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ABSTRACT

Thispaperconstructsanonlinecommunityorganizationaldouble-layer learningstructuremodel
basedonexploration-exploitationmodels.Inthisway,theauthorsexaminetheeffecthowdouble-
layeronlinecommunity learningaswellasheterogeneous teamsaffectsonlineworkcommunity
organizational knowledge performance (OWCOKP) with leaders forgetting and without leaders
forgetting.First,theresultssuggestaninverted-Urelationshipbetweenthedegreeofdifferentteam
memberconnectivityandOWCOKP.Second,astheleadersforgettingrateincreases,thedegreeof
differentteammemberconnectivity,whichleadstotheoptimumOWCOKPalsoincreases.Third,
withorwithoutleadersforgetting,moderatelearningbetweenmembersandthatbetweentheleader
andmemberscanimproveOWCOKPwithinateamofonlinecommunity.Fourth,indifferentteams,
slowlearningbetweenleadersproduceshigherOWCOKPwithoutleadersforgettingwhilemoderate
learningbetweenleadersproduceshigherOWCOKPwiththeirforgetting.

KEyWORDS
Double-Layer Learning, Knowledge Learning, Knowledge Performance, Leaders Forgetting, Online Work 
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INTRODUCTION

WiththedevelopmentofmobileInternet,onlineworkknowledgecommunity(OWKC),asanew
organizationthatcaneffectivelypromoteinnovation,hasattractedmoreandmoreattention(Hamidi
&Jahanshahifard,2018;Oh,Moon,Hahn,&Kim,2016).Amongthem,knowledge,asthecarrierof
innovationandcommunication,isoneofthecorecontentsofresearch(Zablith,Faraj,&Azad,2016).
Recently,OWKCemergesmoreandmoreasorganizationsincreasinglyregardopeninnovationas
importantexternalsourcesofknowledgeandinnovation(Piller&West,2014;Randhawa,Josserand,
Schweitzer,&Logue,2017).Organizationallearninginonlineworkcommunitiesisanimportant
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channeltocreateandtransferknowledge,anditisakeyfactoraffectingorganizationalperformance
(Berends&Antonacopoulou,2014;Chang,Wong,Eng,&Chen,2018).There isapositiveand
significantrelationshipbetweenorganizationallearningandorganizationalinnovationinonlinework
community(Hurley&Hult,1998;Saki,Shakiba,&Savari,2013;Sanz-Valle,Naranjo-Valencia,
Jimenez-Jimenez,&Perez-Caballero,2011).Incomplexandchangeableenvironments,organizational
learning can enable enterprises to gain competitive advantage through sustainable, healthy and
harmoniousdevelopment(Argote&Ingram,2000;Argote&Miron-Spektor,2011).BecauseOWKC
hasthecharacteristicsofautonomy,spontaneity,mutualityandsharedidentitiesamongmembers
(Dahlander&Frederiksen,2012;West,Salter,Vanhaverbeke,&Chesbrough,2014),howtomanage
organizationallearninginOWKChasbecomeanimportantissue.Someempiricalstudiesshowedthat
thedegreecentralityandmembers’socialinteractionsofonlinecommunitymembershadasignificant
positiveeffectonknowledgesharingandorganizationallearning(J.Fang,Chen,Wang,&George,
2018), however, centralized structure of communication is not associated with the collaboration
performance(Lee,Jang,&Baek,2019).

Therearemanytypesoforganizational learning, twoofwhichareexploitative learningand
exploratorylearning(Li,Lin,Cui,&Qian,2018).March(1991)posedtheconceptsofexploration
andexploitationinrelationtoorganizationallearning.SinceMarch’sclassicalexploration-exploitation
modelwascreated,researchershaddiscussedthebalancebetweenexplorationandexploitationfrom
differentperspectives,suchasorganizationalstructure(e.g.,Bunderson&Boumgarden,2010).The
balancing of exploration and exploitation through structural design has been given considerable
attention(e.g.,C.Fang,Lee,&Schilling,2010;Schilling&Fang,2014).However,mostprevious
studieshavefocusedonasingle-layerstructurebetweenindividualsinanorganization;specifically,in
theirsimulationmodels,previousstudiestreatindividualswithinanorganizationasahomogeneous
group,neglectingthedifferentrolesthatindividuals(suchasleadersandmembers)playwithinan
organization.Thereislittlefocusonmulti-layerstructuresandmulti-levellearningbetweenindividuals
inanorganization.Theaimofourstudyisthustocontributetofillingthisgapintheliteratureon
organizationallearning.

Inadditiontoorganizationallearning,forgettinghasalsobeenexaminedbyvariousresearchers.
Managingorganizationallearningandknowledgemustalsoincludeeffortstounderstandandmanage
forgetting(Holan&Phillips,2013).Brunsson(1998)proposedthatitmightalsohelporganizations
tounlearn(forget).Organizationalforgettingmayleadtotheabilityofanorganizationtoinnovate
andmayevendirectlyimpacttheorganization’ssurvival(Huang,Chen,Zhang,&Ye,2018).With
continuousorganizationaldevelopment,itmustalsobeconsideredwhethertheoriginalknowledge
owned by an organization is useful for the present (Hislop, Bosley, Coombs, & Holland, 2014;
Martinez-Plumed,Ferri,Hernandez-Orallo,&Ramirez-Quintana,2015).Forexample,iftheexisting
knowledgeisextraneousorisactivelyinterferingwiththeapplicationofmoreappropriateknowledge,
forgettingisapositiveoccurrence(Holan&Phillips,2013;Wu,Ma,Wang,Tsai,&Lin,2019).
Therefore,investigatingtheeffectofknowledgeforgettingononlineworkcommunityknowledge
performance(OWCOKP)isvery important.Drawingon this,ourstudycombinesorganizational
learningandforgettingtoexaminethejointinfluenceofthemonOWCOKP.

Thispaperfocusesontheproblemofhowmulti-layerstructuresandmulti-levellearningbetween
individualsinanonlineworkcommunityorganizationinfluenceOWCOKP.Inaddition,inthemulti-
layerstructuresofanonlineworkcommunityorganization,theroleofleaders,whoguideorganizations,
identifyenvironmentalneeds,andfacilitateappropriatedevelopment,isveryimportant(Waddell&
Pio,2015).Therefore,weemphasizetheroleofleadersandmainlyexaminehowleaders’forgetting
inmulti-layerstructuresaffectsOWCOKP.Wethusinvestigatetheeffectofdouble-layerlearningon
OWCOKPintwosituations:withleaders’forgettingandwithoutleaders’forgetting.Weconstructan
organizationaldouble-layerlearningstructuremodelusingcomputersimulationmethodstoinvestigate
theseproblems.Ourstudycontributes toonlineworkcommunityorganizational learning in two
mainways.First,byconstructinganonlineworkcommunityorganizationaldouble-layerlearning
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structuremodel,westudymulti-levellearningwithinteamsandacrossdifferentteams.Second,we
addleaders’forgettingtoourdouble-layerlearningstructuremodel,andwecomparethemulti-level
learningprocesswithin anonlinework communityorganization in two situations:with leaders’
forgettingandwithoutleaders’forgetting.

