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Abstract

Thi s st udwadteexgloteways o leridging conspicuous barriers to
collaborative knowledge sharimgnong a specific group of IT Professionals (ITPs) supporting a
heterogeneous school of arts and sciences at a large public research university. Forming the core
of the study were structuralcultural lens adesignbased research methodologynd a reliace
on qualitative and socisd et wor k anal ysis (SNA) techniques.
was along-termproblembasedearning(PBL) experiencemplementedas a meantor
developing meaningful social arrangemdntpromote knowledge sharirsgnongl2
participants, including myself as a participant obserVéith participants subdivided into three
small groups based on technical knowledge and relative preference for working independently,
this 24weekPBL intervention revolvd arounda collaboratie project taco-design an online
knowledge sharing system. As facilitatoatlempted t@uide structural elements like
interactional format and frequency, emphasizing direct knowledge exchanges between
participants. To inspire collaborative inclinatsgpmattempted telicit ongoing discussion of
meaningful ideals such as those embodied in the Open Source comn@mgiying collection
and interpretation of several data sources informed attempts to raplaeass adjustments
throughout the studyData included individual serstructured preand posintervention
surveys, quantitative eventherweek SNA surveys, and semagular participant and facilitator
journals, as well as eventherweek smalgroup logs and audio recordings of whgl®up
med i ngs. The studydés expl or aéxperigentslat ur e, cont
methodology warrant cautious interpretation. However, analysis suggests that opposing
orientations towards people on the one hand and processes on thé otiteespondedvith

differences in knowledge sharing across the three small groups in which participants worked
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closely throughout the seuntdyicoMsesteuspeaeciati aa
like faceto-face interactions and values like fairness|usion, dialog, and transparency

appeared to be related to the promotion of knowledge sharing relationships in the study context.
Group compositional traits including similarity in social position, but regardless of collaborative

skills and inclinationsappeared to be relevant factors as well. By suggesting the importance of
peoplecentric sensitivities, (in)equality in social position, and structural rhythms, the findings

mayinform future attempts to foster knowledge sharing community arfidPg nore generally
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Chapter 1: Introduction

AJust Google ito is per ha ptmetltihahrefactsthret e s s en

enormity of information available to the modern leanyetibelies thaealdifficulty of
navigating arever-gr o wi n g & a cdf vamgirig quality. Clirrent edoational theories
recogni ze that | ear ni mamgassingandatldgagadtsforfutore | d
recall That role now belongs to the Googles of the wofRadther,as Roger$1969)rather
prophetically put itmodern learning iaboutfiearning how to leaimandbecominga lifelong
learner It is aboutactivelydiscoveringgcritically evaluating,and adaptinglisparateviewpoints
and findingdn the service of particular objectiveR.is, in other wordsabout learning how to
intelligently decipherandstrategicallyleveragemo d e r akuridgnéed informationon the
way tocontinuallybuilding understading, knowledge, and solutians

As an Information Technology professional (IT®)s view of learning resonates with
mebecause it reflects the realitieyy teamand | faceon a regular basisEven after all the
technologich advancement s tithe dbabling of coMmuiting mo@wésat L a w
occursroughlyevery two year$ ratherastonishinglyremains in effec€Cumming, Furber, &
Paul, 2014) As the incessant march of technological evolutiad proliferatiorcontinues, we
ITPs must continually learn and adaptan expanding world afomplextechnologcal
possibilities For our teama group of ITPSupportinga sizableschool of arts and sciences in a
largeresearchuniversity,this needis compoundetby ourlocation within a settingcharacterized
by adiversity of disciplines freedom of thoughind a correspondinglyeterogeneousix of
technologies.In our endeavors tsustainand improve the use afformationtechnologyin this
environmentfiThe Weld (the secalled sum of all human knowledgs)undoubtedlya useful

tool, and onaupon whchwe rely heavily. Yet it remainssbmetimesiubious inertsource of
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information How weare toeffectivelyinterpret,evaluate, adaphuild upon,and apply such
informationto thecomplex needswithin our context i.e.,how we are ta@ontinuelearring in
themodern sensk remainsa significant andngoingchallenge for us.
Statement of the Problem

As an aspiringi s ¢ h qlr aarclt yi(Belzeo & Ryand2013)l see thevalue in applying
academidheory and research saichlearningrelatedproblemsof practice. Onepromising
theme among educational thinkéosuses on the collaborative and communal aspects of
learning. For instance, conceptual frameworks sugnamdembasedearning (PBLHmelo
Silver, 2004; HmeleSilver & Barrows, 2006; Torp &age, 2002)knowledgebuilding
communities (KBCs; e.gScardamalia & Bereiter, 2006; Zhang, Scardamalia, Reeve, &
Messina, 2009)rofessionalearningcommunities (PLCsHord, 1997) communities oforactice
(COPs;Lave & Wenger, 1991; Wenger, 2008)arningorganizationge.g.,Argyris, 1977,
Watkins & Marsick, 1993)andthe many inquires into peer learningnore generallye.g.,
O6Donnel | &all &mpmagize thdia§sdrmwhich learning relates to social processes at
various scales. Through all of these lenses, learning can be sgemasraerprise that
encompasses more than individual cognition, one that manifests in and through a variety of
social patternsrad practices. Suchinking shifts the onus afontinuallearning away from the
relatively limited capacitieof individuals towards ways in which wd Psmightleverage our
collective strengthsarmlu ppor t eac h o timoarchalkengingéllritaismg needs
highlights possibilities for improvingourg r o Wkipo@ledge andollaborativepractices and
thuslearring at asuperindividual level.

Suchideasdo seem to bgainingpopulaity these daysTeachers, for instance, are

increasingly turning towards inquityased or other collaborative instructional approaches to
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prepare our youth for participation in modern soc{&tinner, Levy, & Century, 2010)

Through Professional Leang Communities, teachers are alsweeragingcollaboration to

support each ot her 6andthnesbharirmfsbest praotieefHord, 8998 |1 o p me n t
Many academics and scientistsirthermoreare embracingrossdisciplinary,collaborative

modes of investigativework (Morrison, Dobbie, & McDonald, 2003; Wagner & Leydesdorff,

2005) possibly because of tiallooningcomplexity within their own fieldand agrowing
interdependencleetweeradvancedpecializations Indeed, science itself about contrilnting

to a growing body of knowledge bgking up anduilding upon thedeasof others.

Perhapsa similarappoach, one in which knowledge is pooled and solutions jointly
pursuedwould alsohelpthe ITPsin our groupmeet their needs for ongoing learningur ever
changing technical landscapAs alarge and diverse school a publicresearchuniversity, our
setting presents a fairly complex set of challervgleige providingrelatively modest resources.
Our roughly 36membet IT group for instancesupports the technology needs of scores of
departments and centers ahdusand&of faculty, staff, andyraduate studenfsom fields
spanningboththe arts and scienceés a consequenctl staff must possess an eclectic set of
knowledge in order téunctionin thissetting However,as individualsgeven the most well
versed staff members cannot gbgsknow, much less be expert ieverything that is required
to support all aspects of this environmebéarninghow to better draw upoall of the
knowledge experiencetalent, angroblemsolving abiliiesthatour groupcollectively

possessswould surely make it easier imneetandperhapevenexceedhesedemands.

1 The precise makeup of this group varies depending on who is included. For example, technical staff from some
areas at the university have recently become affiliated with our group througtingepelationships, but their

activities are not entirely integrated into our operational model at this time. Including these staff in the count would
put the number closer to 40.

2The complexity of our environment makes it difficult to know whaaant for the purposes here. Different

counts put the number between 1,000 and 5,000.
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Yetif this kind of knowledge sharing and collaboratiotoide thegoali if we are to
learn how to learn collaborativeiyour IT group facesignificantchallenges Based ormy 17
years of experience in this settinghink there arefour factorsthatare among the most
significant (@) the way we currently divide olabor in ordeto meet a diversity of needs;) (ihe
expectations we hold for ourselves, particularly our engshas selsufficiencyand individual
responsibility (c) the de facto role of learning in our workplasmelyas a means rather than an
end;and () the impacbf expanding responsibilitiesxd groupsize on our ability to engage and
relate toone amother.

Division of labor. One of the most appareoibstacles is that our responsibilities spread
usmentally andphysically across our large and diverse environm@istthe scopeof our
operatiorhas grownover time some of our staffroughly 25%)have come tgpecializin
rapidly expandingervices such as web design and programmhiagaresomewhatross
departmental in focusHowever the breadth andliversity of our schodhave led tanostother
IT stafffispecializing thesupportof one two, or a handful oflepartmentgdepending on
their sizeand complexity. In these cases singlelTP isassigned tavork closely witha given
d e p a r tchaepersod and other leaddtsmeet allof theirdaily computing needshereby
givingthe ITPA sistpe c i f i c o(Hokig B0OBI)Ethk padicularpeople and
requirementsn those settingsOur clientsalsoseem tqrefer the attentits ofa dedicated IT
person rather than, say, persandllyknowndT pedpleaitd nt er c h
IT staff oftenenjoy such personalized relationshggswell Thus this arrangement serves some
usefuland desirabléunctions Oftentimes,howeverthesedocalized needarenot entirely
distinct fromthose encountered in oth#ggpartmentanaking them at least theoretically

amendable to the payoffs siiarecknowledge andollaborative efforts.Yet the daily rhythms
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of thejob, idiosyncrasies a$pecificcontexs, andseparation from other IT employeals seem
to promoteworking in isolation réher than jointly withT colleagues

Emphasis onself-sufficiency. Accompanying these patterns(abn)interaction
betweerour IT staff is also a set of expectations for where responsibiéihesobligationgie.
Besides the pride and sense of satisfaction that many dedicated ITPs seem to derive from
independentlynasering complex problemsur organizationamodel naturally creates an
expectation that responsibility for any given departnenwveb projectfib el onhgs 0 t o
particular individualssigned to support iThus,to an ITPneeding assistan@e input
collaborative outregh may feesomehowsubpar oobtrusive Evenwhensuch outreach does
occur, other IT staff in the groupay notfeelp ar t i cul ar | y mo tpiesswasefd t o 7
thear own responsibilities in order tend aid Indeed, if such requests are not accompanied by
an obviousdemonstration of due diligence acoimpletedetails regarding the challenge at hand,
the requestamay bemore likely tomeet withapathyor even hostilitthangenuine collaborative
engagementNo matter theasponseaccountabilityfor meetingthe needs in any given
department usually @sfall to the assigned H, reinforcing the sense of individual rather than
joint ownership of problems.

Value of learning in our workplace. The pur pose for our groupos
to matterwhen it comes tdinding opportunities t@ollaborateandsupporte a ¢ h  ¢earing r 6 s
needs Unlike formal learning environments where theresgeasorfor affiliating is to learn,
our official function as an IT group is ntd learn per séut rather to get work doné\s
employeeslearningis something we ITPs do in order to be productive, not something that is
consideregroductive in and of itselfln part this means that warely come togethesolelyto

share knowledge and learn from each otl@&ren the pressures of limited tirmed competing
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responsibilities, activitiethat do not havanobviousand immediat@roductive payoff seem
fwastefub or at least less criticalln-house workshops or similar eventay beappreciatedby
someaspleasantieviationsfrom the status qudout such events are not currerglgnainstay in
the way we do thingslndeed, they rarely happen at, @hd thaseems unlikely to change
dramaticallyin light of our ongoingvorkload Thus, f we are taeap the benefits afur
collaborativelearningpotential we will need tdind ways tobeginthreadng knowledge sharing
and collaborativengagemerinto the fabic of our everydayvork patterns, to make them a
more regular, normal, and accepe@a r t of fAbusiness as usual
Organizational evolution. Our IT group has changédirly substantiallyover the last
decade and a halDue to some trends towards centralization ladthe universitylevel and
within our own schoolagrowingarray of areakas comeainderourl T g rofficiabsdipport
umbrella This meansnore people anthore technologier usto supportyequiring more IT
people on staff Consequently ite number of ITPs in ogroup has roghly tripled during this
time period. Such a trend makesdifficult for IT staffto getto knowall or even mosof their
teammatesr theirparticular strengthsnuch lessnaintain the sense of connection and relevance
thatcould promote knowledge sharing and collaboratiath them Ironically, then,while the
addition of personnel means a potential increase in our poaiabknowledge and skillst
seems to havieecome moréifficult for any given ITRo make use of itinstead, individual
staff sporadicallyengage only a handful of othexsbestandoftertimesconfine their
interactionsentirelyto those exposed bformd processes and thodficial chain of conmandi
purelypreplanned or togdlownfi r at-i e h i c a(Scott &aDaesn A0@/hatoften
cannotaccount forall organizationatealities Furthermorebecause od u r g phgsicg 6 s

dispersion antheavy reliance on electronic forms of communicatibare seems to be little



KNOWLEDGE SHARING COMMUNITY 7

opportunityto experience the kinds spontaneousapportbuilding and knowledgeexposing

i nteractions t boffaetthigtéendehcy fAnat ur al | yo

To summarizethe problem of interest here is twofold. On the one hand, as professionals

tasked withmplementing, spporting and intelligentlywielding anarray ofrapidly changing
technologies, our IT growpould seem to benefit froomprovedknowledge sharing and joint
problem solving.As individuals,for instancewe could lean on each other motemplement
oneam ot her 6s Ildam twgetheaddgselve problemsetteror more quickly.On a group
level, we mightalso learn byurning suchadvantageinto an operationvith more time and
ability to innovateand improvewhile still maintaining a high level afustomer servicand
deliveringwell testedsolutions On the other handowever there are several factarsour
currentinteractionabpatternghatinhibit this kind ofcollaborativearrangemerit things like our
perpetuallydivided foci, expectationsf individual self-sufficiency, pressurethatdeprioritize
learning for its own sake, ampglowing disconnectednebgstween membeia the group as we
continue to expand our rank¥hus,finding ways toovercomeor mitigatesuch barriersvill be
important to improving our ability to learn from and with each other
Purpose of the Study

The precedingbservationsstarting ashey dowith a socialperspectiveon learning,
intentionallyfocuson factors in the sociagnvironmentthat mp i nge u p meansmdl r
motivationto engage in collaborative practiceésuchenvironmental factors are rathswerful
fi's o ci a(Durkhears 1951jcreated by people bigrgelybeyond thalirectcontrol of
individuals As suchnosingle study or interventiois likely to fundamentallychangehem

Accordingly, the purpose of this studyas not to attempt amadicala | t er at i ons

t

| TPs

(0]

(0]

u
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environmenbutto explore some ways making better use of ogr r o waqlléctive strengths
and collaborative learning potentg@il’enthe impact othese largerealities Thatmear
attempting tantrodue smallerchanges thalirectly offset or compensatdor these facta@in
somestrategiovay. However the ability to do thist allfirst required recognizinghar
influence

Sociological thinkers haverovided two big concepts thatay be usefuin framing a
study such as thisocial structure and culturés Gusfield(1981)in particularhasnoted, social
life can be seen in tars of patterns thairganizesocial activity as well as cultural elements that
providemeaningto it. The four factor®utlined in the problem statemegkhibit both structural
and culturaklements For instance, interactions between members ofjmup are péerned in
part by the way job responsibiliti@se divvied up, but the value we place on-selfficiencyand
themeani ng of flightheaovdywme interprét angd @spond to collaborative outreach.
Does our independenca the jobeadus to value selufficiency, or do our values reinforce
our tendency to work independentlffhese elements are intertwined in everyday et
however hard it is teeparatetructual and cultual influencesempirically, conceptuallyhey are
usefulways of calling attention tqualitatively differenforces at work

Significant educational thought seems to be at least implicitly organized around these two
big conceptas well Lave and Wengdd991) f or exampl e, examined ho)
participationo of novices evolves towards exp
community activitiesas well assaluesand standards. Scardamadiad Bereitef2006)described
Knowledge Building Communities as not only requiring particular interactional patterns for the
achievement of knoledge deelopmento ut al so as i ntertwined with

cultureo that prioritizes community progress
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which is perhaps the most tactical of these frameworks with its application of autthentic
structuredoroblemsas key learning mechanisms, espouses not just the central importance of
collaborative activity; it also emphasizes thesirabilityof particular skills and traits such as
inquisitiveness, flexible thinkindpleranceof fimessinessand uncertaintyandan ethos of

lifelong learning(Hmelo-Silver, 2004) Thus, social structure (interactional patterns) and culture
(meaning making) are foundational elemts in dl of thesesocially-oriented educational
frameworks, suggestingatemployingthese ideas asrganizing concepts alsousefulfor my
purposes here.

This study then,wasan attempt tausethe complementaryensesf social structure and
cultureto helpunderstand andvercomesomeof the primary obstacles to collaborative
knowledge sharingmongl TPs in my workplaceAt thes t u denténsas asomewhatong-
termcollaborativeproject (aroughly 6monthfi i nt e r vneantttd parallél jhough not
disrupt some of our usual workplace activiti€ffered to potential participants asoluntary
technical challengehisfi s p e ¢ i a Wasgesigogd arcunhdahtenetsof problem-based
learning, as this framework lendseifswell to structural andulturaltinkeringwhile also
dovetailing nicely withthe problemisolvingactivitiesthat characterizenuch ofourl T gr oup 6 s
work. By following a desigrbased research methodology, which emphasizes learning from
iterativedesignrefinementsl explored somekey mechanismsneant to klp ourlTPscounter
themoreatomizing aspects of our environméytdevelopng the collaborative skilldhabits,and
mindsetnecessary fobuilding knowledge sharing community aur workplace To the extent
thatsuch communal activity and ethassachievedwithin the context of this studshe lessons
learned mayerve as guidefor shapingnteractions amongur groupmore generallyor may at

least form the basis for more directed inquigmbedded as wWaswithin our workplaceamong



KNOWLEDGE SHARING COMMUNITY 10

actualcoworkersover the course of roughly half a yetirere wadikely someblurring of lines
betweerthe activities in which the participants engags part of the study and thabey
encounteedoutside of it. Thus, while | must confine my attention to the study proper, | also
welcome the possibility that the studguldserve as &roadercatalystfor collaborative activity
in our workplace
Research Questions

Conceps asbroadsi st r uct ur e @ffeednmanydossibilitiesiorrskapinghis
study. However, thdocal points forthis particularinquiry flowedfrom themostapparent
contributorsoour | T g r o haplazardknowledgd shavire iprns i.e., our physical
dispersion andividedfoci, our highly individualisticnotions of responsibility anelxpectations
of selfsufficiency,theneed to get work done andtheay we i nt er poamdour i pr oduc
relativeunfamiliarity with anddisconnecédnesgrom one another The overarching question
was whether itvas at allpossibleto address thesg e n v i r o difficeltres vathoot some
kind of formal possiblylarge scalereorganization Even if such changaverewithin this
resear c hefinflusnced suspectheywouldbeunlikely to succeed in generating a real
collaborative climatevithout attending tanechanismshat shapé¢he everyday experiences of
people in this contextThis is partly why botlsocialstructure and culture matteleaders might
impose some degree of structure through formal policieparmdduresbut they cannot force
peopleto experienceéhesearrangementas meaningfubr valuable To the extent that
collaboration and knowledge sharing depend on a gedesieeto engage others, any attempts
to fostera collaborative ernronment need tprovidebothinteractional opportunitietructure)
as well agnotivational supportéculture) includingi perhaps especiallyfor those

relationshipghat happen omformal levels
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The research questions guiding this exploratory studyftrer@ddressdboth structural
and cultural factorsvhile focusingonthe kinds ofelements thatvere, at least at the onset of the
study,most conspicuouglabsent fronthe daily ineractions bthe IT group in question.

Specifically, | soughtanswes tothe following questions:

1. How might particulasocial structures awaysof organizing interactionamong ITPs
in thisworkplacesettingprovide the most useful opportunities tmllaborative

knowledge sharing?

2. In what ways might particular cultural themes, valuesjsionsinspire or motivate

theselTPs topursue understanding and solutions in a more collaborative fashion?

While thesequestions could very well apply &l ITP interactions withinth s st udy 6 s
broadersetting for practical reasons | foceldmost intentionallyon interactions that happen
within the boundaries of the collaborative project at the center of.sftlug approachvas
intended tkeep the study manage@le but als@llow participantdo safely {.e., withoutgreatly
disruptingexistingproductivity) experience andxperiment with different elementsighlighted
in the literature review, that are linkedgositiveteam dynamic# various ways.Still, usual
workplacerelationshipgnaybe a meaningful baseline for interpreting patterns within the project
framework. tisalsomy hope thainteractionsaroundthe projectwere a representative enough
fimicrocosnd  uwstdialrelationshipghat answeringheresearclguestionswithin these
boundariesays somefoundatiors for understanding angromoting knowledge sharingare

generally in this setting
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Chapter 2: Literature Review

Various portions of the literatuaee relevant to a study like this anélere|| first
examine structural factors affecting team functioning, including the possible importance of team
makeup and member characteristics in affecting team dynamics, | Kefitct on the potential
relevance of the ideal of Openness embodied in the Open Source Software movement as a
meaningful cultural theme to incorporate into the study. | then corendexample of a
successful learning environment whose elements ar&@asimithe ones | would like to foster
among tle proposedtudyd participants.Finally, | consider the promising role of particular
types of collaborative activity such as PBL as a mechanism for approximating the kinds of
arrangements suggested by theeothemes, while also promoting collaborative skills, norms
and peer learning.
Social Structure, Communication, and Opportunities

According to Wasserman and Faust, one of the primary tenets of social network analysis
(SNA) is thatsuchsocial structuré particularlywho tends tanteract with whomand how often
I can enable or constrain individual behavior (as cited in Carolan).2Bi@m this perspective,
ongoingrelational tieoor connectionb et ween peopl e can be seen as
transmission of r es othereforetge@bsénpe.of parficular kinflsyof e x t e n s
interaction is also relevant in the contekeagendering collaboration and knowledge sharing
among teams. Indeed, the expression of these patterns might be said to define the presence or
absence of Ateamworko itself.

Several scholars and practitioners have turned to SNA and related conceras, such
proximity and communication media, to examarea formal(i.e., nonsubstantive)evel the

patterns of communication that characterize the imostvative or productivéeams. Pentland
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(2012) f or example, employed el ect (wbhophysi@lyp adges t
interacted with whom, for how long, etceteos)about 2,500 people in 21 diverse organizations
over seven years. Tleteractions among membersrobst effectiveor productiveteams
exhibitedseverakrends among thenga) roughly equabut briefinput fromall team members
(b) direct connections between membeis. (not mediated by a leader), angdderiodic
attempts to acquire information from outside the team. Notably, Pentland ranké¢o-face
interactions as most valuable for team comitations, followed by phone and video
conference, with email and texting being least valuable.

Along similar lines, though using more conventional interview data, Krdteenders,
and van Engele(2009)used an SNA lens to examine the structure of-t@am interactions
amamg two multinational product development programs. Together, the two programs consisted
of 50 teams in 22 countries. Considering concepts like network range (degree of contact with
other teams), tie strength (frequency of interaction), and networkegifici(lack of redundancy
in relationships), Kratzer et al. mapped out interactions among the teams. They found an
apparent positive relationship betweenwaak range and team creativiigcording to ratingby
team members and leadeiSpecifically,greater contact witbtherteams seemeichportant for
originality and multitudeof problemsolvingapproacksproduced and/or considered@hey also
suggested there may be a kind of fAsweet spoto
intensityof interactioni much less than or much more than weekly interagtidiminishing
creativity. Findl y, s i mi | a@012)fmdingss their Analysid &is® suggested that direct
contacts with others were better than mediated oResexampleteams that maintained
i r e d u Mtkraatidnal connections with others (i.e., where netwediikiency wadower due

to more direct contactsetweermembers othe teamprated highem terms of creativity.
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Al t hough this studyds focus was-teantversusistlai ght | vy
team inteaction), theséindings nevetheless suggest that social structural factors can have an
impact on team success.

