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ABSTRACT

In this paper, we reflect on the design and depkrym
process of MAGICBoard, a public display deployedain
university setting that solicits the electronic emtand
opinions of bystanders on trivial but amusing tepicWe
focus on the consequences of our design choicels wit
respect to encouragingystandersto interact with the
public display. Bystanders are individuals arotimg large
display who may never fully engage with the appiaa B
itself, but are potentialontributorsto the system. Drawing
on our recent experiences with MAGICBoard, we prese
classification of bystandersand then discuss three design
themes relevant to the design of systems for bgstanse:
graduated proximal engagement, lowering barriers fo
interactionandsupporting covert engagement.

Figure 1. The MAGICBoard only comprises a small spee in
the overall deployment location (d), and bystandersomprise
the majority of individuals near the display (a), €). Only a
single user is actually making use of the displayj.

ACM Classification Keywords

H5.m. Information interfaces and presentation (egl): ~ SMS messaging as the primary means of interactiin w

Miscellaneous. the large display, thereby allowing users to intewith the
system from the privacy of their own personal desie-a

INTRODUCTION concept we call supporting covert engagement and

Large public displays are typically used for bragsting a  interaction The core functionality of MAGICBoard was
stream of location-relevant information, but mosplbyed ~ simple: users post text-based items on the dispidnych
displays of this nature are not yet interactivehisTlack of ~ persist until newer items pushed them off-screem
interactivity may change with the increasing pemiiftion of ~ designing this interactive display application, foend that
high-power handheld devices (mobile phones, PDAB3M many of our design choices ultimately focused on
players), which enable new forms of use (e.g.individuals who might not be actively engaged witte
[4][6][12][9]). Despite the emergence of new tecluyy  display itself:bystanders.

that could allow users to interact with large digsl, past
research has found that motivating people to iotevath
these displays in a public space remains a redlecige
[1]. An oft-cited deterrent is the potential foocsal
embarrassment when interacting with a public disfild

We situate our work in the context of using puldisplays
as social catalysts—or artifacts/events that fothe
attention of diverse inhabitants [7]. Brignull &oRers
describe, in studying people’'s activity patternsumd a
similar large display applications, described thokesses of

In designing MAGICBoard (shown in Figure 1), a pabl Uusers based on their patterns of activity [1]: tfijpse

digital forum, we sought to address this challehgaising ~ engaging indirect interactionwith the large display; (ii)
bystanders whose activities indicatedoaal awarenessf

the display, and (iii) bystanders whose activiiieplied a
peripheral awarenessof the display. @ To motivate
bystanders to interact with the system, BrignulR&gers
advocate designing applications to supptmdnsitions
between these thresholds [1]. Our early explonatio
support this conceptual framework, and draw further
attention tobystanders’ needé order to allow them to
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Figure 2. The MAGICBoard'’s two displays have diffeent functions. The right display is intended to beriewed from a distance,
and functions as the “overview.” The left displayis the “detail” display, and intended to be viewedip close.

more easily transition from a bystander role taatdbutor
role.

In this paper, we first describe MAGICBoard and its
deployment, which allowed us to investigate an@gatize
different typesof bystanders. From there, we re-examine
several design heuristics from [6] and arrive atee¢h
thematic design implications to support bystandesg of
public displays: supporting graduated proximal
engagement lowering barriers for interaction, and
supporting covert engagement and interaction

MAGICBOARD: A DIGITAL PUBLIC FORUM

MAGICBoard is a public forum for trivial but amusgin
topics (see Figure 2). Two side-by-side projectmessent
the current topic, the votes and opinions of thoke have
commented on the topic, and a summary of the vanahe
topic. The right display allows passers-by to lgagiean
the overall opinion of the community on differenpics.

Interested bystanders can engage with the system b

stepping closer to view the comments themselvekey T
can then interact with the display by either: (&hding an
SMS message from a mobile phone, or (2) using akkio
next to the display. The kiosk provides a basienfdbased
mechanism of interaction, and the SMS gateway suppo
more “private” entry and preparation of content [4]

Figure 2 shows each display in action: the leftpldig
shows “overview” information while the right displas the
“detail view.” The overview display (containingethopic
and overview of the tallied votes) is intended ¢oviewable
from a long distance: font size is large and viewdlom
20 meters. The detail display is intended to lesved from
much closer, and shows the last 16 submitted corgmen

MAGICBoard was constructed using the MAGIC
RESTBroker, an HTTP-based toolkit intended for itigid
prototyping of large display applications [3]. As$ core,

the RESTBroker supports lightweight message passing

using state-based channel semantics. The todlkived
different parts of MAGICBoard to be built and rum o
different client machines: the kiosk, SMS gatewand
display application are all completely separateliapfons
communicating through this lightweight protocol.