Inthenextsection,wereviewtherelatedliteratureonorganizationallearning,organizational
structureandforgetting.Wealsopresentthedetailsoftheliteraturesearchonexploration-exploitation
models.After that,basedontheseexploration-exploitationmodels,wedescribe theconstruction
oftheorganizationaldouble-layerlearningstructuremodelbysimulationmethods.Thesimulation
resultsareshowninthefourthsection.Weexplaintheprocessofmulti-levellearningwithinteams
andacrossdifferentteamsintwosituations:withleaders’forgettingandwithoutleaders’forgetting.
Thefinalsectionofthearticlediscussesourcontributionstoonlineworkcommunityorganizational
learning,theoreticalandmanagerialimplicationsandresearchdirections.

THEORETICAL BACKGROUND

The Context of Organizational Learning
As mentioned in the previous section, organizational learning can enable firms to access the
managerial capabilities and technological know-how necessary to compete in a global economy
(Harrison&Leitch,2005).Effectiveorganizationallearningactivitiescanhelpfirmsintransitional
economiesreduceuncertaintyandfindmarketopportunitiesmorequicklyinordertocompetemore
effectively(Zhao,Li,Lee,&Chen,2011).Overthepastfewdecades,researchershaveextensively
investigatedvariousaspectsoforganizationallearning.SharpanskykhandStroeve(2011)pointedthat
organizationallearningcouldbedefinedfromtheadaptationandknowledgeperspectives.Fromthe
adaptationperspective,organizationallearningisdefinedastheprocessoforganizationaladaptation
to internal or external changes based on individual learning. From the knowledge perspective,
organizationallearningisdefinedasaccumulationoforganizationalknowledge.Inaddition,Choi,
Park,andLee(2015)concludedthatstudiesonorganizationallearningmainlyfocusedonthefollowing
fiveaspects.Thefirststreamofresearchfocusesonhoworganizationallearningisaffectedbythe
characteristicsofknowledgeitself,suchasexplicitvs.tacit(e.g.,IkujiroNonaka,1994;I.Nonaka
&VonKrogh,2009).Thesecondstreamemphasizesthemodeoflearning,suchasexplorationvs.
exploitation(e.g.,March,1991).Thethirdstreamexaminestheproceduralaspectsoforganizational
learningbehaviour,suchasthesearch,creation,transferandretentionofknowledge(e.g.,Cohen&
Levinthal,1990;Gupta,Tesluk,&Taylor,2007;Knudsen&Levinthal,2007;Moorman&Miner,
1997).Thefourthstreamcentresonhowlearningisaffectedbyorganizationalcharacteristics,suchas
structure(e.g.,Bunderson&Boumgarden,2010;C.Fangetal.,2010).Thelaststreamgrappleswith
thequestionofhowenvironmentalconditions,suchasthelevelofuncertainty,affectorganizational
learning(e.g.,Daft&Weick,1984).

Exploration and Exploitation
Themodeoforganizationallearninghasasignificanteffectonorganizationalknowledgeperformance
(OKP).Explorationandexploitationareimportantmodesoforganizationallearning,andthebalancing
ofexplorationandexploitationhasbeenpaidconsiderableattention.March(1991)proposedaclassical
exploration-exploitationmodelinwhichslowlearningreferstoexplorationandfastlearningrefers
toexploitation.HenotedthatexplorationproduceshigherOKPinthelongrun,whereasexploitation
quicklyimprovedOKPintheshortrun.Marchhighlightedtheimportanceofbalancingexploration
andexploitationandexaminedthemutuallearningbetweentheorganizationalcodeandindividuals.
Miller,Zhao,andCalantone(2006)extendedMarch’smodelbyaddinginterpersonallearning.Their
resultshighlightedtheimportanceofinterpersonallearningandsuggestedthattheintermediaterate
oflearningfromlocalsearchproducedthemostknowledge,whilelearningfromdistantsearchhad
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littleeffectonequilibriumknowledge.Liao,Jiang,andWang(2011)extendedtheMarch’smodeland
comparedtheeffectivenessofthecodificationandpersonalizationknowledgemanagementstrategies.
Theyfoundthatcodificationstrategycouldimproveknowledgerapidlywhilepersonnelstrategycan
reachhigherknowledgelevelmoreslowly.T.KimandRhee(2009)extendedMarch’sexploration-
exploitationmodelby(1)conceptualizingandvaryingtwodimensions–amplitudeandfrequency
–ofenvironmentaldynamismand(2)articulatingthenotionofinternalvarietyinanorganization.
Xu,Liu,andLiu(2014)introducedindividualbiastotheexploration-exploitationsimulationmodel.
Theyexaminedthejointeffectsofindividualbiasandotherfactorsandtheirresultssuggestedthat
individualbiashadbothpositiveandnegativeeffects.Employingamulti-agentsimulationmethod,
Chae,Seo, andLee (2015) argued thatmanagershad toproperly facilitate either explorationor
exploitationdependingontaskdifficultybystrikingabalancebetweenthem.ChandaandRay(2015)
studiedthemixofexplorationandexploitationbasedonMarch’smodel.Theyfoundthatmultiple
exploration-exploitationcombinationsleadedtoequivalentandmaximumorganizationalknowledge.
Uotila(2013)simulatedhowexplorationandexploitationcontributedtovariabilityinorganizational
performance.Hearguedthatalthoughexplorationprovidedmorevariationwithintheorganization,
exploitationcouldincreaseperformancevariationbetweendifferentorganizations.

