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Abstract: Despite the substantial corpus of research concerned with the design and
development of media space, the virtual workplace has failed to achieve its early promise.
In this paper, we suggest that a number of problems which have arisen with the design
and deployment of media space, derive from their impoverished concept of collaborative
work. Drawing from our own studies of video connectivity, coupled with analyses of work
and interaction in real-world settings, we consider ways in which we might reconfigure
media space in order to provide more satisfactory support for collaboration in

organisational environments

[The future of the telephone will mean]...nothing less than a reorganisation of society — a
state of things in which every individual, however secluded, will have at call every other
individual in the community, to the saving of no end of social and business complications, of
needless goings to and fro, of disappointments, delays. and a countless host of great and little
evils and annoyances which go so far under present conditions to make life laborious and
unsatisfactory. (Scientific American, 1880 p.16)

That’s a funny kind of thing, in which each new object becomes the occasion for seeing again
what we see anywhere; seeing people’s nastinesses or goodnesses and all the rest, when they do
this imtially technical job of talking over the phone. The technical apparatus is, then, being
made at home with the rest of our world. And that’s a thing that’s routinely being done, and
it’s the source for the failures of technocrauc dreams that if only we introduced some fantastic
new communication machine the world will be transformed. Where what happens is that the
object is made at home 1n the world that has whatever organisation it already has.

(Sacks, 1972 [1992] p. 548)
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1. Introduction

In recent years we have witnessed the emergence of a growing body of research
concerned with ‘media space’. Both in Europe and North America, a number of
laboratories have established audio-visual and computing networks which allowed
individuals in distinct physical locations to communicate with each other both
visually and vocally. So, for example, at PARC a video window was established
which provided scientists with audio-visual access to a common area in a related
laboratory in Portland (Olson and Bly, 1991). A similar videowindow facility was
established at Bellcore (Fish, et al.,, 1990). Elsewhere, at EuroPARC in
Cambridge, and at the University of Toronto, audio-visual infrastructures were
developed which allowed individuals to scan and search various offices, form links
colleagues based in other locations, and establish long term connections, often
called ‘office shares’ (Gaver, et al., 1992; Mantei, et al., 1991).

In many cases these technologies were deployed in order to encourage informal
communication between personnel and enhance collaborative work. It was hoped
that these new technologies could go ‘beyond being there’ (Hollan and Stornetta,
1992). These various media spaces became increasingly sophisticated as additional
facilities were added. For example, individuals were provided with the possibility
of receiving multiple images of different domains so that could remain ‘aware’ of
colleagues throughout the workplace, and, in some cases, auditory signals were
added which could warn people of upcoming events and encounters (Dourish and
Bly, 1992). Despite the extraordinary effort which has been directed towards
research in media space, the energy and excitement seems to be on the wane, and
we are still no nearer to actually deploying a usable and used media space within a
‘real world’ organisational environment.

In this paper we wish to suggest that the growing concern with media spaces to
provide a ‘working’ environment derives from underlying assumptions or
presuppositions concerning interaction and collaboration within the workplace. In
particular, the principle concern in media space research with supporting (mediated)
face-to-face communication, has inadvertently undermined its ability to reliably
support collaborative work. Qur growing recognition of the shortcomings of media
space and the need to rethink the domain it aims to support, derives from a wide
range of research concerning the nature of collaborative work. This includes:

 Naturalistic observations of the use of a media space (EuroPARC’s in-house
system; Heath and Luff, 1992b).

» Naturalistic studies of work, interaction, and technology in a range of
organisational settings (Greatbatch, et al., 1993; Heath and Luff, 1992a;
Heath, et al., 1995; Luff and Heath, 1993).

» Experimental studies aimed at extending the design of media spaces by
providing multiple views of the remote space (Gaver, et al., 1993; Heath, et
al., in press).
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By drawing on this work, and the work of others, we consider the problems
with the ways media spaces are currently conceived and configured. In considering
these problems, we focus on the prevalence of the face-to-face view as the basis for
most existing systems. Finally, we briefly consider an alternative conception of
collaborative work and outline its implications for media space technologies.

