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Social Navigation and Seamful Design

Matthew Chalmers*, Andreas Dieberger**, Kristina Ho6k" and Asa Rudstrom!

Social ravigation exploits social practices to help users navigate and explore sys-
tem functionality. In a wireless world, people move around, meet others and experience
places and situations. Those activities may be recorded and presented to others through
wireless dovicas, and serve in social navigation. One design challenge is how to denl with
the technical limits and 'seams’ of such devices, such as gaps and breaks in functional-
ity, imprecis¢ positioning, and errors in recording and representation. Social navigation
systems roly on recording and representing pcopla's activity, and computational rep-
resentation is affected by seams. We gained some insights into the way that social
navigation and seams are socially constructed by analysing the functionality and social
practice of three systems: GeoNotes, Hocman and the Seamful Game. We propose that
social navigation and a 'seamful design’ approach helps users take advantage of scams,
appropriating and adapting systom functionality for their own uses and interpretations.

Keywords: Social navigation, seamful design, seamfulness, wireless applications, mo-

bile computing

1. Introduction

Networked services have unique possibilities of
aiding wsery to find their way through informa-
tion space or to dacide what to choose or buy,
by utilising the presence of a larpe number of
other users. These other users may already have
explored the service functionality; they may pos-
sess specific domain knowledge; and they may
provide opinions and subjective evaluations of
what the service offers, evaluations that could
guide or influence others in their use of the same
service.

The rise of applications designed for mobilo
settings offers now such opportunities. In a wire-
less world, people will moet others, experience
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places and situations, have opinions, und be more
or less aware of what resources are availablo to
them at difforent points in time and space. Such
socially related information can ba explicitly or
implicitly picked up and made available to others
through the wireless devices that we carry with
us. ‘

Social navigation systems are systems that ex-
ploit social practices and behaviour to help users
navigate and explore. But while social naviga-
tion just seem to happen in the real world, it
is not trivial to translate it into a design that

. allows for picking up explicit or implicit social

treils and practices in a useful way. A major re-
scarch question for the field has been to explore
how the woalth of social texture can be collected
and accumulated to actually aid users in navi-
gating and meaking sense of space, without in-
fringing on their privacy or overwhelming them
with information (Dourish & Chalmers, 1994;
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Dicberger, Dourish, H60k, Resnick, & Wexelblat,
2000; Héok, Munro, & Benyon, 2002; Munro,
Hiook, & Benyon, 1999; Wexelblat & Maes, 1999)
User studies of applications created from a
social navigstion perspective have shown that
the potentisl benefit is not only to follow oth-
ers’ trails through physical or information space
(Svensson, Hodk, Laaksolahti, & Waern, 2001;
Svensson & H86k, 2002). Users may also bene-
fit from sensing social presence in an otherwise
lonely space (Rudstrdm & Fagerberg, 2004). Be-
ing able to oxplore a texture of others’ judgments
raay aid in selecting among whatever is offered by
an application, be it music, movies, books, meet-
ing others, or simply getting a sense for what
others have done before at a particular place.
By applying the social navigation design per-
spective, wireless applications may register peo-

plew’ activities in different places, allow users to

activoly comment or leave their marks in both
digital and physical media, and enhance users’
physical meetings with one another in various
wuys. In effect, when the digital medium goes
wircless, it allows for a social spacc to be cre-
ated. The technology used to create this social
spaco is a prerequisite but nat & model for it.
Noither does social space have a 1:1 mapping to
physical space: information may sometimes be
tightly connacted to specific locations, but more
intrinsic relationships are just as possible.

This paper starts with a background in social
navigation, and a discussion of what we mean by
seamus. Then, we present somo oxamples of how
social activity reveals how users already exploit
social practice around wireless network technolo-
gies. Wo then discuss the design of wireless appli-
cations that explicitly pick up on social context,
making it part of their functionality. Through
our expdrience of doploying these applications,
we hope to reveal some of the unique properties
and advantages of the new wireless modium.

