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ABSTRACT

Specialisedknowledgeisakeycomponentofsuccessinanorganisationalcontextthatresidesin
theexpertiseoftheorganisation’spersonnel.Toexplorethissituation,anethnographiccasestudy
waschoseninwhichdatawascollectedfromasoftwaredevelopmentproject.Extemporeverbal
exchangesoccurthroughtheinterplayofprojectteammembersinweeklymeetings,asthesoftware
wastested,analyzed,andalteredinaccordancewiththecustomer’sneeds.Utilizingtacitknowledge
fromtheprojectmembersaswellas thegroup,newtacitknowledgesurfacesandspirals,which
allowsittobuildovertime.Fiveextemporetriggerssurfacedduringtheresearchgeneratedthrough
explicitstimuli,allowingprojectmemberstoshareandcreatenewknowledge.Throughtheuseof
ideasdevelopedbyHusserlandHeidegger,thisstudyhascastsomelightonverbalexchangesthat,
through their interjection, allow significant learning to take place. The theoretical development
placestheselearningtriggersinaninterpretiveframework,whichcanaddvaluetoothersoftware
developmentprojects.

KEyWoRdS
Ethnographic Case Study, Expert Knowledge, Knowledge Triggers, Project Management, Software Development

INTRodUCTIoN

Projectmanagementassumesarationalapproachtodecision-makingbyprojectmanagers,butrecent
empiricalstudies(Wynn,2018)supporttheviewthatmanagerialjudgmentisthepreferredmode
ofdecision selection inmanyprojects.Managerial judgment isbasedon situational assessment,
andthusontime-constrainedknowledgeratherthanonmoreprescriptiverationaldecision-making
(Taylor,2004).Thesurfacingofknowledgeinprojectshasbeenconceptualisedasemanatingfroma
combinationofimprovisation,projectmanagementandknowledgemanagementactivities(Leybourne
&Kennedy,2015).Theissueofimprovisation,however,canbeseentobeatoddswithestablished
bestpractice.Prescriptive,probabilisticandobjectivebasedprojectmanagement systemsareno
guaranteeofsuccessandinsomecasestheycancreateanillusionofcontrolthatisnotalwaysjustified
(Hodgson&Drummond,2009).Allprojectshaveatemporalfocusandthedominantlogicinthis
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fieldisstructuredplanningtoachieveworkableprojectsontime.Knowledgesharingisatthecore
ofmeetingswheredifferentformsofexpertknowledgearerequired.

Tacitknowledgeisadifficultformofknowledgetoshareandacquireduringaprojectduetoits
intangiblenature.Tacitknowledgeisatthecoreofaknowledgebasedsocietyanditsexchangeisstill
ofgreatinteresttoresearchers.Howtacitknowledgeisexchangedandusedwithinthedifferentproject
teamsplaysavitalroleinprojectsuccess.Banacu(2013)stressestheimportanceoftacitknowledge
transferduetocompaniesneedingit toobtainacompetitiveadvantage.Thisresearchanalysesa
projectteam’stacitknowledgeexchangewithinasoftwaredevelopmentmeetingenvironment.

WhiteandPerry(2016)arguethattherehasnotbeenenoughfocusontheexpertknowledgeof
softwaredevelopersandtheirinfluenceontheproductionofinformationsystems.Thisisanarea
wheresoftwareworkishighlysocializedbutcareerswerehighlyindividualized(Benner,2008).Their
mutualstandingintheworkovercomesthesetofpartialknowledgethattheyeachpossess.Being
abletomanagedifferentknowledgesourcesthroughcoordinationandintegrationisasignificant
challengeduringsuchaproject(deSouzaetal.,2006).Thefocusoftheresearchliesinexploring
knowledgeexchange insoftwaredevelopmentprojectsandsheds lightonhowthisexpertgroup
knowledgeactualisesandthuscontributestotheory.Embeddedobservationinaparticularproject
providedtheempiricalmaterialforthisresearch.

Thisarticlediscussesthefindingsofaresearchproject(Dreyer,2018)whichaimedtounderstand
howtacitknowledgesurfaceswithinthesoftwaredevelopmentprocess.Itexamineshowthegroup
knowledgegeneratedthroughexpertinteractioncanberecognisedinasoftwaredevelopmentproject,
andusedto improveproject implementation(Clancy,2006).Thepaperconsistsoffivesections.
Afterthisintroductorysection,theoriesrelevanttotheareaofstudyareidentifiedanddiscussed.The
followingsectionthenoutlinestheresearchmethodologydeployedinthestudy.Therethenfollowsan
evaluationofthedataandadiscussionoffindings,andintheconcludingsection,themainoutcomes
oftheresearcharesummarisedandimplicationsarediscussed.

THEoRETICAL BACKGRoUNd

Projectteams,andinparticularthoseinvolvedinsoftwaredevelopment,existtoprovideworkable
solutions that incorporateandcreatenewknowledgefromtheseparateexpertiseheldwithin the
team.Indiscussingtheideaofknowledgecreation,thetheoryoftacitknowledgehasbeeninfluential
sincetheworkofNonakaandTakeuchi(1995).Thiscreatedaprotocolforaknowledgegenerating
companyusingaSocialisation,Externalisation,CombinationandInternalisation(SECI)model.In
thesamevolume,threeofthemodelelementsarepresentedinarecursivepathway,asmoreavailable
knowledgeiscreatedinthetransferfromtacittoexplicitknowledge.Internalisationisthecounter
flowinthismodelanditoccursacrossandcountertotheotherthreemodalities.