2. The Informal Turm

With the best of intentions, one of the motivations which drove the development of
media space within a number of laboratories derived from the growing recognition
that the informal organisation of the workplace was an important if not critical
aspect of collaborative work. It was argued in particular that ‘informal sociability’,
passing conversations and the like provided the gel to the organisation, and the
means through which decisions are made and work gets done. In the scientific
domain it was suggested that some of the most innovative ideas and work derived
from informal conversations which happened to arise around the work place, often
in areas such as lunch rooms, coffee lounges or common rooms (cf. Fish, et al.,
1990; Kraut, et al., 1990). At EuroPARC, for example, where the office building
straddles three floors and inevitably reduces the possibility for informal contact
between particular scientists, it was felt that an audio-visual infrastructure could
provide a virtual environment which allows personnel to be ‘aware’ of each other,
and provided opportunities for ‘unmotivated encounters’; that is chance meetings
and conversations. At EuroPARC, various devices were built into the media space
to facilitate awareness and informal contact, whilst of course being careful to
preserve a sense of privacy amongst the personnel. A similar emphasis on
‘informal sociability’ permeated the development of other media spaces, not
surprisingly at PARC, but also at Bellcore, the University of Toronto, and to a
lesser extent perhaps at Hewlett Packard (UK) (Abel, 1990; Gale, 1994; Gaver, et
al., 1992; Kraut, et al., 1990; Mantei, et al., 1991).

It was an inspired and sophisticated decision to deploy a technology within the
workplace to support the informal rather than formal organisation. At EuroPARC,
individuals were provided with cameras and monitors in their offices and within
public domains which, through a complex computing infrastructure, supported
awareness, context, and conversation. It was assumed correctly, that most users
would simply place the camera and monitor on their desk close to their workstation,
and thereby be able to see and establish contact with colleagues. At EuroPARC and
elsewhere, it was largely taken for granted that the access that one would like of the
other(s) was to see their face, their head and shoulders. In consequence, in almost
in media spaces, it has become the practice to provide ‘users’ with a (mediated) face
to face view of each other. In some cases, it was assumed that if users need an
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alternative view, then they could negotiate a shift in the position of the camera and
monitor and physically re-site the equipment.!

It is interesting to note that the location of camera and monitor in their respective
domains were treated as largely unproblematic in most media spaces. Indeed,
despite the emphasis on peripheral awareness and sensitivity, it was assumed thata
head and shoulders view of the other would provide the relevant information. The
forms of access that the user required once they had established contact was given
less emphasis, so that, for example, the idea that another might be engaged in
object focused task, like making notes on a paper pad, did not feature as important
for the design. In part, this relative lack of concern with task-focused collaboration
may have derived from the decision to support informal sociability where one
would not properly assume it being relevant to provide access to the working
domain and the wider environment of the person with whom one is conversing. It
seems then, that the concern with providing support for sociability and (mediated)
face-to-face communication throughout a variety of media spaces may help to
explain why such sophisticated technological environments have largely failed to
support individuals’ access to each others activities and working domains.

It would be an exaggeration to suggest that the commitment to support
sociability is solely responsible for the relative failure of media spaces.
Nonetheless, it is the case that, despite the desire to engender new forms of human
sociability, there is little evidence to suggest that media spaces, throughout the
various organisational environments in which they have been deployed, have
served to establish new interpersonal relations and relationships. Moreover, given
the restricted access that they provide to users, the media spaces with which we are
closely familiar have not generally provided an environment for collaborative work.
Indeed, in the cases where individuals do, for example, try to write to paper
together using the media space, or provide advice on the use of new software, the
inability to see and share objects and shift ones views of each other domains causes
frustration and difficulty for those involved. The evidence suggests that media
spaces are instead used as a new form of communication for personnel in more
‘formal’ settings (e.g. in video-conferences), when they are already known to each
other, or to demonstrate to others the nature of existing interpersonal relationships
(Kantarijev and Harper, 1994). The technology therefore has served as a resource
for those who already know each other, but rarely led to new forms of
collaboration or ‘sociability’.