Organizational Structure
Organizationalstructureplaysanimportantroleinorganizationallearning.Thetypesofresources
thatcanbeacquiredfromanetworkstructuredependonthestructureofnetworkrelations(Adler&
Kwon,2002;H.Kim,2019).Knowledgeacquisitionisaffectedbyorganizationalstructure,whichhas
asignificanteffectonOKP(Pham,Tran,Thipwong,&Huang,2019).Therefore,manyresearchers
havepaidattentiontoorganizationalstructure.Milleretal.(2006)extendMarch’smodelbyadding
interpersonallearning.Intheirextendedmodel,organizationalmembersaresituatedinagridwithout
edges. Using a simulation model, Lazer & Friedman (2007) studied four typical organizational
networks:linearnetworks,totallyconnectednetworks,randomnetworksandsmall-worldnetworks.
C.Fangetal.(2010)examinedthebalancebetweenexplorationandexploitationthroughstructural
design. Their results suggested that an organization divided into semi-isolated groups might be
abletostrikethisbalance.ZhangandXi(2012)examinedhowtheinteractionofnetworkstructure
withagentbehaviouraffectedknowledgeprocessesandgroupperformance,andtheycompareda
preferentiallyattachednetworkandaregularnetworkintheirexperiment.SchillingandFang(2014)
positedthattheinterpersonalnetworkstructureofanorganizationdirectlyinfluencedthediffusion
andrecombinationofideasandcouldthusfacilitateorimpedeorganizationallearning.Theyfound
thatmoderatelyhubbynetworksoutperformedbothveryhubbyanddemocraticnetworks.Previous
studieshaveregardedindividualsinanorganizationasequalintheirsimulationmodelsandhave
discussedorganizationalstructuresbasedonthisperspective.However,individualsplaydifferent
rolesinanorganization(suchasleadersandmembers).Thenetworkstructuresbetweenindividuals
whohavedifferentrolesarealsodifferentinorganizations.Inaddition,theremaybemanyteamsor
groupsthatplaydifferentrolesinorganizations.Thenetworkstructuresbetweenindividualswithina
teamoragroupandthosebetweendifferentteamsorgroupsarealsodifferentinorganizations.Wong
(2008)investigatedhowinternalandexternaladvicenetworkstructuresinfluencedknowledgeoverlap
andvarietyandhowtheseknowledgedimensionsinturninfluencedgroupeffectiveness.Choietal.
(2015)suggestedorganizationalhierarchyasacriticalbarriertolearningandtheoreticallyexplored
howitcoulddeterlearningperformance.Theyshowedthatnon-hierarchicalorganizationsmightbea
betterlearningenvironmentthanhierarchicalorganizations.Inadditiontosimulationmodelstudies,
manyempiricalstudieshavebeenconductedbasedontheresearchonorganizationalstructure.Jansen,
VandenBosch,andVolberda(2006)examinedhowformalandinformalorganizationalstructures
coordinatedthedevelopmentofexploratoryandexploitativeinnovationinorganizationalunits.Mason,
Jones,andGoldstone(2008)examinedhowdifferentnetworkstructuresaffectedthepropagation
ofinformationinlaboratory-createdgroups.Theycompareddifferenttypesofnetworksinterms
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of thespeedofdiscoveryandconvergenceontheoptimalsolution.BundersonandBoumgarden
(2010)consideredtheeffectofteamstructureonateam’sengagementinlearningandcontinuous
improvement.Theirstudysuggestedthat“bureaucratic”teamscanbebetterlearners.

Forgetting
Asmentionedabove,forgettingalsoplaysanimportantpartinanorganization(Aydin&Gormus,
2015;Holan&Phillips,2004a;Martinez-Plumedetal.,2015).Similartoorganizationallearning,
forgettinghasbeen regardedasameansofpromotingchange inorganizations (Brunsson,1998;
Hislopetal.,2014).Thecomplexityoftheexternalenvironmentcausesabusiness,whichdoesnot
forgetoutdatedpractices, to losedynamismneededtoremainvibrantandcompetitive(Huanget
al.,2018).Competitivenessisnotjustaboutlearning;itisalsoaboutforgettingtheoutdatedthings
attherighttimesadapttovariousenvironmentalchanges.Unneededandoldstocksofknowledge
requireexpensivemanagementandcanconsumecriticalmanagementattention,leadingtoalossof
competitiveness(Derbinsky&Laird,2013;Holan&Phillips,2004a).IkujiroNonakaandTakeuchi
(1996)arguedthatorganizationalforgettingwasaprocessofrelearning,inwhichnewknowledge
structuresreplacedoldknowledgestructures.Huangetal.(2018)thoughtthatforgettingwasaprocess
ofabandoningoutdatedroutines,norms,beliefs,procedures,policies,valuesandmethods,while
acquiringandassimilatingnewsuitableones.BlaschkeandSchoeneborn(2006)addedforgetting
toMarch’smodel(1991).Basedonthissimulationmodel,theyexaminedtheeffectofindividuals
forgettingandorganizationalcodeforgettingonknowledge.MillerandMartignoni(2016)extendedthe
modelofMilleretal.(2006)byaddingforgetting.Theynotedthatorganizationsneedednotsacrifice
diversityastheygainedknowledge,andtheirresultsindicatedthatknowledgeanddiversitywere
positivelycorrelatedwithforgettingacrossorganizations.Inadditiontosimulationmodelstudies,many
empiricalstudieshavealsobeenconductedbasedontheresearchonforgetting.Huangetal.(2018)
investigated320Chineseenterprisesanddemonstratedthattheeffectoforganizationalforgetting
wasnotconstantlypositivebutinsteadincreaseswiththelevelofenvironmentalturbulence.Based
ontwocasestudiesinhighereducation,FernandezandSune(2009)concludedthatforgettingwasa
keyfactorofinnovationandcloselyrelatedtoinnovation.AydinandGormus(2015)comparedtwo
coachingcompaniesandexaminetheroleoforganizationalforgettingindifferenttypeofcoaching
companies.Theyfoundthatthetypeoforganizationhadadifferenttypeoforganizationalforgetting
andforgettingwasveryimportantfororganizationalsurvival.

THE MODEL

Ourmodelisprincipallybuilttoinvestigatetheeffectofdouble-layerlearningonOWCOKPintwo
situations:withleaders’forgettingandwithoutleaders’forgetting.Theseareinvestigatedusingthe
agent-basedsimulationapproach.Theagent-basedsimulationapproachcannotonlysimulatecomplex
phenomena(Secchi&Gullekson,2016),butalsoexaminetheinteractionsbetweenheterogeneous
individuals,whichisdifficulttocaptureintheempiricalstudyusingrealdata(Guechtouli,Rouchier,
&Orillard,2013;Xiong,Payne,&Kinsella,2016).Theagent-basedsimulationapproachisonthe
riseinonlineworkcommunity(Secchi&Gullekson,2016).Therefore,toconductourstudy,weuse
theagent-basedsimulationapproachandcarefullyconsideranddesigneachpartofoursimulation
model.Ontheonehand,eachpartofourmodel isbasedonrelatedresearch(Holan&Phillips,
2004b;Jansenetal.,2006;Masonetal.,2008);ontheotherhand,weextendtraditionalexploration-
exploitationsimulationmodels(C.Fangetal.,2010;March,1991;Miller&Martignoni,2016)but
makeourmodelmuchsimplerthanthesetraditionalmodels.Morespecifically,ourmodelbuildson
twoimportantfactsthathavebeenwidelydemonstratedinrelatedresearch:(1)organizationalstructure
hasaninfluenceonorganizationallearning(Bunderson&Boumgarden,2010;Lazer&Friedman,
2007;Schilling&Fang,2014),and,(2)similartoorganizationallearning,forgettinghasbeenregarded
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asameansofpromotingchangeinorganizations(Aydin&Gormus,2015;Fernandez&Sune,2009;
Huangetal.,2018).Theprecisespecificationofthemodelisdescribedinthefollowingsection.

Model Specification

1. External Environment:AccordingtoMarch’smodel,weassumethattheexternalenvironment
hasmdimensionsinonlineworkcommunity,eachofwhichisassignedavalueof1or-1with
anequalprobabilityof0.5.