Other studies inthisveinincld e St r y k e r (2042)fidld sfudyrintadarge 6 s
technical lifesciences company, which looked explicitly at physical distance between
t eammat es 6 wor ks haadctose proxamity andivisilgliyy, cbupled nvith arnple
formal and informal spaces for collaboration opportunitiese associated with increadetiels
offacetoof ace communi cati on. Si mi | g2012)study &htomgn g , Ee
81 new product development teams suggested that the effect of proximity to-face
communication was mediated by different types of time pressure. Pressures that challenged
teams but promised benefits for high perforoeimproved communication in fate-face
situations, whereas time pressures perceived as potentially threatening dichathy, both
Grossg2002)and Wei mann, Hi n z (201@resedrch on canmdnic&ionl | oc k 6 s
among Avirtual teamso suggest ed ngnediumsthat mmuni c
are most appropriate for particular topics or tasks. Email, for instance, may not-saiteellto
complex exchanges. Furthermore, fé@éace communication in some form, even for virtual
teams, was found to be important for creatingreti meaning and common ground among team
members.

Even this brief glimpse at SNrelated studies suggests there is ample reason for paying
attention to social structur e6s Suchptades, foon c ol
example, highlighthe likely importance of contact frequency (e.g., weekly intemvalg be
ideal), format (e.gfaceto-face interactioa mattey, andmode(e.g., multiple unmediated

relationshipsnay lead to optimal outcomesAs these studies focus predominantlyadormal
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or structuralevel of analysishowever, they daot capture much of thimteractionakubstance
or meaningshat mayhelpachieve these desirable patterns or h@pslateheminto better
teamwork It is possible, for instance, that particusaiructural arrangements ahe outcome of
successful collaborative relationships, not their genesis. Such arrangements mayalso be
necessary but not sufficient condition for creating collaborative relationships: Creating
opportunity does not necessgnihean it will be acted upon. Still, acting upon an opportunity
that doeshotexist is impossible. Especially in the workplace, where structures are not
necessarily created for the purposes of learning, it therefore seems important to attend to such
matiers of opportunity if collaboration and knowledge sharing are to be achieved.
Team Composition

A large segment of the literature focuses on traits that characterize the most effective or
productive teams.osiTtyiparcaltlryaitthse stea iec-uwdrofp d o
the members. For instance, heterogeneity among team members may have either a positive or
negative impact, depending on the environments or roles in which the team memlgers wor
Bercovitz and Felahan(2011) for example, studied teams of academic scientists edgage
newproduct development. Using patent and licensing grant information, their quantitative
analysis suggested that those teams who had unique combinations of expertise, and who
managed not to become overburdened with extra coordination costs, werkkelgrto
successfully achieve patents or licenses on their innovations. By contrast, in thbasese
evaluation of a collaboration engineering product implemented among tool and dye workers in a
German automobile factory, Bittner and Leimeig&&14)portrayed heterogeneity as
challenge to the shared understanding necessary for effective team communication, something

the product must overcome.
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Careful analysis of the factors that constitute heterciomogeneity and what it means
to be successful, effective, or innovative n@worth pursuing. On their face, however, these
kinds of opposing examples suggest that the importance of heterogeneity or homogeneity among
team members may depend on the purpose of the team. Teams with primary tasks that rely
mostly on inventivenesand creativity(e.g., new product developmentpy benefit from a
diversity of expertise, while teamgose work relieprimarily onprecisestandardizatioie.g.,
factory work)may benefit less or even incur costs from heterogeneity. However, one iroplicat
is that when tasked witkolving problemsn ways that are not wholly predefined or prescrjbed
ITP teamanight benefit from a degree of heterogeneity in skil&rtainly,whenparticular
problensrequire a range of knowledge that is unlikely to be wholly possessed by single
individuals, it makes sense flarm teamsaroundthe complementarity of theine mb er s 6
knowledge.

Team size is another potentially important compositiondl tBercovitz and-eldman
(2011)examined team sizes that ranged from two to 15 memberfeamd a small positive
relationship between size and the probability of patent or license attainment. Yet the average
team size across the 1425 teams observed was still only 2.89. Because these researchers also
highlighted the challenge that larger tesiges might pose in terms of coordination difficulties,
it might be inferred that smaller team sizes are easier for members to manage on a laogjistic lev
In his review, Hoeg{2005)also expessed a degree of surprise that teams often reach sizes as
large as 10 or more when the literature has traditionally suggested greater effectiveness among
smaller teams. Among collaborative educational researchers as well, there is a similar
recognitionthat group size matters. In reviewing evidence for the effectiveness of cooperative

learning methds, for instance, Slavi1980)recommended that cooperative learning groups be
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limited to four to six members. Similarly, in explaining the basic principles that make
cooperation work, Johnson and John&®99)repeatedly advised dividing students into groups
of around four students.

One challenge in applying findings about team heterogeneity and size is that many teams,
such as the one at the center of the proposed sttelpot necessarily nimbly craftadd
recraftecko meet very specific or short term nee@ather, teanmemberstp may evolve
gradually in a somewhat ad hoc fashion as new hires are selected more for theirgetices
and range of talentian their ability to fulfill aparticularstrategic needThus,based as they are
on longer term hiring processésammakeupand sizemay appear to be variables that are
beyondeasy ompracticalmanipulation. In addition, the purpose of particular teams is unlikely to
be completely singular or fixed over ti me, ma
giventeen6s current purpose somet hi n20@flog@a movi ng
suggests that one way to apply these kinds of insights might be to subdivide larger teams and
concentrate memb&into multiple sukieams with the appropriate size and compositions,
perhaps even creating Acoreo teams with addit
greater flexibility. In particular, small stteams with diverse sets of expertise may be
temporarily formed when circumstances demand more creative insight or innovation. As a
corollary to this logic, it might also be worthwhile to aggregate some of the responsibilities
normally left to individuals and instead assign them toetealnsformed speifically on the basis
of targetedraits.

This last bit of reasoning actually suggests much about the importance of promoting
voluntary collaboration and kmvledge sharing in the workplacBecausdraditional formal

structures are unlikely to institutionalize all the processes necessary for meetingatiqaetiz
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goals(Wenger, 2008)they may be iHequipped to adapt to changing or unpredictable
circumstances. However, individuals that work in an environment that supports collaboration
and knowledge sharing can overcome many ehgks by flexibly relying on the overall
strengths of the team. Perhaps part of the key, then, is to think of successful teams and
teamwork as things that are dynamic and somewhat informal in nature.
Openness and Trasparency

Anothertheme is worth noting because of its relevance in the lives of many ITPs
especially those that work in technologically heterogeneous environments, such as the ITPs in
this study. Many scholars, particularly economists and business&nalgve paid a fair
amount of attention to the reasons behind the success of the Open Source Software (OSS)
movement . I n contrast to software that is re
software whose ugompiled, cleatext programrng code is freely available to the pubfi®n
Hippel & von Krogh, 2003) Such code makes it possible for people with programming
knowledge to understand how the software works, and is typically accompanied by licensing
terms such as those in the GXBeneral Public License (see gnu.org/licenses) allowing anyone
to modify and redistribute the code with minimal restrictions. Such software, furthermore, is
most often created akidi tmad cmmmu mietdy (Hextél, ap riid goroasner
Niedner, & Herrnann, 2003Wwho volunteertheir time and effort. Given the prominence of
rational selinterest in much economic thought, this phenomenon is particularly interesting
because of its apparent deviation from more traditionally imputed motives like personal
economic gain.

The Apache web server is an example of a popular OSS project. Looking at the more

Amundane but necessaryo aspects of the OSS mo
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opposed to programming), Lakhani and von Hig@élD3)examined three years of forum posts
and over 300 questionnaire responses from voluntary contributorsatzh& help forums. Their
findings suggest that contributors provided technical assistance for a number of reasons,
including the desire to reciprocate for helop
causeo or communi $ §ndbecaase i fantor relaxiagl Sirbilarky, ¢értel et
al. (2003)studied the motivations influencing contributors to another extremely popular OSS
product: the Linux operating system. Their analysis of questionnaire responses from 141 Linux
contributors suggesthat, as happens in many significant social movements, personal
identification with a community was important. In this case, respondents cited identification
with both Linux user and developer communities. Positive reactions from significant others and
sociopolitical motives stemming from the suppo
among these respondents. These are only two examples but there is clearly something more than
economic calculus happening in such cases.

To be sure, these aretraases of pure altruism either, as pragmatic motives remained
important as well. For instance, the Apache supporters spent only 2% of their time on the
forums providing help, and typically provided information only on issues to which they already
knew tre answers. Likewise, the Linux contributors also cited personal advantages for
contributingi e.g., because they had a need for the software they developed. However, the
| arger point stands: fAOpennesso astheapotenbat gani z
to motivate people in multiple ways, even when direct compensation or puigerdtt is not
involved. For ITPs who often interact with open source software products and consume and
possibly even add to the contributions of a larger conityof people around the world, this

could prove to be an engaging model to consider emulating in some way.
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What openness is to software development, transparency may be to communication and
information flow within organizational settings. Here the eneseems more scant, but there
is convincing commentary and enthusiasm surrounding collaborative communication software
such as Slack (slack.com), which is based par
able to see into different parts of the g a n i (Buterfield as @ited itManjoo, 2015)
According tBend@MN®oltecheancdkonnecti on between tran
organizationatetting and improved performance is complex but makes sense from a variety of
angles. For instance, besides allowing leaders to benefit from the insights and knowledge of all
team members, it also allows disagreements among team members to surfackelphitd
maintain a healthier, more innovatifmendly mix of perspectives. This is akin to stomping out
bugs in the world of softwaremore eyes and brains focused on the potential problems mean
fewer snafus and better solutions.

One major challenge Irerent in applying notions of openness and transparency is that
some see it as going fiagainst the grain of gr
nat rO&éd ool e & .Brdonmatios gnd khdwizd@y¢ can be a source of power. Even
for those operating at lower ranks or levels of responsipditponopoly or neamonopoly on
important information or knovihow can also be seen as a means of maintaining job security.
Additionally, there are cost® consideii costsin effort, energy, time, and forgoing of more
clearly selfbenefiting activites.Sowhi | e moti vations | i ke Athe co
cited by open source cont r indthased ensrelyiomself cat e t h
interest, attempts to leverage openness and transparency as motivational sources might be more
likely to succeed if they minimize the perceived risks toisédfrest while making the benefits

as salient as possible.
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Knowledge Building Community

Here t may be useful to consider a learning framework and intervedésign that both
inspire and lend some credibility to the case | wish to build here. Knowledge Building is a
perspective on | earning that emphasizes educa
our moder n-ciiknadwhgd(@ammrdamblia & Beteiten 2006 As a theory, it
encompasses several themes that emphasize things like the community basis for knowledge
advancement, clalborative problem solving, and understanding as a socially emergent
phenomenon. It also emphasizes the importance of artifacts that serve as means for advancing
knowl edge at the community | evel, and thus ar
what is in peopleds minds at all o (p. 100). I
earlier, is very much grounded at the social level.

A search foknowledge building community Google Scholar confirms that it is a fairly
popular persective, with the most popular sources being cited by others hundreds or thousands
of times. Knowledge Forum is the computer environment that grew out of this perspective, and
it appears to be equally popular. One notable design experiment conducteahyy Zh
Scardamalia, Reeve, and Mesgj2@09)also seemed to upld the usefulness of Knowledge
Forum as a learning intervention. Using social network analysis and qualitative analyses in a
study that spanned 3 years, these researchers demonstrated that Knowledge Forum, combined
with flexible group structuring thattuli mat el y al |l owed fAopportuni sti
noticeable effects on innovative production of knowledge at the collective level. This
combination, for instance, successfully encou
responsitbel ¢commumioryds overall l evel of knowl

individual learning goals.
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The enthusiasm for this model and results like these suggest it has tapped into something
significant. The main features of the intervention appeartotethee dent s 6 abi | ity t
ideas in connection with those of others (i.e., to share knowledge and collaborate). Particular
mechanisms within the Knowledge Forum interfa
to be linked together in neinear and creative ways. Additionally, while the system provides
the means to interact collaboratively, the norms and expectations of the envirormwivated
and sustained in | arge part t hircontingdilyguide t each
attention towards the overall picture, the st
role in improving it. Thus, the particular affordances of the overall intervention design come not
just from the technology but also from the development aifstandards and communal
inclinations in the classroom. Together these act as aids to the development of collective
knowledge, with each community member being able to access and build upon any other
member 6s contributions.

The essential elements ofghldesign and their theoretical rationale are a useful model for
the study | antonductinghere. Zhang et al2009) for instance, found ways to organize
activity around collaborative knowleddpiilding activities while also sustaining motivation by
making such activities meaningful, by cultivating their social importance. One potentially
important distinction, howeveis that these researchers used an alreadyfoveled
technological system in order to build knowledge community around a predefined curriculum.

In contrast, among technology professionals in an informal learning environment like the
workplace, the preess of developing or adapting a technological system might itself represent a
useful kind of fcurriculumo with potenti al mo

environment also promises to more closely mat
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needs while avoiding the potential difficultie
people who, by profession, are both wedluipped and accustomed to looking for faults in such
systems. Therefore, thdeaof a Knowledge Building Commuryitcoupled with the
development of a technological environmigket Knowledge Forum, is perhaps more useful for
my purposes than a direct or wholesale application of previous efforts in this arena.
Collaborative Learning

In the context of these findings, collaborative learning techniques appear to offer some
particular advantages. Such techniques, for exanmpliitionallyinvolve forming (a) relatively
small groups of (b) members with heterogeneous skill(8etsison & Johnson, 1999; Slavin,
1980) Thus, to the extent that such techniques can be applied in the workplace (e.g., in specially
designedorojects o activities, such as those thag¢rga part of this study), they may offer
opportunities for teammates to experieaod possibly come to vals®me of the benefits of
working in Aideally composedo teams, as ment.i
configurations do not afford these benefits. Moreover, because the very purpose of collaborative
learning techniques is to structure activity around collaboration, these techniques directly create
interactional opportunities for collaboration and knowledgeisfdo take place That is,
similar to what happens in Knowledge Building contetttsy create a bit of social structure
supported by norms that sanction and encourage collaborative achivityrn, these
experiences could provide those involved witkeast a glimpse of alternate ways in which
interactionscould happenln these ways, then, collaborative learning techniques appear to be a
logical component to include in a study such as this one.

In addition to these benefits, collaborative learning techniques bring with them all the

learning advantages for which they were specifically desigR&d., for examplemotivates and
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engage learners by posing relevant authentigoroblemto be solvedTorp & Sage, 2002)
Good PBL problems, furthermore, apenendedand canplex enough to challenge learners and
thereby expose significant learning opportunities, potentially resulting in improvements in
critical thinking and problem solving skil{glung, 2006; Jonassen & Hung, 2008jost
interestingly howeverwhen posed in the context afjroupproject problems with an
appropriate degree of difficulty may alegtend these benefits tioe development of
collabordive skills and dispositionsas learners mutgarn how taeeffectivelycommunicate and
draw on each ot h e rinfoslertosoivethegpublgeghimalmSivers2004) | s
Indeed for my purposes especiallpBL-style problems may beonsidered to bagoo
preciselywhen theypromotethis type ofcommunication and exchange

This line of reasoning suggests thia¢ PBL frameworkmight be purposely exploited to
encourage collaborative knowledge sharifdis is precisely theationalebehind makingt
central to this s alsodiscuissedinthet Method sectiorih this caseflers i g n (
example participantsnveretasked with building or adapting @nline knowledge sharing
s y s ttleamnteydesigredto meet their owny r o kmowledgedevelopmentmanagementand
disseminatiomeeds. As a technological project, this tegkld be experienced as an authentic
extensioroft h e s e usualfeBhaofogyfocused problersolving activities and one that
provided somepractical payoffs on the job. Yet tbpenended nature and scaléthe
objective as well as theanand itposedfor a wide varief of skills, enouraged collaborative
exchangesasparticipantgpursue solutions to a variety of issugbherebyexposingseveral
opportunitiedor collective and individual learningThischoice of problem also offedthe
added benefit of produciralastingmechanism (the online systefoy ongoingknowledge

exchangeevenpast theend of the studya mechanisnthat the participanéown investments



KNOWLEDGE SHARING COMMUNITY 25

helpedto make useful and engaginghus,PBL was a doubly usefuframeworkin the context

of this studyds conduct and potenti al after e

In sum, then, a number of themes in the litg@dreuseful guides fothe inquiry at
hand Probably the most foundational point is thallaboration and knowledge sharing can only
happen when social arrangements provide the necessary opporamdtmestivation Regular
connections to other people, known to social network analy§tsas | attiieosn,adl ar e t he
structuresthatrepe sent t hose opportunities. Wor k on f
kinds of elements that innovative teaimarguably, the best collaboratdrsend to exhibit:
things like unmediated connections with other team memberstddaee contactand balanced
input among relatively small teams of individuals with complementary knowledge. The notions
of openness and transparencyvde ideasfor inspiring the kind of open exchange and
communal focus that seem important for genuine knowledge ghaymmunity to emerge.
Knowledge Building Communities offer a useful model of a successful collaborative approach
that shows how collaborative activity can be organized around communal themes, giving it both
structure and meaning that promote the devetyrof collective knowledgeFinally, work in
collaborative learning suppomsanyof these notions, including the desirability of structuring
activities around relatively small, diverseadkilled teams Thesdechniques, especially as
illustratedasin PBL, provide dlexible blueprint for promotingontent learning and problem
solving but alsaevelopment ofollaborative skills andutlooks As suchelementgan counter

to severaproblematicfactorsidentifiedin thefocal context othis study, they offezda

reasonable basis for exploring the ways in which knowledge sharing community might be
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fostered in this settingTheytherefore fornredthe backbone df h e

approachand, by extensiorits research design

simtarvenyicha

26
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Chapter 3: Method

As this studyfocusedon a single group of IT professiona&sbedded within their own
workplace settingit was essentially a case study designeddmount forand respond tthe
dynamicsnt h i s sgantext Thé studythereforeemployedadesignbased research (DBR)
framework,a methodological approacdhatis particularly suited tconducting researdh situ’
i.e.,in naturalistic settingBrown, 1992) As a fAdesign exe@daoundnent , O
the implementation of a theoreticaillyn f or me d fi ¢ o mp(Bamdoval, 20@dtkat v e nt i o n
evolved over timein response tongoingoutcomes andbservations While changingstudy
elements in this wagamot reveal precise relationships between individual variables in the way
that classicontrolledexperimentxan this approachvarrantsat leastgualified claims about
whatfworksd within a complexecology(Cobb, Confrey, diSessa, Lehrer, & Schauble, 2003)
such as the orthat formsthiss t u d y 6 sGiverethe explargtary nature ofists t ud y , DBRO6 s
emphasis oglarifying theoretical connections and suggesting relationships for further
consideratiorseens particularly useful.

Drawing onsome keyfactorshighlighted in the literatur@longwith insights frommy
personal participation in this conte#tte interventiorat the heart of #hstudyattempedto
implement structural and cultdr@ementgo promote collaborative knowledge sharinghin
this IT group. The highlevel conjecture testedwas whether a collaborative experience tais
purposely designed to accentustiehelementsould elicit improved knowledgsharing
patterrs that alminated in an overall state of improvethoreaccessible collectivienowledge.
The primaryvehicle for thisvasa PBL-like collaborative project in which participantpiided
by my use ofPBL facilitation techniqueHmelo-Silver & Barrows, 2006and incorporating my

own inputas aparticipant observejointly envisionedassembledandadapedan online
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fiknowledge sharing environmentAs it turned out, the primary componentslubt
environmentvere acentralizecknowledge basembeddeadvithin a larger open source project
managenent suitealong with a separataut perhaps equally importagktemporaneous
communication tool However,driven as it was by anperrendedand complexproject(Hung,
2006; Jonassen & Hung, 200&e process advaluating selecting, and implementing the
solutionexpose opportunitiedor developingcollaborativeinclinations andkills and possibly
some technical content knowledgghis particularproject objective was selectéat its on-the-
job relevance angdotential toaid in perpetuating knowledge sharing indefinitahgong tiese
participantsand theircolleagues Indeed, this online systehas persistedeyond the end of the
study, thereby offéng ongoing support to collaborative activitia a mechanism in which the
participants themselves haveestedtheir ideas and engies

However engagementith the collaborative process itselfiot necessarily the end
product,was the primary focus of the interventiomhe ultimate goalvas forinteractional
patternswithin the projectframeworkto gravitate tevards one in which participanigllingly
and regularly exchandg&nowledge, or otherwise woeklin concerttowards the solution of
challenges tharose during the projeéts i mi | ar t o the Aopportuni stic
et al.(2009)observed That is, althoughexpectedparticipantsdo workindependery or in
small group, | alsoenvisionedanideal state in whicthey wouldfreely draw on, build upon, or
contribute to the knowledge of any other participant asatkeds in the Zhang study, which
started with relatively staticollaborativegroupsthat eventually evolved intitexible asneeded
interactionsthisstudyd s i nt alsomacudat dpmomunities to try out variations in
collabomtive partnering arrangementshus, egardless of the state of collaboratioat th

occurredor did not ocar atthe whole group leveincluding an explicismall groupelement in
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the desigralso provided space for differestructural and cultural elemeritsmanifest, and
therebycreatedadditionalopportunities foinsight intoarrangementat varying levels of social
life that promote&knowledge sharin@ contexts like this one

In keeping with thespirit of triangulation characteristic ofixed methods studies
(Creswell, 2014and theprocesgracingorientationof DBR, a variety ofdatawascollectedand
reviewedthroughout the studyo help gauge changesanllaborativepatternsand inform design
refinements Most of these dataevequalitative in nature, andereanalyzedoth inductively
and deductivelaccording teestablishedjualitativeanalysigpracticeqCreswell, 2014;
Fitzpatrick, Sanders, & Worthen, 2011; Patton, 2002pwever a significant portion of the
analysis and findingsamefrom basicsocial networkanalysis (SNAdatacollection and
analysisechniquegCarolan, 2014; Hanneman & Riddle, 20083 these argpecificallyattuned
to uncoveringand measuringiteractional patterns
Embodied Conjecture

Design experiments are often accompanied by an explicit statement of thelthsedy
elementghat drive their intervention desigiWhile distinct from the research design per se, in
DBR t he i nt er v eenttalimethoddogichlecanipanent, asshstimtes the
fundamental means fonaking observations, for collectingdatth e f | edgloi ng @At heo
conjecturanforming my interventionapproactstatedwith the particular and potential
affordances of PBLASs viewed througla structuralcultural lensfor instance, PB&s f ocus on
the collaborative problersolving processan be seen asflexibleorganizingof interactions
aroundcertaintypes of activitiegcollaborativeproblem solving, while its faciliteion techniques
mightwell be used tehapethe meaningand valuearticipants derive frorauch activity

(cultural components)l thereforestarted with thédeathata PBL:like projecti i.e., a project
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that is complex, illstructured, and geared towajdsmtly solving a series of problenis service
of a largerobjectivei canbe tailored tdargetthekinds ofcollaboration prerequisitebat
seenedto be most lackingn the everydaynteractions of th s s pautidipadtssThus while
my interestsn PBL includeits use ofcollaboration to developontentknowledge, | am here
more interested iRBL6 potential tohelparticulatethe elementghat promotéeoeter
collaboraton among participanti this setting.