There are, of course, some examples where media space has provided
individuals with a useful environment in which talk to each other, share ideas and
undertake collaboration. At EuroPARC for example, two scientists established an
‘office share’, an open video connection, through which they maintained contact,
conversed and worked together (Dourish, et al., 1994). It is interesting to note that

1 An interesting exception to this is Bill Buxton's 'fly-on-the wall' camera at the University of
Toronto which 15 designed specifically for the purpose of glancing and is positioned above the
office door.
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an ‘informal’ set of practices emerged between the two scientists to enable them to
cope with some the limitations of the technology. For example, they soon learned
to differentiate looking at the camera to establish mutual gaze, as opposed to
looking directly at the other in the monitor, so as to deal with the distortions that are
necessarily introduced when a camera is placed above or to one side of the monitor.
They also learned to cope with the problems which emerged when it only appeared
that they may be alone, since part of each others’ office were out of range of the
respective cameras. In general however, at EuroPARC as with other media spaces,
the infrastructure did not give rise to new forms of sociability or interpersonal
relationship, and it was relatively rare for individuals to collaborate with each other
in the virtual workplace.

3. Support for focused, collaborative work

Whilst media spaces are undeniably an innovative and exciting concept that have
done much to advance the interconnection of audio-visual and computing
technologies, they have largely provided ‘users’ with conventional (mediated) face
to face views with which to work together. Indeed, even in the more sophisticated
examples of media spaces, we find that users are provided with access to each other
which does not differ significantly from the arrangements found with conventional
video-phone and video-conferencing technologies. It is assumed, or presupposed,
that single view is adequate and that the most important view of the other for a
range of purposes, is a head and shoulder, face to face image. Most commercial
video-phones and video-conferencing equipment, for example, provide this as the
built-in view. It is assumed that if users wish to discuss any “physical’ object such
as a document, then this can be adequately supported either by exchanging
documentation prior to establishing video-mediated contact or by switching over to
an alternative ‘document view’. In such cases, participants necessarily lose sight of
each other.

There are of course one or two important exceptions. These tend to be restricted
to prototypes in research laboratories. For example a number of researchers have
begun to provide users with shared work space as well as audio-visual link through
which they can collaboratively work on text or diagrams (Olson, et al., 1990;
Smith, et al., 1989). However, even in these more innovative cases, the audio-
visual infrastructure is primarily designed to provide a face-to-face view rather than
to allow participants to vary their access to each other with respect to ongoing
demands of the tasks in which they are engaged.

Whilst it might be thought that in cases of focused collaborative work such as
meetings, it is unnecessary to provide individuals with anything more than a head
and shoulders view of each other, it is not at all clear that even in these relatively
restricted and formally organised applications, that the conventional media space is
satisfactory. For example, the remote participant(s) are often presented on a fairly
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small monitor (14" or so). The image is perceived ‘en bloc’, and distorts our ability
to discriminate the relative weighting of the other’s conduct, so that for example,
gestural activity and even major bodily rearrangements, pass unnoticed to the
remote participant(s) (Heath and Luff, 1992b). Moreover, the image does not
appear to provide participants with the ability to monitor the other on the periphery
of their visual field, outside the direct line of their regard. They sometimes notice
gross changes in the image, as when someone sits down or places a hand over the
camera, but relatively small changes in the other’s comportment, which subtly
display changes in the ways in which they are participating in the activity at hand,
pass unnoticed to the remote ‘user’. These ‘problems’ are exacerbated by video
configurations which preclude one participant seeing the other in relation to their
activity or local environment, so that, for example, an individual’s engagement in a
document, or happenings within their office, are hidden to the remote participant.
Focused collaboration, like other forms of interaction, rests upon people’s ability to
remain ‘peripherally aware’ of the other and to be sensitive to actions and events
outside the direct like of their regard. Media space, and its predominant concern
with providing (mediated) face to face views, undermines the ordinary resources
upon which individuals rely in working together and coordinating their activities
with each other.