2. Teams and Structure: This paper divides individuals in online work community into two
layers:leadersandmembers.Specifically,weassumethattherearetteamsinanonlinework
communityorganization,andeveryteamconsistsofaleaderandnmembers.Theknowledge(or
belief)vectoroftheleaderandmembersineachteamcorrespondstotheexternalenvironment
vector,andithasmdimensions,eachofwhichhasavalueof1,0or-1withequalprobability.
Theroleofaleaderisoftentounderstandandutilizetheexistingknowledgebaseandstructure,
and this role isusuallyassigned to thepersonwho isbelieved topossess thebest available
knowledgeset(Carley,1992).Choietal.(2015)modeledverticallearningwhereleaderswere
thehighest-performingindividualsintheirgroupsandservedasthemainsourceofknowledge.
Inotherwords,intheirmodel,membersonlylearnedknowledgefromleaders.Bycontrast,our
modelconsidersmutuallearningbetweenmembersandmutuallearningbetweenleadersand
membersinonlineworkcommunity.Therefore,wearguethattheleader’sknowledgelevel(KL)
isthehighestoneachteamduringthemodelinitializationphase.Notably,theleader’sKListhe
highestoneachteamatthebeginningofoursimulation,but,asthesimulationcontinues,some
members’KLsmaybehigherthanthatoftheleaderofeachteambecausememberscanlearn
knowledgenotonlyfromtheleaderbutalsofromothermembersinourmodel.

Previousstudieshaveshownthatorganizationalstructurehasanimportanteffectonorganizational
performance(e.g.,C.Fangetal.,2010;Schilling&Fang,2014).Therefore,wefullyconsiderthe
characteristicsof themulti-level learningbetween team leaders andmembers inanonlinework
communityorganizationandconstructanonlineworkcommunityorganizationaldouble-layerlearning
structuremodel.Specifically,withinateam,theleaderisconnectedwitheachmember,andeach
memberisconnectedwithothermembers.Indifferentteams,ateam’sleaderisconnectedtoother
teams’leaders.However,ateam’smembersareconnectedwithotherteams’membersrandomlywith
probabilityr.Eachmemberwithinateamcanlearnknowledgefromotherteams’members,andthen,
theycandiffuseknowledgetoothermemberswithinateam.Therefore, toresearchconveniently
butwithoutalossofgenerality,wedescribethedouble-layerlearningstructuremodelbelow.Inthe
model,weassumethatonememberofeachteamconnectstootherteams’membersandnotthatall
membersofeachteamareconnectedtootherteams’members.Figure1showsthesimplifiedonline
workcommunityorganizationaldouble-layerlearningstructure.

(Theactualmodelhas20teams,andeachteamhas1leaderand10members.However,forvisual
clarity,asimplifiedmodelisshownhere.)

In particular, we assume that a team’s members are connected with other teams’ members
randomlywithprobabilityr(r∈[0,1]).Differentvaluesofrrepresentdifferentdegreesofdifferent
teams’memberconnectivity.Whenr=0,thereisnoconnectionbetweendifferentteammembers.
With the increase in the value of r, the connections between different team members gradually
increase;whenr=1,membersofeachteamareconnectedtootherteams’members.Figure2shows
thedifferentnetworksbetweendifferentteammembers.

(Theactualmodelhas20teams,andeachteamhas10members.However,forvisualclarity,a
simplifiedmodelisshownhere.)
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3. Knowledge Learning:BasedonMilleretal.(2006)researchandtheorganizationaldouble-layer
learningstructuremodel,weassumethatonlineworkcommunityorganizationalteamlearning
includesthelearningwithinateamandthelearningbetweendifferentteams.Specifically,within
ateam,theteamleaderandmemberslearnknowledgefromoneanother.Thatis,theteamleader
learnsfromteammembers,andteammemberslearnfromtheleader.Moreover,teammembers
learnfromoneanother.Acrossdifferentteams,ateamleaderlearnsfromotherteamleaders.
Differentfromleaders,teammemberslearnonlyfromotherteams’memberswhoconnectto
them.

4. Forgetting:MillerandMartignoni(2016)assumedthatconvertinganonzerobelief(1or-1)
oftheindividualknowledgevectortoazerobelief(0)wasforgetting.Asmentionedabove,the
leaderplaysanimportantroleonaonlineworkcommunityteam.Therefore,thispaperuses
MillerandMartignoni’sdefinitionofforgettingasareferenceandmainlystudiestheeffectof
teamleaders’forgettingonOWCOKPinthedouble-layerlearningstructure.Specifically,we
supposethateveryteamleaderconvertsanonzerobelief(1or-1)ofhisknowledgevectortoa
zerobelief(0)withprobabilityfineveryperiod.

Figure 1. Organizational double-layer learning structure

Figure 2. The different networks between different team members
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5. Knowledge Level (KL):ThispaperadoptsthefollowingmethodoutlinedbyFangetal.(2010).
Thismethodconsidersthatknowledgeisnotcompletelyindependent,anditperfectlyreflects
thecomplexityofknowledge:
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Inthisfunction,misthedimensionoftheexternalenvironmentandtheknowledgevector;kis
theknowledgecomplexity,andwefixk=3inthispaper.� x� � isindividuals’KL,andthevalueof
δ j is0or1.Ifanindividualknowledgevectorcorrespondstotheexternalenvironmentvectoron
thecorrespondingdimension,δ j is1;otherwise,δ j is0.

Bycalculatingthearithmeticmeanvalueofteamleaders’andmembers’KL,weevaluatetheKL
ofateamandthencalculatethearithmeticmeanvalueoftheKLofallteamstoestimateOWCOKP.

Simulation Process and Parameters

1. Learning within a team.Inanonlineworkcommunityorganization,teams’internallearning
includeslearningbetweentheteamleaderandmembersandthelearningbetweenmembers.
Becauseeachmemberisconnectedwithothermembersineachteam,eachmember’sKLwill
becomparedwithothermembers’KL.Thatis,alinkbetweentwomembersindicatesthatthe
twomembersaresourcesoflearningforoneanother.Thethreepossibleresultsarethesame
KL,higherKLorlowerKL.IfmembersmakesurethattheKLsofothermembersarehigher,
theywillupdatetheirknowledgetoincorporateaspectsofthishigherknowledgewithprobability
p1 .IfthereismorethanonememberwhoseKLishigher,weadoptamajoritydecisionrule

similartothatusedinMarch’smodel(1991).Themajoritydecisionruleisthatmemberslook
atallothermemberswithwhomtheyareconnectedandidentifythosewhoperformbetterthan
they do. Then, the focal member identifies the dominant knowledge vector on each of m
dimensions of these higher-performing members’ knowledge. After that, the focal member
updateshisownknowledgewithprobability p1 .

