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Abstract

e believe that virtual simulation of physical environ-
mentsis an insufficient basisfor building collaborative sup-
port systems. In response, we present a locales framework
which frames collaboration asthe interaction of individuals
within social worlds regardless of whether that interaction
is physical or virtual. The overview describes the five as-
pects of the framework: locale foundations, where locales
are the basic structures providing the affordances for the
work of social worlds; mutuality in interaction, including
presence and awareness issues; individual views of multiple
locales of interest, defined by the individual’ s participation
inmultiple social worlds; interactiontrajectories, capturing
thetemporal dimensionsof interaction; and civic structures,
which embed locales and the collaborative work of groups
inthe larger public sphere.

1. Introduction

Computer scientistsin the Computer Supported Cooper-
ative Work (CSCW) field are concerned with building sys-
temsto support peopleworking together. However, building
theright systemisa difficult task. Thisis evidenced by the
genera trendsin CSCW systems development. Many early
systems focussed on a particular activity such as document
co-authoring [6]. Other systems focussed on action-based
models of work in the form of workflows[26]. These sys-
tems were aimed at the more formal aspects of work. Ex-
perience with such systems in practice has shown they are
unable to support informal communication nor handle the
situated, contingent nature of even the most seemingly pre-
dictablework [18]. Morerecent work has seen amove avay
from these formalised model s of action to spatial metaphors
as the basis for system support, e.g., offering 2-D virtua
desktops[11] or 3-D virtual meeting rooms[1].
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Spatial metaphors areintuitively appealing - we live and
act in a spatial domain. They can “take advantage of the
highly fluid and dynamic nature of space” [1]. Spatial mod-
elsmoreeasily account for context and the contingent nature
of situated action than do action-based models.

We argue however that current interpretations of spatial
metaphors for the support of collaborative work are funda
mentally flawed - they are based on the assumption that we
can simulate the physical world in the virtual. But physical
spaceis very different from virtual space and the intuitions
from one do not always map easily to the other.

More specifically, our criticism is that spatial metaphors
put an emphasis on the physical location of actionsin the
real world instead of theinteractional context of actionsand
the needs that are met by using the affordances of the space.
This is understandable in that the physical location is what
is immediately visible about work in the real world. What
is less visible is the multiple work activities that may be
represented or take place in the one location.

We contend that a metaphor for collaborative work sup-
port should be considered in terms of place, not space, i.e.,
place as defined by the needs of the cooperating group, not
by 2-D and 3-D representationa forms or correspondence
to the physical world. It should aso account for the fact that
peoplewill use avariety of domains, mediaand mechanisms
to get their work done, not al of which will necessarily need
to be captured or supported wholly within avirtual realm.

It is not the domain itself that is important in collabora-
tivework but how the media and mechanisms of the domain
are able to afford certain ways of working and interacting.
Peoplewill mobilise aspectsof the domain asthey findause
for them according to their collaborative work needs. This
approach issimilar to some of the assumptionsthat Dourish
et a [7] make in their analysis of long-term use of media
spaces, i.e., that a real-world baseline is not always appro-
priate for analysing technol ogies, and that adaptive complex
behaviours can evolve over time with use of technology.

Therefore, amodel for collaboration should be indepen-
dent of the characteristics of any particular domain, be it



physical or virtual. At the same timeit should be mappable
to any domain. For this reason, we believe that a more
appropriate starting point for considering support of collab-
orativework is exploring the nature of groups and how they
get their work done.

1.1. ThewOrlds project

In thewOrlds project [10, 17] we are concerned with de-
veloping a collaboration framework using an interpretation
of placebuilt first on understanding collaborativework needs
rather than the environment in which the work happens to
occur. We believe that this understanding must rest on a
broader theoretical basis than intuitive characterisations of
desirable technology or intuitions from the physical world,
and that an appropriate basis for such atheory can be drawn
from existing results in sociology.

We are not the first researchersto attempt to use the work
of social scientiststo motivate the construction of computer
systems. Many workersinthefield of CSCW haveattempted
to leverage various results in sociology, anthropology, and
psychology. A common experience has been either that the-
ory inthe social sciencesistoo abstract to directly motivate
the design of software or that empirical work in the social
sciencesis not abstract enough [16].