Almost all media space therefore, like more conventional video-conferencing and
video-phone facilities, provide ‘users’ with a restricted and severely delimited
choice of views. The problem is not simply that media space tends to provide
(mediated) face to face views, but rather that it is assumed that access between
participants does not need to vary with respect to ongoing and shifting demands of
a particular task or activity. It is this static and inflexible notion of collaborative
activity which has inadvertently hindered media space research, and undermined its
ability to provide a useful environment to enable people to work, or even socialise
with each other. In consequence, it is difficult to imagine that current media space
research constitutes the first brave steps towards ‘beyond being there’, rather
people are provided with a poor and inadequate approximation of co-presence in
which it is difficult to accomplish even the most simple collaborative tasks.

4. Working Together

Whilst there are significant technological constraints which currently shape the
ways in which we might develop media space, we would like to suggest that many
of the difficulties which arise with the deployment of current systems derive more
from the assumptions which inform their design, than the limitations of the
technology. It is not simply that we have misconceived the activities we are
attempting to support, but rather that media space research has been informed by an
impoverished conception of interaction and collaboration. This may be a
consequence of conflating the organisation of informal conversation with the
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demands and complexities of focused, cooperative work. Or it may be that we
have sought a compromise between technical practicalities and the demands of
collaboration. In any case, the inadequacies and limitations of offering a single and
fixed, face-to-face view become even more apparent when we consider the
organisation of collaborative work in more conventional, organisational
environments.

We believe that examining the ways in which people ordinarily work together
can direct our attention towards requirements for more satisfactory systems. This
is not to suggest that the design of innovative systems should simply be based on
the status quo, or be shaped to support current working practices, but rather that in
developing new technologies we need to take into account the complexity of even
the most mundane tasks, and the richness of the skills and competencies utilised by
participants in doing what they do. A more thorough understanding of how people
do what they do in organisational life, and in particular accomblishing collaborative
work, can provide resources not only to evaluate our ideas and concepts, but to
envisage more radical solutions to conventional problems.

In this light, alongside our research on media space, we undertook a series of
interrelated, naturalistic studies concerned with the organisation of work,
interaction and technology in a variety of organisational environments such as
control rooms (Heath and Luff, 1992a), medical consultations (Greatbatch, et al.,
1993), architectural practices (Luff and Heath, 1993) and news agencies (Heath, et
al., 1995). Whilst the settings encompass a broad range of tasks and technologies,
there are some findings which generalise. These can be summarised as follows:

» Cooperative work involves the ongoing and seamless transition between
individual and collaborative tasks, where personnel are simultaneously
participating in multiple, interrelated activities.

« An individual’s ability to contribute to the activities of others and fulfil their
own responsibilities relies upon peripheral awareness and monitoring; in this
way information can be gleaned from the concurrent activities of others
within the “local milieu”, and actions and activities can be implicitly
coordinated with the emergent tasks of others.

+ Much of the interaction through which individuals, produce, interpret and
coordinate actions and activities within co-present working environments is
accomplished using various objects and artefacts, including paper and screen-
based documents, telephones, and the like. The participants’ activities are
mediated and rendered visible through these objects and artefacts.

+ Both focused and unfocused collaboration is largely accomplished not
through direct face-to-face interaction, but through alignment towards the
focal area of the activity, such as a document, where individuals coordinate
their actions with others through peripheral monitoring of the others
involvement in the activity “at hand”. For example, much collaboration is
undertaken side by side where the individuals are continuously sustaining a
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shared focus on an aspect of a screen or paper-based document, such as a
section of an architectural drawing,

+ Collaborative work relies upon individuals subtly and continuously adjusting
their access to each others’ activities to enable them to establish and sustain
differential forms of co-participation in the tasks “at hand.

