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This papercontributesto the ongoingstreamof researchcorrelating
social network structure with individual and organizational
performance.While teaching a course on optimizing online
communicationbehaviorand social network analysis,we collected
preliminarydataon the relationshipbetweendynamicsocial network
structuresand individual and team performance.Studentsfrom
Helsinki University of TechnologyandUniversity of Colognewho had
never met face to face formed virtual interdisciplinary teams
collaboratingon a commontask,the communicatioranalysisof online
communities As partof their taskstudentscorrelatedperformanceof
the communitythey were analyzingwith socialnetworkstructure.In
this researchwe comparesocial network structureandindividual and
teamperformancef participantan a multi-useronline computergame
with social network structureand performanceamongthe student
teams While amongcomputergamersaumberof communicatiorinks
predicts performance,a balanced contribution index predicts
performanceof the studentknowledgeworker teams.We also give
general recommendationdor efficient virtual communication
behavior.
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1. Introduction

The adventof the Internethasprovidednew opportunitiesfor
collaborationthoughtimpossiblejust a few yearsago. Exchanging
ideasandwork by e-mail, chat, Internettelephony blogs,and Wikis
has openedup new avenuesfor spontaneouscommunication.
Researcherfiave begunto study how thesenew communication
channeldnfluenceproductivity and creativity of virtual teams(Cross
2004,Cummings& Cross2003,Gloor 2003, Kidane & Gloor 2005,
Leenderset al. 2003, Lueg & Fisher2003). In previouswork we
introduced Collaborative Innovation Networks, or COINs (Gloor
2006). COINSs are virtual teamsof self-motivatedpeople with a
collectivevision, enabledby technologyto collaboratein achievinga
commongoal — an innovation— by sharingideas,information, and
work. In otherpreviouswork we haveextendedvell-known measures
of socialnetworkstructuresuchasdegreeandbetweennessentrality
(Wasserman& Faust1994) with a new measuregearedtowards
measuringvirtual interactionin smaller groups— the contribution
index (Gloor et. al. 2003).

This paperdescribesearly resultson how to improve online
communicationand social network structurefor better performance
andcreativity. Most of the studiesin the contextof networkstructure
and performancereport a positive relationship betweendegree
centralityand performanceat anindividual (e.g. Bulkley et al. 2006)
andatagrouplevel (e.g.Tsai2001).Baldwin andBedell (1997)found
a positive correlationbetweenactor centrality and performancein
friendship networksand communicationnetworks,while a negative
correlation was apparent in advice networks.

Our insightshavebeengainedwhile teachinga graduate-level
distributed course on online collaboration co-located at three
universities.The main objective of this coursehad beento offer
studentsan opportunityto improvetheir own communicatiorbehavior
when collaboratingin virtual teamsto becomebetter membersof
COINs. They did this by completing an innovation-centered
distributed project as a virtual team, and then correlating their
individual andteamcommunicatiorpatternswith individual andteam
performancein the distributed project. The distributed project
consistedof analyzinga distributedvirtual community. To analyze
small team interactions,the “contribution index” was used as a
measurdor the degreeof balanceccommunicatiorandasanindicator
for networkstructure As a consequencdyoth online behaviorpatterns



andin- andoutgoingactor communicationare analyzed Eventually,
this paperprovidesinsightsin stateof the art digital collaboration
dynamicsandcorrelatesappropriatestructuralmeasuresvith network
performance

In fall 2005we jointly taughta courseto 13 studentsn Finland
and 12 studentsin Germanyon how to optimize their online
communicatiorbehaviorto becomebetternetcitizensandmemberf
virtual teams,increasingtheir efficiency and creativity. Part of the
coursewastaughtfrom MIT, suchthatthe coursewasdistributedat
threelocations.Figure 1 illustratesthe classroonteachingpart of the
coursewhereonevirtual classroomwasformedby participantsfrom
Helsinki, Cologne, and Boston.

