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ABSTRACT

Multi-touch tabletops have beemuch heralded as an
innovative technologyhat canfacilitate new ways of group
working. However, there is little evideec of these
materialisng outside of researchalb settingsWe present
thefindings of a5-weekin-the-wild studyexamining how a
sharel planning apfication bdesigned to run onwalk-up-
anduse tabletop b was usedwhen placed in a tourist
information centre We describe how groups approached,
congregated andinteracted with it and the social
interactions that took place noting how they were quite
differentfrom research findings describing theys groups
work around a tabletop in lab settings. We discude
implications of such situatedgroup work for designing
collaboratie tabletop applicatiorfer use inpublic settings.
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INTRODUCTION

Multi-usertabletopsintended for shared usgvestartedto
move out of researchlabs into realworld contexts,
particularlyin retail, hospitality,exhibitionsand education
A presumption is that groups wijatheraround and use
them together toplay gamesplan tours, purchase goods,
etc Examples of commercial applications include
MicrosoftOs ConciergmdHarrahOs suite of gamés yet,
however,it is unclearhow groups useshared tabk®ps in
situ. In particular, very little iknown about whapeopledo
when first encounteringthem, especially thosetho have
never seen one beforéhe few applicationsthat have been
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evaluated in public places hashown them to berimarily
usedin parallel [10, 1§ rather thancollaboratively

Furthermore, whilemany studies have investigatechow
groups work together around interacttedletopsfew have
been carried out #thewild. A big difference between
controlled and irthewild studies is that in the former
groups of participants (sic) are brought to the tabletop and
shown their place by a researcher or assistant and provided
with instructions orwhat they have to do. Theredemeone

at hand to explairthe purpose and functionality of the
apgication. Thesedemand charactistics are largely absent
in-the-wild, making for a very different user experience
Research is needdd discoverwhat happens in practice
and how we can desigpplicationdor group working

Our research is concerned with haywoups appoach and
usewalk-up-anduseinteractivetabletopsin public places.
In particular, we consider how gnesi form, disperse and
organi® themselve@ such settings and how tabletagen
be designed to support this. Specificallye describehow a
walk-up-andusetabletopapgication B designed to support
group planningd was usedby pre-formed coherentgroups
(i.e., family or friends)in atourist centre. A Sveek inthe-
wild study was conductettd examinewhat groups do when
first encountering theabletop and howhey usel it. Our
findings showed thait wasapproached by, among others,
individuals couples, families, groups of studerdaad even
complete strangersvho joined others already using .it
Contrary to our assumptiong, was rare for adamily of
four® to ever come to the tabletdphe same timandeach
take a sideOur findings of in-situ use arequite different
from the multi-user notion that pervades much thinking
about tabletops We discuss the implications dhese
differencesin terms of supporting group working and
consider how best to desigrtabletop applications that
supportwalk-up-and-use interactions in public settings.

BACKGROUND

Interaction with multi -touch surfaces

Multi-touch interfaceshave along history but there has
been ahuge incrase ininterestmore recently particularly

with the release of commercial hardwalatformssuch as
the iPad, Microsoft Surface and Smart Tabl¢hile much

research has focused on extendheydware possibilities



(e.g., b, 7]) andthe expressivity ofinteraction techniques
(e.g., [28]), another main focus has been on the
opportunities provided by multouch for multi-user
interactions The notion of multuser has its roots in
operating systems, such asix) that allow concurrent
access by multiplesers of a computer. It waxtended to
the vision of Single Display Groupwar®7 D where
applications were developed for -poesent gers to
collaborate via @omputer with a single shared display and

such as the home or schod#lirk et al. [12] deployed a
multi-touch device called thd-amily Archive in three
homes fo a month eachThe system suppat scanning
and archiving of sentimental tdacts and memokhilia.
They describe how itisrupted existingamily roles and
practicesandwas typically used asynchronoustyaoet al.

[4] developed a narrative construction tool calledTable
on a MicrosoftSurfaceand installed it in a school library
for approximatelytwo weeks, where children were able to

multiple input devices. Its usage today retains this legacyuse it during breaks and some lessons. Tdetgil how the
with an emphasis on supporting simultaneous use of artablgop fitted into the existing school cultu®access was

application by multiple people. A wide variety of

controlled through a booking systeimplemented by the

applications designed to support group activities havelibrarianBand al® how thetabletopapplicationwas central

emerged, ranging from sharing med#|| to sientific data
exploration [25], and medical conversations between
doctors and deaf patient(.

Detailed ldoratory studies have also beearried out,
describing how factors such as talitep size, group e
[23], surface orientation [22and indirectinput techniques

to the development of genrepracticesof planningand a
emergingecultureof storytelling reputation.