TheconceptoftacitknowledgearisesfromtheobservationbyPolanyi(1962)that“ourpersonal
knowingofathingisunspecifiable”(p.343)totheextentthatitismorethanthearticulatedfact.
Importantly,thistacitknowledgeisseenastheformofknowledgethatisnotroutinelyarticulatedand
embodiedinhumanaction(Scharmer,2001;Riain,2009).Thisleavesopenthequestionofwhether
theknowingisnot,orcannotbearticulated.Personalknowledgecommunicationcontainsboththese
elementsinwaysthataredifficulttoseparate.Thiswillapplytoknowledgefromanexpertwho,as
such,isconsideredtohaveexpertise.Importantly,NonakaandTakeuchi(1995)seetheprocessto
converttacitknowledgetoexplicitknowledgeasessentiallycontextdependent,whichentailsphysical
proximityandinteraction.

Inthisview,asharedrealityandface-to-faceinteractionsaretherootofknowledgecreation
(Berger&Luckmann,1967).Theseinteractionsareseenas“thekeytoconversionandtransferof
tacitknowledgeand,thus,arethetriggersforthewholeknowledgecreationprocess”(Bartolacciet
al.,2016,p.795).Thisprocessisholisticallycontainedinthecontext,butoftenneedsdisjunctions
tocrystallisetheknowledgeavailable.Havingseveralgroupsofexpertsinvolvedmoderatestheflow
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ofknowledgesubstantially,andhencedevelopingasharedunderstandingisessential,asitisagroup
efforttodevelopsoftware(Fischer&Ostwald,2001).Thissharedrealityisaformof“puttingoneself
intowork”(Heidegger,2001,p.160).

Therehavebeenanumberofdifficultiesinimplementingsuchaknowledgecreationprojectin
atimelymanner,particularlyinsoftwareprojects(Marouf&Khalil,2015).AHusseralianapproach
tophenomenologyisonethatderivestheessenceofanidea.Husserl(2012,p.255)considersthata
thoughtcanemergeasavaguethoughtthatis,initsinitialstages“aninarticulategrasp”.Polanyi’s
(1962)useoftheterm“strenuousgroping”andtheviewthat“anyscienceisgroundedinatacit
ontologyofitsobjectdomain”indicatesthe“unspokenassumptionabouttheobjectsinuse”(p.301).
Knowledgeweacquireandownisnotentirelyspecifiableandthereforegivesrisetothearticulate
graspingasweseektoextendourarticulationofwhatweknow.Triggersaddvalueinagroupcontext
byenablingthisprocess.Triggerscanbeseenasuniqueeventsthatstartaprocess,initiatingsomething
new.Theyareaninitiationofaphasechangeintheknowledgedevelopmentprocessthatenables
articulation.Accepting that there are somedynamic effects, theprocessofknowledgeexchange
willnotbeself-generatingwithoutinterventions.Thesesituationsarenotalwayseasytorecognize,
astheyarenotroutinelyarticulated,andthereforetheopportunityfortheidentificationofanew
understandingmaybemissed.Engeström,Kerosuo,andKajamaa(2007)seethesediscontinuitiesas
eithermundaneordirectional.Directionalchangescanseemananathematotheideaofcontinuity
butcontinuityisnotthesameforallparticipants.Thesetriggersor“discontinuities”intheexisting
situation,canbecreatedfromoutsidethegroup,andcan“triggermicro-processesoforganizational
learning”(Berends&Lammers,2010,p.1060).Throughtherecognitionoftacitknowledgetriggers
andthecreationofananalyticalframework,thegroupaswellastheindividualknowledgesourcesare
assessed.Thisanalysisbuildsuponexistingtheories,discussedbelow,whichwereusedtounderstand
andextracttacitknowledge.

Othershavedevelopedtheideaofasharedspaceastheforumforknowledgedevelopment.It
ispossibletoshareknowledgethroughdifferentchannels;however,asharedspacereinforcesthe
relationshipbetweencolleaguesallowingknowledgecreationtotakeplace(Dreyer&Wynn,2017).
Thesespacesareformedindifferentways,suchas throughinformaldiscussionsduringabreak,
emailsormeetings.Developingtheviewofsharedreality,theenvironmentwhereknowledgecan
beexchangedandisabletobuilduphasbeencalled“Ba”.Thisconcept,developedbyNonakaand
Teece(2001),givesabasisforknowledgetobesharedandcreated.NonakaandKonno(1998)see
“Ba”asamentalflexibilityandanongoingdynamicprocessthatallowsnewinsightstobeconstantly
generated.Thespaceof“Ba”providesforacontinuousflowofknowledgeexchange,where the
knowledgeisabletotransformandchange.Knowledgeisnot tangible,but isabletoevolveand
builduptacitlythroughitsself-transcendence.Thisviewrecognizesthatthisknowledgeforumisa
sharedspacewhererelationshipscanemerge(Nonaka&Teece,2009).Knowledgeisthusnotasetof
factsandfigures;itisnotasetofstatisticsorappliedconceits,buta“space”inwhichprocessesare
constantlyiterative,markedbyclosecommunication,bymodelling,bymentoring,andbyincessant
experientialinputsthatleadtooutputs.Giventhecreationofaknowledgegeneratingspace,they
recognizetheneedfordynamiceffects.Thisspaceisnottangible,butisafluidcontinuumwherein
there isconstantchangeand transformation resulting innew levelsofknowledge.Knowledge is
aprocessandneverbecomesfinalised,which isparalleled in thesoftwaredevelopmentprocess,
wheredatabasesarebuiltandthenlaterupdatedovertimewithmoreinformation.However,both
needknowledgeorinformation,whichiscapturedandputintocontext.Itisaself-transcendingand
ever-spiralingevolution.Embracingtheconceptof“Ba”isessentiallyarguingforalearningculture,
whichhastheadvantageofpromotingtheconceptofpresencetoeachother.However,itseemsthat
theproximityentailedinknowledgecreationneedsfurtherexploration.InHeidegger’sterms,this
spacecanbeseenasa“clearing”ora“sheddingoflight”.(Heidegger,2015,p.133).