In particular, we examino how to design the
seams that occur in social navigation. Social
navigation relies on recording users’ activity, and
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representing it to other users, and designers have
to deal with the technical limits and ’seams’ of

recording and representing uscr activity, such as

gaps and breaks in functionality, imprecise po-
sitioning, and errors in recording and represen-
tation. Such seams are most obvious when de-
signing for mobile wireless devices, but the same
problems apply for all interactive systems. Social
navigation relies on recording and representing
people’s activity, and computational recording
and representation are affected by seams. There-
fore seams ar¢ a koy issue for the design and un-
derstanding of social navigation systoms,

Our approach is to regard scams as some-
thing that can be socially constructed and shared
between uscrs. Instead of always striving for
seamless connections and ’'perfect’ representa-
tion, scamfulness will be a guiding design princi-
ple. Users should be actively involved in forming
and supplying the content of the digital yocial

“medium, thus treating scarms as features or phe-

nomena that are created in and through social
interaction.

We conclude with a genceral plea for a broader
view of seamful design that ranges from straight-
forward utility to aesthotic richness. In ‘other
words, we argue for a mature design disciplino
that faces up to the challenge of making “scamful
systems, with beautiful seams”, to borrow Mark
Woiser’s words (Weiser, 1994). We suggest not
only ta make use of the differences and tensions
botween the computational media of ubiquitous
computing and the traditional media of everyday
life, but to design in ways that let us better ap-
preciate these media, our use of them and our
own lives — tying them together through social
processes.

2. What is social navigation?

Human beings make extensive use of social
navigation in real life, e.g. to find the exit when
the movie ends by following the crowd. When the

World Wide Web started to grow, navigation in -

tho web-based information space emerged as &
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real and difficult problem. However, it could be
assumed that a great number of users were on-
line at the same time. Transferring social prac-
tice into information systems use arose ay a possi-
bility. By making users aware of each other, they
should be able to help one another — oither di-
rectly on the spot, or by leaving their experiences
and comments behind for others to come.

The concept of social navigation was first in-
troduced by Dourish and Chalmers (Dourish &
Chalmers, 1994). They saw social navigation as
navigation towards a cluster of people or naviga-
tion because other peaple have looked at some-
thing. In parallel with their work, Hill and
colleagues developed the first recommender sys-
tem, Tapestry (Hill, Stead, Rosenstein, & Furnas,
1985). An individual specifies one or two things
that s/he likes or dislikes. By collecting the likes

‘and dislikes of a large number of people, Tapestry

is able to rccommend new items based on simi-
larities betweon that individual and others.

Hill and colleagues continued to work with vi-
sualizing various trails of previous users’ presence
and use, although they did not use the term so-
cial navigation t6 describe their work. They did,
for example, design a community enhanced Mo-
saic 1) Interface where users could rate differ-
ent URLs. Individual usor ratings were then ag-
gregated and expressed as a set of stars next to
cach link. These ideas have later been exploited

in e-commerce, starting with Amazon.com (Lin-

den, Smith, & York, 2003), where similarity in
book interest can be cou{puted from purchase be-
haviour combined with user ratings. Hill and col-
leagues also suggested putting “wear” on digital
objects (Hill, Hollan, Wroblewski, &McCandless,
1992): -digital objects should look worn when
many people had downloaded, read, touched,
worked with, bought or edited them.

Later, Dieberger (Dieberger, 1997) widened
the scope set up by Dourish and Chalmers. Ho
slso saw more direct recommondations of e.g.
web sites and bookmark collections as a form

{

1) Mosaic was one of the first web browsera/_\
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of social navigation. He was inspired by Tom
Erickson's remarks that the web could be char-
acterized as a social hypertest (Erickson, 1996).
Erickson had noted that many personal pages on
the web at the time had a list of pointers to “in-
teresting people and places”, in effect inviting
others to view that person’s network of friends,
collcagues, and concerns.

An important property that distinguigshes so-
cial navigation from other phenomena is its dy.
namic nature (Svensson & Hodk, 2002). Only
when tho social practice is changing over timo,
us in real-time communication or in continuously
collected trails from groups of users, do we talk
about it as social navigation. This can be com-
pared to forest paths versus roads in cities. For-
est paths are transient features in the environ-
ment: they vanish if they are not used. Their
state (how worn they are) may indicate how fre-
quently or recently they have been used, some-
thing that is typically not possible with a paved
road. .

The dynamic nature of social navigation design
may lead to applications that change over time
like everyday language or the way a city grows.
Language is a dynamic, on-gaing, social process:
it has been around for a long time, it is demo-
cratic in that anyone can add to it, words can
shift in meaning as they are being used, it is a
tool that never ceases to work, it is multipurpose,
and it is beautiful. Oities grow in similar ways.
They are not relessed in new stable versions once
every year. Instoad they slowly change when peo-
ple build new houses, take new paths into usage,

move cafés and restaurants, or simply decide to

hang around or create events in different parts of
the city. Digital systems in general should also
have this quality: as they are used, their users
change their functionality. Social navigation is
one way of achieving this. As a system is used,
the usage will leave trails in the system that will
guide future usage by others. As usage changes,
the trails will change.