Other researchers hastudied interactive surfaces in public
settings wherausers might be expected to encounter the
technology only once and for a short period of ti@&ara
[17] describes a (singiwuch) taletop systemin a cafe

[19] caninfluence group processes. Other work has detailedhighlighting issues related to moving between interactive

how horizontal multi-touch surfaces can increase
workspace awarenessof collaborators' action and
consequentlythe density of interaction9] and incease
equity in the number ofnterface actions carried outy
participants[13]. To date, mosevaluation work on mukHi
touch techniques and systems baen lakbased, aimed at
answering specific questionabout group useand has
typically employectomparative quantitative methods.

Although field trials of interactive surfaces ar@mow

beginning to emergeye still know little abouthow people
come to understand how to use these piatiy unfamiliar

technologies, pécularly in walkup-anduse scenar®

where a coherent group ofgg@de will usethe tabletop. As
many of the envisaged reabrld applications of muli

touch multiuser tabletop®outlined in the introduction fit
with this scenaripit is important forresearch taargetthis

gap in our understandinin the next sectiowe detailsome

pioneering insitu studies of interactive surfaces.

Field trials of shareable technologies

Although theycan be expensive and challenging to carry
out, 'in-thewild' studies of new technologies in
uncontrolled environméa have becomeentral toHCI,
CSCW and Ubicomyfcf. [15, 21). Rogerset al.[21] argue
that laboratorystudies of Ubicomp technologies cail to
capture many of the complexities of thiguationsin which
the applicationswill ultimately be placed In particular,
difficulties inherent in using technologies in specific
context often fail to merge in laboratory studies-situ
studies albw researchern® better explordow people come

and noninteractive use: for examplthe irteractivity could
draw attention to otherwise innocuous gestures such as
tapping on the surfage causing social discomfort.
Hornecker [§ describes a museum multiuch system that
asked users questions aboutatural history While
engaging, itfailed to encouragesocial interactionsand
subtle usability issues impacted the experiehtierichs et
al. [6] describe howthe visibility of a (sngle-touch)
museum installation in usdrew groysto interact Access
was managed through tutaking with some members
temporarily leaving the installation while waiting use it

Peltonenet al. [18] provide a detailed video analysis of
people usingCityWall, a large vertical multtouch diplay
installed in a city street, designed to enable photo browsing.
Theyhighlight several phenomenthe influence ofusersin
drawing attention to the displaperformative actions to
communicate itentions or toengage other in playful
activity, and patterns of shared userimarily parallel
activity by both strangers and acquaintancésit also
working together and conflict resolution where the activity
of one user interfered with that of anoth&he same grqu

[10] alsodescribeWorlds of Informationanother walkup-
anduse verticalmulti-touch display for browsing media.
This extended the CityWall system with novel 3D interface
widgets, aiming tocencourage parallel interaction and user
engagement.lt was stdied insitu at an exhibition,
indicating that users found the system (although not the
content) to be engaging. Multiple people used the system in
parallet singly, in pairs orin groups.

to understand, use and appropriate technologies in theiTourist applications

own terms and for their owsituatedpurposes.

Studies of multi-touch interfaces 'in-the-wild'

A small number ofstudies of interactive surfacedave
taken place in rich realorld ocontexts. Researchersat
Microsoft Research Cambridge have focused on imui-
touch technologiesnight integrate ovetime into settings

Previous research into developing technologies for tourism
has focused largely on providing visitors with mobile and
augmented reality applications that can be used outside the
tourist information centre, such as recommenders and
guides (e.g.,[3]). Researh inside tourist centres has
focused on the interactisrbetween staff and customdds



the mechanisms employed in queuing and working acrosshey eaned commission (such as tickets for bus tours).
the counterb as well as the importance of paper
representations, which can be annotateehrientated and
shared2]. We have foundho evaluations of shared tourist
applications specifically developed for group use.

When groupsenteed the centre they typicallylisperse

and foragd for information individually. The interior
design and representations of informatioften made it
difficult for groupsto create thespatial configurations that
RESEARCH AIMS would enable them to orient with equal access towards a
While revealingin-situ evaluations of multiouch multi- shared sorce of information (cf. [1). For example, the
user systems are beginning to emerge, they are still in theilong straight shape of the countauld make it difficult for
infancy. Studieshave focusedeither on the effects of more than two people to focus on information being
introducing a new technology into an existing social group discussed with a counter assista®imilarly, the small size
with well defined roles and practices, such as a school obf the books, maps, and leaflets on which tourist
family, or on walkup-andusemedia browsers designed to information was provided and thack of surfaces where
be equally usable either by coherent gromipBy strangers.  these artacts could be laid out and compared restricted the

Our interest is irthe potential ofvalk-up-and use systems potential forfocusedface-to-face discussions.