Furtherworkhasbeendoneontheknowledgeexchangedynamic.Grouptacitknowledgeisthe
focusofRyanandO’Connor’s(2013)TheoreticalModelfortheacquisitionandsharingofTacit
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KnowledgeinTeams(TMTKT).Theynote,“individualsdrawfromtheteamtacitknowledgeand
create theirowntacitknowledge.This isabackgroundprocesswhich isdynamicandreciprocal
relyingonconstructivistsituatedlearning”(Ryan&O’Connor,2013,p.1618).Lookingatknowledge
flow,theirapproachallowstheanalysisofknowledgemovementwithinagroup.Themodel(Figure
1)wasconstructedbyusingaqualitativeapproachandthefocusistoexploretheflowofteamtacit

knowledge.Thecycleof themodelbeginswith thecurrent stateofknowledgewithin the team;
throughconstructive learning,anessentialpartofknowledgecreationandsharingwhichgreatly
developsindividualknowledge.Constructivelearningis,atitsessence,theprocessofanindividual
assimilatingnew facts andexperiences into apre-existingwebofknowledgeandunderstanding
(Ryan & O’Connor, 2013). The gained individual knowledge - expert knowledge - can then be
sharedwiththeteam,allowing“transactivememory”tobuildup.Inthecontextofthismodel,the
“transactivememory”isdefinedasteamtacitknowledge,wheretheexpertknowledgefromeach
individualintheteamisstoredandacommonunderstandingisdeveloped.Transactivememoryis
thusthecombinationofspecialization,credibilityandcoordinationofknowledgewithinthegroup
(Ryan&O’Connor,2012).Oncetheteamhasestablishedcommonteamtacitknowledge,whichcan
beinfluencedbyotherhumanfactorssuchasemotionsoroutsideinfluences,thespiralbeginsanew
inacontinuouscycle.Teamtacitknowledgeanditsflowallowsthesocialanalysisoftheproject
groupduringthemeetings.Thismodelproposesthatindividualconstructivelearningprecedesthe
developmentoftransactivememory.Giventhediscussionabove,anyteamtacitknowledgemustbe
presentbutindividualized;thetransactivememorybecomesfocusedontheprojectoutcomesand
thereforeallowsateamtoprogressintheproject.

Clarke(2010)proposesamodelevaluatingtacitknowledgefromanindividualpointofview
(Figure2).Incorporatingtheideaoftriggers,knowledgeinputbeginstheprocess;tacitknowledgeis
thencreatedthroughreflection;andtriggers,suchasgroupdiscussionsandbreakdowns,influence
reflectiononthenewlygainedknowledge.Therearebothtacitandexplicitelementsofthisnew

Figure 1. Theoretical model for the acquisition and sharing of tacit knowledge in teams
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knowledge.ThetacitknowledgetriggersinClarke’smodelareusedasaformofsensitizationduring
thisresearch,andarethenfurtherdevelopedtobeutilizedinagroupsetting.

The benefit of this model (Figure 2) is the manner in which it incorporates the idea of
triggersandthecycleofreflectionbyteammembers.Theliteraturediscussedaboveprovides
thetheoreticalbasisfortheanalysisoftacitknowledgewithinteamsaswellastheflowoftacit
knowledgeanditsenvironment.NonakaandTeece(2009)establishedthe“Ba”environmentfor
tacitknowledgeexchange;theSECImodelallowstheclassificationandevaluationofknowledge
exchangeandassociated learning;RyanandO’Connor’s (2012)modelprovidesa teamview
oftacitknowledgeexchange,complementedbyClarke’s(2010)individualperspectiveoftacit
knowledge.Knowingmoreabouttheoperationofthesetriggerswillhelpdevelopanunderstanding
ofexpertteamknowledgecreation.

RESEARCH METHod

Thegoalof the research is to showwhat influenced the surfacingof expert knowledge and the
articulatedinteractionsurroundingtheoccurrenceoftriggers.Theaimistoprovideinsightintowhich
triggersallowtacit,expert,knowledgetosurfacetoaidteamstoachieveprojectsuccess.Usingthe
theoreticalideasdiscussedabove,astrategyofanalyticgeneralization(Yin,2009)wasadoptedto
developtheory.

Asnotedabove,anembeddedcasestudywaschosentoanalysetheinteractionsinapotential
groupknowledgespace.Therefore,thisresearchusedanorganizationandaspecificsoftwareproject
as a single ethnographic case study which “remains firmly grounded in the ethnographer being
there”(Riain,2009,p.303).Acasestudyapproachallowsa“detailedinvestigationofoneormore
organizations,orgroupswithinorganizations,withaviewtoprovidingananalysisofthecontext
andprocessesinvolvedinthephenomenonunderstudy”(Hartley,1994,p.323).They“providethe
opportunitytoplaceresearchintoacertaincontextduetotheselectionofspecificsectors,institutions,
countries,etc.”(Cunningham,Menter&Young,2017,p.923).Thisapproachcangenerateagreat

Figure 2. The tacit knowledge spectrum model
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dealofdetail,andSilverman(2013)haspointedouthowcasestudiescanprovideacomplexand
richunderstandingofchangeprojectsacrossaperiodoftime.

Thechosencasestudyallowedaninside,participant,viewofasoftwaredevelopmentproject,
whereexpertsdiscussedthecontentneededforthedevelopmentofthesoftwareproduct.Byelecting
topursueparticipantobservationandaninductiveresearchapproach,theaimwastoletthefindings
emergeovertime.Theresearchwasconductedoverathree-monthperiod,focusingonapproximately
30hoursofrecordedmeetings,withtenteammembersinvolved.Thesoftwareenvironmentwasgeared
toafast-pacedproject,therebeingaclearlaunchdateforthenewsoftware.Oneoftheauthorswas
anembeddedmemberofthesoftwareteam,andanactiveparticipantintheworkofthatteam.To
developasoftwareproduct,multiplegroupsofexpertsareneededtoachieveaproductiveknowledge
flow(Fischer&Ostwald,2001).Thesesessionswereprojectmeetings,whichtookplaceseveral
timesaweek.Fouroftheteammemberswerecore,attendingmostofthemeetingsandthereforehad
themostinfluenceontheproject.AccordingtoValenteandDavies(1999),keyactorsplayacentral
roleingroupsthroughthecreationofnewideasandtheirunderstanding.Thecoreteamconsisted
ofhumanresourceconsultants,laterreferredtoasHRAandHRB,aswellassoftwaredevelopers,
SDAandSDB.Inaddition,theenduserorclient-CLA-wasofteninvolvedintheprocess.Other
expertsfromthecompaniesjoinedinwhentheirknowledgewasneeded,andtheirinputisrepresented
bytheprefixHR,CLorSDdependingonthecompanyfromwhichtheycome.