We deployed the MAGICBoard in a common study/social
hallway of the applied science building at our emsity
(Figure 1). This corridor is a common area witlsraall
coffee shop to the side, and a small alcove wheerdests
frequently meet to study. The two displays themesl
measure about 6m x 2m and were positioned to beleis
from the front door of the building throughout tthay.

Our interest in MAGICBoard is unique from prior Wain
two respects: first, our focus on SMS interactioratdes
participation by users who might otherwise not glegtdue
to the potential forsocial embarrassmentand second,
MAGICBoard was deployed in a public setting with
ystanders who are unlikely to know one anothergreds
grior work frequently deployed such displays in iabc
event settings (e.g. [1]), in a distributed sett[@y or in
contexts with known users (e.g. [3][6]).

DESIGN LESSONS FROM DEPLOYMENT

We deployed MAGICBoard for a week near the begignin
of the school year, collecting field notes, phosgmrs and
video of users and bystanders making use of aneroibg
the display. We report the most salient obsermatio
relevant to design here.

Classifying Three Types of Bystanders

Our interest in bystanders began during the desigge of
MAGICBoard in our discussions with our focus group
(comprised of primarily engineering and computdeisce
undergrads): What would someone see on the lagpdagi?
How would one understand what was going on? How
would one interact with the display? How would d&mew



Figure 3. Examples left-to-right of (a) apasser-by, who is en route to another location, and does néihger; (b) a stander-by, who
is sitting in the space, and therefore somewhat aaiident with the display; (c) anengaged bystander, who is reading the detailed
comments and was about to pull out his cell phonand (d) acontributor, who is actively engaged with SMS on his cell phen

how to interact with the display? It became clear tat
design focus, which typically centers on “users’edh
already interacting with the display, needed tdbbanced
with an equally concerted focus dnystanders—potential
contributors who may not yet be engaged with tfspldy,
but “users” of the display nonetheless.

Our initial observations of MAGICBoard's use reesl
three different types of bystanders: passers-laydgrs-by,
and engaged bystanders. We differentiate bystarizksed

also compromises the possible interactive complefithe
display. Our design approach was to supmpeduated
proximal engagemenivhere the display can be engaged
with from a variety of distances This design approach
assumes that one’s proximity to the display coteslavith
one’s interest with the display, and aims to “refansers
for being closer to the display by providing thesers with
an improved experience.

* From far away (20m)users can see and make out the

on their behaviour and engagement with the display topic question (and associated picture if presemt)

(illustrated in Figure 3).

» Passers-by(Figure 3a) weran-transit, passing through
the area en-route to another location. Thus, theuat
of time and effort they expended toward lookingaat
the display was extremely limited—those that looked
the display gazed for no longer than 10 secondsd A

although these passers-by may have glanced at the

display, most did not typically stop to interactiwit.

» Standers-by(Figure 3b) were actuallgpending time in
the environmentitself (akin to those with peripheral
awareness in [1]), be it at a nearby table to stimyhe
line-up or condiment area of a nearby coffee shap,
simply waiting for someone. While they were notlie
environment primarily to interact with the displahey
had more time to actually read the content and nstaied
the display.

 Finally, engaged bystander§-igure 3c) were interested
enough in the display (with focal awareness [13 they
were actively staring at the display and “making”usf
the content on the display.

This classification scheme has strong similariteethose in
[1] and [11], and supports the notion that bystandeve
differing awareness levels of the display.

Support Graduated Proximal Engagement

Bystanders cannot be expected to be standing rnear t
display: instead, bystanders’ proximity to the thspis
extremely variable, affecting their visibility dfi¢ display’s
content. To support distal bystanders, the figgbraach
might be to increase the size of all fonts; howevbis
solution is not only a suboptimal use of the dig®pace, it

display. Graphics summarizing the votes also sttt
there is a vote going on, even though it is unjikiblat
the details of the chart is visible from such atalise.
These large visuals are intended to provide awaseoé
the display’s purpose foassers-by

* From closer (10m)users can make out the details of the
summary charts to see the opinion of the commumity
the topic. Further, it is possible at this visdatance to
read the last comment that was made (presenteidgerb
font). It is clear from this distance that comnsehave
been posted on the display; however, one cannat rea
these comments. Standers-bycapable of reading this
information can make a decision about whether tzaga
with the display further.