Figure 1 showshe more specifiaspect®f this conjecturasii e mb co@Sanrslalal,
2004)within anoverallinterventionlogic model As depicted here, the design foregrounds the
centrality ofstructural supports thatétudedgrouplevel responsibilities, regular fate-face
interactions, and communications that purposefully endytigeeentireparticipantgroup because
these factorsvere in direct contrast to the individulglvel responsibilitiesalmost exclusively
electronicinteractionsand relatively contained or directed communicationsdhatacterize
relationshipprestudy Fr om t he par t i c howeverthesénhewpatternsiere o f
designed to flowogically from the naturend relevancef thecentralproject, whichwas
explicitly presented as an opportunity for usetarn to workiogether more closely in order to
build something of value to our group:knowledge sharing system that will matkeasier for
us to do our jobs well

As facilitator, | preseteda basic framework for organizing our activities around whole
groupand subgroup faem-facemeetingsthe frequency and format of whitihe participants
could tuneasneeded athe project progresde Group-accessible electronic commurticasand
materialshelped tocontinue progressetween meetingsThe latter include variations on
relatively standard media like email aadin-house content management system but also

introducedthe experimental use of groupwakaownas Slack (slack.comyvhich ultimately

Vv
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became part of the end solutioAlthough the emphasis was initially on working as a unified
group, ®me division of labowas stillnecessarywhich isone reason thatarticipantsalso
workedin subgroups.This subdivision also offered the ability tgauge the relative value of
working together in largenumbers versus smatinumbers, with our existing independent work
patterns acting asraughbaseline.The specificof who dd whatremainedhegotiablebutin
the vein of Acollective cognitive responsibil
CommunitiegScardamalia, 2002) tried to $eerparticipants away from agning tasks to
singleindividuals and instead emphastzthe desirability oeveryonecontinuallythinking about
and workingjointly towards thevholeg r o prodress To provide explicit cultural supports
for knowledge sharing,also bok opportunitiedo discusscollaborative ideals likéhose

exhibited bythe Open Source communjtp encouragen-personfeedbackrom all participants
during group meetingandto present opportunities for individuals to refleict writing, upon

their eXperiences

Figure I The embodied conjecture

The Embodiment Intermediate Outcomes Intervention Qutcomes
(PBL-like project) (Knowledge Sharing Community)

Structural supports (joint
problem-solving)

‘ Group goals / responsibilities |———b Honmng of collaboratmve skills

d hanism
F face i _ ancmee £ —*| Interactionalpatterns characterized by
‘ ace-to-face interactions ‘ regular, normal/ accepted
— Rapport; sense of collaborative knowledge sharng
‘ Transparent e-communications contiectedness or “team-ness”; between all/ more participants
feelings thatone’smput
matters
Cultural supports (facilitation)
Explicit. onzoing discussion of Growing awareness of others’ Growing body of reified. accessible
eIt o _g B 2 e knowledge androle of one’s collective knowledge
collaborative values, vision,
. own knowledge
and practices (Openness as
guiding theme)

Increazein perceived vahie of
Reflection prompts ——# | collaboration
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The embodied conjecture p@ys the suspected relationships between structural and cultural supports exposed by a
PBL-style project degined to promoteollaborative knowledge sharing community.

Many, if not dl, of these elements fit well within the context of PBL and other
collaborative learning approachdsor instance, the forming of smasubgroupg or teams is a
common tactic for approaching largaojects within a collaborativer cooperativdearning
environment. Theemghasis on group goals and responsibilitesswell as reflectiors also part
and parcel of collaorative learning models. Watis innovative about thiglanin the context of
PBL and these participanisi.e.,what makes it infit e r v & 1 hoit neessarily itanacro
level componentdut (a) theproblematizing of ollaborationitself and (b) the deviation frotinis
g r o wsgudl modes of interactiorin sum, then| conjectuedthatemphasizingarticular
structural and cultural supports \daelativelylong-termPBL experiencevould encouragehe
emergence dfnowledge sharingommunity i.e., a stat&vhere individuas would more
regularly contribute theknowledge through interactions and artifactgtimately making it a
moreaccessiblg ar t o f s colleeivedooliat 0gs@vould happen| postulatedby way
of additionalopportunities talevelopandpracticecollaborative skillsto build rapport anc
sense of connectedne=speciallythrough faceo-face contagtto understand what others know
andt hat o kr®wledgenatiars andto experience firshand the value and power of
leveragingtheinteractiveinput of others As highlighted inthe literature review, rany of these
sametraitsandpatternsarethe very kinds of factors associated withovativeand productive
teamsn a variety of settingsThus my approacherewas intended t@ee whether and how
they might benurturedin our context
Participants

Given the communal focus of the study, it sedimportant to be as inclusive as possible

in therecruitmentof participants. Therefora]l fulltime staff members from the group in
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guestionwereinvited to participge. (In order to minimize performance anxiety and related
concerns, t hevasqotiovitgu épsrtichatebutdidexpress support for the
study) Thiscreateal a total pool of about 30 potentigérticipants spanningjfferentIT job
types: programmer@ndweb designers (~25%), and system administratafS%y. Potential
participants also spaeddifferentpaygradesalthoughmostwere nomore than two grade levels
apart. The majoritywere male (~85%) due to the malp of ths particular group.Years of
service in the group randeoughlyfrom 1 to 20 years.From this pool, 11 peoplegreed to
participate. Despite the sed€lecting naturef the sampling procesthe participangroupwas
fairly representative of the owal pool in terms of these basic demograghisee Appendix Q
for additional / summary details).
Researcher Role

My own role in the groujs worth noting, both forecruitmentpurposess well @
conduct of the study itselBecause am an Assistant Director in this group and therefore
occupysomething ot leadership positigmlbeit one with no direct reporting relationships
involving the participantsa third partywasemployed to solicit participatioim the studyin orde
to safeguard againgte potential foanyperceivedor actual threat of coerciorHowever,
perhaps of more interest is tmy existing relationshipwith many ofthe participants offed
some distinct advantages to involving myself as anagtartigpant in the study | have not
always occupiedny currentrole, for example and therefordave firsthand experiencé many
of the conditionghat others in the groumeounteron a regular basisAdditionally, evenas my
own job responsibilities havehanged over the years, one of primaryfunctionshasnearly
alwaysbeen to lend aid to others in our groufheseexperiencegive me insightnto our

collaborationchallenges and believe,alsoestablisrsomecredibility and trustorthinessn the
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eyes ofthe participants themselvef.s much as | waedthis study to jibe with the scientific
principles of objectivity and reproducibilitgreating even small amounts of social change is not
an entirelystraightforwardor dispassionatprocess. Thusnserting myself as facilitat@nd ce
problem solveeamong participantith whom | may have some positive influencersedboth
justified and practicalparticularly considering thenportanceof fisofteid cultural elements in
the study.
Materials

The complex nature of the interventioombined with the exploratory nature of the study
meart that therevereseveral variablesr themesf potentialinterest The st udy déds gr oun
DBR also mearthat datashould becollected in a vaety of waysand e an ongoing basisAs
this necessatad a fairly eclecticapproachseveraldata sourcesereemployed. Thesmcluded
an initial survey, audio recordings of group meetings, subgroup progress logs, individual journal
entries, facilitéor journal entries, social netwoskirveyquestiors, and a concluding survell
surveyswereadministered electronically via Qualtrics (qualtrics.camjlwereconfidential
though not anonymougDther written responsegeresubmitted electronically via appropriate
groupor individualchannelsvithin arestrictedSakai (sakaiproject.org) site.

Initial survey. This survey gatheda variety ofclosed and operendeddata including
demographics, selssessed technical skills, knowledgstimate® f o skillg pescdptions
of the value ofand barriergo collaborationn ourworkplace and i mpressi ons abo
functioningas a teanfsee Appendix A) The firstroundof severabrief SNA surveyswas also
includedas a portion of tIs survey(see Appendix D) Thesemeasureservel dual purposeas a

baselindor later comparisoand also as a mechanisrgtd ean i nsi ghts into th
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experiences as part of the IT group in questuamticularly as they relate to collaboration and
knowledge sharing.

Group audio recordings. As a starting point, eoughly 90-minutewhole group meeting
occuredevery two weekshroughout the studyThe whole groupdrmatwas intended tallow
all participants to come together, share insights and opinions, and generally stay coandcted;
the frequency of such interactiaras thoughttt e r egul ar enough to approc
Sspot o0 suggest €200 spieadaut eneugh teallow fot subgroup meetings
(described below) to happeithese wholggroupmeetingsvereaudio recorded The volume of
data thatvascollected over the course of the stuohyaddition to the actual workload involved
in runningthe study and participating in the technical projeete itinfeasible to
systematically codify all audio recordings they were collectednstead, this task was done
poststudy. However targeted review of the recordings and transcripts helpeg$scheck
impressions from other data sources adain in touch witlparticipant reactions. Given this
study 6s p aanfadem-tate anteradtiomand theability of such recordingto capture
more than selfeported impressiors memoriesthis data source/as an importanineansof
directly observingsomekey interactions For instance, these recordings capturenverbal
communicationsuch as tone of voidbatsuggestedhe presence or absence of raqpand
provided context to extempameous commentsThey alsdhelped tocapturethe degree to which
different participantactivelyengaged in the meetings

Subgoup logs. Part of the intervention plan involge¢he forming of subgroups to work
collaborativelyon a variety of tasksalated to the central projedtthereforecreate threesmall
groupsconsisting of4 participants each (including myselking care tmbtain some degree of

heterogeneity bynixing participants on the basis of se#ited skills andttitudes toward
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collaboration as indicated the initial survey.Participants wreadvised to hold facto-face
meetings with their subgroupembersat leasbnce per week. As a means of coordinating and
summarizing their progress for the larger whgieup,subgroup membemsere alsasked to
jointly keep apublic (i.e., accessible to all participamghe studylog summarizingheir
activities, including anyotabletechnical or noftechnicalfindingsandbr obstaclesas well as
anysolutions tesuch obstacles €e Appendix B.)As a data source, the log®re intended to
provide some insight into how collaboratifamedat this level of interactianHowever these
logswere also tact as part of the intervention itself in tisach transparenayas expected to
enableparticipantgo maintain a sense of connection to thevétets of otherawhile reflecing
ontheir own progresandplanningtheir next efforts While | advised participant® consider
sharing insights into interaction mechanisms thailitatedcollaboration particularly well or
particularlybadly, the log format and content were largely left oenlecto allow participants
to consider a wide range of factdhey saw as releant to their progress.

Individual journal s. Despite the social focus of the study, it renadiimportant to pay
attention to individual reactiondfter all, social life ultimately depends on the actions of
individual pegle. Therefore participantswereaskedroughlyevery two week$o provide
privateinsights(i.e., viewableonly by the researcherito theirown experiences Promptswere
provided in order to guide focus towards aspects of the collaborative process (see Appendix
but thesgournal entriesveregenerally opportunities to provide opended responses about
anything each individual participant wighi relate. In total, 10 sets of prompts were provided.
As a data source thepavate communicationselpedto capture unanticipated wssguarded
responses to the intervention elememtd thus providea better total picture of how thingsere

proceeding.Such writing also doublel as an element of the intervention in ttregy provided
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participants an opportunity to privately reflecttbeir experiences and potentially come tareal
aspects of these experiences.

Facilitator journal. As acomplement to participant responses, | also maietaimy
own journalon a weekly basisThese entries includeny own reactionandobservations
regardingthestaef ongoing coll aborative efforts, the
insightsregardingcollaborativeelementghat seem teovork particularly well or badly.They also
served ags mechanisnfor me tothink aboutpotentialrefinenents to the intervention design
e.g., meeting frequency, subgroup makeupss and intragroup interations,collaborative
themes worth discussirgg revisitingduring whole group meetings, etcetéraspecially after
reviewingrecent additions from ongoirdata collection.

Twice-monthly SNA survey. In order to gaugehanges in interactional patterns such as
increases in knowledge sharing frequencgxahangesmong new or increased numbers of
participants, twaomplementargocial network analysis questiofsee Appendix Pwere
presented to participants every twoeke Theseprovided a more quantitative measure of
collaborative contact between participants as a means of more easily noticing any changes in
patterns thaaroseduring the intervention. While thesequestions also evolleselfreported data
they doleverage the common SNA technique of usioghnplementaryorms of thequestions
(e.g, asking about experiencesratatioral sources and targeitsn this case, as knowledge
givers and receiveyandoverlap or disparities iresponses from all participtoform a more
complete picture of relationshifidanneman & Riddle, 2005)

Final survey. At the conclusion of the study, the initial survey (minus demographic
guestionsyvasagain administered in order poovide a basifor compaing initial and ending

statesand gaiing final insights Combined with other data collected along the wlaig,
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instrument helped to formmorecompletepicture of the interventionutcomesand the factors
involved in producing them.
Procedures

Broadly speaking, activitiesereorganized around the problesolving processThe
study invitation specifically mentioned fAexpl
they collaborate and share knowledge with ea¢hh €él'he.dstussiorthat | ledat the kickoff
meeting further defined the problemaseed tdind ways to share knowledge more readily and
more easily, help the group work together more smoothly, inggh@vability to learn from each
other, and dm lessons from interactions within the project aibwth at wor ks wel | an
doesndt 0 i nThe ditimateprojea gpal was 0 develop an online knowledge sharing
system that would memeameans of tappingintohe gr oupds cebuttkect i ve kn
process of designing and building the systesnentoprovide practice at working more
collaborativelywhile pursuing this common objectiv&uch practicel suggested;ouldprovide
insightinto the kinds of collaborative features or arrangetsm¢imat were most desirabl&xcept
fort he broadest directives of c¢r eatworkingbothat fionl i
a wholegroup and smalgroup level most decisionaboutspecific approaches to these goals
emerged over time through decisicarsd actions takeby theparticipants.

As it happenedo unfold the illstructured problem of collaboratively building an online
knowledge sharing system translated into a series of smaller challenges related toiegvision
and implementing a system with featureat thould meet th&knowledge sharingeeds
identified by the participantsSuchneeds also includezbncerns fothe larger IT group.The
possibility for codinghe system from scratch remained oplkeuatthe goup gravitated instead

toward evaluating existingroductsfor theiradapébility to meeing the identified needsOnce
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formed, eaclof the threesmallgroups self-selected products of interest dmehan their
evaluationgoncurrently with the evaluatisrof the other groupsThe plan was that, following
such evaluations, the whole group would then choose the best candidate and jointly work on
molding it into its final form.

Throughout the endeavoegularly scheduledhole group meetings and subgroup
meetings ser@das basic interactional structures for keeping the collaborative project on track.
Electronic communications and other, extemporaneoimoselyplannednteractionsverealso
important in meeting the demands of teehnicalproject Given the embeddedneskthe study
in theworkplace where other prioritiestenarose as well ashie somewhat unpredictable nature
of any operended project, the scheduling of activitteededo remain flexible. However, the
PBL frameworkhelpedstructureprogressat an overarching level by identifying sevgohases
of a problemsolving project Torp and Sagé002) for examplejdentify nine:participant
preparation, meeting the problementifying knowledge needs and ideas for addressing the
problem, defining concrete @aneters of the problengatheing information, generating
solutions, determining the optimal solution, presenting the solution, and debriefing the problem.

Though the boundaries were somewhat fuzzy and overlappeggstages were a
roughguidefor facilitating the project.For example, the initial meetindecusedon defining the
problem and motivating participants through some discussion aboutweagghtindividually
and collectivelybenefit by having a knowledge sharing systérhis involved instigatinggroup
discussion osome of the challenges we fda#aily in our environmentHowever, the
fiparticipantp r e p a ragpéct obtimese eanphass aso involved some discussiothat sethe
toneof the project: e.g., as something thatuld requirebothpatienceand initiatve-takingas

we learnedo coordinate our efforts, as an opportunity for us to get to know each other better and
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work more closelyas a chance to learn new things wiéeeraging all of our talentsichieving
excellence, making oyobseasiey etcetera.That is, preparation includesomediscussiorof
norms valuesand expectations culturallenses through which participants might interpret the
activitiesand their experienced hese notionsvererevisitedperiodicallyas we move on to
later aspects of the PBL process: itee, work ofconsideringalternativesand ultimatelyco-
designingandimplementinga solution to meet thiechnicalprojecb goals

A high levelschedule of activitiesncluding data collectiopoints is summarizedn
AppendixE, and ssample wholgroupmeeting agenda is included in AppendixThe overall
planwas to meet as a whole group initially, engage in some preparation and discussion, and
within the firsttwo meeting, form subgroups with somewhelearly defined tasks. As a starting
point,whole-group meetinggroughly 90 minutegach)continuel to happen every two weeks to
coordinateoverall activityand contagGtwith subgroups meeting on their otendo much of the
investigative work necessary for the project. As the project coutihagtempédto guide
interactionpatterngowards ones thatvolved exchanging ideasot justwith subgroup members
but alsadirectly withmemberdrom differentsubgroups In whole group meetings, this
involved usingrecognized PBL facilitation techniqussch as questioning,-k®icing opinions
or concernsinviting further explanationgetcetergdHmelo Silver & Barrows, 2006) Outside of
whole groupmeetings, facilitation requideother strategiese g., reminders of nexteps,
technical observationsuggestions for meeting strategdieal of which werealsoopportunities
to continue modeling collaboratidnendly sensibilities andalues

Like the PBL framework itselfhie planwas flexible and nofprescriptive. Itherefore
resedmost fundamentally on amgoing vigilance for opportunities tuide andshape the

structural and cultural elements involvdgegular data collectioand analysisthe structural
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cultural lenstself, and attention to PBL tene&sd procesesall enhancd the possibility of
recognizing andguccestully acting upon such opportunitie§ he state of theechnicalproject
also servd as apracticalindicator ofhow thecollaborative processas faring and suggesd
when adjustmentazereneede.
Data Analysis

The DBR framework guiding this stuaglled fordata analysiso take place on an
ongoing basis throughib the study, as wasthistype ofanalysis thatvould inform changes to
the intervention.As a practicamatter, this was difficult to achiewe any formal orexhaustive
fashion participating inthe dayto-day aspects of thechnicalproject collecting dataand
managinghe study all while also attending to my job responsibilitiesade these 24 weeks
quite challenging Thus while the study was underwawyy analysis effortdocusedprimarily on
organizing andeviewing data as thewere collectedn orderto form andmaintainia s ense of
t he w@reswal,d@014p. 199. Throughout the proceedinds;egularlysubmittedwhole-
group meetingudio recordinggor transcriptiorby a hired thirdparty (rev.comand reviewed
the outputalthough I ultimately relied on thadioitself as a richer basfor conductingn-
depthanalysidater. | also stayed abreast sibgroup and individuaesponse$o maintain
ongoingfamiliarity with the state of variouactivities Thelatter communicationsften
presentedpportunities to further interact with the other participants, dretjuentlyused them
as a means f@roviding andseekingadditionalinput. All suchelementsdd intoongoing
reflection andnformal analysis vigheweeklyfacilitator journal entriegonducted throughout
the study which themselves served as a data sdiorckater review.

Poststudy analysis consisted of twegsentiahctivities (a) making sense of the

abundance and varietf responsesollected throughout the stydparticularly the opeended
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responsesand (b) alculatingbasicsocial networkmetricsfrom SNA survey responsesd
interpreting them within the context ofher dataincludingchanging perceptions of participant
knowledye. In the cas@f openended datal first useda variety ofsemiautomatecgnd manual
manipulationtechniquedo prepare the dafar analysis.For examplehtml-basedournal
entries were rendered to clear text and then wrapped at standard t=oiginsto create
formattingconsisteny across the entrieg extbased facilitator notes were similarly
standardizedo uniform line lengthsUsing Microsoft Excel, | then further organtzend
analyzel the data using established qualitative processesasuickentification of key exepts,
note taking, and application of cad€reswell, 2014, pp. 19200). In the case of journal
entries,| lookedsystemadtally at everys-line segmenandengaged i i f i ©Otedhniqoey c | e
known as structural codinaldara, 200%p. 6670), identifying categories of activity relevant
to the emboded conjecturen particularanda structuralcultural lensn general Audio
recordings were similarly analyzed usingntnuteintervals as the unitEach goup log and
othershortoperrendedresponsesveresimilarly analyzedoutin wholeform T i.e.,with no
systematicsubdivisioninto smaller segments

Codes generated in this waidedin theidentification of recurring elemengnd
emergingthemesacross the various data sourc&sis involved an iterative process of
reviewing the codes and datadtheir most salient connectiotsthe broadetheoretical
constructs of structure and culture, as well agtiberized connectiormsmbedded in the
intervention desigii a process similar to the seceoytle coding methodSaldafnacalls
Af ocusednd ofdti megar e(20D9% pp.l 15859, 163167y dhrough this process,
individual codedike barriers, constraints(dis)connectednessljstributed leadershipdivision of

labor, efficiercy, faceto-face honing, humor, logisticsnechanismsjegotiation rappart, value
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of collaboration,andvoluntary formed the basis for identifying broader categooetemes:
e.g.,thetactical benefits of iparallelsmallgroupwork versuscosts towhole-group
opportunitiesthe competing dmands of democracyersuspractcality; thetradeoffs between ad
hocflexibility andpre-plannng, betweenmmeeting in personor interactingvirtually, between
valuing equalityversusefficiency, betweerexploitingvoluntary effort angxistingrhythms
versusnstituting broaderstructuralcultural supportdor sustainableollaborativerelationships
Through furthecconsideration of the datas-avis these themeand the themes v&vis the
datg SNA analysisandthe sensemaking inherent to theriting process itselfBrandt, 1992)
the more encompassitigeme of opposing forces atialecticaltensions most broadly between
peopleandprocesseghusgraduallyemergedver timeandultimately becamea central
conceptualensin my thinking about the studfsee Appendix Gor examplek

In the case a$ocial network survey datavhich came directly from Qualtrics in
numerical form] first engaged in minor cleanup and transformation of the data to make it
suitable for direct SNA analysigJsing Microsoft Excel, | further structured th2 SNA
datasetsinto aseries oftonsisterly formatted workooks thatfacilitatedrepeated calcations
and recalculations as necessatyoss thentirecollection Thisarrangementfor example,
allowedsomeflexibility whenrefinements to formulasere necessaryin addition to the
creation of a welbrganized data corpusseiof Excefor thesebasic calculationsgs opposed to
apowerful SNA-centric program liké&JCINET (Borgatti, Everett, & Freeman, 2002)Jso
facilitatedinterpretation and presentation of the datavay ofE x ¢ e | 6 sfanmdlidrr e ady
formatting ancchartfunctions Neverthelessormulas forbasicSNA measuresuch asetwork

density (the percentage of dyadic relational ties present out of all such possibietebased
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uponwell-accepted definitions the literaturgsee, e.g., Hanneman and Rid605) and
spotchecked for accuracy against UCINET output.
Reliability and Validity

Although there seems to be at least sdeidgate about its role in certain types of
gualitative researcte.g., sedrmstrong, Gosling, Weinman, & Marteau, 1997; Morse, 1997)
inter-rater reliability is considered by many to be a staple in the promotion of reliablleuesnd
ultimatelyvalid observations in social scientific resear&iill, especiallyin the context of
competingconcernsit mayalsobeimportartitoengageimt hi nki ng about resear
terms of what is | ost and whuérell 2000, pgb@l)Ase d , rat
the sole researcher this study, carried outas it wasamong the dailgntanglementsf my
workplace andover a substantial periaaf time, | traded off pursuig this form of reliabilityin
favor of spendindinite resourceslifferently: i.e.,onattempting taegularlygather
comprehendand repondin-procesdo arangeof datawide enough tanakethis exploratory
study as insightfulaspossible This both avoided the potential privaégterpretive and logistic
complicationsof exposingathird partydirectly to the inner workings ofny workplacecontext
while allowing me to devote more egyg to the many challenges executing the study.

This is not to sayhoweverthat | ignoredconcerns foreliability more broadly As
indicated bythe steps laid out above, | attemgbto be mindfu] methodical and consistersdt
every phasef the data collection and analysialthough qualitative researchers often
acknowledge thahere is and must be some degree of creativity in qualitative anagjgiag
on a structured plan minimidéhe inconsistencies of approach and insight thah @ne

researcher can bring to the research prodessodic reviewandpurposefuke-execution of
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analytical processesdsoserveal as a checkn consistencyn calculationcoding,and
interpretation more generally

Threats to validity aranotherconern. Did the measuresanalytical approacland
research design in geneealdresshe kinds of things | interedithem to?Did my own roles as
researcher, facilitatpstudy participant, and member inghT group skew any patterns that |
saw or dd not see?As alargelyqualitativelybasedcase study t hi s s tisimbtyn@at val i d
to rest on itavholesalegeneralizability or direct applicability to other contexiather, is
validity dependgreattyon fiwhet her t he f ithedtandpgistofthe e accur a
researcher, the parti ci/(fraswell & Mider, astcitdenCresvelld er s o
2014, p. 201) As an applicationof DBR t he st udy als dependl athe extettomi g h't
which its complex intervention achiavéhe intermediate and final outcomespasdicted oron
its ability to at least partially explaiwhere and how the intervention faileds DBR
emphasizes connections to broader theorediodlconceptualonstructs, validity in thigvay
mightin turn createsomerelevance to a larger aiatice. In any casefrom the framing of the
problemstatemenbnwards,my own perspectives certainly influenced the direction of the study
| have everagdmy experiences n t h e st u daméngits paicpaneta dain imsght
into a problem of practethat matters to meSuch hfluence is unavoidable amdt necessarily
undesirable.