Thefocuslieswithinthetimesthemeetingstookplace,sheddinglightontheexpertknowledge
exchangedduringface-to-faceformalinteraction,aimingtohighlighttheimportanceofmeetings.
Theextensiveresearcherinvolvementcreatedadevelopedappreciationoftheinteractionsatwork
inthesemeetings.Therecordingsofthemeetingswerecodedthroughcontextualization,andthen
systematicallyreviewed.First,themeetingsweregenerallyevaluatedbydate,whichthenallowed
topicsdiscussedduringthemeetingstosurface.Thesetransactionaltopicswerethenpulledtogether
tofindtacitknowledge,itstriggers,expertandteamknowledge,knowledgecreationaswellasthe
exchangeovertime,throughthepreviouslydiscussedtheories.Differentthemesstartedtosurface,
whichwerepreviouslyfoundintheliterature,suchasconstructivelearning,individualandgroup
tacitknowledge,aswellastacitknowledgetriggers.Focusingontacitknowledgetriggers,amore
in-depthanalysisthroughanarrative,inductiveapproachwasundertakenusingtheideasofindividual
noemicknowledgeandtheinteractionsfrombeingpresentinthediscussion.

Thecasestudyandthefocusonbeingwithothersallowsagreaterappreciationoftheknowledge
exchangethatcandevelop.UsingthephenomenologyofHusserl(2012,pp.86-7)whichemphasizes
the indutiablity of internal perception and the tenuousness of outer perceptions. The internal
perceptionsarenoeticbuttheyareinfluencedbythesocialenvironment.Thisinteractionbetween
whatispersonallyknownandsharingspacewithothersshouldbecomemanifestinexpertproject
meetings.Rabanaque(2010)quotesHusserltonotethatthelivingbodyis“theconnectingbridge
(verbindendeBrucke)betweensubjectivityintheworldandphysicalthinghoodintheworld”(p.47).
Notingthisstandpointhasenabledthestudytodeveloptheconnectionbetweenpersonalknowledgeand
contextualinteraction.Thus,acumulativepictureemergedfromthefindingsandallowedtheoretical
generalizationinordertocreatenewknowledge.Focusingononeproject,eachteammemberplaysa
crucialroleinpassingontacitknowledgetohisorhercolleague.Knowledgeelementsarethenpassed
ontootherprojectteammembersthroughoneormultipletriggers,whichallowsknowledgetosurface.
Eachteammemberpassesonhisorhercurrentlyarticulatedknowledge.Thisthenencouragesor
triggersthecreationofnewknowledgeintheotherteammembers.Theknowledgeisdraggedfrom
thetacittothearticulateinthisprocess.Thiskeyassumptionwasevaluatedandexaminedinthe
softwaredevelopmentcontext.Thetriggersarerelatedtoextractsinthedatawhereevidenceofeach
triggerwasfoundandestablished.Astheresearchfocusesononeproject,knowledgepassedonover
timecanbeputintocontextandevaluatedagainstknowledgethathasbeenpreviouslyexchanged.

Inthefollowingsection,thedataisevaluatedtohighlightknowledgegeneratingepisodes.Using
theknowledgeexchangedinthedifferentcompanies,theinterplayofknowledgeexchangehelpsfurther
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understandhowtheknowledgespiralswithintheproject.Fivemaintriggerswerefound,whichare
discussedindetailbelow.Acombinationoftheoryanddatawillbedemonstrated.

RESULTS ANd dISCUSSIoN

Theknowledgewithintheprojectwasspreadbetweenthedifferentparticipants,andagroupeffortwas
neededtoachievesuccess.Withineachcollectedextract,triggerswereobservedwhichallowedtacit
knowledgetosurface.Thegoalduringtheanalysiswasfirst,tofindevidenceoftacitknowledge,and
thentounderstandwhatkindoftacitknowledgewasfound,andlastly,todeterminewhatmadetacit
knowledgesurface.Duringthisanalysisphase,fivemaintriggerswereidentifiedwhicharediscussed
belowwithcollectedextractsfromtheresearch.Clarke(2010)identifiedtacitknowledgetriggers,but
theywerenotidentifiedintypes.Thetriggertypesemergedthroughthedataaswellastheirimpacts.

Followingthetranscriptionandanalysisofthemeetings,45extractswereselectedandusedto
demonstrateevidenceoftacitknowledgeanditstriggers.Inthisinitialphase,theSECImodelwas
usedasasensitizingapproach.Withintheseextracts,Socialization,InternalizationandGrouptacit
knowledgewerealwaysfound;externalizationwasfound28times,andcombinationnine.These
findingswereusedasthebasistoshowtacitknowledgeexchange.Then,tacitknowledgetriggerswere
analyzedfromthedata.Visualtriggerswerefound18times,conversationaltriggers39,constructive
learningtriggers19,anticipationtriggerstwoandrecalltriggersseventimes(Figure3).Thesetriggers
andtheiroperationarethefocusofthefollowingdiscussion.