» From up close (5m}ll content on the display is visible.
At this point, the user can read all of the detail the
display, and in particular, see the comments afrprsers
of the display and instructions on how they careatd
comment. Our hope is thangaged bystandersill
become contributors when they are close enougledo s
all of this content.

Although we realize this concept of graduated preti
engagement by varying the size of visual elementshe
display, it should be emphasized that rewardingsuser
transitioning one type of bystander or contributbanother
can occur in a variety of ways. For example, [Bwards”
users close to the display by providing them a odtof
interacting with the display. Similarly, [11] priole
increasingly personal and explicit interaction faers of
ambient public displays based on their tracked ipnity to
the display.



Lowering Barriers for Interaction fashion without revealing their identity. We adsbethis
Because large interactive public displays are umiom  issue by showing only part of the user’s semi-uaighone
bystanders may not be aware that they are abl@teract  number on the display itself, using a dedicated $Mo
with the display Beyond this initial knowledge barrier, Recent Post” area of the display to highlight récen
there is the problem thdtystanders may not be aware of contributions (Figure 2, left), and by respondingusers’
how to interact with the displagnd also thatisers may be  contributions with a text message in return. T8NIS
embarrassed to use the displdy. Once bystanders have response was direct, and “in-context”; any erroosii not
overcome these two barriers, and have begun itiegac reveal their identity to the public.

with the display, we are faced with the usual peablof
providing feedback in a timely and meaningful fashiln
consideration of these issues, we focused on prayid
knowledge and mechanisms to lower barriers to dctérn
[6]. This theme raises the design tension betwewmr
fidelity input vs feasibility of complex interactions with the
display.

Many authors have observed that bystanders oftam le
how to use a large display because it providesulisef
feedthrough of interaction (e.g. [1][6]). Clearly, this
mechanism for learning is lost with covert interact We
address this problem by providing easily visiblstinctions
and a straightforward interaction mechanism. Vogel
Balakrishnan provide a video of an actor on thepldis

It was important to communicate to bystanders how t itself to show bystanders how to use the displdy.[1
interact with the system. Thus, our instructionsrav

designed such that from a medium distance, onalczed a Nevertheless, the covert interaction mechanism (SMS
cell phone as a cue that the display had sometigindp messaging) produced visibly different participatfmatterns

with cell phones. We felt that from this cue, netsted compared to the overt interaction mechanism (tipéo(a).

bystanders could decide to approach the displaretly ParaII”eI to [1.]’ the laptop tended to produce ariypot

becomingengaged bystandershus, the instructions could eﬁe_zct , drawing in other bystanders Wher_‘ users enase

be placed in comparatively small font. pf it; howgver, users making use of their cell pdorio
interact with the display tended to leave longemren

Since SMS is already widely used, we chose to sippo thoughtful messages.

interacting with the display using SMS messagimgithe

phone rather than another input mechanism (e.g-h@sbd  Selecting the Deployment Location

forms, downloadable mobile applications, etc.).eTtade-  Selecting a meaningful and useful location provedoé

off here is clearly evident: we chose to lower tizerier of ~ somewhat difficult, but ultimately, our choice wdistated

entry to mobile phone users to increase the nunafer by the nature of the bystanders in the different

potential users, but in so doing, sacrifice rickeliaction  environments. We selected from three different
possibilities (e.g. [4][12]). We also provided@rmh-based  environments: thestudent union buildingthe lecture hall
interaction mechanism with a laptop right at theptiy, building, and acorridor/study hall area

and we briefly discuss its impact on participatpaiterns in

the next subsection. Thestudent union buildingad the advantage that it was the

location that the most students would pass thr@rnghthey
would be from a variety of faculties by virtue dfiet
building being essentially at the main hub of campithe
drawback of this location was that even in thidding, we
would be sharing the visual space with traditiovehdors
or campus clubs, and could only place the display i
locations where it would not be visible to thoséeeing the
space (c.f. [1]). Thelecture hall building was also
frequented by a high number of students. A keyaathge
of this space was that students entering this dechall
were primarily computer science undergrads (gelyeral
more technology savvy and likely more inclined iy the
new technology). The main drawback of this spaes w
that the space actually had no places where stsicdenid
linger (e.g. sit down) and thus the entire bystande
With MAGICBoard, we support this covert interaction population would be completely in transit, or passsy.