In an attempt to bridge this gulf between sociology and
technology, we have begun construction of an intermedi-
ate framework, called locales framework. This framework
drawsparticularly onthework of sociologist Anselm Strauss
and his emphasis on the centrality of interaction in human
life and the notion of social worlds as a structuring mecha-
nism for interaction, as well as on insights from a number
of workplace studiesin the CSCW literature.

Our aim isto build a framework that explores the struc-
tural and temporal implications of an interactional approach
to the support of work. This framework must be able to
support the semantically rich and continually evolving so-
cial and environmental contexts in which work gets done,
and to support the fluid movement between different work
activities, formal and informal, physical or virtual .

We use the name ‘locale’, drawn from Giddens[12], as
the setting for interaction. A locale is not simply the envi-
ronment in which interaction occurshbut itisthe environment
as part of the interaction. Hence, we purposely usetheterm
locale to move the focus away from the space itself to cap-
ture some of the purpose for which space is used. It also
avoids the necessary implication that the space has physical
characteristics as is the case with ‘room’ or ‘desk’. In this
sense, we see locale as a term that can encompass many
interpretations and instantiations of space that may or may
not have a physical mapping.

There are five aspects to the locales framework as cur-
rently defined:

1. Locale foundations define the basic locale structures
that provide the affordances to support the work of social
worlds.

2. Mutuality describes the the way in which interactions
between members of social worlds are supported through
presence-awareness, and capability-choice mechanisms.

3. Individual views describe the way in which individuals
construct personalised views of the multiple social worlds
of which they are a member based on their current level of
participation in those worlds.

4. Interaction trajectoriesdescribethe tempora dimensions
of interactions.

5. Civic structures define the relationship of locales into
public spheres of interaction.

This paper is structured as follows. In the next section,
we overview Strauss' theory of action. In the following
section, we describe in more detail the five aspects that
make up locales framework. Related work and conclusions
follow.

2. Work and social worlds

As stated previoudly, we are using the work of sociolo-
gist Anselm Strauss [24] asthe primary basisfrom which to
evolve our localestheory, in particular his notions of contin-
ually permuting actions and of social worlds. More detailed
motivations and overview of Strauss' theory and concepts
can befound in [10].

In short, Strauss' social worlds concept provides arich
multifaceted way of understanding the structure and dynam-
ics of collaborative group interactions. A socia world is a
group of individuals (or groups), bonded by a common,
sometimes implicit, goal. Socia worlds are not necessar-
ily bounded by traditional social or organisational bound-
aries but instead by the limits of effective communication.
Their duration is dependent on the task at hand. Member-
ship of social worlds can be considered along a number of
dimensions. size, duration, longevity, the organisation of
members into roles, the formalisation of membership and
many more. For example, membershipinasocia world can
range from highly informal and/or transient to highly formal
and/or persistent. Social worlds may be composed of sub-
worlds which themselves may be composed of sub-worlds
and so on.

Membersof asocia world perform actionsto accomplish
the shared purpose of the world. A central feature of these
actions however is that they continually change to meet the
contingencies of the situation at hand. (It isfor this reason
that using actions as a basis for the codification of work for
collaborative systems support will fail.)

Social worlds need ‘site and means' [23] to facilitate
their shared interactions, and to provide shared context and



resources. We will use the term locale to denote this aggre-
gation of site and means used in social world interactions.
Inshort, Strauss' actiontheory providesuswith an under-
standing of theworking of socia worldsto meet their shared
goas. This understanding is complemented by the growing
body of ethnographic studies of specific work environments
that arereported in CSCW literature, e.g., [3, 14]. However,
we are still not any the wiser about how to clearly identify
areas where collaborative technologies may be useful, nor
how to go about building appropriate support environments.

3. Locales framewor k manifesto

The locales framework is an intermediate framework
mapping the implications of Strauss' theory, complemented
by insights from the other studies, to aform that can be used
for both work analysis and system building. Note we say
the “implications of Strauss' theory”. While Strauss does
indeed identify the importance of site and means for social
world interactions, it is not an aspect that he explores in
depth in the reports of his studies. Interactionis hisprimary
concern. Thisis to our advantage because it allows us to
explore the notion of locale according to interactional need,
regardless of any particular domain’s characteristics, be it
physical or virtual.