Visual Triggers
Visualtriggersallowanindividualtoutilizepreviouslygainedknowledgetosurfacebyreadingor
seeinginformation.Duringtheresearch,thistriggermainlysurfacedwhenthesoftwarewaslooked
atandeditedbytheteam.Theknowledgeisgainedtacitly,becomesprocessed,thustriggeringa
socializationwithinthegroup.Inthesescenarios,thesoftwaredevelopmentcompanywouldpresent
thedevelopedsoftwarepages(i.e.screendesignandcontent)tothehumanresourceconsultancy.
Thepagesinthesoftwarewereanalyzedbytheteamandchangedaccordingtotheirneedswhen
possible.Thismainlyfocusedonwording,thelayoutorprocessinwhichthepagesweretobefound
andstructuredwithinthesoftware.Visualtriggerswerefoundonnumerousoccasions,oneexample
isthefollowing:

SD A: Multiple Pensions. Order of priority. So, when they run out of money, this one comes first, this 
one comes next... Say you are on 500 GBP a week and you get an attachment of earning because you 
failed to pay your child support. So, the attachment will have top priority. There is a level at which 
deductions should stop.

HR A: Sorry can you just go back to the pensions type.

SD A: yea.

HR A: Just wanted to see where I can attach the file.

SD A: I think this needs a real thorough look; I am just skimming through it.

In this extract, SD A explained the pensions pages. Through constructive learning, the HR
consultantslearnedhowthepensionspagesfunctioned;duringtheexplanations,HRAstopsthe
discussiontoreferbacktoapreviouslyseenpage.SDAhadmovedon,HRAwasstillprocessing
thevisuallygainedknowledge in thepreviouspageandasked togoback tosee ifafeaturewas
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available.Inanotherextract,onespecificpartofapage-thepayrollID-triggeredaconversation
withinthegroup.TheworkreferenceandtheIDwereconfusedbySDA,thinkingtworeferences
wereusedbytheHRcompany;thistriggeredHRAtofurtherexplaintheirsystemofreferencing
employees.Thisvisualtriggerallowedconversationaltriggerstosurfacebystartingsocialization
betweentheprojectmembers.

Visualtriggerscanalsobemoresimplistic.Inanotherextract,theteamlooksatthesalaryscreen,
andneedstorearrangethedisplayordertofittherequirementsoftheHRconsultants.Thevisual
stimuliofthesoftwaretriggersworkandprocessknowledgeoftheHRteam,whichistobecombined
withthesoftwareengineeringenvironment.Similarsituationswerefoundinotherextracts,where
the360feedbackisbeingassessed.HRAsayschangeswithinthestructureofthepageswillneedto
bedonetofittherequirementsoftheclient.HRA’stacitknowledgebaseofthecustomeraswellas
experiencearecombinedwiththeknowledgevisuallygainedthroughthesoftware.

Throughout the data analysis there have been several extracts demonstrating how visual
mediumstriggerknowledgewithinanindividual.Thistriggeredknowledgeenablestheproject
teamtofurtherconversations,completegapsofknowledgewithinthegroup’andthusallowsgroup
tacitknowledgetoprosper.Visualtriggerslaunchaninternalprocesswithinanindividual,where
thetacitknowledgebaseisusedtocombinethecurrenttacitknowledgeofanindividualwiththe
newvisuallygainedknowledge.

Conversational Triggers
Conversationaltriggersoccurfrequentlyduringmeetings.Knowledgesurfacesexplicitly,whichis
thenprocessedbyateammember.Theindividualwillthenusethenewlygainedknowledge,addit
totheirexistingknowledgeandcreatenewtacitknowledge.Thisinteractioncontinueswithinthe
groupandallowsknowledgegapstobeaddressed.Duetoconversationsbeingatthecenterofthe
research,conversationaltriggersareoneofthemostfrequentandarefoundthroughouttheresearch.
Thefollowingextractdemonstratesaconversationaltrigger:

HR A: In an unrelated topic, we talked about sick pay, policies and rules last week. I do not have any 
up to date paper work from you guys. Could you send me the most recent copy?

CL A: I can send you the policies, because we did update them about 6 weeks ago, when we changed 
the sickness payroll for the organization…. So I can send that over to you. Could you copy in SD A 
as well? Thank you.

SD A: So Payroll, while you mention that…

Theanalyzedextractdemonstratedaconversationaltrigger,whereHRAdiscussesthepay
policies,thisthentriggersSDA’stacitknowledge,wherethetopicischangedtopayroll.SDA
listenstoHRAandCLAdiscussingafinancerelatedtopicandthisenablestherecallofanunsolved
issuewithpayroll.Laterinthediscussion,seenduringanotherextractHRAfurthersthetopicof
payrollbybuildingontheknowledgeSDAshared.Throughexplicitexchangewithinthegroup,
knowledgespiralsandbuildsindividualknowledgewithineachindividual.Topicsofdiscussion
arealteredandenhancedbyusingthetacitknowledgegainedfromthepreviousgroupmember.
Theirsimilaritiestriggersocializationandexternalizationsuchasinanotherconversation,where
thediscussionallowsknowledgetospiralandprosperwithinthegroup.Externalizedknowledge
isusedbyseveralmembersoftheproject,processedandcomplementedbytheknowledgeofeach
individualtakingpartinthediscussion.

Conversationaltriggersareoneofthemostfrequenttriggersfoundintheanalysisofthedata.
Explicitcommunicationwithinthegroupallowsgrouptacitknowledgetobuildandeachindividual
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toutilize theknowledge towork toachieveprojectsuccess.This trigger isoften incombination
withvisualorconstructivelearning,whereanexternalverbalmediumallowsanindividualtotake
ininformation,processandreflecttheknowledgetothenexternalizethenewprocessedknowledge.
Thisgreatlysupportsgrouptacitknowledgeandthecoreobjectiveofameeting-‘togeteveryone
onthesamepage’.