for public spacesIn contrast to previous work and-line THE TOURIST PLANNER APPLICATION

with many of the expected future uses of tabletop Followingthe ethnographic stugye met with thecentrds
technologies in settings such as retail or hospjitabur management tearand showed thersome existing Surface
goal wasto explore the potential of ahared tabletop applications, andketches of oupotentialdesignideas We
system designed to be used bgaherentgroup of people  agreedon three overahing requirements(l) to create a
in carrying outa planning taskelated to thie situation The very simple walkup-anduse interface that would be
public settingwas a tourist information centrewhere understandable by visitorwho hadnever used a multi
touristscome for inspiratiorwhen visiting a city.Typically, touch surface (2) to design an apfo encourage groups of
materials, such as leaflets and posters are available for thewisitors to work together to plan theday out; and (3o
to perusetogether with public PCir them to useCounter facilitate the flow of visitors through the centre by
staff can beasled questionsand sell maps,arrangetravel encouraging interactions of less than 5 minutes

and accommodatiorgnd take bookings and payments for
walking and bus toursn this setting, ougoalwas to place

a walkup-anduse tabletop supporting a standalone
planning app that groups could use as an additional
resource.The objective was to enable pairs anther
groups ofvisitorsto use it to find and share information and
then plan their activities in the surrounding city.

A two-day design workshopvas then heldwhere we
brainstormeda number of designdeas We took asa
[starting pointa group personaf an Australian familyof a
mum, dad and two girlarriving and wanting to plan a day
out in Cambridge. Weproduced three quite different
designs, whichwere tested using paper prototypes with a
small number of volunteers. THimal designselectedwas
THE SETTING an interface thahadtwo disinct phases: (iyvorking around

An ethnographic study of the tourist information centre in the tabléop to read and select possbplaces to visit in
Cambridge, UK, was initially carried out to elicit Cambridge;and (i) combining the different selections and
requirementg14]. Cambridgeis very popular with tourists ~ compromising on a single plafihe first was intended to be
being home to mangolleges, museums, theatres, galleries carried outby each membeindividually (but with the
and other sitesThe centre can havap to 2000daily possibility of observing and discussingthe other®
visitors with busy and quiet timethroughout the dayThe  selectiony and the second was constrained to encourage
tourist centrevasmovingto new premiseaearbyandwas group discussiomnd itinerary planningThe final concept
keen to explore the potential atabletopsystemthat could  was workedup into a coherent flow and visualesignand
provide added value to groups of visitors. They were thenimplementedn ProcessingnaMicrosoft Surface
concerned that it shouldn't interfere with the steady flow of
visitors and that it should potentially add to revenue by
including information about activities and sites on which

Screenshots of the application are showrFigure 1. An
initial OattractO screwith animated guiddfigure 1: left),
was designed tdraw visitors towards itand suggestwhat

Figure 1: Screenshots from the Tourist Planner Application. Left - attract screen; middle- four open decks; right - review screen



to do on first seeinthe interface The layout $ intended to
show groups anthdividuals at a glancewhere to stands
they approachcolouredsilhouettes of people are positioned
on each side of the tabletayth the text "touch to start"
the colours also providingan identity to each perso On
pressing a silhouette Odeck6F cardsappearsn its place
The deckconsists of aotating fan of20 cards of which
only 5 or 6are visible at any timésee figurel: middle)
They appear and disappdanm the surface athe deck is
rotatedto the left or right Each card featusethe picture
and name of tourist attractionDragginga cardout of the
deck results in it expandingn size to provide a short
descriptionabout the siteopening lours andan indication Figure 2: Tabletop positioned in the tourist centre
of cost A card shrinks again on returning it to the deck
Initial testing had found that the shared central arzuld
quickly becane cluttered and disorganizedgth cards being
left. Therefore, only one cardan be pulled out of each
deck at any one time. Bardcanalso be rotated with two
fingers to showo other people around the tabletop.

of the visit) by dragging them intoa box above.The
correspondingins are removed fronthe mapreducingthe
overall time to see all of the attractioascordingly If a
card B selectedmnoreinformationis providede.g., whether
it is accessible to wheelchair usethan on the previous
screen, intended tenablethe group to decide whethé&y
During this initial phasevisitors are eeh able toselectup keep the attraction in their planned itinerary.

to threecards of potential sites to visit and place them in the
threeempty slots besidéheir deck (see figuré: middle).
This simple OtaskO is clearly leuithext to the declfter
placinga card into a slot large round blue button, with the
label Onexttspd written around it, appearshe centre of
the screendesigned to allovall to seewhat to do next
They cancontinue browsing and selecting cards until they Figure 2shows a photo of the tabletgmsitionedin the
have selected all thre&Jponone persorpressing the blue tourist centre.Much thought was given as to where to