Hence, the locales framework attempts to identify what
are the defining aspects of 'sites and means’, or locales, if
theinteractions of social worldsareto be supported. Thisis
an abstraction level awvay from representational choicesand
actual domain characteristics. The features of the domain,
be they physical or virtual, areto be used as appropriate for
an interactional need rather than a simulation requirement.
We contend that the total environment for collaboration,
often involving multiple domains, will require support for
all of the aspects we outline here. A weaknessin any area
will lead to a weakness in the support of work and often be
the cause of breakdownsin work.

Starting from interactional needs means that many of the
issueswewill explore may seemtrivial inthephysica world,
because they are such an implicit and unconscious part of
our interactionsthere, but may be complex explicit issuesfor
thevirtual domain, and viceversa. For example, presenceis
trivial in the physical domain because people have physical
bodies located in space. In the virtual domain, there is no
implicit sense of presence or embodiment. Movement in
the virtual domain can occur via a simple mouse click or
acommand. In the physical world though movement often
involves considerable cost in terms of time and effort. The
very reason we believe we need such a framework is that
many of these issues are interpreted from one domain only,
often the physical, where the focus is on the domain instead
of the interactional needs for which characteristics of the
domain are being used.

Inthefollowing discussionswe overview the five aspects
of the locales framework: locale foundations, mutuality, in-
dividual views, interaction trajectories, and civic structures.
We present them hereasa' manifesto’ rather than asconcise,
formally structured prescriptions. The focus of our ongoing
work isto makeuse of the framework for both work analysis
and system design so that, as we gain greater understand-
ing, it can be evolved into a more detailed and functional
framework.

3.1. Locale foundations

Strauss defines the concept of asocial world. We outline
here the basic locale foundations needed to support social
world processes and activities. Locale foundations relate
to the basic structuring of domains of work based on social
world needs, providing the affordances to support social
worldinteractions. The key conceptswewill addressin this
section include: the structuring principle of centres rather
than boundaries; membership issues; and support for social
world processes that defines a spectrum of possibilities for
interaction for the group.

The notion of centres rather than boundaries is an im-
portant difference between social world locales and rooms.

Rooms metaphors work on the principle of boundaries
and map a socia world activity to a single space. Thisis
based on our familiarity with physical rooms. A physical
room contains various entities. An entity (person or object)
iseither in or out of aroom, and can usually only bein one
space at atime.

Instead of this strong notion of boundaries, we contend
that social worlds have centres formed by their collective
purpose. Primarily, the social world centre helps to define,
structure and relate the relevant people, objects, tools and
resources around the collective purpose. A locale supports
the various relationships of such entities.

Thenotion of asocia world centreal so alowsfor varying
levels of membership and involvement for entities. These
levels range from core to peripheral involvement. Hence
we can have a social world made of the listeners of aradio
program, or we can have a socia world of the members of a
particular choir.

Membership promotes the appearance of a boundary by
defining a natural limit to the range of the collective pur-
pose's attraction, especialy where strict membership rules
apply. But even within a group with strict participation
rules, we can see different orderings or centrings of people
and activity, dependent on the current focus of the world.
Consider the choir and the different relationships between
people, interests, and objects that exist at a choir planning
meeting compared to a live performance.

Where membership ismore flexible, it is still possibleto
draw arbitrary boundaries. The defining issueis the shared



purpose that relates the people and resources at particular
levels of involvement. Similarly, it may be the ‘limit of ef-
fective communication’ that defines the arbitrary boundary,
asinthe case of theradio audience. Boundariesin thissense
aremoreto dowith degrees of participation and limitsrather
than fixed divisions between in and out.

Different levels of membership can promote privacy in
a social world by granting or denying access to resources.
L ocales can provide mechanisms to support access control
to resources based on membership levels.