Thus social navigation relies on the way thut
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people occupy and transform 'spaces, leaving
their marks upon them - turning a “space” into 2
“place” in the terminology of Harrison and Dour-
ish (Harrison & Dourish, 1996). In time, the
social cues they leave bchind can become sedi-
mented and formalised, transformed into social
practices (such as letting pcople get off the train
before you get on), rules and regulations (such
as those governing driving) or artefacts (such ag
signs and landmarks). Social navigation, in the
sense of our individual actions being designed
around collective social behaviour, is not just
something that is “layered on top of” a space, but
comes to transform both the space and the ways
that peaple act within it. To design with such
ideay is to leave yourself open to the possibil-
ity that actars will render your system unrecog-
nisable by you and your co-designers (Dieberger
et al., 2000).

Exploiting social navigation in wireless appli-
cations basically brings us full circle. Social navi-
gution as used in web-design was inspired by how
we watch, follow and become inspired by others
in ordinary life, With the introduction of wiralesg
computing, the digital medium is added to the
existing sot of media. Using this new medium we
can capturc and store on-going gocial activities
that would otherwise disappcar once performed-
as a crowd dissolves after the streot musicians
have left-or never be expressed at all. A groir—
ing number of wireless applications, such as the
GeoNotes system described below (Persson, Es-
pinoza, Fagerberg, Sandin, & Céster, 2002; Pers-
son & Fagerberg, 2002; Fagerberg, Espinoza, &
Persson, 2003), E-graffiti (Burrell & Guay, 2001),
and Jabberwocky (Paulos & Goodman, 2004)
provide examples of how computational media
and the traditional media of everyday life can
be tied together through social processes, allow-
ing users to dynamically occupy and transform
the physical space by adding social information-
creating a social space.
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3. The Nature of Seams

Thore are of course many ways a social nav- -

igation design stance could be taken into ac-
count whon designing wireless applications. As
indicatod above, we are particularly interested
in how to make wireless application designs ex-
ploit, or afford, users’ explicit construction of the
seams botween traditional and new (digital) me-
dia, with their cnabling technologics. Currently
those seams are most apparent when using nat-
worl technologies such as WLAN, Bluetooth, in-
frared, GSM or 3G. Our general belief is that
seams between the digital and the tangible, and
seams between e.g. different WLAN hotspots,
Bluetooth connections, or GSM base stations,
can be turned into a resource in wireless applica-
tion functionalities - most usefully so if users aro
allowed to construct their meaning dynamically
and socially over time,

In muny parts of the world, wircless Sys-
tems have become everydsy tools. Whether mo-
bile phones using telecommunication companies’
public networks, or mobile computers on more
private and localised wireless Bthernet networks,
wireless devices are typically designed and mar-
keted to suggest there are no limits to mobil-
ity. Yet, service coverage is anything but seam-
less, pervasive or ubiquitous, -as there are no-
ticoable variations and gapy in service provision.
Infrastructure is often made up of discrete re-
gions and services, intorconnected to make one
larger service thet works porfectly everywhere
and anytime-ideally. However, therc are often
gaps and scams that show through in users’ in-
teraction. We argue that such seams are essen-
tially inevitable features of the design and use
of mobile technology and that it is unfortunate
that ihey only shine through by mistake. Con-
sequently, we suggest in general that systom de-
signers should consider the option of deliberately
revealing and exploiting them in ways that users
find useful ar intoresting. We propose 'seamful
design’ that goes beyond a pragmatic acceptance

#
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Figure 1 Interacting with a combined PDA and mobile phons, ‘here a Sony Ericsson 900, places
high demands on users’ technological knowledge: the phone can be connacted to wireless
infrastructures using Bluetooth, Infrared, GPRS or GSM technology.

of the physical limits and variability of digital
media, and instead lets users take advantage of
them and appropriate thom for their own uses
and interprotations.

