competencies-facilitating-asynchronous-discussions/11797
http://www.irma-international.org/chapter/core-competencies-facilitating-asynchronous-discussions/11797
http://www.irma-international.org/article/design-of-a-learning-path-recommendation-system-based-on-a-knowledge-graph/319962
http://www.irma-international.org/article/design-of-a-learning-path-recommendation-system-based-on-a-knowledge-graph/319962
http://www.irma-international.org/chapter/diverse-models-distance-teaching-universities/12175