using SMS messaging from users’ mobile phones. In " | | d theorridor/study hall hi
general, however, this “covert interaction” appioac V/€ ullimately selected theorridor/study hall area This

introduces two new design tensions: the problem of&'€@ had several key benefits: first, it was latate a

feedbackvs identifiability, and the problem of learnability Central corridor near the engineering areas (ttbs,

; . ; - demographic would be fairly technical); second,wis
vs privacy. The first problem is providing userdovmay
be dealing with a novel interface (as they werehviite located near a study area (thus, students wouldbkee to

SMS mechanism), with feedback in a timely and rahtv monitor the display for a period of time); third, was

Support Covert Engagement and Interaction

Many authors have suggested that a core deteoargers
making use of large public displays is the poténfim
social embarrassment [1]. This is likely to ocfaurrseveral
reasons: (1) the display is large, so actions @mnoks) are
made more obvious to others (compared to a lapisuts
screen); (2) it is likely the display employs arviolus input
device (so users are easily identifiable), andit(® likely
the display system employs novel or one-off sofenéso
users are unfamiliar with how it behaves). Thusswggest
supporting covert engagement and interact{though not
necessarily exclusively) to draw in curious onlaskeho
may be understandably shy.



located near a coffee shop (thereby attractingviddals
from other faculties); fourth, the display wouldvikaclear
sightlines from the front door of the area, and #rea
where the display was positioned was such thadisigay
would be visible even during the day. Ultimatalye key
benefit of this location was that we would be ale
observe individuals under a variety of differenhéi and
motivational constraints (e.g. passing through,tingifor
someone, studying, waiting in line for a coffee, et

We also spent a lot of time in the environmeniptpiésting
the display throughout the day to determine whiclours
would be visible, and the sizes of fonts that woblel
required. Because the environment was primartiyb)i
natural light, we had to carefully select the lomat(Figure
1), placing the display in the alcove so that sarhéhe
natural light was blocked. Here, we found thatyoal
limited colour palette would be distinguishable agivthe
lighting conditions. Further, we tested a variefyfont
sizes to ensure that the content could be seen from
distance.

The process of selecting a location proved to be
considerably more time consuming and difficult thaa
had initially assumed. As it turned out, the lematthat we
ultimately chose was dictated by the needs of Ingstes.

INITIAL OBSERVATIONS
We deployed MAGICBoard for a week near the begignin
of the school year. During the deployment, we exmiéd

field notes and photographed/videotaped

Allow relaxed SMS interaction

The core difficulty of using SMS is the relativeylaetween
submission of an SMS message and response bydtersy
This lag is imposed by the device (via menu systdors
example), and potentially in bottlenecks of thewmsk
service. Nonetheless, this lag suggests that inpet via
SMS should be somewhat lengthy (thereby makingoup f
the lack of responsiveness by providing a longastreof
input at once), thus implying a user’'s interactiaith
his/her SMS device is also somewhat lengthy. talty, it
is this lengthier interaction with one’s own SMSride that
makes it likely that there will be “formatting ersd in the
resulting input stream to the large display.

We suggest designers use a relaxed syntax wheg 8Mi$

interaction for two reasons: (1) it is already idifft to

contribute via SMS, and (2) rejecting a user’s idhit
interactions with the system can be devastating.

Although we initially provided mechanisms to proid
users with feedback on how to correct their cootidns
(via an SMS error message), we later simply relatked
“formatting requirements” of SMS contributions. & ill-
formed SMS contributions were simply shown on-saree
thereby providing users with positive feedback ttredir
contribution was valued. Better approaches maytde
interpret users’ SMS strings, and to infer intended
commands.

Kiosk users garner more attention that SMS users

users andhkin to Brignull & Rogers’ observation of a honepip

bystanders as they both made use of and obsened treffect around the keyboard [1], we found that bydeas

display. We also retained logs of interaction datad
analyzed them within the context of our observatiome
report the most salient observations here.