Neverthelesghere are severalaysthatresearch desigranhelp toavoid undue bias
andmaintainscientificvalidity. Creswell(2014) for exampleputlinesseveral strategies
includingtr i angul ati on and p 0 &drtonatgyehdse ére hallaksof n t he f
DBR. Because DBR is a methodological approach that seeks to trace processesyimreae

world environments, its practitioners typically rely lmotha variety of data sources over a non
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trivial amount of time in order to gather a rich and canp@ntary datetcapable of shedding
light from a variety of anglesWith several data collection strategies spanning roughly half a
year, his is exactly what attemptedtodovia h i s ®dearath geSign.

A relatedstrategy is member checking, in which interim or final findings are vetted
against participant perceptions. Such checlondeedbackwasan integral part of #adesign in
thatl interacedwith participants on a regular basis amhtinuallyweighedtheir reactions and
responses any evolvingunderstandingnd ongoing interpretatishaped my attempts to
promotecollaborative knowledge shagn| also engaged imoretraditionalmember checking
by way ofpoststudy discussions witkeveralparticipants as a means of checking my own
analyticalinterpretations.

Finally, reflectivity and clarification of bias are other strategies in which researchers
might engage to promote validity. As earlier commdhistrate | have acknowledged thaty
connection to the study context and participamsus that complet@bjectivity is not attainable
However,inclusion of my own reflectionm the form of journal entrieas a explicitsource of
data in the studgilso permitgpeerreviewof my biasedn the interventiorand conclusionsThe
act itself of keeping such a journal also provided ample opportunity for me tcatbiuitthe
ways in which myrole as scholarly practitioner, participant observer, and ITP affect my view of
the subjet matter and eventhat occurredhroughout the studyin conjunction with the other
strategies, this helgnsurehatthe research process and findimgse not overly influenced by

my own subjectivityput nevertheless informed by it.
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Chapter 4: Design Implementation and Outcomes

From early February through mitlily of 2016, eleven volunteers and | participated in
what came to be known as the Bace project. (Bace, pronobase@tands for Bilding a
Collaborative Environment.) The first collaborative venture of its kind in our workplace, Bace
was our attempt to eoreate a knowledge sharing system designed to ultimately facilitate more
regular knowledge exchanges amstrayr larger IT group.The project goals also included
learning how to work more collaboratively, sharing knowledge amongst ourselves as we Bacers
pursued a solution to our common Problem of Pra¢Bedzer & Ryan, 20130f better tapping
into our collective knowledge and talents am@e normal part of everyday business. Itis the
structural and cultural mechanisms through which we achieved or failed to achieve these goals
that are of interest to this study.

Muchhappened over the course of these 24 weeks, makiognpleteor representative
presentatiof the dataa less than straightforward task addition, myown experiences as
participant observenake it difficult to leave out details thatcupied so much of my and my
fell ow Bacer sd at tpobably sevaralatadrivendaeragivesghattoblee r e ar e
describe anéxplaindifferent aspects ajur individual and collectivexperiencs. Yet, when
consideringhe research questions that started this endeavor, there is one theme that stands out
abovetheothers abasictension betweean orientation towardgeopleversus an orientation
towardsprocessesAt the whole group levethanges in knowledge sharing throughout the
course of the study did nocgadily highlight the presence of this tensiddowever,when
looking at differenceacross the small groupsnotablecorrespondencemerged knowledge
sharingcoincided morelearlywith structuralmechanismsike faceto-face interactionsver

virtual onesas well asith apparentzaluessuch asnclusion, dialog, and fairnessera
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predominant focusroelements likgorocessefficiency, and effectivenessSuch orientations
may thushaveimportantimplicationsfor promoting knowledge sharing community in contexts
like the one in this studyindeed, when reviewg whole-groupexperienceshrough thidens,
the tension becomes somewhat more appa@nen at that levelat its core, the whole study
revolved around trying to shiftabits angrocesses in ways that would accommodate better
relationshipgetween people

The databehind these conclusioase largelyqualitative in natur@ndthereforedifficult
to convey succinggl Thus,although Itake a somewhat more traditional approgctne latter
half of ths chapter | will first rely on someanalyticaland interpretivenarrative to convey
contextual detailsegardingthe way events unfoldedndeed, it is not uncommon for qualitative
researchers to go beyond pure description and mingle presentation of dataam#hygss and
interpretation.As Wolcott(1994, pp. 1011)put s it , someti mes ofithe goa
what goes on, to reach out for understanding or explanation beyond the limits of what can be
explained with the degree of (Erperieree, lnet y usuall
furthermoresays, is one way of obtaining dafBo convey these data a way that promotes
understandingthen, | feel compelled to descrilmesome parthe experiencéhat lactivelylived
alongsidemy colleagues who volunteere8uch narrativencludes use ofsingularand collective
first-persorvoice( e . g . , sfowWs belkeedhes perspectivaftenbest conveys the essence
or meaningof the experiene while alsoremaining true to mgollegialrelationship with the
participantss Bacewas not just something | witnesseldwas a part of it.To some extenthen,

my ownsynthesis of these evemsght evenbe considered data in and of itself.

3 Use of first person also helps to minimize the problems of anthropomorphism and ambiguity that may arise from
forced attempts to appear objective via use of thirdopgsmerican Psychological Association, 2010, pp. BY.
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Regardless afarrative owoice,howeverthe descriptions and analyses that folldov
derive from a large cache of evidendgesidesa dozen SNA surveyshis evideneincludes
roughly 23,000 words in2facilitator journal entries, 13,000 words from 55 participant journals,
15,000 words from 68 group logs, and nearly 17 hours of audio recordings from whole group

meetings, not to mention opemded commentary from su@ys and elsewhere

The Bace Experience

Sowhat then,was this thing called Bace and what has come?off would like to report
thatthis speciaprojectof ourswas an unqualified success and th&tily resolvedall major
difficulties in collaboration and knowledge sharingur setting. The reality, however, appears
to be more nuanced. While the experience seemed to make a positive impact overall, we Bacers
did not find a complete, neat, or-alhcompassing solatn. For instance, ttendance rates, social
network data, varying degrees of participation in project activities, and even data submission
rates throughout the study show varidkelels of engagement and progress over the course of
the project, with mulple periods of relative inactivity and sotimeesindiscernible changes in
knowledge exchanges during the project. Apparent enthusiasm and commitment also varied
across the participants.

Despite thalifficulty of pursuinganadditiona) voluntary project midst the ongoing
requirement®f our jobs howeverwe together overcame a number of technical, social, and
organizational impedimentandengaged in varying degrees of knowledge sharing amongst
ourselves We alscsucceeded in instantiatingepositoryfor our collectiveknowledge an
online systembased on Redmireedmine.org)that incorporates many of the features we co

defined as desirable. Broadly speaking, this system also includes a synchronous and
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asynchronous communication tp8lack €lad.com) that has since becoma antrenched
communication and impromptu collaboration mechanism for our larger IT group.

Perhaps most important, though, is that we seem to have cultivated some positive
collaborative attitudes and sensibilities, even asaovdinue our struggle to achieve better
knowledge sharing in our environment. Consider, for instance, some excerpts from the final

survey:

These experiences made me appreciate the value of collaborating and sharing lenowledg

to find solutions t@roblems.

| intend to organize more frequent meetiig® help to remind us that we are a team

and that there are others that ve@m ceach out to for assistance.

[I am] more willing to engage in collaborative problem sogti

[Bace]opened my eyestotheg ent i al f orncocodrl aagpeod amda ogirée aet

[made meJmore inclined to reach out

| plan on working more closely with folkd.realize most members of our group are more

than willing to assist when asked directly.

Getting this mentality into our gup as a wble will be incredibly helpful.

We should be striving to regularly engdgeknowledge sharing].

Well after the end of the study, | continue to notice a qualitative difference in many of my
poststudy interactions with other Bacers. It isfase have an ease, an understanding, a

connectiorthat was not always there. | often feel us acting as a kind of intelieiteven when



KNOWLEDGE SHARING COMMUNITY 51

working amongst our neBacer IT colleagues. Indeed, saying the wBadein certain contexts
is often enough to elica smile or knowing nod.

Since the introduction of owwustomizedRedmine knowledge sharing instance, which we
dubbedGrokbox, and our Slack team to the larger IT group in late January of 2017, a
collaborative spirit seems to be slowly catching 8ome telltales may lie in basic usage
statistics. For instance, there has been some respectable, if not explosive, growth in the
submi ssion of articles into the system. Bef o
had submitted around 30 artisl® the fledgling Grokbox. féer about eight monthshe
numbergrewto 87 articles authored by 17 of its 40 memiaecounts, including submissions by
7 nonBacers. System logs shed223 loginsduring this periodout of the 358 total logins
including pre-invitation Bacer activity. Available Slack statistidglaat time &0 shovedprima
facie upticks in usage from an average of roughly 9 weekly messages per member during the
study to roughly 34 weekly messages per member since the invitation. tidéhiteport of such
statistics is far from clear, theseem to bearly indicators that our projectdhanstigated some
positive, if slowly emerging, changes even beyond Bace participants.

In short, then, whil¢he Bace story is not one @dicaltransformationsr unqualified
successs somethindghappenegdand it still seems to Beappening well after the end of the study
Thus, itseemghere may be soniateresting lesson® be gleaned from the experiencévhat

then,were its essential elemis?

4 Close runners up weigeaconandHive.
5 At close of writing, the count $12494219.
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Bace Process and Product

PBL as a catalytic lens In a nutshell, this studywasan attempt to introduce social
change and social change rarelysomething that casimplyb e fi mp | énmedet e d . 0
hookthat would neaningfully engage the participanpseferably onehat would also pave the
way for new and additional activities required by the research prodesan overarching
organizational approach, the PBL framework ably set the stage for the activities in which |
wanted my ceworkers to partake. As several experiences throughout the study reminded me,
interestingporoblems are especialyngaging for probla-solving ITPs. This was powerfully
illustrated, for instance, when one Bacer brought a particudadilengingwork-relatedproblem
to the group via Slack early in the study. Over the coursgeaitiours, seve of our 12Bacers
interacted electronical] posing questions, making suggestiong s pondi ng t o ot her ¢
reasoningand ultimately solwg the problem through the power atfir collective strengths
With thiskind of experiencegeminding us othe potentialbenefitsof our Bace effortstheidea
of solving our largeknowledge sharinghallenge$ particularly becaustheyimpactedour
entirelT groupi seemed toesonate with these participantss one participant put it,
fié everyone in our group seemsdet it meaning, there is cleand uniform acknowledgment
of the probl emé. o

|l nterestingly, as | attempted in PBL style
(Torp & Sage, 2002) found that an explicitly probleroentric approach also enabled me to
expose the participants directly to the scholarly notigoratblems ofpractice fundamental to
my program of study as a doctoral student, and in particular to the problem | wished to solve.
Thus, | was able to present a logical connection between the practical IT project | was proposing

and the academic study for which they volunteered. This logicalextion helped me to
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navigate the potential awkwardness | anticipated in assuming the foreign role of researcher
amongco-workerswho knew me primarily as a fellow ITP. It also helped to minimize or at least
rationalize the intrusiveness of the reseamaitess into our otherwise-3dentric activities a
process that, as it turned out, provided candid communication opportunities | did not fully
anticipate and could not have easily brokered in my ordinary relationship with the participants.
The researcframework provided mexcusedo talk about things in ways we rarely did in regular
work life, thereby relieving us of some thie usual constraintslt was in other wordsa

structural levethatcreatedpportunities for theonstructiorof new meaning.

By providing an opportunity for us to communicate openly about our challenges on the
job, discussing the problem of our knowledge sharing practices encouraged some collective
introspection into the kinds of relationships we wanted to promote in ouplaog With the
goal of building a system that would appeal to our larger IT group, we Bacers had to think about
features that would attract our coll eaguesd
fail to engage them. Thus, conceptrialy our ideal knowledge sharing system led us to think
and talk about our likes and dislikes, satisfactions and dissatisfactions with our current
knowledge sharing habits as well as our wialated exchanges more generaliye., designing
our system wa helping us talefine our values.

Our own experiences and desires, past and present, were natural guides throughout this
dialog. For instance, having our own recollections of unpleasant or dissatisfying exchanges, we
eschewed features like downvotingather negative rating systems that are popular on some
collaborative platforms for fear of insulting or alienating others rather than welcoming their
input, including partial input based on imperfect knowledge. The difficulty of facing alone the

challenge of our field was something to which we

(
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wanted to doo was to dampen potenti adely hel pf
contributors might already fear is somehow inferior in its incompleteness @iinnbility to
convey it perfectly. From this thinking, it followed that we needed to allow ourselves and others
the room to be wrong sometimes,not always know the answer$his is not particularly easy
in our workpl ace, witeerte sa arnadtairmdg 0o fo nii dooneesd sn oyte
appraisal can impact real and perceived job security, and where projecting an air of confidence
and competence feels necessary for retaining
the smaller, perhapsafer setting of our voluntary project, we began to question what meeting
standards should mean. Rather than always expecting each gil@rii@wholesale fixes or
solutions perhaps providing and courting collaboraitiveut should become a bigger part of our
core values and practice®ur emerging valueserethusdevelopinga potential toinfluencethe
ways we interactedtulture couldhelpto re-form structure.

Besidesallowing for the development slich social support)e nonprescriptive nature
of the PBL procesalso exposedhatural opportunities fdearning new technologies and
engaging each other technicalllyor example, thproces®f evaluating various products as
potential solutiongntailed searching for cdialates, researching their features, and installing
several of the most promising products to evaluate them in a direct;trafashion. Many of
these were open source products based on a LAMP (Linux Apache MySQL PHP) stack, which
was both familiar indrms of itsubiquitouspresence in our environment and adatively new
to several participants in termstagir direct handson experience with such componenthis
in turnintroduceda range of technical challenges in getting said products instatiatigured,
and working well enough for evaluation purposg@asksanthe gamut from issuing basic

commands at a Linux (or Windows) terminal, to interacting with frameworks like Ruby on Rails
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and Node.js, creating and automatically backing up MySQabdaes, trying out different
virtualized platforms, probing for security flaws, and playing with skins and other aesthetic
components.Such task required participants to draw upon a variety of knowlesiggnning
categories very much like thosa which they were asked to evaluate themselves and piieers
and poststudy(see Appendix P): besides requiring familiarity and expertispewific
environmentdike the Windows and Linux operating systems themsethessuccess @&uch
activitiesrested uporparticiparts making broader analyticeabnnecbnsbetween a variety of
component$ e.g., networking, web technologies, databases, virtualization, and anything else
that was needed 8olve problems anchake a given product work.

In manyIT shops, hetechnical breadth and depththiskind of work spans several job
roles Althoughmost of us Bacersd | our sel ves ,fj avdhk < ho fi sa lslo mert &
necessity in our heterogenous environmeath of uslsotends to occupy our owrbailiwicks,
masteing thoseareagsequired by our individugbb functionswhile possessag significantlyless
knowledge in othersThus, adressinghe full scope othese challengesould have beequite
difficult for single individualsvorking alone Howeverwi t h e ac h woweteahlebs hel p
evaluate several candidateSpiceworks, Kace, and Twiki, for example, were among the early
candidates selected, tried, and eliminated in this way before MediaWiki, Drupal, and Redmine
became more popular contiers. Most of this work occurred within the boundaries of the small
groups, with each small grodpllowing my broad instructions tself-direct most of its own
activities and evaluatproducts of itown choosing Howeverongoing facilitation in and
between whole group meetings helped to kasgh efforts aligned with the larger project goals
and the activities of thethersmallgroupsaseach of usought to continue finding the time to

work on ourfiextrap voluntary project At the whole groumeeings, the focuson keeping
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abreast of developments within the small growps accompanielly input,troubleshooting
advice, and feedback about specific features or product suites. Discussion there also focused on
steering the overall direction aticheliness of the projecallowing us tanaintaina collective
vision, benefit from each odntiukimafelymeetthesteclgoiogical and kn
goalof instantiaing our knowledge sharing systetaspite thehallenges we faced

Thus,by flexibly organizing our interactions around a probisaiving themethe PBL
frameworknot onlypromoted the achievement of practical objectmed opportunities to
exchange knowledgacross a spectrum t#chnologicalomains itsloose but effective
strucural supportslsoleft roomto introducethe culturaltone that | as facilitator wanted to
establish as the backdrop for our activities. The participants related to the problem and
considered it worth solving to our individual and collective benefiturm, the awakening
desire to better connect the incomplete butsgélid knowledge from individual mindeminded
us that we are all equally uninformed in some ways and thus helped to establish a rather
egalitarian ethos that undergirded the head#@ynocratic process we would end up following
throughout the project. These jibed well with the autonomy implied in the voluntary nature of
the project and, | hoped, would encourage participants to jointly feel ownership and
responsi bi | i dsycceksdhrese weneestrupturab gne oultural elements that
challenged our usual modus operantiheywould soon become the locus of an ongoing tension
betweergetting things donefficiently and getting things doreollaboratively

Democratic beginnings One of our first joint decisions was whether to develop our
own online system from scratch or to instead evaluate existing products for their potential to
fulfill our needs. This operndedness, a PBL trademark, wastlito the study design

precisely to allow activities to flow naturally from the talents and interests of the people who
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opted into the study. As it turned out, only one of the participants was a programming expert. A
second also worked closely with lweechnologies. However, the participants were mostly
system administrators conversant with many aspects of technology, including the web, but not
necessarily expert enough to construct a brand new online system without some rather herculean
effort. We herefore thought it more practical to select a systenb#stencapsulated the kinds
of features we wanted, and that would allow us some degree of customizability to adapt the
system to our specific desires and neddghis case, ounormal pencharfor practicality
produced a quick and eadgmocratiadecision.

Efficiency is king. Thefact that we were pursuing a solution with no strict prescriptions
for how to accomplish it meant that we needed to find a way to proceed with our investigations.
As a timehonored collaborative technique (e.g., $eBnson and Johns¢999)O6 Donn el | an
King (1999) and Slavin1980) breakinginto smaller groups as a starting pdinh our case,
three groups of four made sense and also promised to nma&eting,even just electronically,
more practicable than frequently coordinating the activities of 12 busy people with often frenetic
schedut s . Proceeding along these |ines also gav
deci sion: whet her, in geek speak, to proceed

The consensus was that it would be more effidi@enthe three small groups to work in
parallel,with each concurrently evaluating a product of its own choosing. Given the task of
surveying a large field of potentials, this seemed logical and possibly even necessary. We thusly
reasoned that divvying up the task in this way would improve our chah@iading and
implementing a suitable candidate within the roughly six months allotted for the project. This
approach, however, would incur two tradeoffs: a) the small group evaluating a given product

would gain the most intimate knowledge of it, adeinitially, and could therefore have
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disproportionateperhapsaunfair influence in deciding whether the product could meet the whole
groupbés needs; and b) working on separate pro
bi-weekly basis, dividedur foci and time together and thereby diminished opportunities for
spontaneous,ase eded MAopport ufZhaagetat, 2009tithe ehole graup i o n o
level. In other wordsour pursuit of efficiencyhadpotentialcosts in terms dairnessanddirect
costs in terms ahe breadth of knowledge sharing relationships¢bald develop

While the former was something for which we thought we could and, to some extent, did
compensate through demos, discussion at the whole group meetings, and somewhat objective
scoring mechanisms, the latt@rstsonly became apparent oweane. Indeed, it was not until the
final weeks of the study, after a final product was chosen, that we officially dissolved the small
groupsto explicitly work as a whole group towards fully implementing our system. By this
point, however, energy levedgppeared to be waning and our project was soon to be about as
complete as we would make it before its wider debut several months later, cutting short this new
arrangement. While losses at the whole group level may have been somewhat offset by gains
made n familiarity, rapport, and even a variety of knowledge sharing among small group
members, we still perhaps missed some opportunities for collaborative knowledge sharing
among the larger group.

Equality, distributed leadership, and inefficiency. Although this deficit may have
been an outcome of the choice to divide into small groups in the first place, it could also have
been a product of other structural and cultural factors that perpetuagdaligroup phase
beyond its usefulness. As facilitator, for instance, | anticipated that we would spend some time
evaluating and choosing a product, and then spend nearly as much time or more as a whole group

adapting it into something that met our uregneeds. In actuality, the bulk of our effort was
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spent in the research / evaluation and final decisiaking phasesroughly 14 and 6 weeks
respectively.

Part of my vision for collaboration in the project stemmed fronstaeo f A col | ect i v
cognitiver e s ponsi bi | i(2009)eepoltdd.4 aorgseqeently pramioted the idea thht
Bacers shoulthave an equal voigé¢hat we should follova distributed leadership model wherein
we would all (in theory) contribute to shaping the course of the prdjechany ways, these
notionswerein directopposition with our desire and ability be efficient. My notes, for
instance, make several references to a tension between maintaining proghessne handnd
fairly sharingworkloads andeadership responsibilitiemn the other Although my roles as
facilitator and researcher made smnething of a de facto leader, | oftentimes purposely
attempted to avoid dominating or dictating our activities in order to provide more space for
others to take the leddsomething | came to think of as strategic silences on my part. At other
times, Isimply failed to contribute to leading the project because of my own time and energy
constraints. In either case, however, it seemed to me that our progress tended to sputter or stall if
| stepped too far away from a leadership role. A similar experiems relayed by another
participant who frequently took the | ead in d
often resulted not in others taking up leadership activities but instead created a kind of paralysis
that contributed to a lack of do#on and steady progress.

Yet, while | was attempting to flatten the leadership structure, others may have been
expecting mor eAlthouglelilike thefleg spirit codabagation of the project, there
mayned t o be a chai i énetlontabsoimaymekd th leersestrict when it
comes to coming to a decision and sometimes executive decisions for the group need to be made

to spur progress.Feedback during the early stages of the project also suggested that participants
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were somemes unclear on what was expected of them, whatithdyoul d o be doi ng,
i.e., they were waiting for more specific direction and seemingly experiencing some discomfort
in the absence of that. Perhaps thegxisting relationships among us Baceasried with them
old expectations of who should be leading and who should be following; or maybe we had
differing definitions of what progress is or, for that matter, what leadership is; or maybe
distributed leadership requires cultivation that is maiédrate than leadaypes merely
refraining from behaving as they ordinarily might. In any case, the ideals of distributed
leadership and equal inputsome way$ecamampedimentdo ourefficient progress toward a
desired technological end state.

A good example of this kind @femocratic inefficiencgan be seen in our use of a rubric
(see Appendix H) and various other strategies for making our final choice of product. These
mechani sms were our attempt to fairly account
consideration, if not weighin the decisiormaking process. The rubric in particular was
intended to provide a scoring mechanism that was more quantifiable and thus more objective and
fair than simple statements of opinion and the making of arguments by individuals who perhaps
tendto be more outspoken or persuasive than others. However, sometime after embarking on the
use of the rubric, it became evident that measures made by such a tool could potentially be
manipulated or distorted, willfully or inadvertently, by differing deforits of whether given
criterion was met e.g., if a product required a thighrty addon to meet the criterion, did that
count as meeting the requirement? What if it performed the function but in a somewhat
awkward or inelegant fashion? What constitlinelegant?

We agreed in principle to avoidaking overly fine distinctions these regards but,

recognizing their incomplete objectivity, ultimately decided not to rely solely on the scores
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produced by the rubric to choose our product. Insteadctiteswouldnly inform our
decision as we also considered feedback from a select feBau®r colleagues (a whole
separatgrocess unto itself) and then went through what turned out to be two rounds of voting.
First, each participant ranked the thre®ficandidates by survey. This produced no clear
winner butdid result in one final contender (MediaWiki) having a comparatively low set of
rankings, which allowed us to eliminate it from consideration with relatively minimal dissent.
After a discussiomperiod in which we reviewed some of the ofgded commentary on the
products, we then opted to do arp@rson vote for one of the two finalists, deciding ahead of
time that a simple majority would ruleAlthough| wasan active participant throughotnetse
proceedings,ffacilitatorand researchérfelt the need to avoid overly influencing outcomes
and thugefrained fronthevoting procesyg The final tally was six to four with one abstention in
addition to my own.