Whileonlineworkcommunitymembers’knowledgelearningisconstant,leaders’knowledge
learningisperiodical.Jr,Graen,andHaga(1975)positedthatleaderstreatedallsubordinatesina
uniformmanner,independentoftheirpersonality,attitudes,andabilities.Ohetal.(2016)proposed
thattheleaderinteractswithmemberswithequalfrequencyunderuniformleader-memberexchange
(ULMX).Therefore,wepresumethatleadersinteractwithmembersofthesameteamandtheleaders
ofotherteamsateveryperiodα .Inotherwords,ateveryperiodα ,leadersfirstlearnknowledge
frommembersofthesameteam.Similartotheknowledgelearningamongmembersinateam,that
betweenateam’sleaderanditsmembersalsohasthreepossibleresults:thesameKL,higherKLor
lowerKL.IfaleaderfindsthattheKLofamemberofthesameteamishigher,heorshewillupdate
hisorherknowledgetoincorporateaspectsofthehigher-knowledgeindividualwithprobability p2 .
IfthereismorethanonememberwhoseKLishigher,themajoritydecisionrulewillalsobeused
withprobability p2 .Afterleaderslearnknowledge,membersbegintolearnknowledgefromtheir
ownleaders.Becausealeaderisconnectedwithallmembersonateam,eachmember’sKLwillbe
comparedtothatoftheleader.Ifmembersfindthattheirteamleader’sKLishigher,theywillupdate
theirknowledgetoincorporateaspectsofthehigher-knowledgeleaderwithprobability p3 .
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2. Learning between different teams.Thisincludeslearningbetweendifferentteams’leadersand
learningbetweendifferent teams’members inanonlineworkcommunityorganization.The
processesoflearningbetweendifferentteams’membersandbetweenmembersonateamare
thesame.Differentteams’membersupdatetheirknowledgewithprobability p4 .Thelearning
betweendifferentteams’leadersisthesame.Leadersupdatetheirknowledgewithprobability
p5 .

3. Forgetting.Inthispaper,wemainlystudyleaders’forgettinginrelationtothelearningbetween
differentteams’leadersinanonlineworkcommunityorganization.Therefore,asmentionedin
theprevioussection,wesupposethateveryteamleaderconvertsanonzerobelief(1or-1)of
hisknowledgevectortoazerobelief(0)withprobabilityfineveryperiod.

AllsimulationparametersofthispaperareshowninTable1.

ANALySIS OF THE SIMULATION AND RESULTS

WeconstructthesimulationmodelusingMATLAB.Toavoidresultdeviationcausedbyasingle
simulationandtoensuretheaccuracyofthesimulationresults,werepeatthesimulationprocess100
timesandthencalculatethearithmeticmeanofthe100simulationresults.Allimagesbelowshow
thearithmeticmeanofthe100simulationresults.Morespecifically,becauseourkeyvariablesof
focusarethedouble-layerlearningstructureandleaders’forgetting,weholdothervariablesconstant
inallsimulations:m=60,t=20,n=10,k=3,andα =5.Wealsovarythesevariablestoinvestigate

Table 1. Parameters for simulation

Parameter Meaning Value

m Thedimensionofexternalenvironmentandknowledgevector 60

t Thenumberofteamsandleaders 20

n Thenumberofmembersineachteam 10

k Knowledgecomplexity 3

r Theprobabilityofconnectionbetweendifferentteams’members [0,1]

p1 Therateofmembers’learningfromoneanotherinateam 0.1,0.3,0.5,0.7,0.9

p2 Therateoftheleader’slearningfrommembersinateam 0.1,0.3,0.5,0.7,0.9

p3 Therateofmembers’learningfromtheleaderinateam 0.1,0.3,0.5,0.7,0.9

p4 Therateofmembers’learningfromotherteams’members 0.1,0.3,0.5,0.7,0.9

p5 Therateofleaders’learningfromoneanother 0.1,0.3,0.5,0.7,0.9

f Therateofleaders’forgetting 0,0.05,0.1

α Theperiodofleaders’personallearning 5
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whethertheyaffectourmainfindings,butwefindnosubstantivechangeinourresults.Detailsare
availableinthefollowingsections.

Without Leaders’ Forgetting
First, we study the effect of the double-layer learning structure on OWCOKP without leaders’
forgetting.Inthissection,therateofleaders’forgettingisheldconstant,andf=0.Thesimulation
resultsandanalysisareasfollows.

Figure3illustratestheeffectofthedegreeofdifferentteams’memberconnectivityonOWCOKP.
TheresultsinFigure3areobtainedbysimulatingthemodeluntilitachievesalong-runequilibrium
OWCOKP.Theresultsshowthatastheprobabilityofconnectionbetweendifferentteams’members
increasesinanonlineworkcommunityorganization,OWCOKPinitiallyincreasesandthendecreases.
Inotherwords,theresultsuggeststhatthereisaninverted-Urelationshipbetweenthedegreesof
differentteams’memberconnectivityandOWCOKP.

Figure3 shows thatbothvery lowandveryhighvaluesofr (theprobabilityofconnection
betweendifferentteams’members)arelowperforming,andamoderatevalueofrcanresultinthe
optimumOWCOKP.Inthispaper,differentvaluesofrrepresentdifferentnetworkdensitiesbetween
differentteams’members.Thevalueofrandthenetworkdensityarepositivelycorrelated.Previous
studieshavesuggestedthatadensenetworkimprovesthediffusionofknowledge,whichpositively

Figure 3. Effects of the degree of different teams’ member connectivity on OKP (Other parameters setting: p1 =0.5, p2 =0.5, 

p3 =0.5, p4 =0.5, p5 =0.5. In this paper, we adopt the default values of learning probabilities used by Miller and Zhao (2006).)
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affectsOWCOKP.Asparsenetworkcankeepknowledgediverse,whichisalsopositivelyrelatedto
OWCOKP(C.Fangetal.,2010;Lazer&Friedman,2007).TheserelationshipsaredepictedinFigure
4(Lazer&Friedman,2007).Whentherearenoorveryfewconnectionsbetweendifferentteams’
members(risverylow),teamscanmaintaintheirownknowledgediversity.However,withvery
fewconnectionsbetweendifferentteams’members,goodknowledgecannotbeeffectivelysharedor
exchangedamongteams.Assuch,evenifknowledgediversityispreserved,teamscannotbenefitfrom
thisdiversityiftherearetoofewcross-teamconnectionsinanonlineworkcommunityorganization.
Whentherearetoomanyconnectionsbetweendifferentteams’members(risveryhigh),knowledge
canbeeffectivelydiffusedamongteams.However,thismaydriveoutknowledgediversityquickly,
whichhasanegativeeffectonOWCOKP.Moderateconnectionsbetweendifferentteams’members
notonlymaintainteamknowledgediversitylongerbutalsohelpdiffusediverseknowledgeamong
teams;thiscanimproveOWCOKP.

Above,westudytheeffectofthedegreeofdifferentteams’memberconnectivityonOWCOKP;
next,westudy theeffectof therateof leaders’andmembers’ learningonOWCOKP.Given the
inverted-Urelationshipbetweenthedegreeofdifferentteams’memberconnectivityandOWCOKP,
weconsidertheeffectoftherateofleaders’andmembers’learningonOWCOKPwhentheoptimum
OWCOKPisachieved.AccordingtoFigure3,whenris0.1,OWCOKPishighest.Therefore,we
setthevalueofras0.1andthenstudytheeffectoftherateofleaders’andmembers’learningon
OWCOKP.Thesimulationresultsandanalysisareasfollows.

Figure5showstheeffectofthelearningbetweenmembersonOWCOKPwithinateam.Figure
6andFigure7illustratetheeffectoflearningbetweentheteamleaderandmembersonOWCOKP
withinateam.