Membership of socia worlds, and hence of their asso-
ciated locales, can aso provide a particular perspective of
the broader environment where certain locales are part of a
person’s experience and others are not. Strauss states:

“In sum, the various kinds of urban perspectives
held by the residents of acity are constructed from
spatial representationsresulting from membership
in particular social worlds.” ([22], p.67)

A similar phenomenon is noted in a virtual environment in
[9]. Hence social world locales are a way of structuring
the bigger environment and making it comprehensible, i.e.,
making some parts more visible than others.

Associated with the issue of membership are the pro-
cesses that support the fluidity of social worlds, e.g., the
processes by which membersjoin and leave a social world,
authenticate members, socialise members into the world,
negotiate a shared vision, negotiate roles/division of labour,
resource activities, etc. While many of these processes are
purely inthe social domain, thelocalesused by socia worlds
may support and facilitate these processes in various ways.
(Thisisnot toimply any precedenceof creation. Bothlocae
and socia world are part of adynamicand continually evolv-
ing system.) The support may be at an interactional level
by permitting or constraining certain action. Or it may be at
an informational level where the social world processes are
captured in common documents. These social world con-
ventions define a spectrum of possibilities for interaction to
befacilitated by the locale.

In summary, alocale definesthe collection of people and
objects, such as information, tools, and other resources, in
relationship to the central purpose of the social world. A
locale providesapoint of shared interaction and understand-
ing for social world members. It is a group place that has
meaning only in relationship to the social world that usesit.

A locale may or may not have a spatial identification.
Theinteractions of a socia world may be mapped to certain
places at certain times and these places may be physical or
virtual, spatial or non-spatial.

It isimportant to note that a localeis not a social world,
nor isasocia world encapsulated in alocale. Social worlds
exist as dynamic entities in the ‘real’ world. Locales are
mechanismsto relate the resources needed to support social

world interactions. It may be possible though to include
in the locale a characterisation of the various social world
members who have the right or potential to interact there,
as with a membership register, or the rule that only people
over acertain age are able to enter.

For the design of systemsto provide virtual locales, there
are many issues to be considered. These include the iden-
tification of the social worlds involved, their resource re-
quirements, how these are related to the shared goal, what
thesocial organisationsarewithin theworld, what therange
of possibilities are for the socia world processes, e.g., the
constraints on joining and leaving, on access to the locale
and its components, and so on.

3.2. Mutuality

Mutuality arises as an implication of Strauss' theory and
from insights and concepts from other workplace studies
about the importance of awareness in collaborative work
situations, e.g., [3, 8, 14]. Mutuality concernsthe support of
interactionswithin localesfor the purposes of maintaining a
sense of shared place. Therelevant issuesinclude presence,
awareness, capability, and choice. We will use the term
“entity’ for the people, objects, and actionsthat may interact
within locales.

Presence and awareness are complementary and inter-
dependent. Presence is the aggregation of ‘persona’ in-
formation that an entity makes available to other entities.
Thisinformation can encompassidentity, functional and in-
teractional possibilities (i.e., what you do with it), current
activity, etc. Awareness relates to the information about
other entitiesthat is accepted or focussed upon by an entity.
Presence and awareness information may be communicated
in a variety of ways. Giddens [12] talks of the ‘media of
availability’ of presenceinlocales.

Presence-avareness areimportant issues not just for syn-
chronousinteractionsbut also for asynchronousinteractions
where these interactions may not necessarily take place in
the same locale.

Each entity has capabilities. Capability is the media
it has available to transmit and receive information. The
physical and the virtual domains each offer different media
possibilities.

Within the realms of capability, each entity is able to
choose a desirable or optimal level of awareness-presence.
This choice may be formed by personal preference, group
protocol, negotiation withthe* other’, and, most importantly,
the requirements of the collaborative task at hand.

When considering mutuality inrelation tolocales, we can
see that the medium of the locale and the mechanisms pro-
vided there can be used to facilitate and constrain mutuality.

In the physical domain, the spectrum of presence-
awareness options is often a continuum, requiring minimal



explicit effort to move positions along the spectrum. Many
features of the physical environment, e.g., walls, doors,
glass, air etc., provide capabilitiesto facilitate variousforms
of awareness that are part of the background of physical
interaction. Physical presence can be defined in terms of
body, voice, footprints etc.