The group itinerarycan then be printed outat a nearby
printer by touchinga "print our guide"button. The first
printed pageshows the same magisplayedon the screen
with all of the chosen attractions mack Additional pages
follow with information about the chosettractions

buttona prompt popsip to askall current user$Are you locate the tabletop. It was placed at the far end of the centre
sure you've finished choosing your cards®'all touch the  next to the roped area for queuing for the counter. This is
"yes" button thereviewscreerappears (seigure 1 right). where people have to slow downd wait in line when it is

If one of them selects "noft returns to the defdt deck busy,providing the opportunity to observe its use by others.
interface. The idea ithat everyone needs to complete their Sufficient room around the tabletop was also left so that
selection before movingntothe nextstage. people could gather around all sides. We wanted the groups
to be able to use it while standing, rather tharing chairs
around it that might get in the way or encourage people to
sit for long periods of time. Aa Surface is coffee table
height, we raised ours by approximat2cm by placing it

on a plinth. Steps were provided at either end to enable
small children to reach the talitgp. To inform people of
what it was and how they could usesignage in the form

of posters was placed next to it and atdbetreentrance.

When all have confirmedhat they are readythe decks
disappear andill of the cards from the usersO selection
boxes are brought together and gted in the same
orientation inarow at the ObottomO of the scr&ais same
side card placemens$ deliberately designetb encourage
usersto move to one sidand if they had not already done
so, beginto discuss and negotiate their selectidrse idea
was for them taeach a consensus avhatto visit given

theirbudget, available time and the relatdlistances. IN-THE-WILD STUDY
The Tourist Plannewas studked in situ for 32 days. For the

Several pieces of new informaticare provided on the £t 25 one or both ofwo researchersvrote field notes
review screeras potential discussion points. These inelud (both textual and diagrams of movents around and near
(i) total time thevisit will take if they goto all of the  he taple), based on observationgiofv people approached
selected sites; (i) a map of Cambridge with pins showingany ysed the tabletop arsthort interviews with visitors
where the selected sites amnd (iii) color codingused for  there were n prespecifed categories of behaviour. The
the pins andndicated as small icons on thards showing  ¢5cus on the analysis was progressively developed over the
who had selected therbgsed on thaitial silhouettecolor course of the study. For the final 10 days, video footage
used in stage)1This was meant thelpgroupmembers 0 55 also recorded from which clips were selected for
identify their choices in the group set of caaglto notice detailed analysis.
whethertheywere the same or different.

, i All of the video footagewas alsosummarisedo give a
Cards can be rearrangd by dragging them lefor right.  oyerview of how the tableop was being used. Following
They canalso be removed (for example to reduce the timepgjionenet al. [18], we divided times when the tako@



was being used into sésss. If there was more than & 2 focused manner Often, however, they would simply
second gapbetweena personinteracting with the display continue past. This suggests thatsuch serendipitous
(unless theycontinuedto standfacing the tabléop while lightweightapproachingnay not beully sufficient to draw
discussing with others)then this was counted as a new people in tausingthe tabletop agjcation.

session In addition, as we were interested primarily in
group interactionsif all of the peoplecurrently usingthe
tableop left and different people arridewithin 20 seconds,
then this was also counted as a new sesstametimes
people touched the taldg without meaning to interactor
example leaningn it while looking at a map (cf. [1).
These weren't counted asnaw session unless thpgérson
went on to interact further with the tatig.

Figure 3 shows a typical episode. In frame 1 a man is
walking through the centre towarddhe queue with his
hands in his pockets. He stops as he draws level with the
tablegop and takes hisight hand out of his pocket, pausing
while heholds a finger over th&bldgop (frame 2) looking

at theinterface He taps on a silhouette, opening a deck of
cards and tentatively taps and then drags out some of the
cards (frame 3). All of this time, thiewer portion of his

We counted?97 sessionswith a meanlength of2 minutes  body remains pointing in the direction in which he was
10 seconds, although these ranged from a couple of secondvalking, indicating only a temporary engagement in the
up to 14 minutes, when the tatilp was being used by a activity being conducted on the tatdp (cf. [24]). Finally,

large group of users. 158dividuals interacted with the  he turns his body towards (frame 4), indicating a longer
tableop, as did184 people inpairs (92 sessions) and 183 temm engagement in interactiomnd begins to more
people in groups of three or more (47 sessiolisthose systematically scroll through and read the cards.

who didn't actually inteact with the tabl®p, but were
clearly with those who didise the tablep are included,
then the totals are 121 individua)4 people in pairs (102
sessions) and 284 people in groups (74 sessidim)s,
while the tableop obviously enabledindividual use, the
dominantpatternof interaction was with other people.