Constructive Learning Triggers
Aconstructivelearningtriggeroccurswhenaprojectmemberexplainstotheothersaspecifictopic
oftheproject.Theknowledgeispassedonfromonepersonexplicitlytothegroupasawhole,which
tacitlyutilizesandcombines theknowledge.During theproject, learningwascrucialdue to the
softwarebeingtailoredtothecompany.Eachprojectgroup,theHRconsultants,softwaredevelopers
aswellasthecustomerexchangedknowledgethroughlearningandintegratingtheknowledgeinthe
softwareaswellasitsusage.Thistriggeralsoresultsinsocialization,wherequestionsareraised
toclarifyandaddtothesubject.Anexampleofaconstructivelearningtriggercanbefoundinthe
followingextract:

SD A: Is it a standard wage? You can have multiple standard wages such as London living wage. You 
can put pay on hold. So you know when the customer.... just going to get SD B up to speed. 

HR A: So that is going to be the annual basic pay, sorry, the FTA (in full) isn’t it? Oh no, it’s going 
to be FTM (in full). 

SD A: Yea.

HR A: Because over here you have the percentage haven’t you. So will it work out?

SD A: I don’t know, we need to ask SD B.

HR A: Because otherwise there is a lot of room for error.

SD A: The pro rata bit didn’t work, the rest did. The standard hours need to be calculated to see 
hourly rate by default (on screen).

WhenSDAexplainsthepaybyperiodpagetotheHRconsultants,constructivelearningtakes
place.ThisallowedHRAtoprocessthegainedknowledgeandexternalizewhathadnotyetbeen
understood.Externalizationofknowledgecanalsoconfirmnewlygainedknowledge.SDAexplains
payments,whichthentriggersHRAtoconfirmthenameofannualbasicpay,FTM.

Constructivelearningcanalsobetaskrelated;anotherextractshowsthecustomeraswellasthe
HRteamaretryingtounderstandwhatdatacanbefedintothesystemandhowitshouldbestructured.
Thisallowsaninterplaybetweenconstructivelearningandconversationaltriggers,whichcanalsobe
foundintheextractabove,whereknowledgesurfacesbyteachingaswellaslearningandultimately
anunderstandingofanissueoftheprojectisachieved.

Visual,conversationalandconstructivelearningtriggersinterplayinsomeoftheextracts.While
the software pages are being shown, conversations are being triggered and furthered within the
group.Thisalsoallowsconstructivelearningtotakeplace.Conversationaltriggerscanalsooftenbe
triggeredbyvisualtriggers.Duringanothermeeting,therecruitmentpageinthesoftwaretriggers
aconversationonhowtheemployeesareordered,byusageoralphabetically.Here, thevisually,
explicitlygainedknowledgetriggersathoughtprocesswithineachindividual,whichisthenturned
intoaconversationwhereknowledgesurfacesthroughdiscussion.
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Anticipation Triggers
Ananticipationtriggerallowsanindividualtoraiseatopicwithinthegroup,whichheorshehad
waitedorhesitatedtoaddress.Thetriggersurfacesthroughasimilartopicofdiscussionandallows
achangeoftopic.Inthiscase,theprojectmemberplanstotalkaboutasubjectduringthemeeting,
andwaitsforamomenttobringitup.Thisisnottobeputindirectcomparisontoa“to-do-list”
orminutes,wherethesubjectsofdiscussionarebeinglistedbeforeameetinganddiscussedone
aftertheother,butratherallowsanotherissuetoemergethroughitssimilarity.Itcansurfaceduring
externalizationorsocialization.

Duringtheextractshownintheconversationtriggersection,SRAwasanticipatingdiscussing
payrollduringthemeeting,butaconversationaltriggerallowedthefinancetopictoemerge.Another
exampleofananticipationtriggerisdemonstratedinanextract,whichbuildsonapreviousmeeting
whereHRAaskstorunthroughthe360feedback.Hereanemailwassenttothegroupaboutthe
topic.Itwasnotnecessarilyplannedtodiscussthetopic;however,HRAspecificallyasksCLAto
explainandrunthroughtheprocess.ThisbuiltonthepreviousmeetingbetweenSDAandHRA
foundintheextractbelow:

SD A: Now we are getting into linked records - we have done the core records. We talked about 
name changing, to be the item type: appraisal type; standard appraisal; 360 appraisals; and scoring 
appraisal. So this is something to look at with SD B tomorrow. 

HR A: My thoughts on the whole are that we will probably have to change some of that, but I am 
not quite sure to what yet, until we start building the form, and then work through every stage of the 
process. I think it will become clearer.

SD A: Is there something from the old software that could make it clearer?

HR A: No, because they currently don’t use it. I’ve got draft one of the questionnaire done now, which 
I would be happy to send to you but it hasn’t even been checked by CL A yet. While we’re at it, you 
know we talked about the summary of the feedback and SD B asked what kind of format you wanted 
it in? We just got some off the internet that CL A quite likes - do you want them now or should I give 
them to SD B?

SD A: To SD B -the feedback is in the process engine, so that’s his / her part.

Anticipationtriggersaretheleastcommonlyfoundtriggerswithinthedata.Themeetingswere
usuallystructuredaroundaspecifictopicofthesoftware,whichwasaddressed.Unlikerecalltriggers,
whereknowledgepopsup,anticipationtriggersbuildaroundthenotionofwaitingtodiscussatopic
whenthemeetingallowsthesubjecttocomeup.

Recall Triggers
Recalltriggerssurfacewhenatopicofdiscussionoravisualtriggerallowsanindividualtoremember
knowledgerelatedtothesubjectwhichseemedforgottenornotsharedinitsentirety.Thistriggercan
occurduringanystageofthetacitknowledgeprocess.Newgainedknowledgeisprocessedthrough
severalsteps,whenitisinitiallyheardorseen,andcombinedwithexistingknowledge;orwhenitis
transformedintoexplicitknowledgeandsharedwiththegroup,recalltriggerscanemerge.Thiscan
changepreviouslysharedknowledgeandaltertheconversation.Thesetriggersareofsignificancedue
totheknowledgealmostbeingforgottenandoftennotbeingabletosurface,aswellastheknowledge
beingatriskofnotbeingsharedinitsentiretyordifferently;thiscouldchangetheoutcomeofparts
oftheproject:
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SD A: So they might have a monthly London weighting allowance. What do you pay by period?