Traditional systom design argues that soams
are just technical by-products, and that getting
rid of them is just a matter of time and im-
proved service. In some cases-such as maintain-
ing the connection during a mobile telephone
call-this defensive or negative approach may be
the best design option. Users may indeed ben-
efit most from removing such delays and inac-
curacies. However, this approach disregards the
possibility that the seams themsclves can be seen
8s a resource for users, rather than as a weakness
of the design. Bluetooth connectivity currently
has a 10-meter range. To a user, what resources
can be reached using Bluetooth (other phones,

printers, laptops or servers) roughly corresponds

to what objects are “nearby” in the traditional
sense. Infrared connectivity only works if devices
are aligned, and thus users can turn devices to-
wards or away from onc another in order to cre-
ate or pravent links for intoraction. Similarly,
free web surfing may be exploited through scan-
ning for WLAN-hotspots around town.
Currently, actively looking for and exploiting
the seams that arise when an end-users’ device
has any of these wircless connection capabilities
requiros extensive knowledge of the technologi-
cal limitations (e.g. 10 meter range with Blue-

tooth) and how the scams may (involuntarily)
reveal themselves.

4. Seamful Design

Network seams may sometimes be exposed by
social activity in real life. At a recent confer-
ence most of the authors attended, netwoark cov-
erage was patchy. After several failed at.tempts
to connect, people noticed a flock of conference
atteridees with la,ptops'clustéred at some tables
in one corner of the entrance hall. Connectivity
in the rost of the conference centre had broken
down, but this arca was close enough to the con-
feronce office to connect to the office’s function-

ing botspot. Other areas near tho office had good

coverage, but the combination of wireless cover-
age with the tables offered & convenient place to
set up a laptop, have a cup of coffee, tall with
friends, etc. This is a ¢clear example of social nav-
igation, because the distribution of useful net-
work functionality was made apparent through
people’s activities. Later that day, people were
able to.connect in the entire entrance area, and
the distribution of people using laptaps for email
again made this fact very obvious. A general is-
sue to note here is that social navigation bridges
and connects different media: traditional, every-
day media were used to understand the state and
use of the new media.

In this example, social activities in the physi-
cal space helped to reveal network coverage and

6/ 12
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thercby in a roundabout way exposed the seams
of the network - in effect showing the need for
more seamful design. As discussed in the intro-
duction, deliberately designing for social naviga-
tion and social constructions of seams is a dif-
ferent, more difficult, issue. The social wireless
applications GeoNotés, Hocman and the Seamful
Game provido some interesting insights into how
a social medium can be used in gystem design to
deliberately reveal or even allow for end-users be-
come. co-constructors of the seams as such. The
applications also reveal some unexpected prop-
erties of the social medium. Let us discuss each

in turn.

4.1 GoeolNotas

Ono of the first mobile services for attaching
digital 'Post-It' notes to geographical locations
was GeoNotes (Persson etal., 2002). Technically,
the geographical locations were fairly large areas,
euch determined by the coverage of a wireless
WLAN hotspot. Instead of just posting the notes
to the hotspot as a whole, users were allowed to
name places within each hotspot. While these
place labels could not be physically tied to any
exact location within the hotspot, most labels
made sense to other users entering the hotspot.
Some place labels were initially provided by the
system, but users could dynamically add place
labels as they saw fit. Each user-created place
label was only available within the hotspot where
it was created.

In » one-month field test with 78 users, seams
between the underlying hotspot model and the
uger perceived model of how places should bo
named were elegantly handled by tho users (Pers-
son & Fagerborg, 2002; Fagerberg et al., 2003).
Place labels were created to post notes that cov-
cred smaller areas than the positioning system
could handle, such as “the sofa” or somowhat
more esoteric “the lecturer’s forehead". Large
places were created by re-entering identical place
label names at several hotspots. Onc group
of usors also created a virtual'place, their own
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“VIP-room”", through adding this place label
to all the hotspots they encountered. By not

forcing any official labelling system upon users,

they were set free to explore the seams between
hotspot caverage and perceived places — thus
dynamically creating the ties between infoerma-
tion and place.

First, and most important to note here is that
the placement of virtual post-it notes under dif-
ferent place labels did not follow the rules for pa-
per Post-It notes. In particular, the place labels
invented by users did not map virtual places in
a one-to-one relationship to the geographical or
physical world. The virtual space is both bigger

end smaller, and more plastic than the physical

space. This is a property of the social space that
must be accounted for in the design of social nav-
igation for wircless applications.