(ii) Touching the surface

People approaching the tabletop broughthistory of
interacting with other kinds of interfaces, which guided
their exploration of tis novel system The firsttouch for
most was a tap or double tagyggesting that they treated
the tabletop surface like a mouse ophone Others
Below, we provide a series o¥ignettes that illustrate in  attempted Ostandard@ulti-touch interactions like pinch
detail how different groupings ofpeople approachednd zooming.Interviews with some of them confirmed thhey
used the tabletop To begin we describe how people  owned iPhonesr other multitouch devices whilethers
initially approached the tablsecongdwe outline what they had seen demos of the Microsoft Surface online. Hence,
do on first touching the surfacand how important the previous experience with multbuch and other interfaces
success of that first touch is as to whether they continue te¢an influence peopleOs initial findggr gestures, i.e.,
use it andthird, we detailhow multiple userscongregate,  Whether they start by pressing, double tapping or swiping,
engage with it and interact with others A striking which depending othe feedback provided, will determine
observation inthe third sectionwas how rare it was for whether they continue or walk away.

groups to arrive together arehchstandat a side of the
tableop; instead they wandered up to it by themselves and
then later attractedothersin ther group to join themThe
software was designed to accommodé#tese kind of
staggeredarrivals However, another unexpected finding
was that sometimes complete strangers joined someone
already using jtunaware that it was a shared planning tool
andnot a single user afipation. As it was not designed to i
be usedn this manner tensiorerose- thatare highlighted

Most participants worked out how to open the deck of cards
by tapping on a silhouette However, a significant
proportion were confuseby the animated guidaaying in

the centre ofscreen, dragging and tapping on that rather
than the interactive sections of the interf&®ace the deck

of cards had opened, some immediately dragged out a card

(i) Approaching the tabletop

People showed quiteariable levels of engagement when
they initially approacheche Tourist PlanneiSomewalked
right up to the tabtep and either looked directly at it for
some time, trying to work out how to interact or
immediately started to explore the interface. Interviews
with some of these participants indicated that they were
drawnto the tableop simply because they were interested
in thetechnology, or by theignage positioned nearby

Many otherswould just glance at the talilgp while
walking past it and perhaps tap on some of the objects on
the screen. If the interface provided immediate feedback,
sometimes ledthem to explore the interface in a more Figure 3: Approaching the table




or rotated the deck. Othefsowever, continued the strategy readthrough and select card$he pair selecfour cards

of tapping, double tapping oapping and holding on cards between them, and prioff their plan. As W1 goes over to

in the deck (some continued by tapping or double tappingthe printer, two other members of the group approach the
the guidetext and arrow that appeared on the screen sayindabletop from the entrance to the cenffeame 3). W2 goes
"drag out a card")One serendipitous feature tife design  over to the tabkep, whee M1 demonstrates how the
was that when visitorsapped ora deck of cards,tiwould interface works. M2 goes to stand nextW1 at the printer.
often wobble slightly. This provided many of thewith They talkwhile jointly looking at theprintout

sufficient scaffolding to immediately real& that they

needed to soll the card decloy dragging their finger. W1 and M2then turnand move closeto face the tabtep.

(frame 4). W2 and M1 havey this pointselected 5 cards

A usability issue encountered by someisitors was that and he group read through information on the review
they approachedhe tabétop quite tentativelyand either screen abouf bus tour.As they continue to look at the
tapped on the surface too lightly for the touch to bereview screenW1 turns andgesturesat someone at the far
registered or touched with a fingernail, whichaegdidn't end of the centre (frame 5). Another man, M3 walks over
register A further interaction problem was because thereand arrives at the talitep (frame §. M1 selects the bus tour
was a slight lag between people startingdeagging card again, so that M3 can see the infornmatBy frame 7,
movement and the graphical interface responding, peopl&Vl and M2 have turned away from the tabfeagain and
often lifted off their finger before completing their planned are looking at th@rintout M1 then moves awagnd walks
interface action, believing that it hadn't worked, thus failing round to stand behind W1 and M2 as they continue to look
to drag a card out of the deck. In this public wagkand at the printout (frame 8) In frame 9,W1 and W2 both lean
use senario, people often didn't give the interface a secondn to the tableop as M3 looks over the review screéfhe
chance: if they weren't immediately successful in group all turn to look at M3 interacting with the tabie
interacting, they would give up and walk away. and they discuss how long M3's selection will take (frame
10). As the group antinue to discuss the selectiod2
turns and walks awafframe 11).Finally in frame 12, the
remaining group members turn and walk over to the desk.

