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Efforts to build systems to support the complex social reality of cooperative work need
both a grounding in the social i.e., a rnich abstract basis for understanding work, and a
bridging hink between the social and the technical to provide new insights into how to
approach designing systems based on this understanding. We propose Anselm Strauss’
(1993) Theory of Action as a candidate from which to evolve a framework to ground an
understanding of work. Insights from Strauss’ work on the importance of structural condi-
tions for social world (cooperative ensemble) interactions can help us to view support sys-
tems in a new role as setting/locale for cooperative work interaction, thus providing a
bridge between the social and the technical We brnefly overview a locales-based environ-
ment called WORLDS we are building concurrent with our theoretical exploration

Introduction

The Computer Supported Cooperative Work (CSCW) community has two predom-
inant strands of research: the social, i.e., the study of how people work in coopera-
tive arrangements, and the technical, i.c., the study/practice of building systems to
support this work. In order to build systems that are grounded in the real world,
systems developers look to the soctal for abstractions which capture the nature of
work to be supported. To date, the social has provided nsights such as the notion
of ‘sttuated action’ (Suchman, 1987) and the complex contingent nature of work,
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as well as many focussed studies showing the complexities of real-life workaday
situations. These insights have not, however, led to CSCW systems that satisfacto-
rily support them. CONVERSATIONBUILDER is an example of a system where the
designers have explicitly cited support for the situated, contingent nature of work
as an important goal, but have found achieving such support in practice to be elu-
sive (Bogia et al, 1993).

We suggest that efforts to build systems to support the complex social reality of
cooperative work need both a grounding in the social i.e., a rich abstract basis for
understanding work, and a bridging link between the social and the technical to
provide new insights into how to approach designing systems based on this under-
standing. The principled development of CSCW support environments is predi-
cated on the existence of such a framework.

In the first section of this paper, we propose Anselm Strauss’ (1993) Theory of
Action as a candidate from which to evolve a framework to ground an understand-
ing of work for the following reasons: (1) it already exists as a coherent, related set
of abstractions - a big picture - which makes the social more accessible, and pro-
vides a background against which other concepts from CSCW can be mapped or
be seen to complement; and (2) it provides analytical leverage for systems devel-
opers who do not have a social science background nor the services of a social sci-
ence team member. In the second section, we propose that insights from Strauss’
work on the importance of structural conditions for social world (cooperative
ensemble) interactions can help us to view support systems in a new role as setting/
locale for cooperative work interaction, thus providing a bridge between the social
and the technical. We then provide a brief overview of WORLDS, a locales-based
environment we are building concurrent with our theoretical exploration.

Action, Social Worlds and CSCW

We focus on Anselm Strauss rather than other action theorists for our understand-
ing of work, not just because he is a prominent sociologist, but because his theory
of action is grounded in and abstracted from a lifetime of ‘real-world’ observations
of how people work. Various concepts have evolved in his work, such as ‘articula-
tion work’, often quoted in CSCW literature, but it is only recently that Strauss has
attempted to draw out a rich coherent, related set of abstractions, concepts and
assumptions about action and work as action/interaction. It is the ‘groundedness’
of this framework, and hence by definition its incompleteness, that we believe
makes it a good candidate on which to ground systems developers’ understanding
of the social, and to build links between the social and the technical. We consider it
a valuable exercise for our own research program to investigate as fully as possible
the ways in which Strauss’ theory can positively influence CSCW systems devel-
opment, both to move the field forward and to identify problems that can act as
springboards for further research. )
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We wish to stress here that Strauss is not the only candidate for this task, nor
does the task demand a sociological framework. Indeed, Nardi (1995) proposes
Activity Theory as a basis for studies of context in the HCI community. In a similar
vein, Shapiro (1994) proposes a set of core propositions drawn from many differ-
ent social science disciplines which he considers to be relevant to systems design.
Other related work is discussed below. Our work based on Strauss’ theory should
be seen as complementary to these alternatives.

Strauss argues that the operative criterion by which his theory should be judged
is not truth but usefulness. We take up Strauss’ invitation to explore the usefulness
of his theory in relation to the actions/interactions of cooperative work ensembles,
and for the purpose of informing CSCW systems development.

Strauss’ Theory of Action/Interaction

While acknowledging that it is impossible to do justice to a hifetime of research
and theory evolution in a few short lines, we attempt here to summarize Strauss’
(1993) main assumptions and concepts. There are two aspects of Strauss’ work that
we wish to emphasize: first is the foundational notion of actions/interactions; and
second is the related notion of social worlds, which we argue is central to the
understanding of actions within many cooperative work ensembles.

Actions and interactions (which are actions towards others) are pivotal con-
cepts. Actions are always embedded in interactions and in systems of meaning -
past, present and imagined future. Actions and interactions are carried out by one
or more interactants. An interactant can be an individual, an aggregation of indi-
viduals or a collective, bringing a.particular identity, biography and perspective to
an interaction. Interactants are able to shape and manage the interactional course
and systems of meaning by their actions.

Actions take place within the context of both direct and indirect structural con-
ditions which are able to change with time and/or in response to contingencies, and
which may either facilitate or hinder the interactional course. Thus, structural con-
ditions and actions/interactions mutually shape and evolve one another. Ultimately,
actions and interactions are directed at shaping various orders - spatial, temporal,
work, technological, informational, sentimental and moral.

