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Usersof Ubiquitous Multimedia Communications Envir onments (UMCE),
such as media spaces,have to managea trade-off betweengaining some
awareness of colleagues’ongoing activities and the risk posedto their
own personal privacy by being ‘on permanent display’. UMCESs involve
pervasive, continuous and heterogeneousconnectims betweenpeopleand
spaces. In order to learn more about the mechanismsunderlying this
trade-off, we studied a UMCE in the form of a minimal media spaceover
a period of three months. We interpreted our resultswith referenceto
social identity theory, which castsself-identity as a set of affiliations and
extemally visible associationwith them. UMCE usersthemseles would
define, configure and occupy places, or locales, within their spacesas a
way of achieving a reliable and low-cogniti ve-effort management of their
self-presentdion. It may be that effective interpersonal and inter-group
connections of this kind require attention to intra-space heterogeneity
as well as heterogeneity in inter-spaceand technologdcal terms. In this
way, it would be possibleto avoid the attentional demands of adjusting
visibility through manipulations of sensorposition or continually fiddling
with filters. Instead, one may capitalise on a familiar regme of managing
self-presentdion by creating and then moving into and out of intra-space
locales,eachassociaté with a particular setof identities and audiences.
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1 Intr oduction

For nearlya deca@, extersive researctanddevelopmen of mediaspacesasbeen
uncerway at a nunber of acaderit andindustrial laborateies (Fish et al., 199Q

Heath& Luff, 199; Leeetal., 1997 Manteietal., 1991 Tang& Rua,199%).

Mediaspacesretypically intendedto suppat low-level andlow-effortinterpersonal
awareressamongworkgroup membes. They exist asa surrajatefor a physical
milieu wherebuilding architet¢ure or physical distribution hindersportaneousand
informal interaction Indeed this was a major designgoal for Fish and Kraut’s
pioneeringwork (Fish et al., 199). The designintentionhasbeento addto the
infrastricture of a work place, corveying on an ongang basisinformation abou

who is whereanddoing what. The distinctive and necessaryeature of the media
spacejn thisrole, is its contiruousopeation.

Most mediaspaceshave beenvideo-basedalthowgh the con@pt doesnot in
prindple requre aliteral visibility. Interval ResearclCorpaationhasbeenworking
on an audiconly mediaspacefor someyears(Singer et al., 1999. A nunber
of media spaceshave also horoured the prindple of facilitating interagion by
includng or integrating compaion conferencingfacilities. Early mediaspaces,
such as Bellcores VidedVNindow and CRUISER, were basedon an analoge of
persorto-personface-to-Acecommunication,using poirt-to-pant audioandvideo
conrectionsover a network of media spacenodces. To reflect the ‘everywheie
and always on’ natureof the media space,and a contintity with wearableand
ubiquitoustechndogies(Falk & Bjork, 2000, they arebetterunderstoodasa classof
techndogiescalled Ubiquitous Multimeda Commurication Environments(UMCE)
(Adans & Sassel99a; Bellotti, 1997).

Dourish et al., repating several yearsof persoml experience with an ‘office
share’mediaspace suggesthatthe true poterial of a mediaspaceis given by the
geneationof ahybrid spaceoutof thelocal, physicalspaceandimageof thedistant
spacgDouishetal.,1996. They contrasthis with multimedia suppot for isolated
interactios. Thereis someevidenceto suggestthat seeingthe physical aspects
of joint activity (manipulating, pointing etc.) or personin-place, simply offers a
differentkind of valuethanthatobtainedrom seeingapersons face(Watts& Monk,
19%). In otherwords,the value of transmittedmageshasmoreto do with their
objective information contern thanin the subtletiesof nonverbal communication
cues.At thesametime, the propensityfor thephysicallocationsthemselesto affect
mediatednteractions hasbecone ever moreapparat (Dowish etal., 199%; Watts
& Monk, 19®8). Thistrendis evidert in UMCE development. Emplasishasshifted
away from having severaltamgetedviews within a persmswork space(Gaveretal.,
19R8) towardsa generdawarenes®f ones group via imagesof actiity at various
locatiors (Daly-Janeset al., 1998; Leeetal., 1997 RgnbyPedersor& Sololer,
1997).