This decision process worked iratha choice was made, was made in as democratic a
fashion as we could conceive, and even considered input frofBamer colleaguesHowever,
the process of choosing clearly took a good deal more time and effort than any executive
decision or even a rularless, straightforward vote would have, especially given that a delay in
these stages usually translated into one or meweebkly cycles transpiringOur attempts to be
fair and equal hadbvious andlirectefficiencycosts

Facetime,fun, and smash face.ln constructing thisarrative, it occurs to me that one
of the most fundamental tensions present in an experience likeddqgarobably much of work
life, is between the need to get things done and thetoedstive satisfaction and meaning from
ourinteractioneven to have some Afun, 0 as more than

the need to get things done applied not only to completing the tasks necessary to bring our
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specialproject to fruiton, but to do so while continuing to do our jobs at the same time. In the

face of such competing demands, targeted results seem unlikely to happen under conditions of
complete disorganization, where the only structure is the proverbial path of ledahpesiOn

the other hand, an exclusive or extreme emphasis on efficiency threatens to remove all
spontaneity and make employees feel I i ke Mar x
alienated from their own humanity.

Real life almost always falls someete in between such theoretical extremes, and life in
our IT group is by no means devoid of genuine human connections. Yet | do think that the
mostly electronic pratudy relationships between many of us Batdysing defined primarily
in terms of busings procedures, official hierarchy, and distributedilogere not always so
robust in terms of those human elements. Being participant driven, heavily democratic, and
structured around regular-person meetings, the Bace experience provided a noticeable
contrast.

To be sure, we did learn a number of practical lessons about the efficiency and
effectiveness of different meeting formats and collaborative strategies. For instance, my small
group often fell back to using video meetings when meetingttatace proved too challenging
to fit in, but we discovered that thésrategyoften minimized coordination costs and worked well
for demonstrations and other ettemany agendas. Another group raved about the productivity
gains of working collaboratively am problem in a computer lab, where participants could
communicatenanyto-many without technological encumbrances while still directly interacting
with the problem itself. From contrasting experiences witkhptaened wholegroup meetings
which wereprescheduledt the onset of the studyersus the more ad hoc meeting strategies

often employed for small group getgethers, we also learned that flexibility in planning comes
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with associated costs in logistical overhead: ah@dapproach necessitdteelatively
burdensome (re)negotiations over meeting times and places even though fewer people were
involved. By contrast, while requiring some rigidity and commitmemrschedulingneant that
little time or attention was consumed on an ongoing basisdstical tasks likecoordinating
meeting times The larger practical lesson: the best organizational appropabisblynot
fixed butis insteaddepenénton the specifics of how many people are involved, how often they
need to meet, and what ne¢dget done.

However, some of the most striking comments from participants focus on the human
elements of the Bace experience, such as getting to know others more personally, spending time

together, and even developing feelings of respect and friendship:

[Lunch with small group members was] some of the best times at work I've had
recenlt lryégmember €é relishing the opportunit
was fun to listen, and | remember thinking this is actually how people develop

relationships.

Building personal connections within our group, even talking about things that are not
evenworkr el ated, seems i mportant tooé. When we

automatically become a more cohesive unit, and some of those walls will start cracking.

[Regarding our larger IT group, in contrast to Badajbe we need to spend more time
together é in the same room or space

we will be more likely to reach out.

Meetings were a good reminder that we work \aiftretty good group here at the

University.
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I have a much greater respect for all/l i nvo

support [our school].

Initially | was concerned about being isolated given my team members and their history.
Luckily it has been quite the contrary. They have been extremely receptive to my input

and in turn it makes me want to contribute more.

| feel I made two friends during the project. | knevaiine] professionally in the past

and had constructive conversations relatedork but | think the project changed our
relationship to one where | feel | can have not only have improved working relations but
an open friendship. [Name2] was a new contact. | had not known him prior to the project.
Working on the project together aur face to face meetings | was able to interact with

[him] and carry on the conversation post meetings. So | feel | now have two new friends.

Many of these experiences were made possible or enhanced by the opportunities group
meetings afforded to speniche together, face to face, without a rigid or purely business
oriented agendai.e., occasions where there was freedom to act spontaneously and interact as
whole people, not just eworkers These were occasions for sharing a variety of experiences
andinsights ranging from institutional wisdom accumulated through years in the proverbial
trenches, to strategic business thinking and professional attitudes, to noteworthy events on
various parts of the grapevine, the best tech toys, and life outside thidyaior and levity
became prominent parts of how we interacted on these occasions and even sometimes carried
over into our electronic communications. Having face to face interactions where humorous and
other personal overtones could be interpreted icdinéext of nonverbal cues was also helpful in

establishing the banter as playful and not socially insensitive or hurtful. Such occasions seemed
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to provide the mental context for interpreting later exchanges in electronic forums as well,
sustaining this mre personal style of interacting beyond the purely-fadace realm. (One
participantdés Acrazy beardd was a running gag

Opportunities for being whole people around each other also meant there were
opportunities to experience and express negativei@nsot Humor, for instance, sometimes
morphed into sarcasm or criticisdit ur ni ng, as one participant put
fla nightmare session of smash face. 0 Il n priv
participantsalluded tothings like wanting their opinions to be taken seriously, or the desire to
demonstrate their value to the group. If inviting input and sharing knowledge are the goals,
requiring individuals to sometimes expose thmiperfectknowledge rather thatemonstrang
competencehese negative momerntanbe detrimental by undermining the trust, sense of
safety, and other positive sentiments that are foundational to overcoming the perceived risks in
such community buildingYet, the many positive remarks made farticipants suggest these
negative occasions did not dominate their experience but instead highlighted the authenticity of
engagement and the overcoming of real barriers. On balance, it appears thatusfmairaf at
least some value in engaging in B&ce project perhaps enough to serve as a toehold if not
foundation for more firmly establishing our knowledge sharing community in the future
Practical lessonare valuable but siwo, it seemss the nurturing opersonaktonnections
between people

Timelines, rhythms, andmilestones Structure as impediment and enabler The
figure in Appendix Isummarizes notable happenings during the course of the study. Many of
these are neproject events budrestill noteworthy because they provide context for varying

degrees of progress towards project goals throughout the study. While it may be ungurpris
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that less project activity would happen during shorter workweeks, for example, the spillover of a
break mentality into surrounding days and even weeks is perhaps more unexpected-dé&yn mid
Thursday before a Monday holiday, for instance, one participa ment i oned bei ng A
out for t he iwaneckuerence | suspeceiandtyriusual, having engaged in it a

time or two myself. Indeed, across the 12 wigrleup meetings, attendance rates at meetings

around Spring Break and Easter wemtcasions for which employees dot have automatic

time off, were lowest (see Appendix J). Echoing these events are journal entries containing

c omme nt s seemskike myidgrougidjustlosingsteamm and Al f eel t hat o
hasgonefrord f ul |l steam aheadé to more of a oOwait,
own notes also include commentary regarding a

feeling of campus during Spring Break, and even my own desire to witlsdraewhat from
pr oj ect i n acwallafectsiomsorae things infmore déptho r o ttdkesthings at e i
a more leisurely paceo There was, I n short, a noticeabl e
participants sought a break from an otherwise hectic pace.

This kindof effect did pose some challenges for a project that was completely voluntary
T by definition, above and beyond usual duties. Such activiteemsmed nomssentialyvere
often shelved in order to focus on more critical tasks. As one participantfjutate a job to
do which comes first. o Another remarked that
my job often prevents me from spending as muc
the project activi ttihees csraametsiémenso tii sflriopm tah rl cauwdk
participate, but simply frora lack of seconds in the day

To one degree or another, | believe all of us experienced some difficulty in fitting in Bace

activities around our official job activities. Yet, whiledmary time crunches were a challenge,
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time shortages sometimes arose from opportunities taken to stretch a naturally occurring event
into a longer reprieve from heavy workloads and busy schedules. It was not uncommon, for
instance, for participants take off extra days around weekends, especially those near holidays,

leaving them physically absent but sometimes disengaged from the project for even longer as

they mentally fAchecked outo or caught wup with
(qu t e extended in one participantés case) or o
difficulty.

However, it was not just time off that had such impact. Events like the opening of a new
academic building, preparations for a new instituiade email siite, and a commencement
ceremony that i ncl-avereidtbyasiingls Presalens(antewerd siostf i r s t
of the participants worked) were among others that also disrupted the backdrop of normal
rhythms amongst which progress typically @meced. More than just using up objectively
measurable chunks of time, these kindsofnomut i ne events created sub]
during which participants seemed disinclined to devote energgriessentiabctivities like
Bace that might makihem crazier.

What is interesting about such disruptors, however, is that they highlight the presence of
that which was disrupted. As stated earlier, one of the goals for this study was to find ways of
weaving more collaborative knowledge sharing intoféteic of our regular work activitiedn
these regards, any success we achieved in the Bace project of necessity came from turning
participantsdéd willingness to take on yet anot
some of the existing rhyths of our workplace.

For instance, besides sparing us some logistical overheastpgduling all wholgroup

meetings for Wednesdays helped to minimize ab
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weekendo phenomenon: d e s p anteeates were@enerallyphigghat n a't
the whole group meetings (85% on average). It also avoided clashes with the begfirth@g

week blitz of support requests that seems to occur in our environment while simultaneously

allowing our three small groups thexXibility to possibly use the quieter period towards the end

of the week for lasiinute or loosely planned meetings involving more intensive hands

activities. (My small group, for instance, most often met on Thursdays or Fridays.) Holding the
whole-group meetings on alternating weeks also provided additional opportunities for

individuals and the small groups to work on project tasks betwixt their job duties while still

staying somewhat in tune with, and potentially contributing to, what others lar¢jee group

were doing. A bit of crossgroup attendance did happen at the small group level, particularly

where members from different small groups ordinarily worked in proximity to each other.)

Indeed, knowing that a whelroup meeting was next weeken spurred attempts to get things

done during the Aoff week. 0-weekhhwhalegrouphi s patt e
meetings nestled amongst the-praésting rhythms of our environment acted as a basic skeleton

with small group meetings and ethinteractions filling in the flesh of our activities.

While many such rhythms were based around weeks, others stemmed from another
fundamental reckoner of time in our academic setting: the semester. The roughly 24 weeks of
data collection for this stydwvere somewhat longer than a standaraviéék semester, and they
did not focus on academic schedules per se. Observations here are therefore necessarily
tentative, being based more on years of experience in this setting than on an abundance of data.
Yet many academics would likely agree that the semester also exhibits its own kind of pattern:
the opening weeks are filled with energetic and sometimes chaotic activity, followed by a

settling in and Agetting down atohiwog kp eér ipadate
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term, followed by an almost sudden realization that the final weeks of the semester are coming
fast, and finally a push to wrap up final assignments, exams, and grade submissions.

As support staff, we Bacers were not driven so diydntlpurely academic matters such
as midterms or grades, but the activities of faculty and students indirectly contributed to the
boundaries and pace for our voluntary project via changing demands on our time, energy, and
attention. Thus, it may not berpusing that activity on the Bace project did not proceed at a
uniform pace but instead roughly paralleled this kind of semesterly trajectory, albeit a bit shifted
to accommodate the workflows created by actual semesters. See again, for example, Appendix
where project milestones are shown below the horizontal timeline and majprajeat events
are shown above it: most Bace accomplishments seem to cluster around the gaps between those
other events.

Besides needing to take advantage of the naturalrappties afforded by the rhythms of
our environment, one lesson that may be gleaned from these observations is that the priority of
collaborative activity in the larger scheme of things seems to be an important factor in just how
much time and energy agedicated to it on the everyday level. For us Bacers, it had become
more valued and promineitut work on our collaborative project and our outreach to each other
more generallyeverthelessemained secondary in the face of overriding concerns folimgeet
our individual job requirements. To the extent that our efforts during the study were shaped by
the same factors influencing work life in our IT group more genetaily suggests that some
formal, managemerganctioned reorganization of our workpeassibilities and performance
expectationgould help make collaborative activity more sustainable: i.e., a more fundamental
part of the job, not an addendum tolitentionalinclusionof collaborative relationship building

as anormalpart ofbusinesgrocessinstead of something that develops in opposition, toaty
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help to reinforce and leverage collaboratiiendly values and intenti@ Making human
elementgart of processould help tdetter integrad collaborative knowledge sharing into
everydayactivity instead of keeping it confined to purely voluntafforts that can be too easily
displaced by the larger patterns of our environm&aich explicit incorporatigrfor example,
might be facilitated in part byurposefullyleveraging thehythms of the environment, perhaps
complementing everyday collaboration wathllaborative activitieplannedspeciallyfor those

periodsthat are typically lesbusy.

Until now | have tried ta@onveysome of the more salient structural (organizing) and
cultural (meaning making) factors at play during the Bace experiewtat may be thought of
as aspects of and/or factors influencing the intermediate outcomes predicted in the embodied
conjecture (see Appendix G). In the next section | will present sataesummaries that may
help to clarify the state(s) of our collaborative knowledge sharing habits and the accessibility of
our collective knowledga connection wittsuchstructural and cultural elements
Knowledge Gains

Knowledge scoresAl t hough t hiwas primariydry uhderstindicguhe
social arrangements that promote knowledge sharing in the study cameasonable place to
|l ook for evidence of fAknowl edge andskdleoftkei bi | ity
people accessirgpidknowledge. Indeed, one of thiessonf Knowledge Building
Communities is that eommunal focugan confer learning benefits to individug&cardamalia,
2002; Scardamalia & Bereiter, 2006; Zhaat al., 2009) Focused on an itructuredin situ,
workplacebasedproblem as it was, the study design did not includelbaedined curriculum

of testable subject mattdrat might serve asteaditionalyardstick with which to measuseich
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individual gains However, it did includgre- and poststudy knowledge scores for 10 brdad
relatedskill areas (see AppendR). Initial scoreshelpedto inform the formation of small
groups butsuch scoremay also serve as a basieasure of individual knowledge states.
Positive tianges inhesestates couldhusbe construedsindicationsof the kinds ofindividual
benefitscited byothers

With the average score of all participants across the 10 categories showing an increase
from 1.38 to 1.98changes irthis measure do suggest there wsymeknowledgegains. The
dissection of these changes depends somewhat on whetfsrubés put on raw increases
the 5point scaleor insteadn change# standardize@dverages Consideringhe formerfirst, as
shown in the first table of Appendix Epllaboration (+1.08) and Problem Solving (+0.8&ye
among the top thresategoies showing improvements hat these would bubble up makes
intuitive sense given the collaborative and problems ed nat ur e of t:he st ud)
we not only engageitt collaborative problem solving but als&plicitly discussed trse areas as
topics in and of themselve€hanges in Macintosh and Visual / Graphics show the smallest
changes, and this also makes some sense given that none of the predwetisiated were
specificallyMac-based and that olif group has traditionally paid moreextion to function
over aesthetic form.

The Windowsaveragealelta (+1.23) was the largest, which magense considering that
most of the group uses this platform on a regular basis and would thus have spent considerable
time working through technical igss in this environmentn addition, me of the products
evaluated, Spiceworksjas not only Windowsased bualso exhibitedsome particularly useful
features for managingrge numbers dfVindows systemén ongoing need in our environment)

which may have encourageghrticipants to explore more advanced topics related to the platform
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Windows Management Instrumentation (WMI) stands out as one of éldeamcedopics as
Spiceworks seemed to leverage it quite a bit

Still looking atincreases in rawcere averagesiextrunners up were Networking (@),
Databases (+.56), and Web (A.4Given that thesareasare all central components of anline
(i.e.,web-basednetworked)ystem thastoresknowledge, it makes sense that participants
would alsoencounteseveralbproblemsolving, potentially knowledgéncreasingepisodes
related to theseechnological categoriedndeed, nearly every product we evaluated involved
web-based components as well as some type of database. (Twiki stored datax filatst
rather than a relational database such as MySQL, PostgreSQL, or Microsoft SQL Server. This
was noted as a deficit in the product and was a primary reason for its elimination as a candidate.)
To some extent, it is surprising that their centrgbortanceo much of everyday technological
life, as well as the Bace project itsalfd notencourage greater gainBerhaps these smaller
gains reflect a greater technical difficulty involved in theseewhamorespecialized niches:
i.e.,although hese technologies underpin many modern systems, becoming skiteann
requiresdeepermore targetedand thus harddo-developknowledge In this light, hat they
increased at all, even if more marginallysig#l noteworthy.

Changes irstandardizeagveragegor each of the knowledge categorias expressed by
C o h edefiest sizeaand as tested through a series of pahtedts(p < .05, 2-tailed), provide
an additional vantage poifdr corroborating thesmcreasesvhile taking into account variability
in the categorieésee the second set of tables in AppendixPpmthis view, for instancea
significant improvement was observed from pre to poBrablem SolvingCo he n 6 s
d =1.1895), Collaboration C 0 h edr®.8444), and WindowsC o h edr®.8642), the effect

sizes of all three wenelatively strong (>.8), antheywereagaintheskill areas with theéop
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threelargest effect sizesA significant improvement was also observedMetworking
(C 0 h edr 67863, whichshowed what is conventionally considereihee d i umo ef f ect s
(between .5 and .8andDatabases o h ed=84467) just missed this cutofind so could be
considered more of a Ofnwamaigihaly significantipmvement) ef f ec
(p < .10) was observed faWeb C 0o h ed=63870. Theskill areas with thgreatesgainsthus
appear similar from both viewpoint§&iven that the numbers of cases involved in computing
such statistics is small, these calculations shoulth@g@iven undue weight. However, that
statistical significance was reachetdall despitethis mathematicallgonstrainedontextadds
credibility to the notiorthat there werendeedreal effects.

Pivoting from knowledgecategorieso individualandsmallgroup performanceheraw
score deltaand the raw score deltas by small group tables in Appendix P also provide insight
into how these effects manifested for particular participamtssmall groupsNotable examples
include a 3.18 pointincreasen Par ti ci pant frida2.58pointingrbagerimt i on s
Participant 7 6 €onsdideringmimersrkall graup cordeathighlights that Group 1
showed an average increase of .76 points across all 10 categories, with Groups 2 anthg follow
at .5 and .54 increases on average. With an abundance of shaded areas in the figure for deltas by
smal | group, Group 106s s c owhenlockingbotyamwssthe em par
participantsandthe skill areas

Like the knowledge categognalysis aboveghese impressions of ramitial and ending
scoredeltascan be checked against standardized versions n g CQeffécesizas.s
Unfortunately,8 s hown i n t hedbysmblligewahdr f €@ohendsvi dual
knowledge scoresarving up the data for this kind of analysis produces some additional

mathematical constraints that make statistical significance hardbs¢éovethetables show
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fewer blueshaded areasfrom these cases, it can be only be observed that Groupl showed
significantimprovementsn Databases§ o h ed+~@.52) and CollaboratiorQ(o h edrad.686)
andmarginally significant improvemert&n Windows C o h ed+a.80) and ProblenSolving
(C o h edra.55). By contrast, for example, Group 3 showad)ereffect sizes in Windows
(1.36) and Problem Solving (1.74), though significant gaiase not observed in any of the
otherskill areacategories (The Windows score at leasight be somewhat gfained by the
fact that it was Group 3 that evaluated the Windoesstric Spiceworks product.Jhese kinds
of differencecver al | suggest tinpaticula@Gios aleprly éxpesience@ mb e r s
increasesn knowledge scores

Mathematical analysissale, it isimportant to consider hathas gonento thesescores
As acomposite of selfating and ratingby othersthescoresareperhapdess vulnerable to pure
subjectivity than other seteport measuresi.e.,they areat least partlyntersubjectiven
nature and purposely so to make them more robirsthe endthough,they are stilbasically
justimpression®r perceptionseported by the participantsalbethey quantified and gathered
systematically As suchthey might be bedtr thought of aselativebellwethers rather than
absolute oprecise measuremerdgknowledgeor changes in knowledgé& hat sai¢such
impressionseverthelesgeflect by definition,t h e p a r wieiv or expesiande s I this case,
it seemgheyexperiencedrather noticeablaendtowardsknowledgeimprovementsboth
overall and among the small group boundariésothing else, thee measuresuggest the
participants came to ségemselvesrightly or not(or partlyso), as more knowledgeabtban

they did previousti which borders on thentirelydistincttopic of self-efficacy (Bandura, 1982;

6 Some flexibility in the p value cutoffs for expanded consideration may be warranted given the somewhat arbitrary,
conventional nature of these cutoffs and the exploratory purpose of this study.
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Zimmerman, 20000 r possi bly reflects a better under st
interactionshutis perhgs a positiveoutcome inany case.
Qualitative evidenceof knowledge acquisition Despitethesechanging impressions
directly asking the participants what they have learasd didin various guisethroughout the
study,did notevokea long litany of newor deepeningnowledge or skills.Indeedabout
halfway through the studpne participant even sagfiite starkly Thii s pr oj ect hasno
particularly exposed me Toosonseexyentnheswnaytbedubdtoa c al
lack of mnscious awareness of exactly when learning occurred: unlike lessons learned in school,
which are taughandtestedwith scored exams handed back to the learfoeneeviewand
knowledge consolidatigrihe lessons we ITPs learn are ofteurkily definedandvetted against
the (dis)functionality oi.computer or system or some other broken thi@gnanding attention
Oftentimes the fix occurand we move on tdousingthe nexti f i witlelitile reflection on how
we applied what walreadyknew versus whatew knowledge we attained to fix the problem.
Thus, | suspect that molearning happens than candpecificallyrecalledin detailafter the
fact. (Incidentally, the average knowledge score for the originator of the above comment
increased by 33.4%.)
There are, however, other indications of knowledge acquisition stemming from the

collaborative projectSome of these are simple statements such as this one

| came across a new programming IWwaldnjuage a
have learnedbout Haskell if | hadn't installed the visual editor. Honestly, | never would

have installed the visual editor if you hadn't installed it on your wiki project

In this case, the participant was engaged in individual learning but the impetus behind it

stemmeddirectly from theefforts of participantsn a different small group
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The importance of socially induced motivatioraisoevident in comments like this one:

As | mentioned in the group meeting, using a bfitd] for tunneling is new to me. |

had to read a tutorial online to understand (enough) what | was looking at. Luckily for
me, | can be taught and learn fairly quickly either by instruction or self taught. It is also
the first time I'm usingv] SphereBut I'm pretty sure I'll have no problesmavigating

around that as | am somewhat familiar with the nomenclature used through out the menu

options.

This commentvasmadein response to a mechanism | suggested to the whole group for
accessing our VMware infrastructure, whighs restricted tonly portions of the networkin
this case,wehadfopc el | a b or a teehnicalsetugbefdre wie boaldddresshe
matterson which we weraultimatelyintending tofocus The solution involveatonfiguringIP
tunneling to work arounthe addressestrictions Doing this with commands saved in a batch
scriptthat could be r@xecuted at willrather than relying on manual configuration each time
access was needetould save time and effort and ensure that everyone could reliably get to the
resouces. This approactwas apparently new to this participdanhd probably othersas was
the virtualization environment itselind encouraged him to seek out additiemalerstanding of
the topics Indeed, te commentsggests a desire to demonstratehtgeneral knowledgeability
and the abilityto e ma i n A acquiiny emoreknowlgdgeas needed.