HR A: They have a clothing allowance and a first aid allowance.

SD A: So those sort of things. So it has a name, pay by period name, it has a pay type, it has a period 
it can fall into. It has to be authorized.

HR A: Every period?

SD A: Every payment has to be authorized. Sorry yes, it is authorized on their account and then it’s 
generated into weekly or monthly payroll as it gets signed off.

HR A: Would you only put in payments for that month or put in something for future months?

SD A: ...you put it in as a go ahead, so when you set it up you select if it is set up for just once or if 
it runs every month.... For example, season tickets run over 10 or 12 months.

Duringtheaboveextract,SDAexplainsthemonthlyallowancepagetotheHRconsultantsand
duringthisdiscussion,HRAaskshowallowancesareauthorized.SDAfirstrepliesquickly,but
thengoesintomoredetailwhenrecallingthattheshortanswerwasnotsufficienttounderstandthe
authorizationprocess.ThisinternalisationprocessallowedSDAtoclarifyandfurtherthediscussion.
Recalltriggerscanalsobeminimal,whereanindividualmistakesonethingforanother.Inanother
extract,validatingrecalltriggers,HRArecallsaconversationfromthedaybeforeandcombinesthe
currenttopicandprocesseswiththepreviouslygainedbureauknowledgetofillingapsofknowledge.

Inaddition,moreevidencewasfoundinanincidentwhereHRAconfusesFTAwithFTM,
whichisatacitprocesswhere,throughknowledgerecall,theinitialthoughtiscorrected.Intheextract
aboveHRArecallspreviouslygainedworkknowledgeandsharesitwiththeprojectmembers.The
conversationfocusesonrecruitment,whereHRCistherecruitmentexpertwithinthegroup.HRA’s
knowledgeistriggeredthroughHRC’suncertaintiesandisabletoaddvaluableknowledge,having
previouslyworkedinthefield.

Recalltriggersarequitefrequentthroughoutthemeetingsandtheyareoftenfoundincombination
withconversations,constructivelearningandvisualstimuli.Recalltriggersareaninternaltacitprocess
whereknowledge‘popsup’atrandom.Thismightberelated,aswellasunrelated,tothediscussed
topic.Thistriggerallowsanindividualtocommunicateknowledge,whichisrecalledinordertofurther
theknowledgeexchangewithinthegroup,andtherebyenhancegrouptacitknowledge.Figure3shows
thenumberoftriggers(left–hand‘y’axis)bycategory(‘x’axis)foundintheanalysedconversational
data.Conversationaltriggerswerethemostfrequent,meaningthatwithinaconversationnewlygained
knowledgeallowednewknowledgetosurface.Thisisfollowedbyconstructivelearningtriggers,
visualtriggers,recalltriggersandanticipationtriggers.

The triggers found through the research demonstrate the need to allow the creation of a
knowledge-sharingplacewithinacompanyaswellasteams.Thesespacesshouldhelpteamsfind
asafeenvironmentwhichsupportsknowledgeexchangeandallowstheexpertswithintheteamto
shareandbuildoneachother’sknowledge.Usingdifferentmeansthroughoutthemeetingscanalso
helptriggerexpertknowledgetosurface,allowingmoreknowledgetospiralandbuild.

InFigure4,thecreationofknowledgeanditsrelationshiptotriggerpointsisshown.Itisevident
that,inabsoluteterms,conversationaltriggersallowgrouptacitknowledge(GroupTK)tosurfacethe
most.Constructivelearningandvisualtriggersarethesecondandthirdrespectively.Itcanalsobe
seenthatknowledgecombinationistheleastlikelytosurfaceviathesetriggers,whereassocialization,
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internalizationandgrouptacitknowledgewerethestrongesttacitknowledgeexchangefactors.The
modelhelpsunderstandthetriggerpointsandtheirimportancetotacitknowledgeexchange.

Tacitknowledge triggersallow theexchangeofexpertknowledge inanorganization. In the
five-phasemodelofNonakaandTakeuchi(1995),theprocessoftacitknowledgeinrelationtothe
marketcanbeseen(Figure5).Thisallowsaviewofthecontinuouscycleofsharingtacitknowledge
withinacompany.Fromsharingtacitknowledge,creatingconcepts,justifyingconcepts,building
anarchetypeandcross-levellingknowledge,theinternalizationprocessisshown.Thisprocesshelps
thetriggersfindtheirplaceintheknowledgecreationprocess.

Figure 4. Knowledge creation and its relationship to trigger points

Figure 3. Tacit knowledge triggers found in the analysed data
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Insummary,thisresearchprojectdiscoveredanddescribedthedevelopmentoffivetypesof
triggersthatareepisodicmomentsfortacitknowledgeconversion.Thedifferenttriggersthatemerged
throughtheresearchwere:

1. Visual Triggers:Tacitknowledgesurfacingthroughvisualstimuli;
2. Conversational Triggers:Tacitknowledgesurfacesthroughaconversationheldwithintheteam;
3. Constructive Learning Triggers:Tacitknowledgeisenabledthroughateammemberexplaining

andtheotherslearningfromthem;
4. Anticipation Triggers:Tacitknowledgewasexchangedbyanindividualinthegroupbywaiting

forthetopictocomeuporthemeetingtotakeplace;
5. Recall Triggers:Tacitknowledgeresurfacesthroughdiscussionsorvisualaids,whichseemed

forgottenornotpresentbyanindividual.

Appreciating the role of triggers in the situated learning of software teams is a significant
contributiontotheunderstandingofhowgroupknowledgeemerges.Thiswillalsohelpresearchers
furtherunderstandtheimpacttacitknowledgehasonprojectsuccess.It is important tointerpret
andanalyseknowledgeadequatelyinsoftwareprojectstopreventmisconceptions(McAfee,2003).
Usinganappreciationofadevelopedtheoryoftriggerscanhelpprojectteamsfocusonexchanging
andexploringknowledgefromdifferentperspectives.Constructive learningwithin thegroup,as
wellasdiscussionstofurtherunderstandthesoftwareandexploringtheknowledgeinputfromeach
individualarecrucialforaprojecttosucceed.