Despitethefactthatmuchof UMCE researctanddevelopmemnhasbeencarried
out in comnrercial labomatories,few of thesesystemshave apparedin the every-



day office. The tensionbetweenprivagy and accessibilityseemgo be the critical
factor Image filters have beenusedto safegguardprivagy (Hudson& Smith, 1996
Zhao& Staslo, 198) but seento beskirtingtheissue simplyredicingawarenasto
improve privagy andtherebyriskingremoval of thebendit. Theevolutionof NYNEX
Porthdesis a notableexception, in trying to couge filtering regimeswith classe®of
onlodker (Girgersohnet al., 199). Indea ‘audierce awareress’,or knoving who
arein receiptof persmal information, hasbeenargual asone of the correrstones
of privagy maintemnce(Adams& Sasse199d). This pager dravs uponempirical
datato explore the changng ideasbehird the UMCE conept, with specialrefelence
to thearchitectual notionof ‘place’, anaccounbf privacy risk developedby Adams
andSasseandsocialidentity theory

The archtect ChristianNorbeg-Schulz definesplaceasa designconcet for
architectue, compsite of a locality within a physical areaand the actiities that
customaily charactdse it. Placedefinesan ‘atmosplere’ within which human
actionsare appr@riate or inappopriate, so that the architect’s task is to create
a culturally and fundionally effective facility for peope to live in and to use
(Norberg-Schulz,1980. Harrison& Dourish (199%) have argued that the design
of collabortive systemsneedto take accoun of this space-placealistinction by
including the role, function, natue and corvention of a spacewhen introducing
techndogies. Adams& Sassq199%; 199d) have develgpeda multidimersional
framawork for privacy with referanceto UMCE adopion. They notethatprivagy is
aninextricably subjectve corstructwhich, nevertheless,shavs comnon structual
characteastics betweenindividuals. For examge, the sensitvity of a given piece
of information is condtioned by its expected recipient, and the acceptability
of transmitting information is governed by obtairing prior pernission for its
transmission. Thereis henceno absoluteprivacy statusfor ary particularpiece
of information: it is alwaysabaut permssionandcontrd over ary informationon
the part of the personto whom it pertains. Social identity theory concens how
peope undestandthemselesin relationto their peersandalso how they affiliate
and then demastratetheir affiliations to their peers. Lea and Spearshave been
appliedsocialidentity theoryto studiesof computermedided commuicationand
found somemarkedeffectsfor suchmediaonintra- andinter-group processesThis
papemwill argue for a conrectionbetweerplace,socialidentity andUMCE design.

At this labaatorya Ca-based)MCE, CoMedi,hasbeenunderdevelopmert for
sometime (Coutazetal., 1999 Coutazetal.,1998. In March1999 alight-weight
versionof CoMediwasinstalledin a total of fifteen locatiors in three physically
separateduildings (andacrosghreefloorsin oneof thesebuildings). Ourintention
wasto examine andextendundestandingof the UMCE concet by recoding both
precanceved ideasof its meritsand demeritsandthen seeinghow theseattitudes
wereconfrontedby realandexterdedexperience.A particularemphaisin ourstudy
wasplacedontherelationslip betweerinformationin pulic andprivatespaceand
betweenspacedor work and social space a distinctionthat is not always clearly
undestood(Falk & Bjérk, 2000. We thusrepat first a setof assumptionsvithin
the community aboutthe vital aspectof mediaspacespositive and negative, that
were expressedust prior to the CoMedi installation. We repat an analysis of



Figure 1: A typical CoMediwindow in use,shaving imagesfrom nine active nodes.

the use of CoMedi basedon day+to-day obserationsand exanination of a diary
recods, informal discussionsvith community memters and a questionaire that
wasintendel to bring out someof the themeswe felt we hadidentifiedduring the
obsenrationalperiad.

2 The CoMedi Media Space

CoMedi exists in two forms. One is a fully-functionel conept demamstrator
including conputervisionasatool forimagefiltering andothertechnicallyadwaenced
functions.In its otherform, CoMediis alight-weightJavaimplementation allowing
robust and fully compatible installationson Silicon Graplics, PC and Macintash
computers.Indeed all threeplatforms suppoted CoMedinodesduring the periodof
our study

In thefollowing accoum, a CoMedinode meansaworkstationrunning CoMedi
softwareassociatedvith a singlecameranot a particlar office. Someofficeshad
two CoMedinodes.Theinterfaceandinteractionmodelis deliberatéy simpleand
comnon to all platforms. Startinga CoMedi node causeghe local imageto be
displayel on the local moritor first andin the sameform asit is multicastto other
nocks. Following autonatic network checkng for othernodes,imagesare added
to the CoMedi GUI window, automaticallyresizingeachimagepaneasa function
of the total numbe of current images. Figure 1 shavs a typical CoMediwindow,
compisingninepares,eachcontaning animagesentappoximatelyevery5 seconds
by a distantCoMedinode. Usersmay selecta particuar imageandenlage it with
the zoam slider, shawvn on theright-handedgeof the Figure 1, in which caseother
imagesarecontiactedto comensate.