(iif) Working as a group

In contrast to thecenariove had used to inspire the design
of the TouristPAnnerb of a family of four arriving together
at the tabletop andhll using it B we discoveredthat  Part of the reason for this staggeraudival could be the
memberstypically arrivedat different times and ofteleft tableop being placed at the opposite end of the cetthe
while othes continued to interactThis is illustratedn the entrance. Groups typically split up as they entered the room
extendedseries of iteractions dpicted in figure 4a  andstarted foraging by themselvés information, such as
woman (W1) arrives at the tabd@ (frame 1) and starts to  |eaflets, maps, et®By the time one of themappened upon
read through the text on some of the cards (anothethe tabletop, the others in their group weften scattered
unconnected womais already standing by the tabig). around the room, with some still near the entrance, another
She is joined by a man (MIrame 2)who also starts to  at a PC, and another moving towards the couhtewever,
once a member of a group of visitdnad arrived at the
tableop, theytended to attract the attention of others. This
often was®tdeliberate, and was simply a consequence of
visibly attending to the applidan (frames 1 and 2 in figure

4). Visitors also deliberately attracted others' attention
towards the tabtep. Mechansms employedincluded
calling to them(as seen in frame 5 of figurg, 4esturing to
signify interest (as seen inafne 3), and, particularly when
the centre was very busy, walking over to them and leading
them over.Once other members of the groups haérbe
attracted to the talfiep, the person who had been usihg
would oftendemonstratevhat they had learned

Types of groups

As mentioned our design was based on the scenario of a
family distributing themselves around the tabpeand each
first choosimg items of personal interest before negotiating
with the rest of the group which things to go and see. While
many exampleditted with this scenario, there was huge
variation in the configurations of groups using the taigle
ranging from siblings squabbling for control of the
interface, groups of young adult backpackers, pairs of
elderly visitors, large groups of foreign students all trying to
use the tablep at the same time and many single users.

Figure 4: Group members arriving at different times



Interestingly, when children used the tabfe adults
seemed less likely to use it than if they visited on their own
perhaps perceiving it as a toy. Some parents used t
table¢op as something to keep their children occupied ag
they found out information in different parts of the centre.

While userdlid frequently spread out around the tabf it
was also common for two or occasionally three people tc
use just one deck of cards. Sometimes a differenrgsoip
would select from ano#hr. Interviewing grops where oly
one deckwas opened indited that some didn't reaizhat  changed. The majority of participants not thie side with
they could all interact with the system at once, while othersthe canonical view mowk around to be able to see the
said that they just preferred to work with a common focus. interface better (see figure,@lthough with larger groups
of four or more, there wasn't enough room for all people to
move round in this way. Groups who viewed this screen
for any length of time also tended to discussicé® more

Figure 6: Moving around the table

Levels of focused discussion tended to differ with different
configurtions around the talitep. In situations where two

or more people interacted with a single deck of caagsin at this stage, while other groups also frequently restarted so

frames 1 and 3 in figure)bas might be expected, there : : . .
tended to be more focused discussion about the content (}Pat they could make new selections or immediately printed

the cards than in situationghere only one person carried off their guide with little discussion.
out all of the interactions (fram2) or where multiple decks
were open and each person was lagkihrough their own

Bystanders and observers

Peoplewho were not part of the group currently using the
(as in frane 5). Howeverthere were frequent exceptions to tableop often stoodand watcled what was going on before
these trends. Where there were larger groupsietalso  deciding whether taiseit themselvesThis was similar to
tended to be more discussion in the initial individual the stepwise engagemeatescibed by Peltonert al.[18].
selection phase. For example, in the situatiepicted in  They would either stand somewhat behind those interacting
frame6 of figure § while two of the visitors made most of with the tabléop and watch what was going on, or stand at
the interface actions on the two open decks of cards, théhe tabléop, but without interactingChildren in particular
other member®f the group were actively engaged in the were more likely to stand close to thebl&iop when
activity, commenting upon the information contained on the watching others interactPeople observing the taldgp
cards. Where a participant played a more passive role, thebeing used attracted others' attention, creating what Brignull

would often stand slightly back from the table(as can be
seen in frama 2of figure 5)

At the review screen, when the participants' choices wer

and Roegrs [] describe as a 'Honey Pot' effethere was
also an effect of the physical context in eliciting
observation ofablegop use.People waiting in thgueue for

gtpe desk would frguently watch what was going on.

collated and represented on a map and a single collection
cards, the configurations at the tabje very frequently  As seen before with other large mitltuch systems [8, 18]

. in public spaceswhen a group moved awaypnlookers
would often immediately take their place at the taige
leading to chains of interaction that could last for some
time. This is shownin the example in figure.7A woman,

marked OL is standing behind one other person in the

Figure 7: An onlooker (OL) watches a group interacting
with the table and immediately takes over when they lea