Figure 1 — Snapshots from teaching the course

Our coursewasorganizedn threeparts.In partone,students
learnedaboutprinciplesof socialnetworkanalysis(SNA) (Wasserman
& Faust,1994), Collaborativelnnovation Networks (COINs), and
Swarm Creativity (Gloor, 2006). In the secondpart studentsformed
seveninterdisciplinaryteamscomprisingthreeto four studentsrom
differentinstitutions (University of Cologne,Helsinki University of
Technology)and appliedthe tools frameworktaughtin part one by
analyzinga virtual online community. This permittedthemto study
rulesof optimizedonline communicatiorin otheronline communities.
It alsopermittedthemto identify socialnetworkingstructuresof high-
performing teams. In part three the students analyzed the
communicationbehaviorof their own virtual team, basedon their



online communicatiorrecordof e-mail, chat,and phoneinteraction.
Communicationrecordswere collected by e-mailing copiesof all
communication activities to seven dummy e-mail addresses.

The main goalsof the coursewereto teachstudentshow to be
efficient online-communicatorandcollaboratorsn distributedvirtual
teams.Our objective was for studentsto becomemore effective
communicatorsdy becomingawareof their social positionandtheir
contributionpatternin the virtual team.In moregeneralterms,course
participantsalso learnedto increaseorganizationalinnovation and
effectivenessby converting organizationsinto “Collaborative
InnovationNetworks” (COINs).On atechnicallevel, theylearnedhow
to apply social network analysisusing the tool TeCFlow (Temporal
CommunicationFlow Optimizer) developedat MIT and Dartmouth
(Gloor & Zhao, 2004).
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Figure 2 — Communication patterns of project teams in phase 2.

Figure 2 showsthe social network during part two of the
course,producedwith TeCFlow. Ties betweenactors have been
producedby mining the e-mail archiveof the coursecommunication.
Note the centralrole of the instructor, with very little inter-team
communicationOnly teamsl and 2, andteams5 and 6 showinter-
team communication.



2. The Collaborative Innovation Network (COIN) Framework

In our coursewe havebeentrying to makethe studentdetter
members of online cyberteams.We call such online virtual
communities*Collaborative Innovation Networks” (COINSs) (Gloor,
2006).Our work generalizesvhat Peters(1983) calls “skunkworks”
and Leavitt and Lipman-Blumen(1995) describeas “Hot Groups”.
Collaborative Innovation Networks lead to a new approachto
innovationandthe managemenof creativegroups,resultingin more
communicativecollaborativeandinnovativeorganizationslt hasbeen
shownthatfor certaintasks,COIN-enabledrganizationglemonstrate
more efficient leadership culture, structure,and businesgprocesses
(Gloor, 2006).

The diffusion of innovation in collaborative knowledge
networksfollows a “ripple effect.” CollaborativelnnovationNetworks
(COINSs) are at the centerof a setof concentriccommunitieswhere
eachcommunityis includedin the subsequentargercommunity.The
disseminatiorof newideasin onlinecommunitieds very similar to the
ripple effectwhena pebbledropsinto water.Innovationsripple from
the innermostCOIN circle to the next larger CollaborativeLearning
Network (CLN) circle, and then to the surroundingCollaborative
Interest Network (CIN) community.
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Figure 3. The ripple effect of COIN-based innovation diffusion

Figure3 illustratesthe ripple effect of COIN-basednnovation
diffusion by the example of the Linux Open Source developers.

We areaimingto distinguishtemporalcommunicatiorpatterns
typical of thesedifferent typesof online communities.Theseonline
communitiesare core/peripherystructuregBorgatti & Everett,1999)
with small world properties(Watts, 1999). They consistof a central



clusterof people,the coreteam,forming a high-densitynetworkwith
low group betweennesgentrality (GBC). The external part is a
networkforming aring aroundthe coreteam.It hascomparativelyiow
density,but high group betweennessentrality, thanksto the central
core team. The actorsin the outer ring (CLN/CIN) have a low
betweennessasthey are only connectedo coreteammembersput
not among themselves.

As COINsarehighly productiveenginesof innovation,it is of
high interesthow they canbe mademoreactiveandinnovative(Gloor,
2006).In this paperwe describdansightsinto the functioningof COINs
gainedwhile teachingthe above-mentionedourse.In our subsequent
analysiswe identify COINs by their core/peripheryroperty,andby a
social network cluster of high betweennesembeddednto a low-
density network.