CoMedithusprovides eachconrecteduserwith a view of all otherlocations
containing functioning and accessibleCoMedi nodes. CoMedi suppots a weak
visibility-reciprocity principle Thosewho canseeothes via the meda spaceare
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Figure2: Imagefilterson CoMediimagepanesshaving (clockwisefrom topleft), localfilter,
nofilter, motionfilter andvenetiarblind filter.

normally alsovisible, sinceconnectio is automaticon launchirg the mediaspace
unlesspermissioris explicitly refused.All active nodes,whetheror notcontrikuting

animageto the local node,areincludel in an‘audence’list thatmaybe displayed
from a CoMedimenu Besidegestrictingothernodesfrom displayingtheirimage
(filtering who canseeby changng accesgermission) local userscan alsoselect
oneof two softwarefilters to degradetheview of his/heroffice (filtering whatcanbe

seen) Filtersonceappliedaffectimagedor all audienesby:

e Providing ‘venetianblind’ styleof mask(seeFigure2, bottomleft-hard image
pare).

e Trarsmitting only a representatio of office activity (seeFigure 2, bottom
right-handimagepane)

Additionally, CoMedi includesexplicit ‘accessibility’ signalin the form of a
coloued circle. Theseare visible in Figurein the top right-hand correr of each
pane.Userscanchamse‘availalde’ (green),'busy’ (yellow) andor ‘do not disturb’
(red)

3 Community and Experience

We carriedouta nunberof complenentarydatacollectionexercisesin overathree-
month period eachbuilding on datagatteredto date. In this paper we focuson
obserationsmadeby ourselvesanddiary commentsleft by thecommuiity of users.

3.1 The User Community

CoMedi was establishedwvithin a large Frenchresearchinstitute: of the order of
100 peoplewould have expeiiencedit on a fairly regular basisduring the study
period It wasinstalledon 15 workstatims in researcHabomtorieslocatedin three



differentbuildings. Of these 14 weresituatedn officesto be hostedon voluntees’
workstatios and one in a comnunal rest and coffee areasimply knovn as the
‘Cafette’. Membes of five separateesearctgrours within the instituterespoed
in thewritten dataresouces(initial suney, diariesandfinal questionaire)althowgh
it is likely thatsomeof thecommeis madein acomnunaldiary wereleft by peope
outsidethelnstitute. Relationdbetweermember®f thecommunity arecharactased
by cordiality andinformality, with much sharedsocialtime. In contrast,working
practiceglid notextendto very muchsharedormalactiity betweernthegrowps. The
groupthatdevelopedCoMediformedthelargestsingleresponsgroup (contrikuting
abou half of all datagahered)and this was split over two floors in one of the
buildings. Within this group working practicesinvolve extersive and contiruous
interaction on arangeof projects.

3.2 Observations of CoMedi in Use

The physical degoyment of mediaspacetechndogiesis known to be impaortant,
whetheras a matter of comgetition for limited amouwunt of ‘desktop real-estate’
or as a difficulty in arrangng cameraand position to give an honestview of
occupangy/audience(Doutish et al., 199. We found our usersvery willing to
exploit the physicalconfiguation of cameraand monitor to adjustthe visibility of
themseles and, morecritically for the thrustof this paper their space.In the first
place cameranglesvereadjustedrequently andseeminglywithouthesitation.The
cameraatall CoMedinodeswerelight-weight, compat andhadfixedandgenerais
deptts and fields of view (with the exception of the Cafette camera discussed
belav). Thismeanthatusershadalot of freecbmto chosehow muchof theirspace
(i.e.whichof their places}hey displayedatthe costof however muchself-visibility
they wereprepaedto tolerate.lt is clearthatthis flexibility meantevery usercould
put a cast-ironguaranteeon privagy, simply by keepingtheir camergpoirted awvay
from themselesor othercolleages. In office settings,this wasan extremdy rare
occurence. Membersof the comnunity seemedo settleon a degree of visibility
thatvariedfrom full-imageheadand-slouldes to just profile or 3/4 view occupying
afractionof theirCoMediimage(cortrastthelowerright panewith theuppercentre
panein Figurel).

Seconty, somepartsof users’spacesveremoresensitve placeghanothes. In
Figurel, threeusergtop andcentreleft, centreright) have usedstripsof clearsticky
tapeto obscue only part of their spaces|eaving the remairder free for othersto
see. This becameso corventicnal that we consideed it to be part of the official
repetoire of imagefilters (seeFigure 2, top left pane) It selectvely restricted
available information by partitioning the spacestrictly in termsof the cameras
image.Hereafterthis practiceshallbereferedto aslocalefiltering .