Second, virtunl Post-It note practice will de-
velop dynamically with system use, as indead it
did in the GeoNotes user trial. Both notes and
place labels were added dynamically during usec.

4.2 Heccman

Hocman is a mobile service for motorcyclists-
bikers-based on ethnographical studies of the
biker culture (Esbjérnsson, Jublin, & Ostergren,
2002, 2008, 2004). An important part of this
culture is to “show off", on the road, at guther-
ings and on the web, Bikers all over the world
also acknowledge each other when they meet on
the roud. To support these cphemeral meet-
ings, Hocman allows personal web pages to be
swapped as bikers pass each other on' the road,
via a dynamically created ad hoc wireless net-
work. The web page swap is accompanied by a
sound alert in the user’s earphone.

In & field trial, it was found that in particu-
lar the notification through the sound alert way
found interesting and valuable, strengthoning the
social (albeit brief) meeting between the bikers.
As one biker in the trial passed another not par-
ticipating in the study, the absence of the sound
alert was reported to be disappointing,

#
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In our view, one of the more interesting inci-
dents in the study was when one participating
biker happened to be hidden from view. An-
other participant passing by became vory con-

fused when he heard the sound alert indicating

a meoting-no other biker seemed to be there. In
the world as we know it using traditional me-
dia, there are established customs and practices
about acknowledging presence, avoiding rude in-
terruption, and establishing interaction and con-
versation. These rules let us handle differences
between sound, vision and ather traditional me-
dia (Goffmun, 1956). Like sound, interaction
based on wireless networks does not depend on
visibility, but such a system may not be designed
to afford gradual and mutual construction and
adaptation of social engagement, as we are famil-
iar with in everyday interaction. Long-term use
of Hocman may cause such practices to become
established-as they have with many earlier forms
of computer-mediated communication (Dourish,
Adler, Belloti, & Henderson, 1996).

The Mocman experience shows how the so-
cial space may change the meeting between peo-
ple, from beéﬁg Jece-to-face to being screen-to-
screen?), and that this in turn may even change
expectations and social practice in physical meet-
ings. The ad-hoc-connectedness deployed in Hoc-
man and its 'seams’ in terms of reach and timing,
may reach further (bohind walls or bushes along
the road) than a normal visual meeting between
bikers and depending on which wireless technol-
ogy is used, its time span might be longer or
shorter than the visual meeting is.

4.3 The Seamful Game

An elaborated example of how “seems” could
be taken advantage of is the Seamful Geme
(Chalmers, MacColl, & Bell, 2003), which em-
ploys a set of WLAN hotspots®) in fixed posi-
tions around a university campus. Two teams of
players use PDAs, with GPS units attached, to

2) Oscar Juhlin of the Interactlve Institute (Stock-
holm), personal communication.
3) VPN-connected 802.11 wireless access points/\
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build up a map of coverage. They also gain infor-
mation from a central game server about period-
ically appearing 'coins’. In order to gain points,
a player has to get close to a coin (according to
GPS), use a GUI command to piak it up and send
a report to the server. Players can only find out
about coing, and report coing, when they are in
network coverage-but coins often appear in arcas
where there is no coverage. A player has to de-
cide whether to move out of network coverage to
picl up one or more coins, or wait to sce if moro
will appear. Also, certain commands only work
within notwork coverage, such as a 'pickpocket’
that lets one player steal coins from another's
PDA.

An important design issue in the Seamful
Gamo is the way that players build up a map
of hotspot coverage, and understanding of that
coverage, to play the game. Areas of no network
coverage and bad GPS are good to know about

,and to use: they are places that one must go

to in order to pick up coins, but they are also
good places to hide or to sneal: up on somcone.
Players develop tactics that take advantage of
such gaps and seams, such as becoming special-
ist pickpockets who attack others by running out
of placcs noar to access points where they cannot
be seen either visually or via GPS.

The Seamful Game shows how users can con~
trol how and when they are connected to other
systoms, and hence perceivable by others. Re-
vealing such seams lets people control how and
when they present themselves to others. Seam-
ful designs ga beyand mere accommodation of
seams; they let users find weys to teke adven-
tege 'af seams and appropriate them for their own
ends. The social element of such appropriation
is'an important factor.