Indirect evidence of individuaknowledge gainsor least exposure to new knowledge,
can also be gleaned fromriousinteractions Indeed, any interactioin which an individual
cameto othersseekingnputand ldt with a solution might be said teaveexposd a variety of
opportunities for learning. Whether thdsssonde@ame an i nt egr ated part

thinking is hard to saynot always having accesswen similar circumstances resurfdde
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it est 0 t hlbuttheirpotentialtoiindugeddtterknowledgeseems obviousConsider in
greater depthfor exampleaninteraction in Slaclriefly alluded to earliera casen whicha
participant leveraged his Bace connections to solve @aoe problenfsee Appendix R) The
conversation began withsamplestatusnquiry about network connectivityut developed into
an extended exchang&posng interactants t@range oftopics These included detaitanging
from the location of internal resources such as the Network Statuspdtiee addresses
differentlegitimateDHCP servers in the environmetd,commands to identify machines by
their physical addresses, and spet¢ools not onlyto locate rogue DHCP servers on a network
but also tadentify the manufacturer @fivennetwork devics using only their MAC address

Theexchange also demonstratagh level troubleshootingtechnical reasoningnd
strategizing Theseexposed thinking abotihe way the DHCP protocol worksdthe
relationship between network layessich as IP addresses versus MAC addrephgsical
switch portsand bridged connection#t the same time, inodeled annvestigativeapproach
for combiningtechnicalknowledge with information about the environmexnitch as room
numbers and drométworkjack) locationsto physicallyseek out and remove problematic
network devicesWhile mostof this exchange took place betweefewparticipants, several
othersdemonstrated interest loyaking small contributions or passing remarks.,they were
watching the exchange even though they were disincbnadable to contribute more to it
That they were watchindnoweveralso means a potential for learniegen for those on the
periphery Thus it seemghat this single exchange provided several participants with
opportunities for improving thetechnicalprowesson multiple levels

Similar exchanges occurred within tliamework of the Bace project itself.he

members of small group 1, for instance, reported great success at working out technical
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challenges whileo-workingin lab. Combined with reportiemonstrating theshared labor,
this suggests that each ob#k participants was directly exposed to a number of technical
situations with which they were unable to deal individublly were together able to overcome
and learn from in the procesSometimes this included allusions to skills, once possessed, that
had atrophied over time but were rejuvenased updatedia work in the collaborative project.
Participants 1 and 6, for instance, both repostddsfaction over theharpening btheir Drupal
skills throughtheir projectrelated efforts.| know that | grsonally found myselearning not
just through interactions with othér®.g., as they explained the role of taxonomies in Drupal or
the process for integrating plugins into Redmigich learning was complemented by amn
efforts tobuild andfurther solidify my understandingf issuesvell enough to preseaind
explainthemcoherentlyto others andto sometimes persuade theéomaccepia particular
direction e.g.these includeny understandingf things likeParsoidand wiki markup or
markdwn languages, how different namespaces in MediaWiki might be leveraged to expose
some articles publicly while keeping others private, and how to build a sensible strukcttine in
free-form space wikis expose
These are only some examples. Throughathweeks, the collaborative process
exposedearningopportunitiegime and again Whole group meetings, for example, almost
awaysi ncl uded bouts of Atech tal ko theincollsdgues h par
on a variety of project andn-project mattersand Slack was an omnipresent mechanism
all owing us to r eac Mhabwasamartgthamostinterestingd s not i ce
developments, however, was thag tearning benefits of the collaborative process were both
directand indirece x posi ng individuals to their doll eag!

e.g.,viaimplicit comparison wittothes 6 knowl edge or wellahaghitor e t o ul
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help or influence othefisto independenthseek outdditional knowledgéo improve their own
understandings.
Engagement

As a break from to the way participants interacted within the usual confines of their jobs,
engagement in the novel collaborative Bace project and even the study itself can be thasight of
rough indicators of collaborative engagement more generally. Thus, it may be interesting to
consider participation levels and even data submission rates throughout the study as a kind of
basic proxy measure for the outcomes that are of most interest he

Whole group attendance.Attendance is perhaps the most basic level of engagement.
As alluded to earlier, at an average of 85%, attendance at the 12gwhofemeetings was
generally high (see again Appendix J). affrom the marked dips in March, attendance
numbers did not vary widely and so may not say much about changes in pre/post states: i.e.,
attendance at the first meeting did not differ much from attendance at the final meeting. With a
relatively smalin it would be statistically difficult to tease out any significance in theturaly
variations even if it exists.

Still, from a desigrbased research perspective, it may be interesting to note that 3 of the
12 meetings saw a perfect attendance rate. Whelenidsemester break may somewhat explain
the 2 successive meetings with the lowest attendance rates (meeting numbers 4 and 5 with 58%
and 67% attendance respectively), there are less obvious potential reasons for these instances of
full attendance. Pedps they were simply occasions when circumstances did not prevent some
participants from being present. It could also be that they correspond with periods of time when
less obvious progress was happening amongst the small groups and participants\igiasome

more compelled to honor their voluntary commitment to the project by being sure to attend the
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whole group meeting. Throughout the study various participants did make nearly apologetic
comments mentioning their lapses in participatighich bolstershis line of reasoning.
However, looking at messages | sent ahead of these particular meetings, | might also suggest that
the agendas for these meetings generated some extra ineaestularly meetings 7, where
real product comparisons would takegadaand 9, where we planned on discussing the results of
the Afirst I mpressionso sur veywhatessgntallyge suppo
became our first round of voting. Perhaps resuiisnted agendas in which participants had a
stake in @fending or promoting their preferred product helped to boost their determination to
attend.

Small group presence. There were no attendance reporting requirements for the small
group meetings, and what constituted a imgahay vary somewhat at that level since many
small group interactions were likely informal and perhaps spread out across relatively brief
electronic exchanges. The group logs, each kept in a Sakai forum where any Bacer could see
and/or comment, were ieided to capture at least some of this activity and therefore provide
some sense of participation levels at the small group:lewvél at mi ght be cal l ed
not attendance per se. However, these entries turned out to be somewhat less volurdinous
richly detailed than anticipated. Figt@rovides some summary.

My sense is that these numbers only partially represent actual participation in small group
activity. For instance, considering the length of the study, members of Group 3 posteelyelat
few entries, and these consisted mostly of sparse outlines summarizing questions or issues yet to
address. Additionally, no one in the group replied to any posts. Yet this group showed a great
deal of enthusiasm, especially early in the study,saiedeeded in evaluating at least 2 products,

one of which eventually became our product of choice. This group seemed to use the forum
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primarily as a task list or an aftdre-fact trail of their activities and thought process rather than
as a means of pantially interacting with each other or the other groups. Given that half of their

entries were posted by the same participant but reference activities by other group members, |

suspect that posting to the forum was a task assigned to an individuagmulpeand not

something group members worked on jointly.

Figure 2: Summary of group log posting activity
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Shaded cells represent posting activity for members of the given small grougxahRwle, Participants 1 and 3

were members of small group 1 while Participants 2 and 8 were members of small group 2. Participants were
encouraged to read and respond to posts from their own group as well as others but, barring facilitator activity, there

were no Crosposts.

This is not too dissimilar to the way my small group (Group 2) handled the group logs:

typically, we made individual comments and observations to a joint Google doc where we would
gather our thoughts among our groapleast reading f

One of us wouldhentake a turn at posting it to Sakai for the other groups to see. We attempted

not

modi fying

.0on

to share this responsibility but, having made 55% of our posts, | (the Facilitator) clearly

shouldered this dutyisproportionately to the othersa disproportion that was perhaps

exaggerated by a prolonged absence of one of our group members.

e

anc
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Group 16s use of the |l ogs came cl osest to
mechanism, with a variety of substantivatent and members taking part in a more equal
fashion. Perhaps factoring into their dynamics was the relatively small degree of heterogeneity
in terms of workplace grade / responsibility levels in their group: i.e., Groups 2 and 3 had three
AssistanDirectors spread between them whereas Group 1 had none. Nor did Group 1 have the
facilitator as a member. Perhaps together these group composition characteristics encouraged or
allowed individual members to take more initiative.

As a data source, the grolggs did provide some insight into the substance of
interactions at the small group levethings | could not observe directly since | could not be a
member of all three small groups. However, on the whole, it seems that these patterns in the
group logdndicate less about participation at the individual or small group level and more about
the relative lack of utility of using this type of mechanism (in this case, Sakai forums) for
promoting interaction. With Slack already in full use, it is quite fbss$hat participants found
the forums to be something of a tacladexercise more akin to homework than a tool for real
productivity and knowledge sharing. Given the #t@ak responsiveness of Slack versus the
somewhat fAol d s c h gledfine farioms,pliuswhe mard struetliralle s h s t
challenging need to browse to an-ofithe-way web page to even find the forums, this should
perhaps be unsurprising. Yet it may nevertheless be a lesson to remember for future attempts at
promoting interactins within our environmerit.

Individual confidences Throughout the 24veek study, | presented the participants

with 10 sets of prompt®ne set about every two weeksat probed for private responses to one

! Only public Slack communications were visible to me, 8tatk logs were not sufficient to tease out interactions
at the small group level. Otherwise, they might have been an interesting source point of comparison to consider
here.
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or more qustions(see AppendixXC). Participants could also choose to write about anything else
they desired. Figur@shows a summary of these journal entries.

While sharing impressions with a single individisahot quite the same as sharing
knowledge at &ollective level, these data suggest a degree of willingness to support the
collaborative goals of the study. Although two participants did not respond at all to the prompts
and a third responded to only one prompt, two participants responded to ahiftsand
several others to at least half of them. Considering that requests for these submissions occurred
amidst requests for other responses as well as the actual, ongoing work required to bring our
online system to fruition, the response rate seents figh. This possibly reflects a high level
of pre-existing commitment that one might expect among participants that are essentially self

selected.

Figure 3: Individual journal entry submissions

-~ total
JEDL JED2 JED3 JED4 JEOS JEDG JE07 JEOB JED9 JE1D words

Partl ¥ ¥ ¥ ¥ ¥ ¥ ¥ v 2089
Part2 0
Part3 0
Partd ¥ ¥ ¥ v SE4
Parts ¥ ¥ ¥ ¥ 983
Parte v ¥ v v v v ¥ v g21
Part? ¥ 248
Partd v v v v v ¥ ¥ v v ¥ 2755
Partd ¥ 619
Part1l0 v ¥ v v ¥ v v ¥ v ¥ 3637
Partll ¥ ¥ ¥ ¥ ¥ ¥ 1007

total 13143

average 1195

median 983
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A check mark in a JE (journal entry) column means the given participant submitted a response to the prompt. Word
counts come from Microsoft Word.

However, this may also be an instance where the choice of platform for running some of
our Bace activitie$ Sakaii helped to increase engagement: the assignment module that | used
to post the prompts and collect the responses also provided a Feedback mechanism that allowed
me to reply to participant submissiondy replies through this mechaniswtalednearly 17,000
words across the term of the studyth relativelylengthy replies going to Participants 10, 8, 6,
and 11 and an ongoingxchangewvith Participant 10n particular Thus, what could have easily
remainedaonvay communi catiensobmiiparngcdata to the
into something of a twavay dialog that in some cases remained established throughout the
study. As this sort of exchange is fundamental to the kind of knowledge sharing community at
the heart of this study siimportance should perhaps not go without comment. To the extent that
this dialog did further our efforts, i worth underscoring the possibility th@adersvanting to
facilitate efforts like Bacén their own contextsnay get best results when thigmselves
manage to model willingness to share their owimoughts, insightsand knowledgeandto
engage in collaborative dialog.

Knowledge Sharing

Whole-group relationships. Participation rates in the 12-hieekly social network
analysis (SNA) surveys may also be worth noting, both as a proxy measure of engagement and
as background for interpreting the results of the surveys themselves. Even with the relatively
small number oparticipants in the study, obtaining perfect submission rates across the duration
of the study was not possible: the mean and median number of responses per survey were 9.67
and 9, respectively, out of the possible 12 total respondents. As a fulipaenttio the project, |

expected to engage in genuine knowledge exchanges with others and saw no reason to consider
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such exchanges to be invalid instances of knowledge sharing. Thus, the surveys included me as
a potential giver and receiver of knowledgnel dhese rates therefore also include my own
responses to each of the surveys.

As in with other data sources, response rates on this instrument varied over time. While
surveys 1,2, and 12 received perfect (12 out of 12 or 100%) response rates, sante9si&re
lowest with only 7 responses each. Fighishows the trend across the 12 surveéyensidering
the length of the study and the ongoing nature in which data were collected, even a response rate
of 7 out of 12 arguably showshggh degree of imestment in the project and its associated
activities Still, the eighth and ninth surveys are low points in something of a downward trend

that only turns upward again towards the last weeks of the study.

Figure 4: Responsef) to SNA surveys

Response rates across SNA surveys
12

10

Note: Asterisks in the survey name denote that survey responses for the given survey are expected to include
knowledge exchanges between participants outside the confines of the Bace project: the first surveipuiasl dist
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before the project had gotten under vaa so necessarily excludes Bace actj¥dy surveys 6 and 12 the
respondents were asked to consit@rBace interactionwith other participantsThis was intended to help gauge
whether the project wasling any impact on extiaroject relationshipsSee Figure®a andsb, to be discussed
shortly.

Juxtaposing the timing of the surveys against project events on the timeline (see
Appendk K or M) shows no obvious projectlated reasons for this dip study engagement,
suggesting erhapghatthis merely reflects a degree of survey fatigue after months of engaging
in the study and projectOn the other hand, juxtaposing them againstproject events (see
Appendx L or M) does show these low pointdléaving a series of somewhat nooutine end
of-semester activities. Ext@oject structural factors such as convocation practice would
normally introduce deviations from the usual routines, but our Olzamizic convocation
practices and special concerseem an especially likely contributor to a{éssrzealous
commitment to completing yet another survey.

Regardless of the reasons or significance of the response pattern, missing data posed
some difficulties for analysis. In order to reduce the Wdipotts introduced by such gaps, | opted
to analyze the responses in a way that did not necessarily exclude knowledge exchanges with the
missing respondents. This was possible because the surveys included questions about not just to
whom the respondent gakeowledge but also from whom it was received. Considering that if
A givesto B it necessarily means thatr&eivedrom A, asking the question in both forms
means that a relationship between A and B can in theory be observed even if one of them does
notrespond. This is something of an optimistic way of looking at the data: it assumes one
respondentds report indicates that a knowl edg
corroborated by the other party. An alternative, more conservativeaapprmuld be to assume
that no relationship occurred unldssth A and B said it did, thereby perhaps giving more

credibility to these selfeported, recalbased data. Thus, this optimistic approach trades off
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more certainty in the observations for thesgibility of noticing more knowledge exchangjes
practical choice that may be somewhat justified considering a) the exploratory nature of the
study and b) the relatively large impact of missing data on an already small set of observations
(see Appendin).

From an SNA perspective, one way of evaluating changes in knowledge sharing
relationships ofitiesd among a given group or network of people would be to look at trends in
relationship density, i.e., the proportion of relationships that occur outpdssible ones. For
example, in a network that has 3 actors A, B, and C, if every person shares knowledge with every
other person, that produces a total of 6 possible knowledge sharing relationships: i.e., A gives to
be B, A givesto C, B gives to A, Bvgs to C, C gives to A, and C gives to B. If in-ai@le
network only 2 such relationships occurred, the density would then be 2 out of 6, or 33.3%.
Thus, if the density in a network goes from 2 of 6 (33.3%) to 3 of 6 (50%) to 4 of 6 (66.6%), this
couldbe considered a basic indicator of an upward trend in knowledge sharing within the group.
In a 12person network, the number of possible relationships incifdasethe basic premise
remains the same: the presence of more relationships or ties bpawgepants over time
would indicate more knowledge sharing.

Figuresba andsb show slightly different views of the density of such ties for the whole
group across the course of the studifese views represent the saemactdata pointsjust
drawn agaistdifferent high and low boundaries on the vertical &axisrder b look at the data

from different vantage pointdJnfortunatelyeven with the peaks and valleys illustrated more

8 In a 12node network, the number of total possible knowlegigig relationslps is 132. This is perhaps easiest
to grasp if pictured as a grid of spreadsheet cells such as those shown in Appendix N, where participant 1 potentially
gives to participants 2, 3, 4, etc.; participant 2 potentially gives to 1, 3, 4, etc. Sincerthésmsgtiare and the

diagonal (where a participant row crossesitsowncolumn e. , where a participant woul

or herself) is usually discounted, the general formula is {n*n)
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dramatically viathe zoomed iperspectivef Figure5b, neither viewappeas to offer any

immediate or obvious conclusions to be drawn about the trend. As alluded to earlier, surveys 1,
6, and 12 also have a different emphasis in that they are expected to inchiBkceon

interactions between the participants, which mfghther complicate interpretatiorthe wording

of survey 6 f oBaucsee si notné rya cotni ofinnso,nd0 whi | e t he

AfBace @&mad en d mt(see Appendixdh s O

Figure 5a: Density of ties
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Figure 5b: Density of ties (shorter vertical axis to foreground the peaks and valleys)

WG - Tie Presence
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Note: Density values were calculated in Microsoft Excel but compared against the output ofRinigetti et al.,
2002) a wellrecognized SNA prgram, for validation.

On a basic level, using surveys 1 and 12 to compare in a somewhat classical fashion the
pre and post network density, both of which include-Bane interactions among the
participants, suggests an overall increase in relationshgtgérirom about 37% to about 48%,
a somewhat sizable increase of more than 28%wever, given the variation at other points in
the timeline, it is difficult to ascertain how representative or meaningful this difference is. The
ending value is noticeably above the mean (38.8%) and median (38.3%) but so are the values for
surveys 34, 7, and 10. The mean and median are also only slightly higher than the starting
value. In addition, gven that survey 1 measures {oe norrBace exchange levels while survey

12 measures both Bace and +Race combined, this pite-post change reprass not an

%The ending value minus the beginning value, @ibéd by the beginning value, yields the difference as a
percentage of the beginning value: i.e., (44373.2)/37.12 = 28.58%.
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increase from the baseline Baceactivity per se but mainly an increaseowerall exchanges
between the participantsost likelydue to their cgparticipation intheadditional project. This
is adesirablechangebut it perhaps offers lesssight into the internal workings of the
intervention design.

Tabling the question of interpretation for the moment, or perhaps complicating it further,
it may also be worth considering a somewhat more qualitative dimension than the simple
presence or aence of relationships captured by these numbers. A binary framework does not,
for instance, distinguish a knowledge sharing relationship that involved deep or iterative effort
from one that happened via a brief dialog. However, although any quantizdnmeg
mechanism necessarily reduces such qualitative aspects, the portion of the SNA surveys that
asked about Anumber of timeso interacting wit
involved, does permit consideration of more than just the yostate of any potential
relationship during in a survey period (see again Appendix D).

Taking the participant rankings of each of these two factors on a scale of 1 to 5 and
mul tiplying them yields somet hi ng thatfatleastc o mpo s
allows exchanges with high time and/or effort investments to be distinguished from those ranked
lower on these dimensions. Such scores can also be normalized by dividing by the highest value
possible (two Epoint scales=5x5=25), thus turgithem into percentages much like the density
scores. Although rankings such as these, particularly the effort ranking, are arguably only
ordinal or possibly interval in nature and thus perhaps not strictly amenable tevatio
operations like multiptiation and division, temporarily treating them as ratio for the purposes of

basic exploration and considering the results with calitesall conclusions from designed
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based research ought toibmay provide some sense of any trends in these moreafivalit
aspects of the observed relationships.

Intensity values are shown in Figure 6 alende the percentage of realized ties or
relationshipg i.e., the density values from Figures 5a and5le the density scorethese data
show thafi a v e ringegsity §with mean and median values of about 11% and 11.5%) follows a
somewhat variable path. In this case, thetpneost delta is about 30% similar to the
roughly 28% change in densitybut the trend is in downwarddirection. To the extent &t the
focus remains on just pre and post states, it might be tempting to conclude that relationship
density and relationship intensity are inversely relatddht relationship density increased while
relationship intensity decreased. Intuitively, thisk@s some sense: given a finite amount of
time and energy, as actors engage in more relationships, they will have less time and/or energy to

spend on any given relationship.

OThe ending value minus the beginning value, all divided by the beginning value, yields the difference as a
percentage of thieeginning value: i.e., (20.404.26)/20.45 = 30.27%
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Figure 6: Intersity score of realized relationships
WG - Tie Presence vs Intensity

50.00%
45.00%
40.00%
35.00%
30.00%
25.00%
20.00%

15.00%

10.00%

5.00%

0.00% e e
snal® [pre- 5 - . - snal . 5
- |:: znal sna3 snad =nas . . sna7 snad =nal snall snall v R
bace) {bace+) (bace+]

— Rozlized ties 37.12% 35.39% 46.97% 40.51% 35.71% 33.33% 42 86% 36.61% 25 85% 43 65% 35.00% 47 3%

Avg Intensity of ies  20.45% 12.04% 8.48% 13.56% 5.20% 12.52% 12.74% 10.45% 5.79% 8.55% 3.29% 14.26%

Note: the average intensity calculations in this figure exclude cases of zero intensity due teetkistanoe of a
relationship i.e., they reflect the average intensity of realized relationships only. Howlexéndividual scores

from which each survey average is computed are themselves an average of the giver and receiver scores for any
given relationship. Because the optimistic approach does not necessauitiearlationships with missing
respondents, th average may incorporate zeroes stemming from missing responses frortheitieer or

receiver. Thus, missing data may push the intensity values somewhat downward.

Whether and how that would affect th@lueof those knowledge sharing relationships i
not readily discernible given the data collected but is perhaps an interesting topic for future
research. It could be, for instance, that low intensity knowledge sharing relationships within a
group are more productive or useful in some ways than highgity one$ e.g., se¢dansen
(1999) or maybe lower intensity is an outcome or indicator of ongoing relationships that are
well-honed. However, for the presenidy, more ties and ties with higher intensity were
assumed to be better, and so a decline in intensity presents something of a puzzle. Such a
decline, taken alone, possibly even suggests that the designed intervention had an undesirable

impact on knowledg sharing.
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To some extent, the use of a composite stmrimtensityprobably deserves some further
unpacking, as perhaps does soeewhat ambiguouwotion of effort itself: e.g., relationships
t hat participants experdretn@ emiaghtr elgaui d enrg aid ee
less costly or more desirable, and so reports that rate effort lower could potentially reflect
improvement@ terms of rapport or honing of the social skills that facilitate such interactions.
Practical constrais prevent a deeper consideration of these possibilities here, but these also
seem like interesting lines of thought for future explication. For now, a somewhat agnostic
interpretation regarding intensity may be most prudent, especially given the exttst of
observed variations over time.

Re-applying a desigihased research perspective at this jundtwes., considering the
potential structural and cultural elements at play at each of the intervals along the timeline
might help to make sense otte data. However, it may be best to complicate matters just a bit
more by considering how these elements played out at the small group level.

Small-group relationships. Although the sample size foristcasestudy & relatively
small, it is still possible that some of the trends noted above are somewhat diluted by opposing
forces that average out when viewed purely through a wdrolgp lens. Including three small
groups in the study design turned out to be prddtdarms ofdividing the work load involved
in the Bace technical project. However, this mgibup design element also provides some
basis for contrasting outcomes across three p
influenced, perhaps, by somarposeful choices as well as some unanticipated variations in
groupcomposition(see Appendix Q) Thismay be helpful in teasing out some of the more

impactful factors involved. For the sake of parity with the wigsteup (WG) outcomes outlined
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above Figures?, 8, and9 summarize the SNA survey participation rates, density scores, and
intensity scores for the three small groups SG1, SG2, and SG3.

As Figure? illustrates, SNA survey response rates across the three groups were not
uniform throughout the study. To the extent that such rates can be taken as rough indicators of
engagement, they suggest that the three groups were differently engaged at vgesusvita
perhaps the most overlap in engagement occurring during the initial-feeeR periods and the
final weeks of the study (surveys 1, 2, 3, 4, and 12). This may simply reflect a greater degree of
enthusiasm during the initial phases where volkeintes 6 mot i vati on and excit
prospects of solving the problem might normally be highest, and the last phase where the
solution finally seems within reach. One possibly interesting blip occurs at survey 9, where only
one member from group 3 respled. However, at 3.08, 3.42, and 3.25 for groups 1, 2, and 3

respectively, the averatjagesponse rates across the three groups do not seem radically different.

medi an as compared t those from groupend dndt2i bugges
This interpretation consistent with this groupds hi
silence at other poinisa s o mewh a't burstyo kind of engagement styl e.

“Medi an values were 3, 3.5, and 4 respectivel y. The r
o}
i

s
i
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Figure 7: Responses (n) to SNAirveys, by small group

SNA Reponse rates by Small Group
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Note: Because each small group had 4 members, 4 is the highest number of responses that can be expected for any
given group on any given survey.

The commonality at <certain stages of the
relative similarity in terms of average engagement may suggest that particular elements present
during the initial and ending periods (where engagement, at least according to this proxy
measure, was highest) hold particular value. On a basic level, dét sioybly be that projects
that are longer term, or perhaps lacking clear shteten goals, are less able to sustain
consistent focus or interest. Alternatively, or additionally, perhaps a key ingredient lay in
cultural elements like the explicit discimss about collaborative values and vision that tended to
be at the forefront of Bace discussions during these périoagivational talk that was
foundational to providing rationale for the project and, in the end stages, carrying it to the

broader IT goup. If so, some additional structural scaffolding that more regularly incorporated
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such talk might have helped to better sustain enthusiasm and engagement. However, the
variability between the groups at other points in time also suggests that inter&etppening in
the small group contektthe one thing that definiteljifferedbetween the grougsmay also
have been important in creating differences in engagement.