Peoplewho adoped locale filters applied them both to their own habitwal
seatingpositiors, sothatthey themseles wereobscuredalthaugh still visible in a
degradedform) or to theirworking areagnotally, obscuing thecontentof computer
screens).Peoplewho adoptedocalefilters tendednot to move their cameras:to
do so would have changd the filtered place within their space. It seemedhat
peope in offices resohed the privagy-availability trade-of by choasing between
thevisibility of a restrictedsubsebf their spacein a gereralisedor selectve way.,



wherethe directionof the camea achievedtheformer andthelocalefilters werethe
mecharism for thelatter Dependhg ontheconfigurationthey arrivedat, userscould
maintainenaighpresene within CoMedifor otheruserdo determire thatthey were
individually locatedwithin the Institute andto someextert how apprgriate some
contactwould be,givencurrenteviderce of actiity. This evidena of activity could
beary or all of interactingwith objects suchascompmentsor papes, compuersor
peope.

Thecentrd panein Figure 1 shavs animagefrom the Cafette.Thecameravas
fitted with alensgivena particulaty narow field of view, only shaving asmallpart
of theroomatatime. Thislimited thelik elihoad of ary given Cafetteuserappeang
oncamea atary monmentsincemore of the Cafettespacewas‘out of shot’ than‘in
shot’. Frequetly they werepeope whodid notencainterCoMediin office contexts
and also were lessfamiliar with the contert and function of the CoMedi display
Furthemore,the ‘Russianrouette’ of the five-secod imageupdatemear thatthe
currertimageof theCafettewasof limited usefor determinirg whatwouldbeshovn
next. Worsestill, if they werecaptuedfor the next frame,theirimagewould persist
for thenext five second or so. Severaluserscompainedthatthey lackedconficence
in beingout of frame, asthey desiredandsodirectedthe cameraoutof thewindow.
Thebenefitof sodoing wasseeinganimagethatwasuneguivocallynotof the Cafette
interior (thelimbs andleavesof atree)andsoredu@dconernaboutwandeing into
the cameras field of view without realisingit. Usersenfaceda field of view that
did notincludeary pathbetweenfor exanple, the coffeemachire andeasychairs.
From the point of view of any otherconneted office, this had an immediateand
catastropit effectonaudiene awarenessonecouldneverbe surewhowaspreseh
in the Cafetteand consegently who might be ‘looking in’. And yet therewasno
eviderce of retaliatoy behaiour by office-baseduserson theseoccasions.

On several occasios, the directibility of the cameravasalsocapitalisedupon
to seta welcomingtonefor the Cafette. The camerawas occasioally pointedat
brioche or pizzafor all in the building to enjoy, asa generannaincemat to come
andbe sociable. The link herebetweenthe Cafetteas a spaceandthe Cafetteas
cultural central poirt for the usercommuiity is clear The comnunity exploited
the conrectionbetweenimagefrom a known spaceand an atmosphee consistent
with the socialmeanimg of thatplace. Thele wasnever aninstanceof an office user
pointing their camea at a pizza, for examge, althowgh on one occasionan office
userpointedtheir cameraat their white boardwith ananrouncenentof a particular
success.

Every CoMedi panecarriedan identificatian label integratedwith the image.
By default, this was setto the workstations network name However, the label
could be resetvery simply via a CoMedi menuto a text string. To accommadate
longe strings, the display font contractedaccoding to the numter of charactes
used(note differencesbetweentop left and top right panesin Figure 1). Users
variowsly displayed their own names,office locatiors, phane extensiors, email
addressesor short messages. This undefines the role of CoMedi as a UMCE
despitebeingdesignedasa minimal awarenesgool. It wasexplicitly usedto send
interpesonal and intergroup messagesbhoth throwgh the text label and symbdic



actsor in comhination. The centrepaneof Figure 1 was alteredto LA BRIOCHE
following the use of the Cafettecamerato adwertise the presene of this French
delicay on a coffee tablethere. It is interestingto notethat whereasoffice nodes
frequently took individuals’ namesthis was never true of the Cafette. In sofar as
persoml labellingsignifiespersonhownership, it highlights anindividual-collective
dimersion to the differencesbetweenoffice and Cafettenodesin parallelwith the
private-pulic distinction.

Occasionally cameraswere re-directedto local whiteboads (includng in
the Cafette)to shov messages. Thesewere commaly humoous but included
occasioally vitriolic complairis from Cafetteusersabou the CoMediinstallation
there. Groy-level effects werethusin clear evidencein both positive, cohesie
andnegdive, devisive guises.Interestindy, thesewererelatively rarely matchedoy
comnentsin the Cafettelog. The communal display of upsetin this way, within
the very mediumitself, suggestshat the disembalied CoMedi manifestationwas
identifiedasanageny in its own right, asopposedto the CoMedi evaluatas who
would readthe book

3.3 Datafrom CoMedi Users

Log bodks were kept with eachCoMedi installation, including the Cafette,and
comnents solicited. Notes were also made from informal corversatios abou
CoMediexpeiiences. Threemorths following the installation,a formal evaluation
was uncertalen, includng circulation of questionaires and interpietation of the
resposeswith refeenceto theothermaterials.