However,thesemomentscanonlybecreatedwithinadynamicenvironmentinwhichanexchange
ofknowledgeissupportedbytheprojectteam.Spendingtimetogetherasateamandworkingtogether
isatthecoreofknowledgecreationandtransfer.Seeingtheprojectdevelopovertimeallowsstrategies
to surface and be applied during the software development process (Vitalari &Dickson, 1983).
Bouncingideasoffoneanother,andsubsequentmutuallearning,furtherstheknowledgecreation
process.Thisallowseachindividualtotakeinmoreknowledgeandprovideabetter,morecomplete
viewofthesubjectandenablestheprospectofmorecompletesoftwaretoemerge.

Figure 5. Five phase model of the organisation knowledge creation process
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Inrelationtocategorizingthesetriggers,Heidegger(1992)notesthatAristotleidentifiesfive
modesbringingthingsinto“truthfulsafekeeping”(p.377).Soanticipationtriggers,forexample,
areself-reflective,inthatbecomingawareofthemallowstheirincorporationintogroupdiscussion.
Themodesaredetailedbelow(Table1)anditispossibletomapthetriggersagainstthesemodes.It
shouldbenotedthatthesemodesarenotmutuallyexclusive;somemodesarecombinationsofothers.

CoNCLUSIoN ANd IMPLICATIoNS

Theaimofthepaperwastofurtherunderstandandprogressthefieldofknowledgetransferand
its triggerswithinasoftwaredevelopmentenvironment.This initialobjectivegaverise toanew
theoreticalidea.Theconversionoftactileskillsisnotthecrucialelementinthedevelopmentofgroup
knowledge.Fromtheempiricaldataconductedforthisstudy,theprocessofexternalisationcanbe
consideredasbeingwithMitseinandthejointpresenceoftheexpertgroupallowstheirpresence
tobeanoematicbridge.Thebasisofexpertmeetings isnot thereforeoneofdiscussionbut the
emergenceofnewpresentationsbytheparticipants.Thisemergentexpertiseistherefinementofthe
phenomenologicalessencesofwhatisneededtodeliverthecombinedknowledge.Thisframework,
basedonaphenomenologicalapproach,willaidtheimplementationofmanagerialjudgementinexpert
groupsessions.Possessinganawarenessofthesedistinctionswillfacilitateknowledgecapture.How
theyemergeopensthewaytofurtherresearchintowhatmakestacitknowledgesurfacewithingroups.
Appreciatingthemasbreaksintheflowoftheprojectthatgenerateknowledgeisimportant;together
withthis,theyareanopportunitytounderstandinabetterwaythemindoftheother.Heidegger
indicatesthatpracticalrevealingis“afacticalrelationshipofconcernwithrespecttotheworldwhich
isjustencountered”(Heidegger,1992,p.382).Hisfurtherworkresonateswiththisthemewherethe
Scientist,Scholar,andGuidecontinuetodiscusstherelationshipbetweendetermination,speculation,
andauthenticseeing(Heidegger,2010,pp.5-6).Thisstructureprovidesforvaluingtheunexpected,
andwhatBerendsandAntonacopoulou(2014)call“surprises”,astheyarenotalwaysinaccordwith
theespousedaimsoftheproject.Thisallowsmanagerstheopportunitytocreateenvironments,in
whichthispersonalknowledgecansurfaceandbesharedwithintheteams.

This research highlights how interaction (seen as a “noematic bridge” in terms of a shared
learningconversation)withtheknowledgetriggerscanbeproductive.Taylor(2004)seestriggersas
riskfactors,andwhilsttheymaydelayprojectcompletion,anappreciationoftheoperationoftriggers
willenabletheteamlearningtobeincorporatedwithinanappropriatetimescale.Varyingthecontext
oftheprojectteamaswellastestingthetriggersonday-to-dayworkinggroupscanshedlighton
tacitknowledgetriggers.Thisstudyhasfoundthatrecognizingphasechangesinprojecttemporality
allowsmanagerstoappreciatetheknowledgegainedfromextemporeinterjections.Thedevelopment

Table 1. Phenomenology of trigger types

routine-directive-productiveoperating Conversationaltriggersarethosethatbecome
involvedwithproductiveoperatingtowardsthework

observing-discussing-revealingdetermination Constructivelearningtriggersarethosewherethereis
meritinfurtherdiscussionabouttheissue.

solicitouscircumspecting(circumspection) Anticipationtriggersarethosewhereanissueneeds
tobebroughtoutinadvancefromthework.

authentic-seeingunderstanding VisualTriggersthatstemfromtheproductive
observationofthematerialathand.

purebeholding RecallTriggersoccurwhenknowledgeisretained
andbecomespartofintelligentapplication.
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ofawarenessoftriggersinadynamicenvironmenthelpsthecomprehensionofexpertknowledge
exchangeinsoftwareprojects.Understatingtheknowledgea teamhas,andaidingitsemergence
throughexchange,canultimatelyleadtomoreproductiveoutcomesforsoftwaredevelopmentteams,
andwillcontributetosuccessfulandwell-functioningproducts.Thevalueofsuchanapproachtothe
creationofknowledgeistoseetheconceptoftruthnotascorrectnesstowardstheobject,becausein
thissituationitremainsindeterminate.Thealternativeviewistoseetruthasnon-concealment-it
bringsforwardthatwhichremainshidden.Usingtheframeworktoidentifytriggers,intheformof
modesofknowing,isanapproachthatrevealsthepersonalknowledgethatindicatesandrevealsthe
unspokenassumptionsabouttheobjectsinusediscussedabove.Furtherinvestigationintoknowledge
sharingandinteractionbetweensoftwareprojectgroupswillhelptovalidatethetriggers.
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