Figure5,Figure6andFigure7showthatwithinateam,withtheincreaseintherateofthe
learning between the team leader and members and that of the learning between members, the
equilibrium OWCOKP first increases and then decreases. Moreover, the period of equilibrium
OWCOKPdecreasesgradually.Theresultssuggestthatstrengtheningthelearningbetweenmembers
andthelearningbetweentheleaderandmemberscanimproveOWCOKP.However,itisnotahigh
ratebutamoderaterateoflearningthatleadstohigherOWCOKP.

Withinateam,members’learningknowledgefromothermembersslowlycanmaintainteam
knowledgediversity.However,learningslowlyhasanegativeeffectonthediffusionofknowledge.In
contrast,members’learningknowledgefromothermembersquicklycanspreadknowledgeeffectively
withinateam.However,thiswillquicklymaketeamknowledgehomogeneous,whichresultsinthe
lossofteamknowledgediversity.Learningtooslowlyortooquicklyisnotconducivetoimproving
OWCOKP. A moderate rate of learning between members not only maintains team knowledge
diversitylongerbutalsohelpsdiffusediverseknowledgewithinateam;thiscanimproveOWCOKP.

Figure 4. The relationship between network density and knowledge performance
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Similarly,withinateam,amoderaterateoflearningbetweentheleaderandmembersresultsin
higherOWCOKP.Theleaderisamasterofadvancedknowledgeinateamandplaysakeyrolein
spreadingknowledge.Strengtheningthelearningbetweentheleaderandmembersisgoodforthe
diffusionofknowledge,whichcanimproveOWCOKP.However,whentherateofthelearningbetween
theleaderandmembersistoohigh,memberswillheavilyrelyontheleadertolearnknowledge.
Thiscanalsomaketeamknowledgehomogeneousanddriveoutteamknowledgediversity,which
negativelyaffectsOWCOKP.

Figure8demonstratestheeffectofthelearningbetweendifferentteams’membersonOWCOKP.
Figure9showstheeffectoflearningbetweendifferentteams’leadersonOWCOKP.

Asshown inFigure8,when p4  increases from0.1 to0.3, theequilibriumOWCOKPalso
increasesgradually.However,theequilibriumOWCOKPdecreasesgraduallywhen p4 increases
from0.3to0.9.Moreover,as p4 increases,theperiodofequilibriumOWCOKPdecreasesgradually.
Theseresultssuggestthatstrengtheningthelearningbetweendifferentteams’membersisgoodfor
improvingOWCOKP.However,itisnotahighvalueof p4 butamoderatevalueof p4 thatcan
producehigherOWCOKP.Ourinterpretationisasfollows.Lowlearningratesbetweendifferent
teams’memberspreventknowledgefrombeingsharedandutilizedintimeamongdifferentteams.
Thisnegativelyaffects thediffusionofknowledgeamongdifferent teams. Incontrast,withhigh
learningrates,knowledgespreadsandconvergesquicklyamongdifferentteams,whichdecreases

Figure 5. Effects of members’ learning from one another on OKP within a team (Other parameters setting: p2 =0.5, p3 =0.5, 

p4 =0.5, p5 =0.5)
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teamknowledgediversity.Withmoderatelearningrates,teamknowledgediversitycanbemaintained
longer.Moreover,knowledgecanbeeffectivelydiffusedamongdifferentteamswithmoderatelearning
rates.Therefore,moderatelearningratescanleadtohigherOWCOKP.

Figure9showsthatastherateofteamleaders’learningfromoneanotherincreases,equilibrium
OWCOKPdecreasesgradually.Whereasrapidlearningratesachieveequilibriumquicklyintheshort
run,slowlearningratesdosointhelongrun.Ateamleaderwhoisthesynthesizerofknowledge
withinateamisakeyhubforconnectingtheteamandotherteams.Teamleaderscanlearnadvanced
knowledgefromotherteamleadersandthensharetheadvancedknowledgewiththeirownteams.
Subsequently,teammemberscanlearnknowledgefromtheirleader.Whentherateofteamleaders’
learningfromoneanotherishigh,leaderscanlearnadvancedknowledgefromoneanotherquickly.
ThiscanimproveOWCOKPinashorttime.However,learningtoofastcanmaketheteamabsorb
theknowledgeofotherteamspassively,whichisnotconducivetotheexplorationanddiscovery
of new knowledge within a team. This leads to lower OWCOKP in equilibrium. Slow learning
betweendifferentteamleadersencouragesteamstoexplorenewknowledgeontheirown,which
helpsmaintainteamknowledgediversity.AlthoughthisimprovesOWCOKPslowly,itcanresultin
higherOWCOKPinequilibrium.

Figure 6. Effects of the team leader’s learning from members on OKP within a team (Other parameters setting: p1 =0.5, p3

=0.5, p4 =0.5, p5 =0.5)
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With Leaders’ Forgetting
Second,weinvestigatetheeffectofthedouble-layerlearningstructureonOWCOKPwithleaders’
forgetting.Asmentionedabove,giventheimportantroleofleadersinanorganization,wemainlyfocus
onhowleaders’forgettinginfluencesOWCOKP.Therefore,inthissection,weassumethatleaders
convertanonzerobelief(1or-1)ofhisknowledgevectorintoazerobelief(0)withprobabilityfin
eachperiod.Thesimulationresultsandanalysisareasfollows.

Figure10showstheeffectofthedegreeofdifferentteams’memberconnectivityonOWCOKP
withleaders’forgetting.TheresultsinFigure10arealsoobtainedbysimulatingthemodeluntilit
achieveslong-runequilibriumOWCOKP.AsshowninFigure10,withleaders’forgetting(f=0.05
andf=0.1),thereisalsoaninverted-Urelationshipbetweenthedegreeofdifferentteams’member
connectivity and OWCOKP. Furthermore, as leaders’ forgetting rate increases, first, OWCOKP
decreasesasawhole.Second,thevaluesofr,whichleadtooptimalOWCOKP,rise.

Similarly,with leaders’ forgetting,moderate connectionsbetweendifferent teams’members
notonlymaintainteamknowledgediversitylongerbutalsohelpdiffusediverseknowledgeamong
teams,whichcanimproveOWCOKP.Forgettingconvertsanonzerobeliefoftheleaderknowledge
vectortoazerobelief,whichtendstodriveleaderstoholdzerobeliefs(Miller&Martignoni,2016).
Moreover,bylearningfromtheleader,memberswithinateamalsotendtobedriventoholdzero
beliefs. This results in the loss of team knowledge diversity. Increasing connections moderately
between different teams’ members can strengthen the mutual learning between different teams.

Figure 7. Effects of team members’ learning from the team leader on OKP within a team (Other parameters setting: p1 =0.5, p2

=0.5, p4 =0.5, p5 =0.5)



Journal of Organizational and End User Computing
Volume 33 • Issue 1 • January-February 2021

106

Moreconnectionsbetweendifferentteams’membersfacilitatetheeffectivesharingandexchangeof
advancedknowledgeamongteams.Therefore,increasingconnectionscanimproveteamknowledge
diversity,whichleadstohigherOWCOKP.