3.3.1 Informants

Informants were recruted anorymouwsly by email. In addition copiesof the
guestiomaireswere left in the Cafetteitself and a URL with a version of the
guestiomairewaspublicised.26 comgetedquestionaireswerereturnel, 4 of which
werediscardedecause¢hey werespoiledor therespoulentsusedthe Cafettefor less
thanb visits perweek. Theremainarwerefrom peoplewhoratedtheir usageof the
Cafetteasgreaterthan20 visits perweek,including 14 office + Cafetteusersand8
Cafette-oly users.

3.3.2 DiariesandDiscus#ons

Seeinganunoccypiedspacestrondy impliesthatit is empty but the validity of this

inference strictly dependson the camea’s field of view. The consegenceis that

emptyimagesare always untrustworthy. During the obsenation phase,t seemed
thatthis wasbe moredisturbingfor the Office thanCafetteonly group.

Diariesandinformal discussionshavedthatOffice usersvereinitially worried
by “le sentimentd’etre épié” (the feeling of being spiedupm) but learntthat the
imagedefinition wassolow thatrelatively little couldbe learntby remde viewers,
at leastcomparedto their original concers. Visibility andlegibility of compter
screercortentwasmenticmedseveraltimes,for exanple.

For Adams & Sasse,Information Usageis a strong deterninant of the
percepion of privacy risk. We explicitly statedthatwe would not be filming from
the videofeedsto the mediaspace.Evenso, residua worriesweretherefor some
memlersof thecommunity. Onewrote:



“at the start,my impressiornwas negative ... in fact, taking stock,we
wererit really beingfilmed live astheimagesthat everyoneelsecould
seewereupdatedafteracertaindelay’

Soin two accidentalways, the technic limitations of CoMediworkedto the
adwartageof Office usershy placinga bottleneckon the quality and frequeng of
informationtransmission.

Locationwasa strongandrecurentthemein the diariesandin corversation
knowing just where someme else was so that they could be soudnt out without
wastingajoumey. As aconsegenceof thedegreeof mohility within thecommunity,
it was often hardto find someoe and so CoMedi really did seemto fill a niche
— at leastfor the Office subgpup with memlersof their own researctgroy also
conrected.For otherOffice usersthis valuewasnotrelevantandseveralcommaeted
onthefact.

The working practicesof the comnunity involve a great deal of face-to-
facecontactinspite of telephmesin every room anda culturewhereeveryoneis
constantlywithin email reach. Despitetheseother communicationstechndogies,
several peope regrettedthe lack of a text ping to precele a visit. Theimplication
is the CoMedi fell short of its aim to suppat accessibilityawvarenss. This is
surprising given the existenceof an explicit circular indicaor with the CoMedi
image panes. However, this indicaor was almost never used. It seemedthat
peope just liked CoMedi to be there,available at a glanceand that using ments
to chang statussettingsa greatercost than the gain of maintaininga proper
reflectionof their accessibilitythroudh this mecharsm. The contrastwith the menu
usagefor changng text stringsis striking. Accessibilityis somethinghat changs
as a function of actvities orthogonal to a UMCE: an additional effort would be
required to harmanise a UMCE indicatorin this way that inevitably interfere with
the accessibility-mderatingactiity. Wherethe UMCE is operding asa low-level
awarenss device, it cannd require more than low-level or incidertal activity to
chang its state.

3.3.3 Questionaire

The questionairefor the secondstudycompised33itemson analogie differential
scalesmadeup of issueghathadbeenidentifiedby theconmunityin anintial round
of opinion-gatheringsupplemetedby Adams& Sasses privacy modé. Thesescales
offer more subtlety of responsehan a conventioral 7 point Likert scalewithout
addirg an appeciableanalytic burden and have proven sensitve devicesin other
studiesof mediatingtechrologies(Daly-Jaesetal., 1998; Wattsetal., 1996. An
exampe of suchascaleis givenin Figure3.

Datapresentedh this sectioncomparerespomsesin termsof expeiencegroup:
whetherjust in the Cafette(Cafette)or in both officesandin the Cafette(Office).
In eachcasearatingfigureis given asthe meanrating point on the analoge scale,
rangirg from O (vely negative rating to 1 (very positive rating). Thus, mid-scale
ratingsindicateuncertaity abait theissuefor therespamdents.

Table 1 summarisegjuestionnairedata for the mootedbendits of CoMedi.
Cafetteand Office userswere nornrcommittal abou the value of CoMedi for the



French: « Jen’étais pasen mésurede savoir si quelgu’un setrouvait dansles paragsen
consulantseulanentle mediaspace»

English: “I couldn’t tell if someonavasaround justby looking atthe mediaspacedisplay”

Désacord (Disagree) Accord(Agee)

I A |

Figure 3: The inverse presenceitem as an example of the analoguescale format
questionnae, with Englishtranslation,shaving a responséhalf way betweenDisagreeand
Agree(=0.5asproportion).