Figure 5: Different configurations around the table



Figure 8: An unresolved clash betwen strangers
queue for the deslas a group of threpeople (G1-G3) three ways. Firstlysometimes the person people using
approach the tabiep in frame 1. Two of the group (G1 and the tabléop would leave quite soon afterahgers started to
G2) open decks of cards and beginstwoll through the use it simultaneously, perhaps feeling that thparsonal
deck andpull out cardsOL turns slowly and stops to look space had been invadelsecond way thigind of conflict
at thegroup (frame 2). She steps closer to thbleop and could be resolved was for one user's attempts to carry out
stands watchinghe interfaceas G3 continues to drag out aninterface action to be frustrated by another user and for
cards (frame 3). As the group tsrand movs away, she them to give up and leave. For example, in sitaation
moves straight oveaindstarts to pull a card out of the deck depicted in figure 8 e woman in the centre of the picture
formerly being used by G1. had joined the tabtep after the man on the right had

The transition between groups using the tabletop, thereforealreaoIy started to seleatards. After they both scroll

. g . through the decks and select cards, the man having selected
was fairly smooth even in busy times. Most people would all three of his cards presses the "next step” button bringin
wait their turn, with the exception of children, who would ¥ P ging

L = ! up a dialogue box asking each user "Are you sure you've
sometimesnvade otherOs personal space, being unaware Wished choosing your cards" (frame The man presses

the rok of suchimplicit normsin public placeslt also "es" but after a short pbause. the woman presses no and
happened on occasions that a stranger would join theY®s P ¥ P

: A ... continues to interact with her deck of cards. This leads the
tableop while others were already using it without asking if " " : o
. . ; S ; man to press "next step" again and then "yes" on the
it was alright to do s®again, suctbehaviours rare in the

o D dialogue box. This time, instead of pressing "no", the
analogous situation whereoy don't sit down at a table . .
. . P woman withdraws hehand and looks at the dialogue box
where people are already sitting without asking if it is OK

t0 join thembas described below. grameHZ). Ne>§t, the man dra_gs his finger over the. "next step
utton", pressingit several times, withdrawing his hand,
Tensions between strangers pressingit and then dragging his finger over his deck of
While on most occasionpeople who used the tahiep cards again (with no response, as theesgstvaits for a
simultaneouslywere members of the same group of friends response from all dialogue boxes before enabling
or family, it was also not uncommon for strangers to interaction). The woman at this stage presses "No" and
attempt to use the applicaticat the same timeAs the starts to move cards in her deck again. The man moves a
application wasntendedfor a coherent group to formulate card in his deck and then presses "next step" again (frame
a plan for their day out, thisoften led to iteraction  3). Again, the woman ithdraws her hand and looks at the
problems and social discomfort, particularly at the point dialogue box. The man taps a card in the deck and then
where one user would press the 'next step’ button to moveresses next step again (frame 4), before pressing next step
on to the review screefvhile, similar conflicts were seen and the deck of cards again. Then, sweeping his hand across
with the large vertical interactive surface used in thethe button in an expressive gesture, the moans from the
CityWall project [18], which was designed tprimarily tableop and walks away (fram®).
support parallel uset is notable that they are also seen
between people interacting fatteface around a table,
where it might be xpected that social signals would
prevent them from happening. Furthermore, ¢hesnflicts
were more difficult to recover from than in the Citywall
interface, where there was little dependency between th
actions of different users.

Finally, these interaction impassewere sometimes
resolved verbally through discussion between those using
the tabléop. Typically, this caused somsocial discomfort

For example,in the vignete depicted in figure ,9a man

M1) is selecting cards from a deck at one end of the
abldgop, when a woman (W) opens a second deck at the
other end (frame 1). They continue to interact without
Here, the interactions between strangers were resolved iracknowledging each other, and are joined by a second man

Figure 9: A verbally resolved clash between strangers



in frame 2 (M2), who opens a third deck of cards. After saw, when strangers come to the taipethis can cause
selecting three cards, M1 presses negp sind all three  social discomfort and frustratiohikewise, introducing a
press "yes" on the dialogue box that appears in front ofconstaint toonly let thesharedapp start oncall members
them. of agrouphave arrivedmight backfire asthe first to arrive
might simply walk off againAnotheris to provide more
0§ignagein the spacehat itis a group toagl but againit is
unlikely thatthe group waild all read it at the same time
and realize they have tmme togetheto the tabléop.