SMS users seemed more engaged than kiosk users

One surprising observation that came to light vinas SMS
users typically entered more content than kioskraise
Based on server logs, SMS users keyed more chesactd
words, and clearly seemed to more carefully crh#irt
contributions to the large display compared to kiasers.
There are likely several reasons for this type effaviour.
First, SMS users have more time to think about and
compose contributions to the display because tleyat
necessarily experience the sasuxial embarrassmerds
those users at the kiosk (who are, in contrasty viibly
interacting with the system). Second, SMS usezdikely
more committed to contributing to the system beeéhsy
actually invest effort into retrieving and setting their
own devices. We would expect this to be true ifenasers
made use of the lower-barrier kiosk, and indeedsag a
5:2 ratio of kiosk to SMS users. Third, thereame reason

to believe that the personal device is simply more
conducive to reflective thought compared to a Wspublic
input device.

more frequently congregated around a kiosk oncesex u
was standing and making use of the kiosk. Thisctfivas
extremely noticeable, and users therefore seemagpear
in groups around the kiosk before disappearingcointrast,
we only prominently noticed one SMS user that ¢jebad

a group gathered around him. It is difficult toy sehether
this effect was difficult to detect because we did know
where SMS users were interacting from, or whether an
effect of the input device itself.

Regardless, it seems likely that bystanders aree riloely
to be interested in what a stranger is doing atldipinput
terminal versus a stranger using an SMS device.

Passers-by are unlikely to participate

As we alluded to earlier, passers-by are typicabal-
directed in the sense that they are en route txaibn or
task. Thus, while many passers-by clearly gazthily at
the display to interpret it, they did so while daning on in
the direction they were headed—that is, passersaayno
intention of stopping. It is unclear whether thpassers-by
did not participate because they: (1) were unawlzatthe
system was interactive; (2) were unaware of how to
interact; (3) were not interested in interacting(4) simply
had no intention of stopping while in transit. &ivthe
number of users who were able to ‘'make use of idpEay,



and the fact that some passerseiy stopto engage with
the display, the first three possibilities are fmutjuestion.

Regardless, it should be clear that there is andtineshold

that needs to be overcome from passer-by to stdmder

This threshold may not have been detected in tle (pag.
[1]), because displays intended for the “public” tirese
contexts were deployed where all bystanders wearalsts-
by by virtue of the setting (e.g. at a party). firure
deployments we aim to investigate additional apginea to
encourage this transition.

RELATED WORK

The infrastructure of MAGICBoard is not unique, anges
an intellectual debt to systems like the Opinionifg],
Messyboard [4], and Dynamo [2]. In all three otgsh
cases, the intent was to design large shared gsspleat
would allow individuals to post information snippdtom
their individual devices/clients. Messyboard angh&mo
are comparatively fairly advanced, facilitating tinensfer,
display and manipulation of multimedia content.

Our research aims are also aligned with McCarthyaf&l

Karhalios [7] in attempting to desigsocial catalystsby

using large displays. In particular, these displaye
intended to be artifacts that catalyze social eagemts
between individuals. McCarthy designed and depmloge
range of such displays, focusing on the ability soich

displays to provide appropriate information for gho
attending to the content, and on how interactioth wuch
displays may occur.
interactions that may occur around such artifactioss
distributed sites, displaying deliberately absterobiguous
representations of remote sites.

The particular focus we bring in this paper, howeig on

the use of large displays by individuals who angdéy

unknown to one another. In this sense, the deptoysnof

Blueboard [10], Opinionizer [1] are more closelated to

the work presented here because they focus onatial s
aspects of the interaction between strangers. ohtrast

most other projects explore deployments and intienas

within work groups (e.g. [2][4][8])

Russell & Sue point to several notions of socidiebgour
around such displays [10]: learning interactionotigh
observation, learning etiquette around such shdisgglays,
and turn-taking. In the particular context of Bhsard,
many of these issues arise because of the neesl wathin
close physical proximity to others when interactiwith the
display. In a similar way, interacting with the i@ipnizer
necessitates being in a focal location (at the &ath) [1],
drawing attention to the interactions between thessess.

With MAGICBoard, we explored a different tact by

allowing users to interact from (technically) anyes via a
wireless link to the board (through SMS). In thiense,
some of the notions of physical and control etitpi@ind

behaviours discussed by [10] are no longer relevant

instead, the classifications and discussions otaoykers

Karhalios focuses more on the4

from [1] and [11] are more relevant. These worke a
interested in casual “use” of large displays bythyders,
and the present work brings additional attentionthat
issue.

CONCLUSION

In this paper, we have taken a reflective approachhe
design of a large public display called MAGICBoar@ihe
design philosophy emphasizes the importance ofydexj
for bystandersrather than the traditional focus arsers.
Since the goal of large public displays is to emgagers,
we must first understand how to engdgstanderssince it
is these bystanders that ultimately become users.
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