Next,westudytheeffectoftherateofleaders’andmembers’learningonOWCOKPwithleaders’
forgetting.Tocomparetheresultswithleaders’forgettingandthosewithoutleaders’forgetting,we
fixthenetworkconnectionbetweendifferentteams’members.Thatis,wesetthevalueofras0.1
andtherateofleaders’forgettingas0.1(f=0.1).Thesimulationresultsandanalysisareasfollows.

TheresultsshowninFigure11toFigure15showtheeffectoftherateofleaders’andmembers’
learningonOWCOKPwithleaders’forgetting.Incomparingtheresults,wefindthatOWCOKPin
equilibriumwithleaders’forgettingislowerthanthatwithoutleaders’forgetting.Inaddition,leaders’
forgettinghasasignificanteffectontherelationshipbetweenthelearningbetweendifferentteams’
leadersandOWCOKP.However,leaders’forgettinghaslittleinfluenceontheotherfourlearning
processes.

Specifically,thereisanegativecorrelationbetweenthelearningratebetweendifferentteams’
leadersandOWCOKPwithout leaders’ forgetting.However,with leaders’ forgetting, there isan
inverted-Urelationshipbetweenthem.Asmentionedabove,forgettingtendstodriveleadersand
memberstoholdzerobeliefs,whichresultsinthelossofteamknowledgediversity.Atthispoint,
leadersstrengthenknowledgelearningfromoneanother,whichcanhelpchangethetrendofdriving
leadersandmemberstoholdzerobeliefs.Ontheonehand,convertinganonzerobeliefoftheleader

Figure 8. Effects of different team members’ learning from one another on OKP (Other parameters setting: p1 =0.5, p2 =0.5, 

p3 =0.5, p5 =0.5)
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knowledgevectortoazerobeliefcreatestheconditionsfortheleadertolearnnewknowledge.On
theotherhand,strengtheningknowledgelearningbetweendifferentteams’leaderscanhelpleaders
learnnewknowledgefromoneanother.Thus,teamknowledgediversitycanbepreserved,whichhas
apositiveeffectonOWCOKP.However,whenthelearningratebetweendifferentteams’leadersis
toofast,teamknowledgewillquicklybecomehomogeneous.Knowledgehomogeneitydrivesout
teamknowledgediversity,whichhasanegativeeffectonOWCOKP.

CONCLUSION

Focusingontheproblemofhowmulti-layerstructuresandmulti-levellearningbetweenindividuals
in anonlineworkcommunityorganization influenceOWCOKP, thispaper constructs anonline
workcommunityorganizationaldouble-layerlearningstructuremodelusingcomputersimulation
methods.Inaddition,weemphasizetheroleofleadersandmainlyexaminehowleaders’forgetting
inmulti-layer structuresaffectsOWCOKP. In thisway,we investigate theeffectofdouble-layer
learningonOWCOKPin twosituations:with leaders’forgettingandwithout leaders’forgetting.
Theresultsfirstsuggestthatwithorwithoutleaders’forgetting,thereisaninverted-Urelationship
betweenthedegreeofdifferentteams’memberconnectivityandOWCOKP.Second,astheleaders’
forgetting rate increases, thedegreeofdifferent teams’memberconnectivity,which leads to the
optimumOWCOKP,alsoincreases.Third,withorwithoutleaders’forgetting,moderatelearning

Figure 9. Effects of different team leaders’ learning from one another on OKP (Other parameters setting: p1 =0.5, p2 =0.5, p3

=0.5, p4 =0.5)
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betweenmembersandthatbetweentheleaderandmemberscanimproveOWCOKPwithinateam.
Betweendifferentteams’members,theconditionforimprovingOWCOKPisalsomoderatelearning.
Fourth,indifferentteams,slowlearningbetweenleadersproduceshigherOWCOKPwithoutleaders’
forgetting,whilemoderatelearningbetweenleadersproduceshigherOWCOKPwiththeirforgetting.

Ourstudycontributestotheliteratureononlineworkcommunityorganizationallearningintwo
mainways.First,byconstructinganorganizationaldouble-layerlearningstructuremodel,westudy
multi-levellearningwithinteamsandacrossdifferentteams.Second,weaddleaders’forgettingto
ourdouble-layerlearningstructuremodel,andwecomparethemulti-levellearningprocesswithinan
onlineworkcommunityorganizationintwosituations:withleaders’forgettingandwithoutleaders’
forgetting.

Thefirstcontributionofourstudyisthatweextendthepriorexploration-exploitationmodels
ononlineworkcommunityorganizationallearning(e.g.,C.Fangetal.,2010;March,1991;Miller
etal.,2006)byconstructinganorganizationaldouble-layerlearningstructuremodel.Intheprior
exploration-exploitationmodels,researchersinvestigatedasingle-layerstructurebetweenindividuals
andregardedindividualsasahomogeneousgroupwithintheorganization.Inourmodel,individuals
withinanonlineworkcommunityorganizationaredividedintotwolayers:leadersandmembers.
Inaddition,thenetworkstructureofindividualswithinateamandthatbetweendifferentteamsare
bothconsideredinourmodel.Basedontheorganizationaldouble-layerlearningstructuremodel,we
fullystudythemulti-levellearningprocessinanonlineworkcommunityorganization.Thelearning

Figure 10. Effects of the degree of different teams’ member connectivity on OKP with leaders’ forgetting (Other parameters setting: 
p1 =0.5, p2 =0.5, p3 =0.5, p4 =0.5, p5 =0.5)
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processincludeslearningwithinateamandlearningbetweendifferentteams.Theformerincludes
learningbetweenmembersandlearningbetweentheleaderandmemberswithinateam.Thelatter
includeslearningbetweendifferentteams’membersandlearningbetweendifferentteams’leaders.In
thisway,wecaninvestigatehowmulti-layerstructuresandmulti-levellearningbetweenindividuals
inanorganizationinfluenceOWCOKP.

Second,ourstudycontributestotheliteratureononlineworkcommunityorganizationallearning
byaddingleaders’forgetting.Ourstudycomparesthelearningprocesseswithleaders’forgetting
and without leaders’ forgetting. In previous studies, several exploration-exploitation models of
organizationallearningconsiderforgetting.Previousstudies(e.g.,Blaschke&Schoeneborn,2006;
Miller&Martignoni,2016)havesuggestedthatsimilartoorganizationallearning,forgettinghasan
importanteffectonOWCOKP.Knowledgeinonlineworkcommunityorganizationsmaybeoutof
date,andinnovativeactivitiesoftenhaveasignificantimpactonthecurrentstockoforganizational
knowledge(Greve&Taylor,2000).Withaconstantlychangingexternalenvironment,someoriginal
knowledgeofonlineworkcommunityorganizationshasbeenunabletoadapttotheenvironmental
changes(Martinez-Plumedetal.,2015).Forgettinguselessknowledgecancreateconditionsfornew
knowledge.Inaddition,theroleofleaders,whoguideorganizations,identifyenvironmentalneeds,
andfacilitateappropriatedevelopments,isveryimportantforonlineworkcommunityorganizations.
Weemphasizetheroleofleadersandmainlyexaminehowleaders’forgettinginmulti-layerstructures
affectsOWCOKP.Therefore,inourpaper,bothlearningandforgettingareconsideredaswecompare
twosituations:withleaders’forgettingandwithoutleaders’forgetting.