As the reiew screen appears on the surfaed three
participants look at one another and M1 makes a gesture
surprise (frame 3). After a short pause, 84%s,"Aah. That
was me" [pointingat his chest](frame 4), and then "Sorry".
W1 says something inaudible, and then M2 responds-urthermorethe finding, that manyvisitors approachd the
"Sorry...you have these ones [pointing at some of thetablegop quite tentatively without exhibiting a strong level
collated cards at the bottom of the scre@rgme 5) After of commitment to exploringhe interace suggest that
some halting discussion andrmeus smiling at one another, walk-up-anduse tablegops in public spacesface greater
M2 removes his card from the collection and leaves thechallengeghan inmanaged settings such as the laboratory,
tabldop. W also removes her one card and leaves theschools orexhibitions where user interaction is supported
tableop, leaving M1 to continue using it. (cf. [6]). To enable potential users to make their mind up
While these scenarios usually led to social discomfort andwheéher th;)};] m'ght I|I§e 0 USH’:;? aplpllcauon deggn_ers
frustration, on occasion thg did lead to positive need tograbt e|rattgnt|on imme |§1tey teommunicatats

. . purposeand mechaniseof interaction
experiences For example, a young Italian woman was
observed trying to use the tatdlp when two Brazilian The positioning of @ableop in a physical environment can
women were already using. iThis led to a conversation also help groups become aware of howuse it In our
that resulted in all three women deciding to explore study, it was the visibility of the talt® in the tourist
Cambidge together and printing off a map and guide thatinformation centre, that enabled visitors to attract other
represented all of their interests. members of their group to interact with the application,
DISCUSSION either unintentionally by simply visibly being engaged in

The main findingfrom ourin situ studywas that cohesive interaction, or more explicitly through gestures or verbally.

groups often did not come to the talllep together as a A furthgr feature of the visipility of.the tah@ was in
family or cohort of friends, and start planning their day out ge?erlimng a dbukle ?‘bouttﬁ mnc:ealsmg tr;]e m'ierest Oih
all together Instead, on arriving in the centrethey ONIOOKETS, - an elping them o learn how 1o use inhe

dispersedand when one of them found thabtdop and ?ppllmatlon (cf. [1, 6 8, 18]. This was particularly
started using itthe other membensould be drawn to iby acilitated by the position of the talbdg next to the queue.
them wavirg or calling or by the others noticinigter that  Finally, the findng thata significant minority ofusers had
theywere using itThe TouristPlanneapp worked welfor difficulties in interacting with the tabtep points to the
this, it enabled each new person coming to the tapleo need to better scaffold user interactions, pakgirly while
start at a different time to explore tieards However, it large (visionbased) multiouch interfacesare relatively
became moreproblematic forthe second phasef the  rare That tapping seemed to be the main mechanism by
planning which requires the etocated group to move to  which somevisitors attempted to use the interface rather
one side and discuss theinoicesand decide on the final than dragging chimes with Nmian's recent observation
itinerary. If some are still choosingt means the others [16] that "natur&user interfaces aren't natural". While parts
have to wait of our interface were designed to look lighysicaldecks

of cards, it also lookedike a computerscreen and the
OnaturaMday for most people to interact with these devices
is to click or tap on interfacecons. That other users
attempted @ use more Ostandard@ti-touch interactions
such as pinch zooming highlights the difficulties inherent in
designing for multtouch systemsn the transitional phase
prior to largescale uptake of thedecmologieswith well-
known interface conventions

This finding that groups splitup on entering the centre,
gravitate towardshe various information resources around
the wallsandthencongregatet thetablgop in a staggered
way hasa nhumber of implications for the design of tabletop
applications forsimilar public spacesFirst, the sense of
multi-user in the conventional sense is not borne out
Instead, what tends to happenthat people approach the
tableop in a variety of wayslts use in a public space is
more akin to a staggered ObuffetO table style of interacti@ONCLUSIONS

thana OdimgO table sitting where all come together at theThe in-thewild study of the TouristPlanner in a public
same time and use it. As ndte the introductionthe latter place has shown how a walkp-and-use multi-touch

hastended to be the underlying mod#llab studiesb but interface intended to be useay coherent groupsan have
may not be appropriate when considering sharedquite different demand characteristithan those identified
apgications to be usedin situ. One possibility is to in laboratorystudiesof group work or in more orgared

constrain the tabletop afut the softwareso that people do  settings. Our presumptions aboummulti-use interactions
conform more to being like a multiser groupBut as we  needto be reexamined in light ofthese new findings,



especially how tabteps are to le usedin situ. It requires Study of Group Picipation with Varying Constraints
rethinking how shared apps can be desigmede flexibly to a Tabletop Interfac®roc. of Tabletop 0837-44.

to accommodatethe vagaries ofgroup use where 14 marshall, P., Rogers, YandPantidi, N. 2011Using F

individuals, couples, familiesnd strangersall arrive at formations to analyse spatial patterns of interaction in
different timeswith different expectations and prior input physical environments. To appeaifiroc. CSCW 611

device experience ) ]
15.McMillan, D., Morrison, A., Brown, O., Hall, M. and
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