3. Identifying High-performing players of the online Game
“Oceancontrol”

The courseparticipantsformed sevenseparaterojectteams,
eachwith teammemberdrom both CologneandHelsinki. Eachteam
analyzedan online community. They choose subjectssuch as
communicatioramongcontributorsto Wikinews, trackingof trendson
RFID throughusingthe ISIWebliteraturedatabaser analyzinge-mail
communicatioramongEnronemployeesAs the teammemberswere
geographicallydistributed their communicatiorwasconductednline,
mostly by e-mail.

One of the mostinterestingcommunitiesto analyzewasthe
group of online gamersof “Oceancontrol,”a quite popularonline
strategygame.The Oceancontrogamingcommunityconsistsof about
2000players.The goal of eachplayeris to managetheir own islands,
controlling resourcesand building up troopsto conquerneighboring
islands. To succeed,players have to form alliances. The more
successfula player is, the more experiencepoints she or he gets.
Playerscommunicatenith eachotherthroughanin-gamemessaging
system.“Oceancontrdl was written by Marius Cramer,one of the
studentsarticipatingin our course.This wasa fortunatecoincidence
for this project,asit gavethis studenteasyaccesdo the playerdata,
and also permitted him to contact players directly for interviews.

In the first stepthe studentsinvestigatedthe communication
structureof the player community. They did this by loading the
contentsof the in-gamemessagingysteminto TeCFlow.As figure 4



illustrates,they wereableto clearly identify the alliancesbetweerthe
actors through automated social network analysis.
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Figure 4 - Alliances as social networks in the Oceancontrol online
game

Figure 4 illustrates that membersof an alliance mostly
communicatewith other membersof their alliance. This meansthat
alliancesare clearly recognizableas clusters. The studentsthen
correlatedsuccessof the alliance with the position of the alliance
clusterin the overall network. As a measureof succesglayerscan
collectexperienceoints. The moreexperienceointsa playerhas,the
higher her/hisranking in the game.The successf an allianceis
measured as the average of the experience points of all members.

Whatthe studentdound s thatthe succes®f analliancewas
directly correlatedwith the degreecentrality of its membersl.e. the
morethe memberof analliancecommunicatedthe higherthe success
of the alliance.

Next the studentslooked at what made individual players
successfulWhat they found is that a player’s successs directly
correlatedto her/hisdegree thatis to the absolutenumberof direct
communicatiorpartners,andthe absolutenumberof messagethata
playersendsandreceiveslt seemghata “balanced”’communication
behavior,wherea player sendsandreceivesapproximatelythe same
numberof messages a further, althoughweakerindicatorof success.



In a somewhaturprisingresult,the studentsalsodiscoveredhat the
numberof communicatiorpartneramattersmorethanabsolutenumber
of communications- for this gameit is betterto have many loose
communication partners than a few close ones.

The studentsverified their theoreticalresultsby sendingout an
online-surveyto the players. They found that the players had
intuitively cometo the sameconclusions. For instance 90% of the
playersthoughtthat communicatinga lot within an alliance would
makethe alliancemore successfulEven more interestingly,70% of
the playersreportedthat they chosenew alliance membersby their
communicatiorskills, while only 4% of the playerschosenew allies
by their successn the game.This tiesin well with work by Tiziana
Casciaro(Casciaro& Sousa2005),who foundthat co-workersrather
work with “lovable fools”, thanwith “competenferks”. It paysto bea
good communicator!

The studentteam thereforeempirically verified what was
taughtin the course.The first insightis that just by looking at the
socialnetworkstructure onecandiscoverthe teams(the “alliances”in
this example).The secondinsightis that for a team(a COIN) to be
successfulit paysto talk with otherteams.The mostsuccessfuteams
areembeddedn a networkof otherteams.Thethird insightis thatthe
more friendsa player (COIN member)has,the more successfuthey
will be. While it helpsto havea few stronglinks to other players,
strengthof relationshipis secondaryto the numberof links. The most
successfuplayershavea large network of friends, are embeddedn
different alliances,and sendandreceivea lot of messages- this is
somewhatdifferent from what we found when comparingsocial
networkingpatternsaandperformancef the knowledgeworker student
teams.