Group | Atmosphere| Locaton | Presencel Rapprohement| Accessbility
* *

Cafete 0.47 0.27 0.20 0.27 0.28
(0.41) (0.31) (0.31) (0.19) (0.23)

Office 0.48 0.67 0.36 0.45 0.57
(0.33) (0.29) (0.32) (0.28) (0.27)

Table 1: Ratingsof potentialadvantagegmeanratingsasa propation of theanaloge scale,
standardleviationsof themean).Asterisksindicatesignificantdifferencebetweerthegroups
atthe0.05level.

atmospkere at a conrected node. Neither groyp were corvinced that CoMedi
was much usefor telling in a geneal sensewhetter a particular persm was in

the building. Rapprotiement,the extent to which intra and intergroup cohesion
might improve, seemso contrat the two groups but the differerce did not reach
significane (t(17) = 1.3% p = 0.207)*. Thegroups contraststronglyon the ability

to tell exactly wherea personwas (location t(20) = 3.08 p = 0.006) and how

appopriateit would beto initiate contactwith a person(accessibility:t(20) = 2.84

p = 0.013) with office usersexpressingnoreconfiderce on bothcourts.

Table 2 summaises resposes to questionsabou potentially problematic
aspect®f living with CoMedi. The similarity of privacy ratingbetweergroupswas
somavhatsurprising justfailing to reachsignificancet(20) = 2.0, p=0.073. Two
itemson the questiomairewereintended to exposethis factor We noticedthatone
asled abou the acceptabilityof sendimy information on the respomlentsactiities
andthe otherdirectly aboutprivag violation. Therewasgoodagreemat on these
two items for the Cafettegroup (Pearsois r = 0.90) but not for the Office group
(Pearsorsr = 0.20. This differencemayreflectthe persoml natue of judgenents
abou privagy violation, as discussedy Adamsand Sasse. For this reason,only
the explicit privagy invasionitem contrituted to Table 2. Individual differerces
in the Office group seemto underlire the contrd issuesfor self-presentation

*Not all respondets choseto ratethis item.



Group | Privacy | Misleading | Interference| Self-presentaion | Audience Identity
Redprocity Control | Worry Aware

Cafete 0.56 0.37 0.58 0.24 0.50 0.18
(0.38) (0.27) (0.34) (0.35) | (0.43) (0.28)

Office 0.27 0.73 0.24 0.23 0.33 0.24
(0.22) (0.27) (0.26) (0.31) | (0.30) (0.28)

Table 2: Ratingsof potential disadwantages(means,standarddeviations of the mean).
Asterisksdenotestatisticalsignficance.

discussedhbore. Interference,how much CoMedichangd patternsof behaiour,
differentiatedhe groupsstrongly with Cafettegroup equivocaing abou changsto
their patternof activity whereagOffice usersrespoidedclearlythattheir behaiour
hadbeenaffected(t(20) = 2.6Q p =0.017%.

Uncertairtly abou ‘audierce awareress’covers two issues We wantedto know
how clearly usersfelt they knew who coud seethemandwhether if they did not
know, this wasworrying. As Table 2 indicates,neithergroup felt that they really
knew who was watchingbut, at the sametime, they did not find this uncetainty
particulaly worrying. ThedifferencebetweerCafetteandOffice userratingsdid not
reachsignificance Both of thesefindings shouldbeinterpretedin the context of the
obsenrationsrepatedin the previoussection.Usersroutinely positionedcameraso
thatthey werebardy visible,or with highly restrictedieldsof view. Thisbothmeant
thattheimageswererelatively unrevealingto an obserer andunconpromisingfor
the obseved. Finally, following up on this point, responéntswere aslked abou
their perceptio of contiol over self-visibility. Both groups rated themseles as
having verylimited self-pesentatiorcontiol. Sincetheirlevel of mechaical contrd
extenckd to absoluteinvisibility, this is rathersurprising An interpretationis that
the sophisticatiorof contiol they wantedwasfar from thelevel of contrd they had.
Misleadingrecipiocity descrilesthe confusion betweerbeingpresento a CoMedi
displaybutinvisiblefor its camerapr personnodediscoriinuity. TheCafettegroup,
as occasionl users,were consideably less concened aboutthis than the Office
grow (t(20) =2.72;p = 0.028).