Figure 11. Effects of members’ learning from one another on OKP within a team with leaders’ forgetting (Other parameters setting: 
p2 =0.5, p3 =0.5, p4 =0.5, p5 =0.5)
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Theoretical Implications
Ourstudyhasseveraltheoreticalimplicationsforonlineworkcommunityorganizationallearning.
Inthefieldoforganizationallearning,scholarshaveperformedmuchresearchonexplorationand
exploitation(e.g.,Chaeetal.,2015;Liaoetal.,2011)andhowtobalanceexplorationandexploitation
throughtheorganizationalstructure(e.g.,C.Fangetal.,2010;Jansenetal.,2006).However,most
previousstudieshave focusedon thesingle-layer structurebetween individuals inorganizations,
thatis,theyhaveregardedindividualsasequals.Thereislittlefocusonthemulti-layerstructureor
multi-levellearningbetweenindividuals(suchasleadersandmembers)inanorganization.Thispaper
constructsanonlineworkcommunityorganizationaldouble-layerlearningstructuremodelthrough
computersimulationmethods.Inourmodel,wedivideindividualsofanonlineworkcommunity
organizationintotwolayers:leadersandmembers.Thismodelhelpsusstudythelearningprocess
betweenleadersandmembersinanonlineworkcommunityorganizationmorecomprehensively.
Forgettinghasalsobeenconsideredinthisstudy.Wecomparetheeffectofadouble-layerlearning
structure on OWCOKP with leaders’ forgetting and that without leaders’ forgetting. This study
supplementsthetheoryofonlineworkcommunityorganizationallearningtosomeextentandprovides
theoreticalreferencesforfutureresearch.

Figure 12. Effects of the team leader’s learning from members on OKP within a team with leaders’ forgetting (Other parameters 
setting: p1 =0.5, p3 =0.5, p4 =0.5, p5 =0.5)
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Practical Implications
Ourstudyalsohassomepracticalimplicationsforonlineworkcommunityorganizationalmanagers.
First,withinteamsinanonlineworkcommunityorganization,teamleadersshouldstrengthentheir
contactwithteammembersindailywork(Berson,Da’as,&Waldman,2015).Ontheonehand,
throughmutual learningbetween teamleadersandmembers, leaderscan integrate theadvanced
knowledgeofmembers.Ontheotherhand,leaderscandiffusetheadvancedknowledgewithinthe
teaminatimelymanner.Leadersshouldmanagetheirownbehaviour(e.g.,leadershipstyle)indifferent
stagesofthelearningprocesses(Sun&Anderson,2012).Itmustbenotedthatleadersshouldalso
moderatelycontrolthemutuallearningbetweenmembers(Owens&Hekman,2012)andencourage
memberstoexplorenewknowledgebythemselves.Thiscanhelpmaintainteamknowledgediversity
andhelp improveOWCOKP.Forexample, team leaders shouldencouragemembers tocombine
drawinglessonsfromexperienceswiththinkingindependentlytosolveproblems.Similarly,team
membersshouldmoderatelylearnfromoneanother.Inthisway,teammembersmaynotonlyexplore
newknowledgebythemselvesbutalsolearnadvancedknowledgefromothermembers.Therefore,
teamleadersshouldcreateagoodlearningclimate(Bersonetal.,2015)andestablishareasonable
exchangemechanismforteammembers.

Second,betweendifferentteamsinanonlineworkcommunityorganization,differentteams’
membersshouldmoderatelysetupconnectionswithoneanothertoexchangeknowledge.Previous
research argues that semi-isolated groups in an organization might encourage them to explore

Figure 13. Effects of team members’ learning from the team leader on OKP within a team with leaders’ forgetting (Other parameters 
setting: p1 =0.5, p2 =0.5, p4 =0.5, p5 =0.5)
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diversesolutions,whilemoderateconnectionsbetweendifferentgroupsenablesuperiorsolutions
toeventuallybeexploitedthroughouttheorganization(e.g.,C.Fangetal.,2010;Schilling&Fang,
2014).Thatis,ontheonehand,ateaminanonlineworkcommunityorganizationcannotdevelop
itselfinisolation.Ontheotherhand,ateamcannotrelytooheavilyonlearningfromotherteamsto
improveitself.Therefore,teamsshouldfocusontheexplorationandinnovationofknowledgewithin
ateamwhilelearningadvancedknowledgefromotherteams.Doingsoisconducivetothelong-term
developmentofteams.

Finally,asorganizationsfocusonorganizationallearning,theyshouldnotneglectforgetting.
Competitivenessisnotjustaboutlearning;itisalsoaboutforgettingtheoutdatedthingsattheright
times(Derbinsky&Laird,2013).Forexample,iftheexistingknowledgeisextraneousorisactively
interferingwiththeapplicationofmoreappropriateknowledge,forgettingisapositiveoccurrence
(Holan&Phillips,2013).Therefore,ontheonehand,teamsinonlineworkcommunityorganizations
mustbeawareofthenegativeeffectsofoutdatedknowledgeandshouldcontinuetotestthevalidity
ofexistingknowledgeandpractice(Huangetal.,2018).Theyshouldpayattentiontoappropriately
discardinguselessoldknowledgewhenlearningnewknowledge.Theycancreateconditionsforthe
bettercreationandabsorptionofnewknowledgebydoingso.Ontheotherhand,withforgetting,
teamsshouldmoderatelystrengthenknowledgelearningbetweenthem.Inthisway,teamknowledge
diversity canbemaintained longer in the joint actionof learningand forgetting.This canmake
organizationsmoreabletoadapttotheenvironment.

Figure 14. Effects of different team members’ learning from one another on OKP with leaders’ forgetting (Other parameters setting: 
p1 =0.5, p2 =0.5, p3 =0.5, p5 =0.5)
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LIMITATIONS AND FUTURE DIRECTION

Ourpaperusedacomputersimulationmodeltoinvestigatetheeffectofdouble-layerlearningon
OWCOKPintwosituations:withleaders’forgettingandwithoutleaders’forgetting.However,of
course,muchmoreresearchandempiricalworkarerequired.Inourmodel,eachleaderisconnected
tootherteams’leaders.Thisisatypicalnetworkstructurebutnottheonlynetworkstructurebetween
differentteams’leaderswithinanonlineworkcommunityorganization.Futureresearchmaydiscuss
theeffectofdifferentnetworkstructuresbetweendifferentteams’leadersonOWCOKP.Inaddition,
thesimulationinourpaperisbasedonpriorempiricalresearchbutitisnotanempiricalanalysis.
Furtherempiricalworkisneededtoconfirmourresultsandtodevelopadeeperunderstandingof
theexplanationofourresults.

Figure 15. Effects of different team leaders’ learning from one another on OKP with leaders’ forgetting (Other parameters setting: 
p1 =0.5, p2 =0.5, p3 =0.5, p4 =0.5)
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