4. Correlating Performance with Social Network Structure

After the teamworkanalyzingthe online communitieswas
completedthe studentdookedat their own communicatiorbehavior.
Eachstudentgradedthe quality of the work of theteamsotherthanher
or his own teamon a scalefrom 1 to 4, with 1 beingthe bestgrade.
The quality of the work of eachteamwasrankedbasedon the quality
of thefinal presentatiorof theteamandthefinal report.Studentsalso
rankedthe quality of the individual contribution of their own team
members.This meansthat eachstudentgavea gradeto eachof the



othersix teamsandto thetwo to threepeerswithin theteam.The best

studentsand teamswere rated 1, the worst a teamwas rated by a

studentwas 3, the worstanindividual wasratedwasa 4. Fromthese

peerratingswe derivedtwo figuresfor eachteam,anaveragesxternal
rating basedon the resultof the team’swork andan averaganternal
rating as an indicator of the peers perception of their cooperation.

Threehypothesesveretestedbasedon the averagepeerratings.The

three hypotheses are:

1. The internal (ingroup) team ratings are correlated to the
communication balance of the teams.

2. The external team ratings are correlated to the communication
balance of the teams.

3. There is a significant correlation between the external ranking of
each team’s output and the mutual internal ranking among team
members.

We alsolookedat more simple parametersuchasthe numberof
e-mails sentwithin eachteam.While there was indeedcorrelation
betweerexternalratingandnumbersof messagesxchangedit turned
out not to be significant. This may be becausef the small size of our
sample.Applying typical SNA measuresuch as betweennessnd
degreecentrality [Was94] did not make sensehere,becauseof the
small individual teamsize of threeto four memberswhich wereall
fully connected.

The hypothesesvere testedon the communicationdatacollected
from the courseandthe gradesAll e-mailcommunicatiorbetweerthe
courseparticipantswas collectedand was usedas the basisfor the
communicationanalysis. The main measureto be usedfor this
analysis was the contribution index, which is defined as:

messages _sent — messages _received (Gloor et. al., 03)
messages _sent + messages _received

contribution _index =

The contributionindextakeson valuesbetween-1 and+1,it is+1if a

persononly sendsmessagesnd—1 if it only receivesmessagesA

contributionindex of 0 indicatesa totally balancedcommunication
behavior. The contribution index is a relative and peer specific
measurewhich canbe computedor differenttimeframedike e.g.1 or

5 days.

Tested by Lutz Tegethoff, llkka Lyytinen and Sebastian Schiefer
during part three of the COIN course
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Figure 5 — Average weighted variance of contribution index to
calculate the balanced’ness of a team’s communication

To capturethe balanceof ateam’scommunicatiorduringa projectin a

singlevariable,it is importantto factorin the contributionof the peers
ateachgivenday, aswell asthe importanceof thatdayin the context
of thewhole projectcommunicationTo representll this, the average
weightedvarianceof the contributionindex (figure 5) was defined.
The window sizedenoteghe sliding time window in numberof days
usedto calculatethe contributionindex with TeCFlow. In orderto

reducethe impactof high variancesof the contributionindex caused
by single messageby onememberin phasesf generallow activity,

which would lead to distorting (weekend)peaks,the variancesare
weightedwith the numberof total edgeson that particularday. This

weighting increasesthe influence of patternsthat appearin high

activity phasessuch as shortly beforethe deadlines.The resulting
averageweightedvarianceof the contributionindex (awvci adopts
values close to 0 if the communication is balanced.

4.1 A ‘balanced’ internal communication does not necessarily lead
to a higher mutual assessment
The average internal ratings can be seen as a self-assessment of a team.
The expectationwas that short responsdimes on mails and equal
contribution,which areimplied by a low awvci, would improve the
mutual ratings in a team.

