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ABSTRACT
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Shared physical workspaces allow people to maintain upto-the minute knowledge about others’ interaction with the
awareness,
part
workspace. This knowledge is workspace
of the glue that allows groups to collaborate effectively. In
this paper, we present the concept of workspace awareness
as a key for groupware systems that wish to support the

individual
and shared activity.
In these situations,
the
workspace allows lightweight
information
gathering such
as quick glances over at another person’s work area. This
information
is integrated
with existing
knowledge
to
maintain a sense of awareness of where the other person is
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so

awareness.

are
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the collection
of up-to-the
uses to capture another’s

Real-time
distributed
groupware
often provides
virtual
workspaces. However, interactions
within
workspaces

(e.g.

to the task and to the space—awareness

that enables them to work

when compared

with

shared
virtual
their

We want to enrich this interaction,

exploring
following

the

concept

sections

of

workspace

describe

workspace

awareness, outline the problems faced in supporting it, and
present a framework
that organizes knowledge about the
concept into a form usable by groupware designers.
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of tasks and resources, and assists transitions
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their knowledge
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to anticipate
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with their tasks, and interpret
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People can use

actions,

assist them

deictic references to objects.

awareness are subtle, but over

the course of a collaborative interaction,
improve a group’s effectiveness.

they can markedly

The Problem of Workspace Awareness
Workspace awareness comes naturally

in Groupware
in a face-to-face

situation,

but it is far more difficult

time groupware
a fraction

to maintain

system. In groupware,

of the workspace,

in a real-

people may only see

and may not see the same part

as other group members. A groupware
the richness of communication,

system also reduces

and its interface

may hide

many actions that are visible in a physical workspace.
Furthermore, perceptual and physical abilities that we use
to maintain workspace awareness (such as glances) are
often replaced with mechanisms that are comparatively
slow and clumsy (such as scrolling).
Within

this different

environment,

the groupware

must try and recreate the conditions
people

to

keep

up

Whereas face-to-face
and affordances
groupware

a sense of
interaction
is faced

workspace
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has inherent

for maintaining

designer

workspace
with

designer

and cues that allow
mechanisms

awareness, the

a blank

slate—any

support for building or maintaining
workspace awareness
must be explicitly determined and built into the groupware
system, and it is not obvious what that support should be.
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INTRODUCTION
Shared physical
workspaces (such as a chalkboard,
a
control panel, or a tabletop) and the artifacts in them act as

studies

of collaboration

over

physical workspaces, we have looked at how workspace
awareness operates in mixed-focus situations, where group
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designers

face

two

AWARENESS
problems

in

designing

awareness support.
First, what information
should
a
groupware system capture about another’s interaction with
the workspace? Second, how should this information
be
presented to other participants?

We have built a framework

of workspace awareness to address these issues. It presents
a set of basic ideas that are central for designing awareness
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I Who is participatingin the activity?
Where are they working?
Howactive are they in the workspace?
What are they doing?
What are their currentactivitiesand tasks?
What will they do next?Wherewill they be?
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I
]
I
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of focus, view extents, area of
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about
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requirements
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Designers can use the framework

for thinking

groupware

support.

to analyze existing

face-

to-face situations. As a simple example, a group activity
like a jigsaw puzzle may require that people stay aware of
where

in

the

puzzle

others

are working,

but

not

the

particular objects that they are manipulating.
In addition to
considering which elements are more or less important in a
particular situation, there are several ways that a designer
can assess how elements are used. For example:
●

elements
workspace
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effects
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Groupware designers must consider how information
about
various elements is transmitted
and gathered, and must
allow

Many of the elements fall into two rough groups: those that
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that a
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✎
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mechanisms

to particular

appropriate
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CONCLUSION
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In future,
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the
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