4.4 Proportics of the social digital
medium

It is strange how often we expect new me-

dia to conform to face-to-face visual interaction,

and be based on such phenomena as eye contact

8/ 12
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and gaze awareness. Instead, we should expect
that users of a new modium “create now pat-
terns of behaviour organised around the nature
.of the medium itsolf”, built up through social
navigation, construction and interaction-the ¢ir-
cular process involving patterns of use that are

influenced by the past use of others, and that

are also resources for the future activity of oth-
ers. As Dourish et al point out (Dourish et al.,
1996), we should not assume a “roal world base-
line”, in which interaction inveolving new media,
or a ygystem involving & combination of old and
new media, has to conform to traditional media.

Our examples above show that using & delib-
erate social navigation design stance in design-
ing seamfulness creates a ncw, social medium.
This medium is both smaller and bigger than its
physical, tangible counterparts; it is mare plas-
tic and dynamically changing than most tradi-
tional media; it enables changing behaviour pat-
terns in meetings botween people, from face-to-
face to screen-to-screen; and it allows end-nsers
to take advantage of seams and appropriate them
for their own ends.

Social navigation of seams thus stretches into
the new media itself, which is socially con-
structed by both implicit awareness and explicit

Figure 2 Map of wircless coveragé in the Seamful Game

negotiation. As designers, we should never forgot
that users are unything but passive consumers
of media. Instead, they-we-are actors who take
whatever tools made available to us and re-create
them o suit our needs, by weaving them into the
other media of everyday life.

5. A Plea for Begutiful Seams

Architecturc has spent thonsands of years de-
veloping not only the functional qualities of
buildings but also their aesthetic qualities. The
design and construction of a building often in-
volve many different materials, technologies and
skills, but generally we do not have to think

~about the parts: we live in and appreciate the

whole. In contrast, hybrid designs that combine
digital and traditional media have only been ex-
plored for a couple of years. We are all too aware
of the difficultics of combining the many parts of
such systoms so that they scom to disappear or
become invisible in everyday social interaction,
as has gencrally been held as the ideal for ubig-
uitous computing ever since the days of Mark
Weiser (Weiser, 1991, 1994).

In this paper we have tried to show how seams
between old and new media show through in so-
cial interaction, and how seams within the new
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wireless medium are not necessarily a technical
gliteh but might be a resource to users, The fun-
damental infrastructures and services that make
up ubiquitous and pervasive technology exhibit a
great deal of spatial, temporal, economic and or-
ganisational variation. Social navigation is key to
a person’s process of understanding and appro-
priating now technologics. This process involves
not just the new media, but also demands consid-
eration of the whole set of media that people use
in the course of their activity, We suggest, there-
fore, that a more general lesson should be learnt
from our experience with ubiquitous computing:
system design should be more pragmatic, holistic
and social than it usually is now.

We should accopt that connectivity is not con-
stantly perfect. People need to know where ser-
vices can and cannot be used, and they will use
the activity of other people as an indicator of this
information. We also need to accept that the use
of a new tachnology influences and is influenced
by other modia. People often need to uso older
media, such as furniture, signage and face-to-
face conversation, integrated with the possibil-
itiey offered by social wireless services. If the use
of now media clashes badly with the use of the
old, uscrs might stop using our newly designed
systems. The design approach described in this
paper wad to involve end-users through making
them active co~constructors of the emerging, hy-
brid architectures that mix old and new media.
As a space changes over time and use, design-
ers need the active codperabion of the users of
this design, not only for updating information
but to make it useful, cornfortable and beguti-
ful. We should help people integrate the use of
‘novel sensing’ into their work, leisure, play and
socialising, and help them find ways to use our
technology for their ends in their lives.

This paper focused on one small aspect of this
wido area of future research, opening up the
seams in system designs and infrastructures for
social navigation and appropriation. Again we
emphasise that we do not see seamlcssness as al-
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ways bad and seamfulness as always good. We
do believe, however, that scamy displayed in an

interface have to be carefully chosen and well do- -

signed. Given a particular user population and
a set of possible seams and activities, designers
should ssk themsclves whether rovealing seams
in a design will offer useful opportunities for user
understanding or merely be distracting and in-
trusive. In particular, supporting ipprOpriation
may be a bad design choice in some situations
(e.g- where consistent interaction is desirable for
legal, medical or educationnl reasons), but be a
good choice in other where personalisation, adap-
tation and exploration are desired functiomali-
ties. Deliberately affording knowledge and use of
seams should not be a defensive or merely prag-
matic choice-making o 'design feature’ of a fAaw-
but a positive and empowering design option.
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