As it turns out, therewas no significant correlationbetween
balancedinternal communicationbehaviorand internal rating (see
Table 1). We can speculatethat team membersdiffered in their

% There was no correlation between individual grade and contribution
index neither.



willingnessto give eachother “harsh” grades,thus distorting the
measurements in our small sample.

n=7 teams awvci
Window Size 1 Window Size 5
Pearson P-Value Pearson P-Value
Correlation Correlation
External Rating | 0.724 0.066 0.921 0.003
Average Internal | 0.187 0.688 0.494 0.260
Rating

Table 1 — Correlation between ratings ama/ci

We calculatedawvci for window sizesof 1 and5 days.With a time
window of 1 day, contributionindex values,which form the basisfor
awvci, fluctuatetoo much. A Window size of 5 days gives better
results, smoothing peaks of activity and inactivity periods. It
corresponds$o a 5-daywork-weekandfits well into the overall project
period of one month.

4.2 A ’balanced’ internal communication leads to a better external
rating

In this casethe correlationbetweenthe awvciandthe ratingsis high
(seeTablel). The externalratingsshowa highercorrelationwith the
balanceof the team’scommunicationshanthe internalratings.It can
be assumedhatexternalratingsaremorehonestthantheinternalones
as studentsare not askedto rate team membersthey have been
working with closelyfor a few weeks.They are more precisetoo, as
they are based on a larger number of judgments.

Figure 6 — Ingroup and external (other groups) ratings of 7 teams (low
is better)



4.3 Internal (ingroup) evaluation and external (by other group)
ratings are correlated

The betterthe externalteamrating, the betterthe averageinternal
rating of the team(PearsorCorrelation=0.651P-Value=0.113n=7).
A satisfiedteamgivesgoodmutualratingsandprovideswork of good
guality. This showsagainthatefficient teamworkhasa positiveimpact
on results (figure 6).

4.4 Limitations

While theseearly resultsare promising,they haveto be takenwith
more than a grain of salt. The useddatasetis small and somewhat
incomplete.Communicationwas not completelyrecordedwhen it
went through channelsdifferent from e-mail. Some teams sent
messageso their teame-mail addressto recordtheseinteractions,
othersdid not. Ratingswere done on a subjectivebasiswith an
underlyingrigid structure Also, our emphasin temporalbalanceof
contribution index only capturesa subsetof all communication
activities.

5. Challenges of Virtual Collaboration

The studentgroups faced severalchallengesduring their virtual
collaboration,which they reportedat the end of the course.The
studenthadnot meteachotherface-to-faceacrosscountriesthusthey
did not know eachotheror their working styles,which causedsome
confusionand also getting a senseof “team work” was felt hardto
achieve.The beginningwasclearly the mostdifficult phasefor many
groups,it seemedo be quite hardto startanefficientwork processand
it took some time before a productive working mode was achieved.
The studentgroupswere formed during a videoconference

sessionthe studentgoined the groupsaccordingto their intereston
suggestedopics. The only rule for forming groupswas that all the
groupsshouldhave studentsfrom both countries.If a group had at
leasttwo studentdrom the samecountry,this led to the formation of
co-locatedsub-groupghatat leastpartly communicatedhroughother
means than electronic (e.g., phone or face-to-face),thus this
communicatiorwasnot recordedandothergroup memberscould not
follow it. Especiallyfor groupshavingonly a one-studensub-grougn
the other country, this causeddifficulties for the isolatedstudentto
follow activitiesin the othercountry.Eventhoughe-mailwasthe main
communicatiormedium,somegroupsstartedto use Skype(contains
both chatandvoice)or otherchatprogramsespeciallyfor coordinating



thework andmakingdecisionsThe synchronougommunicatiorwas
regardedasvery efficient, but the problemwasto find meetingdates
suitableto all group members,since the studentshad many other
coursesat the sametime. This problemoften led to Skype or chat
sessions between only two members at the time.

E-mail communicationfunctioned quite well, but it was
regardedas a less efficient communicationmediumthan Skype or
chat, since it was slow and thus not very interactive. Especially
decisionmakingwasfelt to be difficult throughe-mail. Moreover,the
asynchronicityof e-mail communicationcreateduncertaintywhen
othersdid not know how to interpretthe silenceof the non-responding
teammember.Interpretingthe sente-mail messagesvas not always
easy neither.Translatingfrom “Finnish” Englishto “German”English
and vice versa opened up room for wide interpretation!