When thinking about building virtual locales for social
world interactions, the spectrum of presence and awareness
options may need to bedefined in moreexplicit, discrete, and
managesable units, but should still be considered as points
along a continuum. The characteristics and purpose of the
social world involved will be central to this process. For
example, synchronous participation by a number of people
in a group locale might require that al have a high degree
of presence and awareness for that locale. Membership
will also have arole in defining available mutuality in both
capability and choice.

There are many issues to be considered when providing
explicit mutuality support in virtual locales. For example,
how much of mutuality isoptional vsmandatory, e.g., doesa
social worlddemand acertain minimal level of presence? At
what level of granularity should such options be available,
i.e., to different parts of alocale or to the locale as awhole?
What is the spectrum of possibilities appropriate for each
entity? Should movement al ong the spectrum be automated
or implicit, or should it be manual or explicit?

3.3. Individual view over multiplelocales

Much of what we have outlined relates to a social world
as agroup and the group memberswithin alocale. We now
draw out the implications of our simultaneous membership
of multiple social worlds. The individual view provides
a further structuring or perspective across multiple locales
based upon an individua’s social world memberships and
current levels of interaction. The key concepts here are
locale view and view intensity.

As individuals, you and | do not just participate in one
world at atime. We belong to multiple social worldssimul-
taneously. However, while we maintain our various social
world memberships, we do not share a fixed group view
of each of these worlds all the time [9]. We have instead
our own idiosyncratic view of the social worlds and their
activities dependent on our current level of participation.
Our involvement in, and attention to, these worlds will vary
dynamically.

We have already stated that asocial world actsasa centre
to attract the people and resources to achieve its collective
purpose. The individual as a member of multiple social
worlds acts as another centre of attraction above the social
world locales level. From the locales they are interested in,
individuals will draw the resources they need to meaning-
fully engage in their work activities. We call thistheir view

or perspective over multiple locales. What is drawn into
their view, and from where it is drawn, is shaped by their
current level of participation in their social worlds. This
is depicted in figure 1. The individual view therefore is an
aggregation of the variouslocale views.

Social Worlds )
Locales / Places CJCEX

View individual's view of places
based on social world membership

Figure 1. A conceptual depiction of an individ-
ual’s view over locales based on their mem-
bership in multiple social worlds and current
interactional needs.

People engage in arange of work activities with differ-
ent social worlds and hence different locale views. This
happens in both the physical and the virtual domains (see
[9]) though in different ways. They move seamlessly and
often unselfconsciously between activities, maintaining dy-
namically varying levels of focus and participation in the
different locales, from full intense focus, asif being in only
one locale, to having background awareness, to being ‘out
of sight’. We definethislevel of intensity of thelocale view
asview intensity.

By implication, view intensity and mutuality are closely
inter-connected. Anindividual’sview intensity isfacilitated
by the capabilitiesfor mutuality as defined at the group level
- the spectrum of possibilities. Individual viewsover locales
areconstructed by choosing different level sof awarenessfor
the members and resources within a locale, and having the
ability to change these levels as required. By virtue of
the overlapping locale views, an individual can experience
mutuality across locales.

In summary, we have locales which are conceptual struc-
turings of the world centred on social world purpose. We
then have an individual’ sidiosyncratic view of thoselocales
based on their current level of involvement in the associated
social worlds.

This approach raises some interesting questions for the



support of individua views in a collaborative system. For
example, how do individuals identify the entities that they
need? What will they have to ‘do’ to draw those entities
into view and leave others at a lower level of focus? How
easy/difficult is it to change views? How are the entities
in the view identified with the originating locale? If not
fully focussed on a locale, how does one maintain a sense
of shared workspace?

3.4. Interaction trajectories

Interaction trajectories are concerned with the temporal
dimension of interaction within and across locales - past,
present and future. A trajectory is aterm used by Strauss
to encompass both a course of action asit evolves over time
and al the actions and interactions that contribute to its
evolution.