4 Discussion

Several issuesfor UMCE designpersistedthroughait our period of study whilst
others dropgped away with familiarity or the evolution of work-aounds. The
flexibility of the physicalequipment makingup our mediaspacemitigatedaganst
greatinterferancein dayto-dayactuvity, althowghit clearlydid happenwhilst early-
expressedconcens aboutbeingdistractedby the presencef a CoMediseemedo
evapaate. The costof physical maneuvrirg may be measuedin time andeffort:
both aremainly in termsof an additioral attentionaldemal. Furthemore,in the
Cafette thetransiencef occumtionandfrequeng of ‘sensorreconfiguration’ (i.e.
cameramovement)meantthat the position of the mediaspacecamerahadto be



checledon evely visit. For Office usersjt waslesslikely to shift from whereit was
lastplaced Privacy concens arealwayscomple: they wereresohedat leastto a
level of tolerarcefor somewhilst for othersthey wereneveradequatly addessed.

4.1 TheHybridity of Places
Reportirg ontheir own expeiencesDourishetal. (1999 wrote:

“the spaceswe have beendealingwith are hybrids of the physical
andtheelectronic... (creatirg) new spacesyhich becone distinctive
placesassetsof appopriateorientations arisewithin our comnunities.
Our ability to apprgriate, transfom andreusespaceis roated in the
flexible switchingwhich mediaspacesfford.”

Our studyis found thatflexible switchingleadto an unpralictability thatis at
odds with this accoun. It is worth re-emasisingthe compleity of the Cafettein
this respect.We found thatthe ability to ‘apprgoriateandreuse’wasa function of
group memlershipwithin the community aswhole. The ability to appr@riateis
strictly conditioredby ownershipandkind of place;its verysociality Theplaceness
of the Cafettewasheaily ingrainel andresistanto chang, by virtue of its identity
restingin on anideaof sociablecomprtmen amongalarge numberof individuals.

Perceptio of placeis in termsof appopriateressof behaiours andreadiness
for theirexpression:clearlink existsbetweerwhataplacestanddor andthenomed
comprtmert of socialgroups. It follows thatthe appopriateressof anindividual's
self-pesentationin the context of a given placeis a matter of their evolving
percepions of the noms of place. This is important asplacerssowesnot only to
aphysicallocationbut alsoto its contetts, including peope andartefacts,andthese
contetts (especiallypeope!) changdin the Cafetteon a fairly unpredictablebasis
andofteninvisibly to CoMediusers.Themobility of ouruserswithin physicalspace,
amotivating factorfor theinstallationof our UMCE, suggestshatthe placenessf a
locationis subjectto continud adjustmentvith its occu@angy. Indeed,thevolatility
of certainlocatiors in this regard might itself be thowght of as oneof the defining
charateristicsof our CoMedistudy Sotherigidity of placeis indivisible from the
‘inertia’ of expectationon the partof its users.We seethis inertiaasa function of
the numbe of peope who sharean understading of placeandalsothe extert to
which expectationsare entrencled on the part of particuar individuals or grours.
Activities acrossa UMCE begin from pre-«isting ideasaboutits placemssbut are
thenblendel with the persomlities and ‘atmosplere’s of switched-inplaces,asa
compositeof the behaioural propensitieof personsgroupsandaffordancesof the
conttibuting locales.

Self-pesentatioris a key concet in social identity theory (Tajfel & Turner
198). Peoplebelongto mary groyings, eachof which is associateavith noms
of condict. In order to maintainin-group identity, onemustactwithin thelimits of
condictrecogisedasappopriatefor the group. Importantly, socialidertity theory
positsthe existence andneedto actively maintain multiple identities.For anunber
of years LeaandSpeardave leveragedsocialidentity theowl to studytheinfluerce
of anorymity on group normative behaiour, so-called'deindviduatian effects’, in
text-basedcomnunicationmedia(Postmeset al., 1998 Spearset al., to appear).



They have demamstratedthat filtering out interpesonalcuescangive rise to more
oppatunity for theinfluerce of group-level cuesfor identityandconsegentlyaffect
growp-level processedn particuar, they amuethatmediatirg techrologiescanexett
a very stronginfluenceon the extert to which an individual feels ableto express
behaiour in line with a particdar identity.

It should be undestood that expressionof identity-relevant betaviour is as
muchabou volunteeringinformation asit is aboutits withholdng. As a minimal
UMCE, therearesomechallengiig contradctionsbetweerthe coupling of CoMedi’s
linguistic poverty with its intermittert, obscure and low-resolutionvisual cues
andthe visually impoverishednature of text-basedcomnunication Although the
nonverhal role of appeaanceis usuallyassociatedvith posture gestureanddress
(Argyle, 1988, personheffects (family photos,ornanents, sportsgearetc.) were
included in CoMediimages. Theseeffects were locatedwithin distinct zores of
physical space Jocalesunderstoodas apprgriate for social self-presetation. An
apprachto desigting self-presentatiofluentUMCES basedn socialidentity theory
is perfectlycongrientwith the Adamsand Sassdrameavork. WhereasAdamsand
Sasseposit structuralsimilarities betweenindividuals’ agreerent to participation
in a UMCE, socialidertity theoy would predictthat the structuresarein termsof
the compdibility of self-presentatio normsamorg concurently connectedsocial
groys. In effect, this meanghat Adans andSasses framenork is a very usefulbut
incompete designtool.