Breaking out the density of ties by small group also suggests sonigrotgr
differences. As Figuré8 illustrates, for instance, small group 1 showedtherconsistent trend
towards knowledge sharing amongst all members: i.e., on 6 of the 12 surveys, this group showed
100% density, with several other higgmking scores well above thalues for the whole group.
Small group 2 never managed 100% density but scored above the whole group level throughout
a majority of the study. Finally, group 3 scored 100% on one measure but fell below the whole
group at several other points. Averalgnsity scores of 72.08%, 59.58%, and 43.89% for small
groups 1, 2, and 3 respectively capture a similar trend, indicating that group 1 maintained the
most knowledge sharing relationships and group 3 the le#stestingly, this corresponds
somewhatvith the observettends in theC o h edsdore effect sizesas mentioned earlier,
group®s knowl edge sshowedevidende ofelatizelylarge significamt
differences Thoughthere is nautomaticor necessaryelationship between knowledge sharing
and knowledge gainther correspondence heferther suggestkey differences irknowledge

sharingoutcomesacross the groups.
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Figure 8: Density of ties, by satl group
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As was the case at the whole group level, the small group relationship intensity values

seem a bit harder to interpret. For instagce, o u purvéy@! salues in Figurés(density)and

9 (intensity)indicatethatgroup lexhibited100% dendy at the same time dlseir highest

intensity scoref almost 25%, which somewhat contradicts earlier speculations about the

potentially inverse relationship between density and intetsijowever, after that point, group

106s

20s

intensity

intensity

SCOr es

start

trendi

ng

downwar d

s ¢ whichecarrespgnds kvith @dropantdensity, angpiked 6

again insurvey 8, which coesponds with theinighestd e n s i t vy

scor e.

spikes at surveys 4 and 7, both of which exhibit relatively robust density sconpsred to

Fi

12 Any such relationship could never be comglgtinear, at least not as captured in these data, because the
intensity scores are computed only from realized relationships. That is, for any intensity to register, density cannot

be 0; thus, intensity could never be at its absolute highest whenyderagiits absolute lowest.
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whole group levels In short, if there is any correspondence between intensity andydérisit
notsimple Do these values, then, capture anything of interest?

Average intensity scores for groups 1, 2, and 3 respectively were 9.88%, 10.79%, and

10. 69%, which does put group 16s overal/l inte
but at a distance of .91 percentage points be
and .81 percentage points distance between gr

percentage point difference G ovestavwnageqiersityp 2 a
does seem i muonghe ttireefgfo® Gimen that group 1 also scored highest in

terms of density, their relative differentness in terms of lower average intensity could indicate

that they found more or better wagsbalance their efforts across the long run, particularly after

their intense, dense set of interactions around survey 4. If a lower time/effort value does mean
feasier relationships, o for instance, igler haps
approaches early on that worked well for them, and/or that they built enough rapport or skills in
interacting with each other that knowledge sharing became an easier process than what members

in other small groups experienced. Considering that teugt on which group 1 worked most
closely throughout the project ve¥Yiyseemsarly be
unli kely that the | ower intensity scores simp
product was not eliminated ungéitound survey 11 (see again Appendix K), before which both

groups evaluating the remaining two contending products were working hard to shore up gaps in

preparation for the final face off, and yet intensity values were trending downward even then.

Bwhether a .91 difference is indeed very small is difficult to say with any certainty. However, with the largest

value at 10.79 and the smallest at 9.88, the gaps translate into differences of 8.4% (.91/10.79) and 988)i (.91/9

perhaps not large but maybe not unworthy of some consideration. By contrast, the .1 gap between groups 2 and 3
represents a difference of only .92% (.1/10.79) to 1.01% (.1/9.88).

Y“As mentioned earlier, gr ouptbydgraup I o theemost suppordrutieefirst Dr u p a
round of voting.
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Perhapsthen, intensity is interesting to the extent that it must be mediated or overcome in order

to maintain or increase knowledge sharing relationsipgust inisolated caselsut over time.

Figure 9: Intensity scores, by small group
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As this line of reasoning suggestseite are several possibilities for interprgtthese
outcomes For context, timight be interesting to considany salient differences between the
small groups e.g., their makeup, practices, and experieingesticularly groups 1 and 3, as
they seem to represent the most extreme cases. Before finishing this exploration of the data,
then,a closer examination of tlemall groupsnay be helpful.

Small Group Closeup
As indicated in the earlier narrativere Bacers had some difficulty bringing our project

work from small group confines into a fully opportunistic mo@lang et al., 2009yhere
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knowledge sharing could happen at will, as needed, among all partidipasit®d in the
project. Instead, thédivide and conquefii n par all el 06 approach with w
held sway wuntil a product final <choice was ma
upo by reassigni ng dferentrsmall groupsnparticpantmeeregaduotgnt e t o
to leave their group. Some of this sentiment perhaps stemmed from a degree of loyalty to or
bonding with other small group members (e.g., participants in group 3 in particular made several
comments indideng a somewhat competitive egroupversustheirs attitude; other participants
spoke of friendship and other forms ¢tia@hmento their current group membershipSome
reluctance was also due to concerns over potential disruptions in progressroessfe
individuals who might have to ficatch upo on w
by the latter stages of the project, most small group members were apparently developing a
preference for the product on which they had been workidglahnot want to abandon it or
their work on it. For several reasons, then,
Bace experience. To the extent that outcomes for these groups were identifiably different from
each other, to what might thediéferences be attributed?

Group makeupOne component of the study design, driven by the literature review, was
a consideration for what goes into Aideally <c
purposeful choices in deciding how to assign pgudints to small groupsSpecifically, | used
ratings by self and others across 10 skillset areas, taken from the initial survey, as a rough guide
for creating groups with some degree of internal skill diversity or representation in major areas
of expertsei particularly in Linux and Web skills, which are somewhat rarer but quite useful for
a project like Bace. Figuredd shows the distribution of skills ratings across the three groups as

computed from the survey data.
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Figure 10a: Initial skill scores by small group

As rated by others, weighted by self rating {max=5)

Programming Visual / Problem overall
windows Macintosh Linux MNetworking [ Scripting Graphics Databases Web Solving Collaboration avg

5G1

Partl 1.08 0.00 0.00 0.27 0.00 1.45 0.55 3.27 2.55 3.18

Part3 2.91 0.18 0.0 1.64 0.55 0.00 0.00 0.55 2.91 1.36

Part6 0.73 5.00 0.82 1.36 1.82 0.36 0.55 0.18 2.91 2.91

Part? 0.00 0.00 273 0.91 0.00 0.00 0.35 0.00 1.45 0.91

avg 118 1.30] 0.89] 1.05 0.59] 045 0.36] 1.00] 2.5 2.09] 114
$G2

Facilitator -- -- -- -- -- -- -- -- -- --

Part2 0.27 0.55 2.18 0.36 1.82 0.73 1.09 1.09 2.27 0.18

Part8 2.27 0.36 0.00 0.91 0.18 0.36 0.00 0.27 2.73 3.18

Part1l 2.55 0.00 0.18 2.55 0.18 0.00 0.09 0.18 3.64 2.18

avg 1.70 0.30] 0.79] 1.27 0.73] 038 0.39] 0.52]  2.38] 185 108
5G3

Partd 2.91 0.00 0.55 2.73 0.03 0.00 0.09 0.73 3.64 4.55

Parts 1.82 0.00 0.09 0.36 0.00 0.00 0.00 0.00 2.27 1.82

Part9 2.55 291 0.27 1.64 1.45 0.18 0.27 0.36 4.09 4.09

Part10 1.36 0.00 2.27 1.82 3.64 1.09 4.09 3.18 3.64 3.27

avg 2.16] 0.73] 0.80] 1.64 130] 039 111 1o7] 3.4 3.43]  1.60]
Scores in these areas wer e eaimmpruaseakd off 1o 5 (withisimeagingt he par t
Afvery strongo) and adjusting / weighting it by the per
Aibetter t han vea skl areagFoexamplé participantgdigave himself a rating of 5 in Linux but

only 4of the 11 participanty~ 36%)ranked participant A as better than average in Linux, his score for Linux would
beadjusted td.82 (5%(4/11)). If everyone rated person as better than average in a skill area and that person

ranked himself very strong, his score worddchainthe highest possible 5This approach may be thought of as

correcting an overrelianceonselfe por t i ng by i ncor piolreatsdtnigl lotihrealswd iompg nti h
(arguably most accurate) knowledge of self.

In order to reduce my own biases in the assignment process and also to minimize the
appearance that | might latically judgingthe participant8 k n o w madd iy kmowrto the
participants that | would not contribute to these rankings and thus did not answer this portion of
the survey myself. This made the divisor in the scoring formula 11 instead of 12. 1did,
however, include myself as a target for others to ranls smato appear to be shielding myself
from being rated like everyone else. Sitill, without my own-s#lhgs, the Facilitator scores

could not be computed and are therefore excluded from Fi@areGiven an apparent trend in
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ot her sé r awevergtseerhed that these codidgotentially make an impact in
interpreting intergroup differences. Figu@bltherefore includes these scores based on
estimategmade at the time of this writing) of what my sedfings would have been at the time
of the initial survey. Made so long after the fact, such estimates must be treated cautiously but
may still offer additional insight.

BasedonFigureda, f or i nstance, group 3 |l ooks to |
the other groups in terms of overall szoi.e., it is .46 points and .52 points away from the
average scores for groups 1 and 2 respectively, while groups 1 and 2 differ from each other by
only .06 points. The numbers tell a slightly different story with inclusion of the Facilitator
estimats. Group 3 still scores highest on average but now appears most different only from
group 1: i . e. , group 26s average skills scor
creating the most noticeable contrast between these latter groupdiff@ifemce looks not
staggeringly large, but it is potentially interesting in that it corresponds with the contrast noted in
these groupsd density scores. Perhaps most i
noticeablyhigherin terms of Cdhboration skills even as they scotedestin terms of
knowledge sharing density. It would seem there is again a potentially unanticipated inverse
relationship: one might reasonably expect knowledge sharing relationships to increase with
higherskillsr at i ngs (e. g., fAmore ski |l particdadywaeh s f mor
collaboration skills are relatively high. Yet, in this case, the opposite appears to be true. How

can this be?

15 Another possibility is that teams with individuals possessing more knowledge in particular areas creates less
Aposi tive i fohasord&elphasorg BRetveeon team members, lesedto share knowledge, and
therefore promotes less knowledge sharing. | attempted to minimize this effect by distributing participants with
strengths in two key areas: Linux and Web.
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Figure 10b: Initial skill scores by small groupwith Facilitator estimated

As rated by others, weighted by self rating (max=5)

Programming Visual / Problem overall
Windows Maclntosh Linux MNetworking [ Scripting Graphics Databases Web Solving Collaboration avg
SG1
partl 1.09 0.00 0.00 0.27 0.00 145 0.55 3.27  2.55 3.18
part3 2.91 0.18 0.0 1.64 0.55  0.00 0.00 0.55 291 1.36
Parté 0.73 500 0.82 1.36 182 036 0.55 0.18 291 2.91
part7 0.00 0.00 2.73 0.91 0.00  0.00 0.36 0.00 145 0.91
avg 118 1.30] 0.89] 1.05 0.59] 045 0.36] 1.00] 245 2.09] 1.14]
5G2
Facilitator] 4.0 0.27  4.00 3.64 300 000 164 109 400 2.73
part2 0.27 0.55 2.18 0.36 182  0.73 109 109 227 0.18
parts 2.27 0.36  0.00 0.91 018  0.36 0.00 027  2.73 3.18
Part1l 2.55 0.00 0.8 2.55 018  0.00 0.09 0.18  3.64 2.18
avg 2.27 0.30] 1.59] 1.86 130] o027 0.70 0.66]  3.16 2.07] 142
5G3
part4 2.91 0.00 0.55 2.73 0.09  0.00 0.09 0.73  3.64 4.55
Part5 1.82 0.00 0.09 0.36 0.00  0.00 0.00 0.00  2.27 1.82
partg 2.55 2.91  0.27 1.64 145 0.8 0.27 0.36  4.09 4.09
part10 1.36 0.00 2.27 1.82 3.64 109 409 318  3.64 3.27
avg 2.16| 0.73] 0.80] 1.64| 130  0.32] 111] 1.07] 3.1 3.43]  1.60]

Facilitator estimates are based on gust selfratings on the same scale (1 to 5) multiplied by the percentage of
participants who ratedtifea ci | i t at or 6s skills in a given area as fabc

The explanation may partly lie in what goes into the scores. What gets counted as
collaboration skills, for instance, surely depends on the interpretations of specific participants
andalsooneaghar ti ci panté6s familiarity with cowor ke
that this dimension is influenced by or related to a couple of other factors that could cast a
different light on the composition of the groups. The first of theselisfarpnce for working
independently. One of the Likert questions in the initial and ending survey asked respondents to
rate their agreement with the statement Al pr
2=disagree, 3=neither agree nor disagdeagree, 5=strongly agree). As Bace was a
fundamentally collaborative project, | used the responses from the initial survey to spread out the

four participants who agreed that they preferred to work independently. Only two participants
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disagreed with th statemerit not enough to spread across all the graugsd so | opted instead
to group theséogether(in group 3, in conjunction with consideration for skillsets, to see if
perhaps some concentration of this less common individual preference raigifesha
particular impact.

While | did not compute average scores at the time of the assignment, after the fact

analysis shows that these choices resulted in
above the middle or neutral mark, grop2 average falling closest t
independent | vy, and group 306s rmotwerkihmge falling

independently (see Figurd)l With half their members preferring not to work independently,
group 3 might be saithb be the most inclined towards collaboration, which could account
somewhat for the higher pstudy collaboration score of their group: e.g., their preference to
work with others (not independently) may mean they get more practice at collaborating and/or
furthermore, that other participants have seen them working with others and thus ranked them
higher in this area.

Given the other outcomes noted so far, however, these obsensitanidalso suggest
that having members with a collaborative predispasitiat least insofar akis onequestion
taps intoit 1 did not automatically translate into better knowledge sharing at the group level; nor
was having members with a strong inclination towards collaboration a necessary precondition for
successfulknomddge sharing, as even group 206s prefer
prevent a relatively solid knowledge sharing performancé-vis wholegroup levels. Indeed,
given group 106s relative neutral idgdensityntist hi s p
possible that some kind balanced perspectiva flexibility in attitude towards how one works

in relation to othersvas more important than a preference one way or the other.
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Figure 11: Preference for working independerifly

prefer to work independently {2=disagree, 3=neither, 4=agree)

5G1 5G2 5G3
Partl Part3 Parte Part? avg Facilitator Part2 Part8 Partll avg Partd Parts Part9 Partld avg
3.00 3.00 4.00 3.00] 3.25| -~ 400 3.00 4.00| 3.6 2.00 2.00 4.00 3.00| 2.75

Besides preference for working independently, a second factor that might explain or have
influenced initial collaboration scores for members of group 3, as well as knowledge sharing
outcomes more generallis one that | did not very carefully factor into group composition: pre
existing status in the larger IT group. Conceptually, this could consist of somewhat concrete
traits like job title or paygrade, or fuzzier components such as authority, influersmsial
capital.

Although my experience in the study setting gives me some informal understanding of
such factors in that context, no measures were geared towards explicitly gauging them and so
any suggestions here must be even more speculative tlsnaineady made. Nevertheless, it is
perhaps interesting or important to note that signa@lp makeup seems to have varied somewhat
along aspects of this dimension. For instance, while | generally attempted to avoid grouping
together participants with fafial reporting relationships to each other, group 3 did have one
such relationship. In addition, as briefly alluded to earlier, both groups 2 and 3 included what
might be considered authority figures based on theirdithssistant Director. Such figes tend
to be in charge of many activities in the normal,-Bate work environment, and may thus be or
be seen as collaborative in that they coordinate many-veteked efforts and thereby interact

with many people. Despite the Bagaal of all partiapants having an equal voice during the

16| answered only the SNA section of the survey, and thus did not resptirisl particular question. However,
despite being the author of this rather-padiaboration paper, | probably would have answeré@d#d agreement
that | tend to prefer working independently, particularly at the beginning of the study. If counteduldisaise

smal | group 206s average preference towards independent
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project, it is possible that these differences introduced a dimension of power or deference, or
maybe just interactional habit, into smgtoup dynamics in some cases. (This, for example,
could account for or isat least consistent withearlier mentions of efforts seeming to stall
when the usual leaders held back for some reason.)

The fact that group 1 had no such members while group 3 hadhaWwehe group), as
well as an official reporting relationship, seehke a potentially notable mention: the group that
was most homogeneous in terms of this status element engaged in the most knowledge sharing
while the group that was most mixed engaged in the least. Group 2 had only one such member
and was middle ohie pack in terms of knowledge sharing density. The small numbers of
participants involvedn) mean this seeming correspondence could simply be coincidental, due
largely to the specifics of individual personalities or other tetslimmarize vagaries, bit
hints at the possibility that knowledge sharing is more likely to occur within groups where
differences in preexisting power, influence, or status are miniinalhere members are on more
even footing from a hierartdhincalp,0imrtg aonfi zva teiwa

Mirroring this apparent pattern ispatentiallyinterestingrendacross themallgroups in
terms of theimverageyears of service to the university (YOSU) overall vemusrageyears of
serviceto our particular IT unit (YOSI): gup 1 had the highest YOSU but the lowest YOSI,
while group 3 had the highest YOSI and the lowest YOSU. In other words, group 1 had the most
experience at the universibyt significantly lessexperiencen our particularlT unit compared
to group 3 (YOSU for groups 1, 2, and 3 respectively were 15.5, 12.67, and 10.25. YOSI values

were 7.0, 8.67, and 918, Perhaps having less influence or authorityasigs not just job title

Yt should be not eofdthephak gtatps26és maddl eess stark whe
years of service values in the YOSI score: desiny i ncreases group 26s YOSI score
group 26s YOSI hi ghest . This does not change the rela

however: group 36s YOSI wvalue is still about 36% highe
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but alsaoseniorityin the group, or maybe being experienced but less steeped or stuck in our IT

uni t@xipténg patterns, somehow made a differe
knowledge more widely amongst its group members. One overall lesson in this case, however,

may be that attempts to foster knowledge sharing would do well to remain sensitive to such

elements rather than trusting too much in obvious or traditional predictors of success such as

tenure in the group or even the apparent collaborative skiigedfic individuals.

Group compositional traits like these are social structural factors in that they do
potentially organize or influence patterns of interaction. Like other structural factors, they are
al s o A s o chamdteristica of thes social\eronment that are not readily amenable to the
direct influence of single individuals (even though understanding or at least awareness of their
existence may help those attempting to engineer better knowledge sharing). But were there
other, perhaps morauposeful or dynamically evolving structural eleménésg., interactional
strategies, tendencies, mnacticesn which the groups engaged differeritlyhat were
important? And what of cultural elements: did the groups make meaning in differentrways o
adopt different values?

Unfortunately, there are perhaps fewer data that speak clearly to these questions because
such elements would have transpired within the confines of small groups in ways that | could not
always observe. As suggested earliergifoeip logs were intended to shine light on these kinds
of questions but were not as robust as initially anticipated. Yet between those logs and the
individual journal submission@nd a little help from Slack entriesead with small group
membership athe backdrop, some potential themes do stand out (see Apg2fatixexcepts

supporting the following observations).
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Structuraldynamics There was probably a number of subtle habits and practices that
differed between thgroups, but those that were most salient among the available data concern
interactionformat and/or venue. While all three groups interacted bothtéafzee and
electronically, there appears to be some differences in the extent to which each grdumrelie
these formats, especially for their weekly sm
Group 1, for instance, appears to have favored meetipgrson over electronic
channels. As teased out of the group logs, they met via a Google Hangouts video chat on at least
threeoccasions. However, comments about these occasions highlight the difficulties involved in
trying to meet electronically, particularly when they needed to work on a technical problem. For
solving difficult technical problems (they mentioraghinat leasthreedifferentoccasions),
they liked the experience of meeting in a computer lab where they could interact with each other
and the problem unencumbered by communication difficulties. For general discussions, they
also met over lunch on at least threeasions and otherwise fateface on two other
occasions. It is possible that not every meeting is captured in the data, and surely many ongoing
communications that did not quite constitute a meeting were by necessity conducted
electronically. Howevelthat said, the estimated distribution of faodace meetings versus
electronic meetings was 8 to 3.
In the matter of physical versus virtual meetings, grogpy2group)again appears to
have been fAmiddle of the r oametidalablsettthgamegg a cue
ti me and thought the experience -wéase producti v
encounters consisted of meeting over lunch to engage in general discussion and planning. On at
least five occasions we used Google Hangoutseet. We generally found this mechanism to

work best for demonstrations and other-tménany kinds of interactions, but sometimes we
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really did just Ahang outo and discuss issues
around Spring Break wasidko bed asynchronous, where we fAtrad:
Forum, and spentsomeeosone ti me where we coul d. o |l n ot}
meet that week, although we di d i riofaze varsus . Gr

electronic meetings was an even split: 6 to 6.

Group 36s engagement of these mechani sms i
relied more heavily on electronic channels than the other groups. As one group 3 member
retr os p e c tWe menhogtly gdeattonically throughneonline meeting but a few times
in person over lunch meetings. Mi ni mal details about physical
in public communications. Given the frequent citing of time conflicts and other scheduling
difficulties, it seems likely that this group most often met through virtual means. They were, for
i nstance, early proponents of Slack and may h
messages (both publicly invisible) to conduct most of theiracstems either synchronously or

asynchronouslyThis deductionis corroboratedy a journal entrynade byonegroup 3

member:i Most of our interactions are now quick e
channel , n o tThus, the dtributibnyo) facetoeface versus electronic meetings is

not computable in the same way as the othersbo
means threét her e were indeed exactly three édntries

andass mi ng the other groupsd meeting frequency .
9it he i nver s&to3pdtio.gr oup 16s

This line of thought prompts a couple of additional observations. First, small groups
were instructed to meet weekly farleast an hour whenever possible. The fact that none of the

groups mentions meeting more than 11 or 12 times imvaedk study mayhereforeseem
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curious. Recall, however, that whole group meetings were also happening every other week. It
seems thahisscheduledi d i mpi nge on the small groupsd abi
own. However, it also highlights the likelihood that many interactions happened outside of the
Aimeetingo rubric: i .e., to sasynehroaoxigoeadhoc al |
communications in order to keep the project moving forward. However, second, even given this
reality it seems important to note that there does seem to be a correspondence in the data
between meeting fage-face and knowledge shiag: at 73% of their meetinggyroup 1 relied
on inperson meetings the most and engaged in the most knowledge sharing while group 3 relied
onit the least (27% of their meetings) and engaged in the least knowledge sharing, at least as
measured here.

Cultural emergene. Recall that Figur@ shows some metrics regarding participation in
the group forums that constituted the group logs. One thing that is not explicitly included in that
figure is the ratio of responses totial posts. Numerically speaking, higher ratios would
indicate more respons@sr per haps moroe pherresipnonsiiavie Aeossst f or
Again, the numbers involved are small and thus inconclusive, but this ratio is somewhat
interesting inthat it follows a nowfamiliar trend across the groups: for groups 1, 2, and 3
respectively, the ratios wer e mirer®bususedfth69, and
mechanism suggests a greater degree of engagement of some kind (at tastenyore
willingness to use the assigned tool for submitting group logs), it also suggests a degree of
willingness to engage in twaevay communication adialogin this venue. The distributions of
initial entries per group membgs, 2, 3, and 4 in group; versus 8, 1, 2, and 2 in group 2; versus

5, 2,0, and 1 in groupi3see again Figur®) furthermore suggest that group 1 favored a

18Theratiowas«rmput ed by dividing the total count of initial
total count of responses (nested entries).
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relativelyfair division of labor a more evenly distributed shouldering of this particular

responsibility. Thecontemtf group 106s | og entries often ref

lay out exactly who did what in their evaluation efforts, suggesting that sharing the load, giving

credit, andnclusionof all group members were relatively important values heltheyroup.