Despitethesechallengeshe studentgroupsdid very goodwork
and gainedinterestingresultsfrom the analysisof both the on-line
communitiesandtheir own communicationThe studentfeedbackwvas
very positive— the studentdelt that despiteof the problemsthey had
learned a lot.

6. Lessons Learned for Virtual Collaboration

By organizingthis coursewe learneda lot both regardingthe
arrangementsf a distributedcourseandregardingdatacollectionfor
researctpurposesin the beginningof the coursewe did not give the
studentsmuch adviceon how to communicateor how to recordthe
communication We just askedthe studentsto senda copy of all e-
mails to an e-mail-boxwhereall the communicationof eachgroup
would be archivedto be usedwhenanalyzingcommunicatiorduring
their secondassignmentWe also offered MediaWiki as a forum for
discussionsWe learnedthat in the future it might be beneficialto
teachin the beginningof the coursesomerulesabouthow to work and
communicateefficiently in a distributedteam. In this coursethe
studentshadto figure it out by themselvesand makeall the mistakes
first, which of course took time away from working on the projects.
Sincethe studentgroupsfound Skypeandchatvery useful,we
will needto encourageuseof this kind of communicatiorchannelin
the future. Moreover, a way to systematicallyrecord this kind of
communicationshouldbe designedand taughtto the studentsEven
though there was active communicationinside the groups, the
communicationacrossthe groupswas very limited and took mainly



placein connectiorwith classvideoconferenceessionsEncouraging
communicatioracrosggroupswill beneedede.g.for solvingtechnical
problems. For instance, a discussion forum for technical
communicationproblemscould be started.Questiongto the teachers
could be directedto this forum, allowing everybodyto follow and
participate in these discussions.

The country-specificsub-groupswvere the reasonthat not all
communicationwas recorded,e.g. phone calls and face-to-face
conversationsThis communicationvas often invisible to otherteam
memberscausingproblemsespeciallyto one-persorcountry-specific
sub-groupswhenhe or shewasto a certainextentleft outsideof the
team.This posedadditionalproblemsfor our communicatiorresearch
setup.This problemcould be solvedeitherby forming morebalanced
groups(at leasttwo persondrom one country),advisingthe students
to recordthe non-electroniccommunicatiorandinforming the others,
or by choosingonly oneteammemberfrom eachsite andorganizing
the courseacrossseveralkites.This later solutionis whatwe planfor a
nextversionof this course:to involve four universities which means
four participatingsites. That kind of a coursewould be both more
challengingto organizeandmorechallengingfor the studentgo work
in, whenthe groupsarehighly distributed.However,it would alsobe
more interesting both for the studentsand for studying the
communicationpatterns.Moreover, all the communicationacross
thesesiteswould be electronicandthuseasierto recordandfor other
team members to follow.

7. Industrial Applicability

The insights gainedin this project have direct industrial
applicability. FosteringCollaborativelnnovation Networks leadsto
direct strategicadvantagedor knowledgeintensiveorganizations.
Consultingfirms, softwaredevelopmenprojects,projectmanagement
of large projects, mergers and acquisitions, and sales force
optimizationsare some organizationalsettingswhere COINs are
ideally suited to improve organizationalcreativity, quality, and
effectivenessin our analysiswe found that while “there can’t be
enough communication” for simple tasks — such as in the
“Oceancontrol’strategygame,a balanceccontributionindex might be
indicative of teamsof high performingknowledgeworkersfor more
complex tasks. In this sectionwe will describesome scenarios,



supportedby actualexampleswhich describehow COINs might be
applied in a commercial environment.

7.1 Getting the Strategic Value from Mergers & Acquisitions

In amerger& acquisitionscenariogettingknowledgeworkers
from differentcompaniesvith differentcompanyculturesto form new
high-performing teams can be a real challenge.

When a global car manufacturerdecidedto reengineerthe
globalcarpartsprocuremenprocessit quickly developednto amuch
larger project (Gloor, 2006). Turning the entire businessmodel of
procuremenupsidedown by creatinga multi-tier online marketplace
of car-parts-supplieranleashedremendouwaluefor the enterprise.
The procurementre-engineeringteam operatedas a true COIN,
creatingthe new solutionasa collaborativeteam,andcollaboratingin
a highly efficient small world networking structurewith the senior
projectmembersactingashubsof trust. Theteammembersappliedthe
sameprinciplesaswe identifiedin our analysisof online communities
described above.