There are some serious prodems for the prospet of multiple concurent
conrectionsfor this reason One might imagire a numker of views on a space,
each optimised to an audiencegroup in terms of self-presetation, basedon
configuation of techrological filters and userddined locales. Inevitably, thereis
apracticallimit onthenumberof variadesand,still moreimportarily from a social
identity perspectie, the transpaeng/ of suchconfiguations. Moving aspectsof
configuationinto real spaceeasesnattersbut doesnot thengive carteblanchefor
aninfinite setof UMCE conrections.

In nontechnolgical contets, theprocessefor recogiising placeareinvarably
over-learntandvery low effort. For the UMCE designerthe challergeis to createa
facility thatwouldallow individualsto build hybrid placesatwhichthey aremultiply
present,basedon the physical and culturd reality of the placesthey objectively
inhabit. Only thencanindividuals properly manag eachof their placesin terms
of their own self-presentatio.

4.2 Coping with Sensitivity of Hybrid Places

CoMedi'sfiltersaregereral,in thatonceselectedhey applyto theimagedisplayed
on all CoMediworkstations.Self-presentatio, including both shaving andhiding
aspectsof self, may be governedwith acceptabldimits for somecolleagees but
be entirely inappopriate for others. Furthemore, the highly transientnature of
Cafette occuangy madeit difficult for individuals to decideon the criteria for
self-presetation. The percepion of office spacewas not subjectto the samelevel
of ambiguity. It is herethat we returnto the ideaof place. Placecan standfor
groy-level affiliation andso suppat theidentitiesassociateavith them. Although
occupangy of theofficesin ourstudywasuncetain, thefactthatthey wereofficesset



usablelimits on expedationsof the expressionof behaiours. Our usersseemedo
managtheirself-presentatiorby decidingonareasf risk in termsof theirbehaiour
andtranslatingtheseinto constréned localeswithin their spaces.Thelocaleswere
thenfiltered to a level of clarity consumnate with the risk of transgessinggroup
noms. Furthernore,theoffice spacavasmorestableandsomoreeasilycortrollable
for the office users. The spacewas uncerstoodto repesentdifferent degreesof
risk andthis risk could be seen,on a socialidentity interpretation,to bein terms
of potential norm violation or exposureto unwelcane attentionfrom out-group
memiers.

5 Conclusion

UMCE conrectionsexplicitly link spacesandimplicitly link peope. They dothisby

geneating a setof hybrid interactionzones,mace up of constellationsof peope

and places. As a designprablem, the disambigiation of comectionsbetween
peope and spacesds a very significant. Not only arethey fluid but, in the order
to fulfil their infrastrictural or backgound designbrief, they mustmaintaina low

attentioral demaudl. Critical pointsfor CoMediseemedo bethattherewerelimited

opportunitiesto tailor self-pesentatiorior differentaudienes,thatpartitioring of a

physical spaceinto localesof differential sensitvity helpel with this processand
that ownership and contrd could not be satisactorily resohed in the commnunal

place.

LeeandGirgensohndescriling theissueas‘awarenasof audierce’, consideiit
to bemainly a matterof poorinterfacesuppoting for reciprodty, andhave proposed
someinventive stratgies for teasingapartlevels of audiene in relationto self-
presetation (Girgensohnet al., 199). Thereis a clear needfor mechamsms to
suppat multiple self-presentationsvia communicationstechnolgies. It wasclear
at the outsetof our studythatthe Cafettewas quite explicitly a ‘place’ ratherthan
a space. It wasperhap lessclearthat the samecould be said of offices,andthat
placersscoud be refinedto govern the statusof localeswithin offices. We have
armguedthatplacenesss intimatelyrelatedo persoml presenceandself-presetation,
linking the filtering of actvity through ad-hoc manipuldion of self-imageto social
identity theory It may be that effective interpersonaland inter-group conrection
by UMCE requires attentionto intra-spaceaswell asinter-spae andtechndogical
hetergeneity groundedin termsof self-presentation. The architectual notion of
‘place’ suggestghat one might designmeda spacesdn termsof the interpersonal
andcultural significanceof areaswithin physicalspacesPlacesmustbe definedby
UMCE usersthemseles accordiny to the static (appe@rance)anddynamnic (actity-
based)forms of self-presetation they wish to prgect to memlers of the on-
looking comnunity. In this way, individual visibility to a UMCE network would
be managd by physical positioring in alocal arearatherthanthrough the oneraus
and cumkbkersomebusinessof constantlyadjustingvisibility through manipulations
of acameras globalfield of view.
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