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Abstract The study of cooperative work as a socially-situated activity has led to a focus
on providing 'mechanisms' that more closely resonate with existing work practice. In this
paper we challenge this approach and suggest the flexibly organised nature of work is
better supported when systems provide a 'medium’ which can be tailored to suit each
participant's needs and organised around the detail of their work. This orientation towards
'medium’ rather than ‘mechanism' has consequences for cooperative system design,
highlighting a need to allow participants to adapt details of policy currently embedded in
the heart of the systems we build We descnbe an approach which allows users to perform
such 'deep customisation' through direct manipulation of user interface representations

Introduction

A principal tenet of CSCW is that systems intended to support cooperative work
should be sensitive to the context in which they will be used. A number of recent
studies of cooperative work have highlighted a disparity between descriptions of the
working context as given in job description manuals, process-oriented accounts,
and so on, and the actual pattern of use, which is often far more flexible and
contingent on particular knowledge, skills and local decision making (see Anderson
et al. 1989, for example). These observations have led to general agreement across
the CSCW community on the desirability of a better understanding of the way in
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which work is carried out in groups, in order to inform the development of more
effective cooperative systems.

One interpretation of this is a need for better representations and models of group
work to enable development of systems that resonate more closely with actual work
practice. Models such as the Milan Conversation Model (De Michelis and Grasso
1994), for example, are intended to provide representations of cooperation at a level
of detail suitable for the needs of system design. However there are a number of
problems with this approach, as a gulf exists between the kinds of information
required by system designers and that provided by methods of analysis that purport
to capture actual working context (Sommerville ef al. 1994). It has been suggested
that this gult can be overcome by adapting methods of analysis such as ethnography
to better meet the needs of designers (Hughes et al. 1994); however others contend
that by adapting methods in this way, many of the benefits in terms of provision of
contextualised, situated accounts are lost in the compromise (Anderson 1994).

We believe that these modelling problems, and the resulting debates, are artefacts
of an inappropnate focus of design activity and reflect a narrow interpretation of the
notion of 'computer support' for cooperative work. In this paper we are concemed
with an alternative approach; one which does not regard the creation of ever more
intricate and more detailed representations of group work as the main route towards
more effective cooperative systems. Rather, our approach promotes the view of a
cooperative system as one whose behaviour can be adapted through high-level
customisation to meet the needs of its users, and that effective 'support’ arises from
precisely this openness and flexibility. We characterise this distinction as a contrast
between systems which provide 'mechanisms’ to structure collaboration, and those
that provide a 'medium’ which can be shaped by the users rather than the
technology, 1n and through which collaboration occurs.

The context for this discussion 1s a project at GMD which 1s developing a simple
shared workspace system to provide basic facilities for cooperative work across the
Internet. Our focus in this paper is the development of the client intertace which
allows users to cooperate through a representation of a shared space, and more
specifically on the general issues which underpin its design. Motivated by the
different requirements that users may have for interacting with a shared workspace,
we have developed a client prototype which supports customisation of underlying
system behaviour through high-level user interface manipulation.

The rest of the paper is structured as follows. The next section presents in more
detail our distinction between a system-as-medium and system-as-mechanism, and
suggests a need for participants to configure systems to meet their requirements for
support. We then show how this configuration requires a much 'deeper’ notion of
customisation than is evident with most tailorable systems, and the problems that
this poses in terms of the language’ with which customisation requirements are
expressed. We describe a possible solution that allows participants to express their
requirements tncrementally using high-level customisation operations, and illustrate
this approach with examples from our shared workspace client. We conclude by
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highlighting the general implications of our approach for the development of CSCW
system architectures.

Medium versus mechanism

The distinction between medium and mechanism is concerned with the notion of
'support' a system provides for cooperative work, and specifically how the support
required for individual participants and activities is derived. Although the concept of
a system-as-mechanism has previously been equated with systems that are built
around some social model of interaction (Greenberg 1991), we argue that the
distinction is rather concerned with how such models structure the activities of the
users, both within and around the system. This is reflected in the extent to which
systems can be 're-purposed' to support activities that they were not designed for,
and to provide support in a manner not envisaged by their designers.

System-as-medium and system-as-mechanism

A good example of a system that provides a medium for cooperation rather than a
mechanism is electronic mail. Email applications are (by far) the most successful
CSCW technologies developed to date, despite (or perhaps because of) the fact that
they are amongst the simplest to design and implement. A characteristic of email use
reported in a number of studies is the extent to which email supports different
users requirements, including the kind of information sent and received, frequency
of reading email, different methods of notification of new mail and so on. Sproull
and Kiesler (1991), for example, discussing the introduction of email systems into
large organisations, show how users adapted the technology to their particular
needs and exploited the opportunities which it introduced in ways not envisaged by
management. So how does an email system provide support for such awide range
of potentia activities and behaviours"

Consider the ways that email systems can be configured to save copies of your
mail. For incoming mail, most mail programs provide options for saving mail in a
special folder or file, storing in adefault file for mail which has been read, leaving it
in the 'spool’ file and dumping it to the printer. In the same way most mailers offer
a number of options for saving copies of outgoing mail, such as storing in afile,
carbon copying to your spool file and so on. The decision to file acopy of a mail
message, and which method to use, is contingent on many factors including (and
this isjust a small sample), who the mail is from (or to), what it is about, your
attitude to email communication - whether it is communication 'in writing' or more
'verbal' - and even such issues as the trust you have in the system's reliability.

Email provides a medium for action because it can be adapted to support
participants specific requirements, contingent on any of the above factors and more
besides. It provides a framework within which activity can take place, rather than