By posting this level of detail to the public forums where the other groups could see, group 1

also demonstrated a willingness to engage in ggo@sptransparencywhich stands outven

more when consideradn contr ast t aofaoer oomgublidcoOnsmuricatiord e n c y

channels.Interesting mentions include use of the wiiittho to characterize at least one meeting

and it being Aniceo or fAenjoyableo to interac
Knowing all of the participants, | suspect that the members of group 3 would not

disparager necessarilyisagree withthese values, but their interacticaqgpear to have

emphasized somewhat different guiding principles as most significant or meanWfeteas

much of the data from group 1 members highlighted aspects of the interactions between group

members, group 3 data focused mostly on the products under consideration: their strengths and

weaknesses, work still needing to be done on them, queations functionality yet to be

answered, etcetera. That is, whil epappleoup 106s

centrig group  appears to have been more heapilycesscentric somewhat sparse but

focused on project activities and lessos who was doing themerhaps coinciding with uneven

workloads in some cases. There was also an emphasiodency as highlighted by concerns

over disruptions to project efforts caused by time conflicts, neglection of duties, personal traits or

challenges that needed to be overcome or improved upon in order to meet project goals. Stances

on their particular product of c éffectiveessinver e de

complementing the workflow and addressing the challenges add okthe larger IT group.
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Such commentary, sprinkled through various communications, also exhibited some
competitivenesgis-avi s ot her groups6 products and contr |
group 3 seemed to focus most on being best affiliding the best solution. Indeed, their

emphasis opracticaltyc ont r i but ed greatly to a practical
choice that was ultimately selected as the most optimal solution to the problem we Bacers were

trying to solve.

Grogp 206s cul tural style is not as easily di
culturally pure or exclusive of the values em
characterized as a slightly peojlentric hybrid of the elements engdized by the other groups.

Such hybridization may be due i n part to the
Facilitator, | was purposefully attempting, perhaps more than my group mates, to stay informed

of the ot her gr ohawdden iafloenced/by thair attudes ardl appradches

an impact which | perhaps then carried to my own small group to varying degrees. As

researcher, | also had a vested interest in balancing viewpoints and exploring different
arrangementsaswellasayi ng attuned to the Abig picture,
my group matesd own inclinations. Thu-s, in t
oriented factors such as who did what, attributions of credit for particular achievements,

strategies fodividing labor firly, etcetera. Our forum entries, having started as a joint Google

doc that flowed directly from our interactive meetingsndoreflect a lot of responsiveness per

se but do contain sections of commentary from each graupber, which highlights the

importance okqual inputand as well agansparencyfor the benefit of the other groups.

Additionally, there was talk dfiendshipandfunas key benefits to the Bace experience, as well

as the potential personal and sbciar i sks of expressing opinions t
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Yet, group 2 also focused to a significant degreepiimizingour view of possibleolutions by
evaluating multiple products (group 2 evaluated more products than either groupsteog3),
thorough(e.g., we submitted the longest log entries by faralyzingour meeting strategies
afterthefact for effectivenes®fficiency andtaskappropriatenessand considering the

pragmatiaequirements of securing bury from the larger IT group.

Just as most social scientists would agree that no culture is innately better than any other,

the cultural styles of the three small groups also cannot be ranked in terms of their inherent
value. However, it is a different question to ask whether acpéatistyle better promotes
collaborative knowledge sharing, and it is perhaps still another to aslothieabutcomes

different styles promote: to the extent that any conclusions can be drawn from the above
analysis, it may be important to note that\wiexige sharing and practical achievements are not
necessarily one and the same thing. For instance, while it does appear that@etiglealues
corresponded with more knowledge sharing in the Bace prpracessor efficiencycentric
oneslikelycot ri buted significantly to group 3606s
championing the chosen solution. Does that mean that knowledge sharing and, by extension,
group 16s cultural style were uni mpodeédant

the packodo performance in knowledge sharing

investigated product coincide with a hybrid cultural style, does that further suggest that diluting a

practical, efficiencyminded outlook with peopieentric concars detracts from practical

t

achievementor that knowledge sharing must come at the expense of efficiency and practicality?

The reader may draw her own conclusions, but the relationships are probably more

pr e

0]

an

complex than these questions imply. For one thing, the measurements employed here are surely

imperfect in both design and execution: even if they perfectly captured whatehe designed
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to capture (an especially difficult tasksitu), they can still only tap into limited aspects of the
phenomenon of interest. It may be, for instance, that $gpaesof knowledge sharing lend
themselves better to achieving particulartypf goals, that knowledge sharing as a practice can
be done with more or less depthséill, which could change with experien@and that the

dynamics of knowledge sharing may vary with other factors such as time, pressure, resources,
and other constrats. All of these possibilities may have gone unnoticed or understated in the
collection and analysis of the data. If these could be factored in, for instance, various styles
might illustrate a variety of benefits in different scenaribgsloes seem soewhat less than
coincidental, however, that the difficulties expressed in the earlier nafiradiveseemingly
constanstruggleto balancelemocracy andfficiency, tobuild relationships int@nd around
businesdriven structuresto address human elemts in addition to practical conceiinare
personifiedso neatlyas differencebetweerthese small group portraitsPerhaps they may serve
as useful guides, noecessarilyas end states to strive for butilsstrations of theypes of
forcesthatcan impact the development of knowledge sharing commandyptherdesirable

outcomes.
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Chapter 5: Discussion

Giventhat the previous chapter was something of a tortuous jotirthey comingled
presentatiomf the datawith narrative andnterpretationjt seems prudent to recagummarize
and perhaps add smme of the key points made along the wping so may serve the dual
purposes of highlighting potential tale&ays for practitioners interested in fostering krexigie
sharing in their own environments as well as explicating directions for future researelof
the stated benefits of desipased researctSuch summarydone within the framework of
embodied conjecturat the center of this studwill also help to gauge how wehis modelheld
up against empirical realifgee again Appendix G)To the extent that gerformedwell, it
might be used a& kind ofstartingpointor blueprint for practitionersvhile offering researchers
hints into which relationships tovestigate in greater depth or under mdessicallycontrolled
condtions to the extent that it failed in its predictiontsmight suggest areas fecholarly
practitioners tavoid downplay or otherwiseapproach differentlyultimately adding to
productive outcomes ariduspossiblygreater theoretical understanding of the core components
of robustknowledgesharing communigs

What, thenare these key pointsnd how do they relate tbe problem of practice that
started thiendeavad? How, furthermore, did the embodied conjectpegformas a predictive
model?
Recap

To summarizethe last chapter started with a look into the Bace experience as told from
my participant observer perspectivehere | tried tchighlight the various tensions and

constraintghe participants experienced throughoutpghgect As a purely voluntary effort

¥ Tortuous but hopefully not tamrturous
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donearoundand betweewngoing job requirementsuccess in the Bace projeetjuired
exploiting the natural rhythms of oanvironment Along the wayall together owithin in our
small groups, we learned various lessons about the timing, frequency, and format of meetings
For solving nittygritty technical problemspr instancesome of us found that meeting in a lab
worked best.Othersthoughtthat electronic meetings sufficed and salgyiistical effort
particularly foroneto-manydemonstrations or light discussica®ong a handful of people
Whole group meeting pre-scheduled foevery other weelparticularly midweek,seemed to be
a good skeleton for keeping participaatgyagedvhile allowingthe small groups soneet-hoc,
if logistically burdensomgdlexibility to do thecoreevaluative work though the facthat small
groups did not often mee the weeks of wholgroup meetingsuggests themmay becall for
some adjustment therds an overarching orgézer, theidea of problenrsolving inherent to the
PBL frameworkseemed teesonate with the participantit allowed meas facilitatorto
somewhat naturally introduce the research compdoehese problersolving ITPsandeven
leveraget to realizeopportunitiedor reflection communicationand meaningnaking

We Bacerddid struggle, howeverFor example, the ideals of distributiechdership and
equal input that stemmed from notions of collectiegponsibilityand the voluntary nature of the
project were often at odds with our desirgptogressfficiently. Attending to collaborative
relationshipsandremaining efficient withinhie broader realities of the environment proved to be
difficult to achieve andustain solely throdgindividual®aboveandbeyondvoluntary efforts
Within the small groups, some of these tensioasifested different outcomesnd it is these
differences that offer the best insights irttee structural and cultural factdtsatpromoe

knowledge sharing the studycontext
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To recall the specifics, the most distinct differences emerged between small groups 1 and
3. Group 1 maintained the highest dgnsitknowledge sharing relationshiped showed
notableincreassin knowledge scoresThe patterningoup 16s intenss$ty scor
that they perhaps found ways to hone their skills over time and collaborate with lessBffort.
contrastt lmi | e it was ul ti-ofchoedhst begame thgph Bloées Errowdpacd
chosen solution, group 3 showed the lowest density of knowledge sharing relationships and
fewer significanincreassin knowledge scores.

At the same time, the groups showediceable differences in several other waker
instance, group 1 relied most heavily on fa@éace interactiong;ommunicatedransparently
throughpublic channelsandappeared responsive and willing to engage in dialogre
workloads, and attribte credit to individual group members for their efforlBs, contrast, group
3 relied matheavily on electronic interactions, communicat@adquelymore often through
private channels, emphasizefficiency and superidyy, and indicated less attentiongbared
load and individual contributionia favor of attending to outstanding practical matters and next
steps Dubhing these contrastingtructuraicultural styles peopleentrism versus process
centrism | thussuggested that a peogientric style isnore closely associated with knowledge
sharing and itpotentialbenefitin knowledge gains even thougkingprocessoriented still
offersobviouspractical benefits Given thatgroups 1 and 3 differed in terms of senionityour
IT unit, stated preference for working independently, mred m b eelagvéauthority, influence,
or status within the group,furthermoresuggested that these factors may contribute to the
dynamics influencinghe emergence auch styles.More spedically, relative homogeneitin

status complemented laymix of critical skills may be bettgpredictorsofa gr oup 6 s
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collaborative knowledge sharing success tt@nmon sense assumptions regardage
seniority or a clear preference for working colleditvely.

The primary components of the Bace design experimergimplementedo directly
challengehebarriers to collaborative knowledge sharing identified early in this papéile
our IT group has traditionally been geographically and mentallgetily Bacers focused on
coming together to work on a commproblem While the larger group has long valued self
sufficiency, Bacers sought &devate the value of input anely more heavily on each other.
While learning from and with each other haglitianally been treated a&xpendable and
secondary, Bacers madem®re robusachievement a primary godloth for ourselves and our
colleagues And although the demands on our IT group continued®@ase our rankand
responsibilitieswe Bacers saht to reaffirm our connections to one another as Hrfesas
whole people Thecontrastsand strugglesutlined abovdighlighttheincompletenature of the
successbut the lessons of our experienaecomplishments iknowledge sharingnd increases
in knowledge score and thecontinuingpresence of Grokbox and Slaak tools available tthe
entire IT grougndicate thathe efforts werefruitful nonetheless.

With this summaryin mind,then,how did the embodied conjecture at the center of the
study fare?

Intervention Outcomes

Thesimplestpoint to consider may very well be the ultimate outcomes of the design
experimentthe last boxef theembodied conjecture (EC) startedhe previoushapter by
essentially calhg Bace a qualified success stoand | have echoed these sentiments in the
summary above It was qualified in theense thathe whole groumever fully achieved the kind

of opportunistic collaboration demonstrated in the now ruitdd Zhang et a[2009)piece and
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much of the observed changes in knowledge shaviegaged out at thwhole group levelTo
be suresome degree of whole group succesadgcatedby an increase in relationship density
andaverage&knowledge scoresom pre- to poststudy, and the very existence of our
multifacetedonline knowledgesharing gstemi Grokbox, in which the number of articles is still
increasingand Slack, which has become an integral collaborative mechanism in our everyday
work livesi is testament to the reificati@nd greater accessibiliof the collective knowledge
of Bacers andow our colleagues from thiarger IT groupas well Yet, our struggles and
varying knowledgerelated outcomelsighlight that our success was not unfetterédus,
collaborative knowledge sharing did become more regular and normal but not unifofinipso
during the Bace experiendself, at least.This is somewhat unsurprising: seems unlikely that
a6-month interventiowould completelychangan so short a timstructural and cultural factors
that haveevolved over yearsYet the project wasuccessful in several wayand he extent to
which our Bacanitiated effortswill flourish and take root amoradl Bacers as well amembers
of the larger group is still unfolding
Intermediate Outcomes

Theconnectionbetween theniddle portions of th&C arewheremany ofthe most
interestingdetails andemainingquestiondie, and these ultimately determine the extent to
whichtheintervention design workedstill working backwardsthen,the EC nextshows a
variety of intervening factors or variables that repret@inner gear®f the heretoforei b | a c k
b o xanmtainingthe so-calledsecrets of successful collaborative relationghijding at the heart
of knowledge sharing community

The Aincpeaseived value of <coll aborationo

address For example,ite block quotesnearthe beginning of the previous chapter illustrating
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Afcoll aborative sensibilitieso indicate an ove

experience we called Bacén addition, #hough participation rates varied, the fact that no one

walked away from the project mitreambut instead persisted in the face of numerous

challenges, time conflicts, and additional workl@dsb suggests a levaf commitmenthat

likely stems fromagrowing appreciation fahepr oj ect 6 s cal |l aborati ve gc¢c
On the other handhe importance chiin Gr owi ng awareness of ot her

rol e of one o6 dsqoestionalkeatimough sntke geevaluation of knowledge did

seem to occur. For instandmsides suggesting changes in actual knowldtg@creases in

knowledgescores oul d i ndi cate a change in this Aknowl

possibly includinga better understandig or eval uati on anflhoemeds own

complements the knowledge of others in the grolipat is, the scores might have increaised

partbecause participants gothietterknow the strengths of their colleaguwesl adjusted them

accordingly However, as a theme, thigpic did not surface very oftetWhen specifically

promptedaboutit, for instance, one participantsaidl ' m not sure | '"ve disco
has skills and knowledge that | wasn'tawatedn ot her s ai ahme irfiolthisf e e | i k
project with a pretty good understanding of where others were technically, so | haven't felt I've

|l earned anything new about ot henoredespieury me mber
encouragemernb include a kind of knowledgerofilescomponentn our online syster a

somewhat formalized directory of whodmswhati that never came to fruition. Perhaps this

element would be more significant among participants who have not worked together for so

many yearsbut among Bacers it sesto have beerelatively unimportant.

The nexttwacompositsi Air apport; sense ohessbBbnefteetineg

oneds input matterso and @honiinagpea fobecamdng abor a
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the most criticatomponentsn the model.In their abstract form, they perhaps do not add all

that much to a precise understandifigheblack box However, placed in the context of

structural factors suchsfaceto-faceversus virtual meeting formats, or cultural factors sasch
valuesthatarepredominantlypeople versusprocesscentric,theybegin to gain more clarityln
retrospecttheir importance seems almost obvioasfosteringthe growth ofcommunityaround

the practice of collaborative knowledglearingis a fundamentally social endeavondeed

literally measured in this case in termgeifationshipsit only makes sense thakementdike

comfort and skill ininteractng are at the center of thing&iven the possible importance of

relative social statuses in a group, | would also suggest that power, authority, and influence are
also important ingredients that may in some ways mediate these elements.

Here thewo key findingsi that faceto-face ineraction and peopleentric values
correspondedhost withknowledge sharingelationships may be especially important to IT
people, a®ur professiorso oftendemands that we focus all things virtuglandon processes
thatcreate an@vendefineefficiency in the workplaceln a way,enablingof such efficiencies
and effectivenesga electronic mehanismss the verydefinition of our roles, theeason we are
employed Yet,to the extent that we valug needcollaborative knowledge sharing meetthe
challenges we facé@ appears thatve cannot escape the fact that must nurture our
connections to each other if we wish to maximize our success. Just as an operating system needs
a bit of outside help to bootstrap itself into operatiw@,|T peoge cannot rely solely on
technology to be great technologiststhe natural pressures of our jobs pull us away from
collaboration, we need to make a concerted effort to focus more intentionallynan the

However these efforts carut be left up to individualalone: their greatest chance of success
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lies notin swimming upstream against these forces but in implementing structural and cultural
supports that makihe currerg easier to navigate

Perhaps a critical distinction to malkere is thathere is indeed a conceptual and
possiblyempiricaldifferencebetween knowledge sharing and the achievemeothefr
outcomes.In this, an educational study, one of those outcomes may indeed involve acquisition
of knowledge and understandjrand yeteventhat topicwas somewhat secondaryuncovering
the social foundationsf bettercollaboration For IT people, practical outcomes such as getting
something to work or finishing a projday a deadline are also important outcomes that can
compete with thdogically separate goal of working more collaborativeyiven the premises
underlyingpapers like this onand the assumptions of caltlorative learning schools of thought
in generalwe might notexpectsuch outcomew beat oddsbut they very well may bgé
especiallyat first. The cost of working in a collaborative fashion can indeed be kighetimes
it may simplybe easiey more effective or efficienr at least more expedietd, move ahead
independently.Indeed, carryingnclusion and equal input siomething ofin extremé whatl
earliercalleddemocratic inefficiency bogged uBacersdownquite a lotduring our efforts to
choose a product on which to build damowledgesharingsystem.An executive decision would
surely have kept things moving where they otherwise stalidreover, it was often too costly
in time for Bacers to meet in person during the projbewisting that all interactions happen
faceto-face would have greatly diminished progress toward ohntdogical goals.

However,we should not confuse the startup costsiofiing to a moreollaboratve
modelwith its true, ongoing cost@nd we should also not confud®ort term oexpedient
outcome with long term orquality outcoms. As was mentioned in the context of intensity

values earlierfor instanceijt could be thatosts in time and effort are highguring the earlier
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phases of knowledge sharing efforiss people hone theimteractional skillslearn how to
include otheras a matter diabit come toderivemeaningand even comfofrom human
elements likeemaining connected to one anothsrwhole peopleand learn to exploit the
natural opportunities presented by the rhytlamd resourcesf their environment, these dss
may diminish while leavingn place avaster array of input and talent with whicheichieve
desirable higher qualityoutcomes.In short, knowledge sharing cattimatelylead to better
outcomes imultiple arenaseven if it does not do so immediately may just require anpfront
investment okextratime and fort.
Intervention Design

Stepping backwards in the EC one more time brihgdocus to the intervention
elements themselves, and ultimately to the reseprektions and the very problem that started
this endeavor.The four major barriers to collaborative knowledge sharing that | lestdgl in
this documentake on a somewhdifferentpallor when viewed through the lens okthbove
analysis.For instane,ourl T g rstategids $or dividingmployees into separadecasour
admirationof self-sufficiency, the supremacy of productivity over connectithitypugh learning
with others, and thengoing changeis organizationastructurethat further diltie our
connections to one anothetl appear to benanifestations of the basic dialectical tension
betweerpeoplecentric versus procegentricsocialforces. More gecifically, these barriers are
all processcentic: focused on addressing practicaéds in the most efficient ways possible.

In this light, the components listed as structural and cultural supportsclearlylook
like peoplecentricones Group goalsfaceto-face interactions, and transparent communication
are allelements thatmphasizehings likereliance orandinclusionof others wholeperson

interactions, willingness to engage imldig andan undergirdindrust that others wilseetheir
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colleaguess equally uninformerhtherthandeficient Ongoing exposure or voiciraf people
centric values through discussjon ipr ompt s, 0 or ot her devices
outwardlyknown orsocially real and tha are again reinforced through interactions that call
upon behavioral traits consistent with such valuHsus, stucture and culture reinforce one
another

Statedmoresimply, the research questioassentiallyask what kinds of structural and
cultural factors promote collaborative knowledge sharidgsed on the preceding line of
reasoning, meducatedjuesscan only be thispeoplecentric ones.That is the theory, at least
but it appears to have been borne out at least in part in the Bace expeTieacealities of
modern organizational life surely prevent the wholesale adoption of peapliesm, saloes
that mean it is pointless to think in these terms? The broader implication, | thiok tescast
the possibilitiesn terms of all or nothing but rath&r continuebeing sensitive to amaffsetting
the extremswhere and whethey arise
Suggestiondor Further Research

| posed or implied several questions throughout the previous chapdémay alsohave
raised a few hereAs an exploratory studyny efforts could not focus as precisely or as iptde
as a more advancexd targetedstudy might. Thus, therearesurely ways in which the ideas
presented here can bepanded oimproved. Somepossibilitiesare as follows

a) What would a Bace 2.0 look likel? honing of collaborative skills and rapgavith
others were indeed the most significant intermediate outcomes, in what ways might the
intervention design be changexdmore directly target thesé®ould it make sense, for instance,
to engagearticipants irmoreformal interactional training instead of relying on ofded

problemsolving challenges to help participants improve their interactions with one another?
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Would team building exercises be well received ompaiting? The PBL framework afforded
severabpportunities to fithe designed intervention somewhat naturally theowork life of
these participants. However, are there any other approaches that might workoasetedii
possibly ones that could be dampeatedly oin a shorter time frante

b) What is the relationship between knowledge sharing density and intensity of
interactions?Would clarifying the meaningr roleof effort offer any insight into the mechanics
of building better collaborative knowledge sharing relationships@smoreeffort indicate
more commitment dess collaborative skillThe answers might suggest whetties factor
couldhelp togauge thestate orstage of knowledge sharindevelopment in any given
environmentand possibly offer ideas fonore effectivantervention.

¢) In attempts to fosteknowledge sharing, at is therole of perceptions aftructural or
cultural factors versuhe impact otherealities that may differ from those perceptions? For
exampledoes actual efficiency or equality change thesgmities for knowledge sharing, or do
they only matter as idealsChanging realities versus changing perceptions have different
implications for possible intervention strategies.

d) If collaborative knowledge sharing does not necessarily have an iopaaividual
learning, low mightattempts to foster knowledge sharing be adapted to promote the most
learning? In what ways can individuals get better at sharing knowledge so as to maximize peer
learning?

e) Are different types of knowledge shariwgrth fosteringin favor of other8 Are some
typesbetter for achieving different outcome&®r instance, Bace highlighted possibilities for

knowledge sharing of various kinds. In addition to technical knowlexdiyer typesnight
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include organizational wison or insight, professionaiderstanding of strategy and risk,

knowledge of interactional or political dynamics, etcetera.

The possibilities are many. | hopwg efforts herdnave contributegositivelyto the

endeavor of understanding and promoting kieolge sharing community.
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Appendix A
Initial / EndingSurvey
This survey designed to capture a varietyrefevantclosed and operended responsesas
administered at thedginning and end of the studlyith minor modifications) This viewretairs
most though not allpf the formatting & participantsawit in the Qualtricsurvey response

interface.

Thanks for participating! Remember that your responses are confidential and will ba used solaly for the purposes of the
study you have agreed to take part in. So please answer the following questions as completely and as frankly as possible,
Estimataed time of completion: about 20-30 mimtes. Thank you again for your time and affart.

Knowing who you are will help me make sense of your input, now and throughout the study. Please provide your Name:

Job Title

Flease provide a brief description of the kinds of work you typically do in the course of your job.

Yoars of service at the university

=] T

Yaars of service in our | T group:

1 or less v
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It's impossible for anyone to know everything, but sometimes knowing others' strong suits helps people get
the input they need. To help me understand how familiar you are with other people's expertise, please
indicate the people that you think have better-than-average knowledge / skills in each of the 10 categories
shown. Note that you may select multiple people per skill area.

Facilitator Part1 Part2 Part3 Partd Partt Parté Parl?  Partd Part® Part10 Part11
Windows administration (0] [l [l [l (] (] (0] (0] (0] (0] [l (0]
Macintosh administration L] ] ] ] ] ] L] L] L] L] [ L]
Linux administration (] [l [l [l [l [l (] (] (] (] [l (]
MNetwork troubleshooting L J J J J J L L L L J L
Programming / scripting (0 O O O O O ([l ([l ([l (0 O (0

Visual layout, graphics creation
I editing

SQL [/ databases (0] [l [l [l (] (] (0] (0] (0] (0] [l (0]
HTML / C5S L] ] ] ] ] ] L] L] L] L] ] L]
Technical problem solving (] [l [l [l [l [l (] (] (] (] [l (]

Collaboration / working with
others

On a scale of 1 to 5, how do you rate the strength of your own knowledge / skills in each of these areas?
(b=very strong)

Windows administration
Macintosh administration
Linux administration
MNetwork troubleshooting
Programming / scripting

Visual layout, graphics creation /
editing

S0L f databases
HTML / CSS
Technical problem solving

Collaboration / working with
others

Are there other areas you are good at, or particular areas where you'd like to learn more? Elaborate as
much as you'd like.

135



KNOWLEDGE SHARING COMMUNITY 136













































































































