7.2 Optimize Research & Development
Researclanddevelopmenbrganizationsanexpectsubstantial
advantagesvhenredesigningheir knowledgeflow sothatit operates
as a network of COINs embeddedinto an ecosystemof virtual
communities.When developinga new serviceoffering for a global
consultingcompany,an innovativenew productwas developedby a
COIN, which was recruiting new membersfrom its surrounding
learningcommunitieswhile usingits global interestcommunityasa
sounding board and sales and marketing network (Gloor 2006).

7.3 Streamlining Project Management

Monitoring project managementommunicationfor better
quality of projectoutputresultsin substantialsavings.Among other
benefits,the COIN approachgreatly reducescommunicatiorfailures
amongprojectmembersit convertsone-waycommunicationnto two-
way dialogues.It discoverscore contributorsas well as lurkers.
Changingprojectcultureto a COIN-basedapproachmakesthe team
work togethermore efficiently, unlocking the creative potential of
teammembersVisualizing knowledgeflow will alsoassistin finding
good ideas within the organization.



7.4 Improve the Sales Process

COINs canalsoimprove efficiency and productivity of sales
andmarketing.Socialnetworkanalysisgivesindicationsof productive
aswell asunproductivemembersof the salesand marketingforce.
(Bulkley & Van Alstyne 2004) demonstratedhat high performing
salesforce memberscommunicatemore with externalpeoplethan
averageor low performers.They also showedthat high performers
make more use of communicationtechnologiesfor their work.
Surprisingly they found that there is no correlation between
performanceand overall volume of communication.This meansthat
very active communicatorsare not necessarilyhigh performers.This
correspondsvell with our insights,that high communicationvolume
correspondso betterexecutionof simpletasks,while more complex
metricssuchaslow variancein contributionindexarebetterindicators
of high performing knowledge workers in complex tasks.

8. Conclusions

In this paperwe presentecur experienceorganizinga novel
courseon optimizing online communicatiorbehavior.The distributed
student teams applied social network analysis to analyze
communicatiorbehaviorbothin a choseronline forum andafterwards
insidetheir own group.We obtainedpreliminaryresultson correlating
temporalonline communicationpatternswith team performancefor
both online strategygaming communitiesand for more complex
knowledgework. Our resultsbasedon studentpeer-evaluatiomdicate
that studentsin teamsexhibiting balancedcommunicationbehavior
performed best. Studentsused the insights they gained on the
correlationof their own communicationbehaviorwith their group
performanceto improve their future communicationbehaviorand
collaboration style in COINSs.

We have applied the COIN framework, a well-defined
typology of social networks.Our aim wasto form COINs, monitor
their communicationmeasureaheir performancendthencorrelatethe
resultsto gain further insights on communication-relateduccess
factorsof virtual collaboration COINswere‘implemented’in this case
primarily through peer-driven creation of the student teams.
Furthermoregettingthe studentson a commonskill-setlevel (SNA,
TeCFlow)led to highercomparabilityof the results. The premiseof



the COIN frameworkis the exceptionalquality of COIN-basedwork,
ourimplementatiorgave(qualitative)proof for that. Our (quantitative)
analysissuggestgjuidelinesfor furtherimprovementof COINsanda
new metric to measure high-performing COINSs.

The presentedcommunicationanalysiscan only be considered
indicative,asnot all the communicatiorwasdocumentedndasthere
were problemsin the datarecording.Despitetheseweaknesseghis
experimentcan be regardedas successfulthe studentfeedbackwas
very positive and we gainedvaluableinsightsfor (1) improving the
course(2) efficient virtual collaboration,and for (3) measuringthe
performanceof knowledge workers in COINs. Based on this
experiencewe are currently teachingthe course again, further
extendingthe feedbacKloop on refining our methodologyfor practical
applicability of COINs. We would like to closewith a quotefrom a
student commenting on the course:

“This coursewasa greatone.Welearneda lot of things. Themost
valuablething | learnedwas that the better communications, the
more successful you are (personally or as a team).”
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