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Based on a field study of cooperative design in a distributed company, this paper 
identifies and defines the embodied actions of the designers that enabled a cooperative 
design process. These actions are considered as classes of cognitive practices that are 
simultaneously available to the actor and others in a shared physical workspace. The 
public availability of these actions to the perceptions of the participants in a cooperative 
process enables their communicative functions A taxonomy of embodied actions is 
developed as a bridging structure between the field study of cooperative work and the 
design of technology that might support that work over distance 

Boundaries are drawn by mapping pracuces; "objects" do not pre-exist as such. Objects are 
boundary projects. But boundaries shift from within; boundaries are very tricky. What 
boundaries provisionally contain remains generative, productive of meanings and bodies. 
Siung (sighting) boundaries is a risky pracuce 

Donna Haraway, Situated Knowledges, 1991, p. 200. 

Introduction 

When people do not share a physical space, they are unable to see each other, hear 

each other speak, handle or look at the same thing, or perceive anything about the 

place where others are or what they are doing. This is a fact of human 

embodiment. Interaction just cannot happen when people are apart because there 

are no perceptual resources explicitly available and shared between them to form 

its basis. Unless, of course, they use some kind of technology to support, mediate, 

or even enable their interaction by providing some common basis for the creation 
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of shared meaning. Because CSCW technology can convey various kinds of 
information between arbitrary points, it can be used to support remote 
collaboration (Gaver, 1992). Exactly what information is needed, however, is by 
no means a foregone conclusion. This paper recogmses the active and perceiving 
body as the essential basis of all human action and interaction. My starting premise 
is that the defining constraint in the design of technology to support interaction 
between people working in different places is the essential corporeality of human 
cognition. While many studies of the use of CSCW technology have recognised 
the implications of the corporeality of the users of technology, this paper focuses 
directly on the embodied actions of the participants in a cooperative process. 

The empirical basis of this paper is a longitudinal field study of a small 
distributed company that designs computer based training and educational 
software products. This paper is not a descriptive account of the empirical 
research that inspired it (interested readers can find such accounts in Robertson, 
1996a, 1996b). Instead, it attempts to structure the results of a field study of 
cooperative design in a way that might bridge the gap between the description of 
the work and the design of technology to support that work. A taxonomy is 
presented that identifies and defines the embodied actions of the designers that 
were observed in video tapes of cooperative design work within a shared physical 
space. The term "embodied action" is used here to name the publicly available, 
meaningful actions that people rely on to interact with others and their 
environment. Embodied actions are considered as classes of cognitive practices 
that are publicly and simultaneously available to the perception of the actor and 
others in a shared physical space. These include actions like talking, touching, 
drawing, looking and moving around in the environment, in order to accomplish 
whatever the person acting wants to do. It is the public availability of these actions 
that enables their communicative functions. It is these actions that need to be 
considered for technical support if the designers, in the field study, were to 
increase their options for robust and flexible communication while they are 
working apart. 

Bodies, Spaces and Objects in the CSCW Literature 

Interestingly, it is recent work on user embodiment in virtual spaces that has called 
for a greater understanding of the social and interactional role of actual bodies 
(Benford et al., 1995; Bowers et al., 1996a, 1996b). Benford et al. (1995) 
commented that in cooperative systems "embodiment often seems to be a 
neglected issue (It appears that many collaborative systems still view users as 
people on the outside looking in)" (p. 242). They identified some of the design 
issues involved in implementing virtual embodiment in two prototype systems, 
DIVE and MASSIVE. Bowers et al. (1996a) applied empirical techniques from 
interaction analysis and conversation analysis to the study of a meeting supported 
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by the MASSIVE system. They found that the virtual embodiments seemed to 
have some social interactional role (p. 63). In a more recent paper, Bowers et al. 
(1996b) considered how action and interaction in the virtual and physical world 
inter-relate. Their analysis articulated the work that embodied subjects have to do 
within their local physical environment in order to manage their virtual body in its 
virtual environment 

Studies of the use of media spaces have revealed the interactional asymmetries 
between shared physical space and virtual space (Heath and Luff, 1991; Heath et 
al., 1995) as well as the effect on these interactions of the physical medium in 
which they occur (Gaver 1992; Gaver et al., 1995). Heath and Luff (1991) used 
ethnomethodology to analyse how technology transforms verbal and non-verbal 
conduct, particularly on the ways individuals used gestures and other forms of 
visual conduct to establish and preserve mutual involvement and to coordinate 
work tasks and activities. In a later paper, Heath et al. (1995) argued that the 
focus in media space research on supporting face-to-face communication does not 
allow participants the flexibility to align towards the focal area of their 
collaborative activity, for example a document, where coordination is achieved 
through peripheral monitoring of other people's involvement in the activity at hand. 
The taxonomy that is developed here encompass the whole range of actions 
observed within the shared physical workspace dunng cooperative work. Gaver's 
(1992) extension of Gibson's (1979) notion of affordances to media spaces 
highlighted the centrality of active perception to technology-mediated interaction. 
He argued that if social activities are situated in their environment (Suchman, 
1987), then collaboration depends both on complex social relations as well as the 
physical medium in which these relations can work (Gaver, 1992, p. 17). More 
recent work investigated the constraints that media spaces placed on participants' 
ability to move through the environment (Gaver et al., 1995). 

Studies of the use of physical objects in cooperative design have identified their 
role in design conversation (Harrison and Minneman, 1994, 1995). Harrison and 
Minneman (1994) found mat interaction with 3-D objects in the design process 
objects "provides a rich source of information for the designer, is an integral part 
of the communications, alters the dynamics in multi-designer settings, and forms 
part of the pool of representations that are drawn on by designers" (p. 205). In a 
later paper reflecting on a range of studies of architects designing together in 
distributed workplaces, Harrison and Minneman (1995) argued that the use of 
representations and other objects involved in design work is dictated by and 
managed through the ongoing conversation of the designers. 

Background to the Taxonomy 

The field study that forms the empirical basis of this paper followed the design of a 
educational computer game from initial discussions through to the development of 