Individuals come to an interaction with a history of all
their past experiences and changing involvement in multiple
social worlds. They have plans for their own futures which
are adapted and evolved as their trgjectory unfolds. Social
worlds have trajectories, comprised of the collective actions
of their members as each of their own trgjectories coincide
for the purposes of the world. Because multiple people are
involved, negotiation, conflict resolution, and other group-
related processes are centra to the evolution of the social
worldtrajectory. Localescan have trajectories, arising from
social worldinteractionswith them. Even theentitieswithin
locales can have their own trajectories.

The sub-concepts Strauss associates with trajectory in-
cludetrajectory phasing (breaking thetrajectory into smaller
action segquences), projection (the vision of the expected
course of action), scheme (the plan designed to shape the
interaction), arc of action (the cumulative action to date),
reciprocal impact (the conseguences of interactions that be-
come part of the conditions for future actions) and man-
agement (of the evolution and enactment of the tragjectory).
Aswith al his concepts, Strauss explores trgjectory along a
number of dimensions. Each of the sub-concepts hasrelated
characteristics and properties. For example, the trajectory
scheme may be detailed or vague, sure or unsure, implicit
or explicit and so on.

L ocalescan provide varying degrees of support for social
world trajectories. An arc of action as captured in a docu-
mented history can be an important point of shared context
for social world members. Shared projections and schemes
are also important areas of negotiation within social worlds
as they seek to understand and manage trajectories.

In designing computer-based locales, the issues to be
considered concern how and with what can locales support
interactiontrajectories. Current work intheprocess support/
workflow communities concentrates mainly on the codifica
tion of trajectory schemes. However, it is important that

thiswork be balanced by support for the other sub-concepts,
especially trajectory management and evolution. The issue
of granularity isalso of concern, i.e., at what levelsisit ap-
propriate or meaningful in asocia world context to capture
and support trgjectory, and what about trajectoriesthat span
locales? Because individuals have their own trajectories, it
is a so important to consider support for the management of
individual trajectories to complement the trajectories of the
social worldsthey belong to.

3.5. Civicstructures

Civic structures concern the facilitation of interaction
with the wider community beyond a person’s known social
worldsand locales. Thisaspect addressesthree main issues:
1. how locales fit together in the public sphere; 2. how to
structure connections to facilitate serendipitous encounters;
and 3. how to facilitate the emergence and dissolution of
social worlds.

If we think of the broader community as a ‘whole world
locale', then we can think of civic structuring as the global
version of the basic locale structuring mechanisms, with
mutuality and interaction trajectory notions interpreted for
the public domain.

Civic structures take into account all the available lo-
cales and create a structure that gives the sense of a broader
community or public context. This structure determinesre-
lationshipsbetween local es, how wefind our way around the
public sphere, what paths we are likely to, or able to take,
and how we know where we are and where we can go etc.
Hence, related conceptsinclude legibility [19], navigability
and way-finding, and the creation of public thoroughfares
and locales.

Within this context there is the issue of how we interact
with peopleand local esbeyond our ‘own’. Theway inwhich
civic structures are established can facilitate discovery of
other locales, people and resources that may be of interest.
The opportunity for discovery may be focussed (e.g., is
there alocal e that supports origami activities?), or it may be
serendipitous through chance encounters.

If thereis support for apublicciviclife, then by definition
there also needs to be support for differentiating public and
private places and communicating these to the broader com-
munity. In the public sphere, locales themselves can have
a presence, or, more precisely, objects can be constructed
which give the locale a public face. Boundary objects [21]
are one mechanism for this. The members of the related
social world may construct boundary objects containing the
information or entities that they wish to make available to
theto therest of theworld. Thisboundary object constitutes
the local€'s presence to those external to, or lessinvolvedin
the detail of, its work.

Civic structures provide important supports for social



worlds processes that happen at a broader community level.
These processes include the formation and emergence of
new social worlds and their locales, their ssgmentation and
dissipation, and the discovery of new socia worlds (or their
individua members) and locales (or components of locales).

As socia worlds emerge and dissolve so will their as-
sociated locales. Residual objects are a way of providing
post-locale presence when required. Often the output of a
world’swork will need to be known beyond the life of that
world. Residual objects provide a way to encapsulate the
results of this work, leaving a trace of the locale after the
social world has completed its collective task.