These observations stand in marked contrast to the support that media space
provides for collaborative work. It becomes increasingly apparent, when you
examine work and collaboration in more conventional environments, that the
inflexible and restrictive views characteristic of even the most sophisticated media
spaces, provide impoverished settings in which to work together. This is not to
suggest that media space research should simply attempt to ‘replace’ co-present
working environments, such ambitions are way beyond our current thinking and
capabilities. Rather, we can learn a great deal concerning the requirements for the
virtual office by considering how people work together and collaborate in more
conventional settings. A more rigorous understanding of more conventional
collaborative work, can not only provide resources with which to recognise how,
in building technologies we are (inadvertently) changing the ways in which people
work together, but also with ways in which demarcate what needs to be supported
and what can be left to one side (at least for time being). Such understanding might
also help us de'ploy these advanced technologies.

5. Preliminary designs: the MTV Studies

Perhaps the most important lesson for the design of media space, drawn from
studies of collaborative work in more conventional environments, is the ways in
which participants utilise and rely upon their ability to continually shape their access
to each other and the activities in which they are engaged. It is not simply that a
face-to-face orientation is inappropriate for the accomplishment of certain types of
cooperative task, but rather that face-to-face is just one amongst a variety of
orientations that participants rely upon in working together.2 In thinking, therefore,
of developing a virtual environment to support collaborative work, it is necessary to
explore ways of providing users not simply with alternative views of the other,
their work space and their local environment, but with ways of flexibly and even
‘seamlessly’ varying their access to each other.

Actually building a media space that fulfils these requirements is not
straightforward. It is not only difficult to provide individuals with flexible access
to each other’s, and their respective settings, but in so doing one can exacerbate
problems which haunt even the most basic media space, namely the perspectival
incongruities of the different participants. Nonetheless, we believe that it is only by

2 Adopting an alternative orientation for video that focuses on the activity at hand may alleviate
some problems associated with face-to-face views (Nardi, et al., 1993). However, such a proposal
still restricts participants to a.single view with no suggestions on how to implement more
vanable forms of accessibulity.
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building and evaluating technologies 'in use', no matter how smple, that the
benefits and problems of dternative configurations can be uncovered.

In collaboration with our colleague Bill Gaver, our firg atempts a reconfiguring
media space began with a series of experiments at EuroPARC called the MTV
(Multiple Target Video) experiments. The purpose of the experiments was to
explore ways of offering users an expanded view of theremote space. We did this
by wiring up two offices a EuroPARC to smulate what might happen in a
distributed work situetion.

In thefirst experiment (MTV I), we provided participants with an environment
which offered four different views. These views consisted of: aconventiond face-
to-face view; a 'desktop' camera to focus on the details of any activities on the
work surface; awider ‘'in-context' view providing an image of the co-participant in
relation to their work; and a"bird's ey€" view giving access to the periphery of a
colleague's environment (Figure 1). Participants were dso given a single monitor
to view their co-participant, and could change their view on the remote Ste by
turning asmplerotary switch. Thus, each participant could select for display on
their monitor only oneview & atime, doing o by sometimes momentarily passing
through other views. To giveinformation concerning which view their colleague
was connected to, each participant was adso given a ‘feedback monitor' showing
which view one's co-participant had currently sdlected of them.

% 1 desktop camera

*A"\W ‘'bird'seye camera .
‘facetoface camera .3

in context camer a” Sv y ANFAN "tV
lin feedback yjn gfl
f monitor monitor  ™5'w

switch

Foure 1 Coriigurdion o the MTV | sgam wsng multiple camaras and asngle moritor for
eech perticipert

Pairs of users were asked to perform two experimenta tasks. In the first,
participants were each asked to draw the other's office. In the second, they were
asked to carry out a collaborative design exercise where they had asymmetrical
resources, one could manipulate amodd to present possible solutions whilst the
other drew the design. Theresults of these experiments, (described more fully in
Gaver, e a., 1993), reveded how little the face-to-face view was used in the
accomplishment of either task. Instead, participants mainly switched between the
in-context, modd, desk and bird's eye views. Given the nature of the design task
it is perhaps not surprising that most participants who were doing the drawing
focused on the view showing mogt details of the model. On the other hand, the