4. Related work

Spatial frameworks are being widely used. But much of
the work that is being done in this area is from a particular
technological and representational standpoint.

The spatial model developed by Benford and Fahlen [1]
and further reported in [2] exploits the way we use phys-
ical space to mediate interactions. Their key concepts are
object aura, nimbus, focus, and adaptors to control mutual
levels of awarenessin an interactional space. However, this
work is restricted to systems where a spatial metric can be
defined. Even though the model has been applied to text-
based conferencing systems, it is largely focussed on 3-D
virtual redlity applications using block characters, and 3-D
information spaces. We believe our locales framework can
account for much of this work at an abstraction level avay
from spatial metrics.

Work is also being done in the CSCW community ad-
dressing some of the component levels of our framework.

Awarenessin general isbeing increasingly recognised as
central to the way people get work done together. Many
researchers are exploring ways in which awareness can be
supported in CSCW systems, e.g., see [8, 13, 20]. The
GroupL ab research group [13] especially are undertaking a
systematic study of the way in which different light-weight
widgets they are devel oping can be used to support aware-
ness. The technologies resulting from their work are po-
tentially very useful for supporting the range of awvareness
options within locales. The locales framework can also
provide clues for when and how such mechanisms may be
useful.

Work in the process support and workflow areais of rel-
evance to interaction trajectories. Experience has shown
however that being able to abstract a workflow description
and encode it in a computer-based system is inadequate to
support the complex contingent nature of even the most
seemingly routine work. This has led to an increased em-
phasis on supporting the dynamic emergence and evolution
of work processes, i.e., taking account of trgjectory man-
agement [4]. However, much of thiswork is till based on

the notion of de-contextualised action as the basic unit. We
consider trgjectories as being firmly embedded in locales
and socia world contexts.

Inrelation to civic structures, Bowers [5] has undertaken
experiments to study way-finding and the spatial distribu-
tion of encounters using various 3-D visualisations of virtual
cities. The cities were constructed using Hillier and Han-
son’s[15] algorithmsfrom their analysisof real world settle-
ments. While the results are interesting, their applicability
islimited to spatial representations of public life.

At ahigher level, we believe that by considering each of
the above aspects within the context of the broader locales
theory, a more coherent framework is provided to relate
issuesthat areinter-dependent in our everyday working life.

On the other hand, because our framework is expressed
in high level interactiona terms rather than being domain
or technology dependent, it can be widely instantiated and
applied. For example, the framework can be applied to the
physical or virtual domain, to highly intensive collaborative
VR systemsor simple unix environments, for understanding
work domains or designing systems to support work, for
multiple world environments or single world systems.

5. Conclusions

In the body of this paper, we have provided a brief intro-
duction to our locales framework and its five aspects of lo-
calesfoundations, mutuality, individual viewsover multiple
social worlds, interaction trajectories and civic structures.
While these aspects are presented as distinct areas, they are
in fact highly interdependent.

We believe these aspects are the key elements of any col-
laborative environment, whether that environment iswholly
in the physical, mainly in the virtual, are a mix of both the
physical and the virtual. Characteristics of each domain can
be seen as supporting the various interactional needs that
underlie this framework.

The framework provides three benefitsto CSCW. It pro-
vides a structure to analyse both physical and virtual work
environments. It offers challenges to system designers by
identifying some of the basic infrastructure functionality
that a system may be asked to provide. Finally, it providesa
general model in which existing systems can be interpreted
as contributing to one or more aspects of the framework.

We believethat an iterativedia ogue between exploration
of theoretical frameworks and prototype building is essen-
tia if either are to be advanced. Hence, we acknowledge
that thisis aworking framework that will be evolved as we
attempt to use it for the purposes of both analysing work
domains, and building and deploying systems for collabo-
ration support. In fact, the materia presented in this paper
is based on the lessons learned in trying to implement an
earlier interpretation of locales for social worlds support in



a prototype system called wOrlds [10], [17]. We expect
the locales framework to evolve as we explore its uses and
implicationsin further studies of work and in a further pro-
totype system called Orbit. Architectural considerationsfor
Orbit based on this framework can be found in [17].
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