Actions also have temporal dimensions, filled with “contingencies, changes of
projections and plans, even ... goals” (p. 32). Courses of interaction can be charac-
terized along a broad spectrum of dimensions, e.g., from being relatively routine to
relatively changeable and problematic. Even for routine interactions, it is likely
that contingencies will arise which *“‘can bring about change in ... [an interactional
course’s] duration, pace and even intent, which may alter the structure and process
of interaction” (p. 36).

Courses of interaction may be decomposed into sequences of connected actions.
When there are several participants in an interactional course, articulation or align-
ment of their respective actions (and/or perspectives, interpretations of shared
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goals, definition of interactional courses etc.) is required.

Trajectory is Strauss’ central concept for exploring work as interaction, embod-
ying all of the assumptions of a theory of action. A trajectory is both the course of
action as it evolves over time and the actions and interactions contributing to its
evolution. Important subconcepts associated with trajectory include trajectory
phasing, projection, scheme, arc of action and management.

The evolution of interactional courses and trajectories is shaped and carried out
by interactants via two forms of processes: interactional processes or strategies
such as negotiation and manipulation; and action or work processes such as divi-
sion of labor, supervision, and the actual performance of tasks.

Thus, the two main ways in which Strauss explores and understands actions and
interactions are via structure and process, i.e., structurally in terms of the condi-
tions which influence and are influenced by actions, and processually in terms of
the response to changes in those conditions over time (Corbin, 1991). This dualism
exists at a theoretical level only, structure and process being united in the moment
of action (Soeffner, 1991).

The second main notion of Strauss’ theory we wish to emphasize is social
worlds, “the fundamental building block(s) of collective action” (Clarke, 1991, p.
131). A social world is an interactive unit that arises when a number of individuals
strive to act in some collective way, often requiring the coordination of separate
perspectives and the sharing of resources. It has “at least one primary activity
(along with related activities), ... sites where activities occur ... [and] technology
(inherited or innovative means of carrying out the social world’s activities)”
(Strauss, 1978; cited in Clarke, 1991, p. 131).

Membership of a social world is constrained by the limits of effective commu-
nication rather than by geography or formal structure (Clarke, 1991). Social worlds
may be well defined, e.g., an organizational hierarchy, or they may be loosely
defined, e.g., the community of World Wide Web users or the participants at a con-
ference workshop. They may be short or long lived, depending on the purpose for
which they have come together. Their shared goal may not necessarily be well
developed and completely knowable. They may be composed of sub-worlds,
which may in turn contain sub-worlds and so on. People may be involved in many
social worlds simultaneously, this membership having a significant bearing on
their perspectives and thus their interactions.

The work undertaken by the members of a social world can be characterized
using the action/interaction concepts and assumptions outlined previously.

Cooperative Work and Social Worlds Interactions

We suggest that Strauss’ theory of action gives us a framework to describe cooper-
ative work ensembles as social worlds that have been formed (to whatever degree
of formality) to meet some shared objective (however that may be defined or
agreed upon) via a commitment to collective action (however that course of action
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proceeds), and whose members can be co-located or distributed, to the extent that
effective communication can be facilitated?.

Further, we view cooperative work as taking place in the context of particular
structural conditions and contingencies (c.f. the notion of situated action in (Such-
man, 1987)), by interactants with particular selves and perspectives, in such a way
that conditions, interactants and courses of action mutually shape and evolve one
another. The evolution of cooperative work involves both action and interactional
processes, not only to perform actions, but to manage the interdependencies
entailed in collective action, and negotiate common perspectives of the shared
commitment and ongoing interactional course in response to contingencies and
changes in conditions (c.f. the notion of double-level nature of work (Robinson,
1993a)).

In one sense, many aspects of Strauss’ work seem familiar to us because we
have seen or heard similar things before and/or we have already come across refer-
ences to concepts of his, such as articulation work, e.g., in Bannon and Schmidt
(1991). However, while many of the individual concepts may not be new, what is
new is their positioning within a broad coherent framework of principles and con-
cepts pertaining to action and interaction which can be related to a host of different
phenomena from the most macroscopic to the most microscopic.

This highlights one of the basic problems with the theoretical work in the
CSCW community to date, especially for systems developers who struggle to pro-
duce actual systems - there has been no framework against which to make sense of
and work with the various concepts, approaches and experiences reported in
CSCW literature. While each of the insights provided might be ‘true’ for the phe-
nomenon they describe, they tend to be ‘true’ in the small or in isolation. Ethno-
graphic? studies, describe very specific work situations at particular points of time,
e.g., Heath and Luff (1992). Studies of systems in use relate to a particular instance
of use of a specific system, e.g., Orlikowski (1992). Conceptual papers, while con-
vincingly argued, offer important but isolated concepts, €.g., Robinson (1993a).
While each is valuable and indeed necessary if work in CSCW is to make a differ-
ence, they are like pieces of a puzzle, without a broader context in which to posi-
tion them. We believe that Strauss’ work is worth exploring as a possible
foundation from which a CSCW-specific framework linking action and systems
can be evolved, drawing on the synergy between Strauss and the work of the
CSCW community.

It could be argued that Strauss’ work offers little more than what could be
gained from modest inductive generalizations over a growing corpus of ethno-
graphic studies in CSCW. This corpus, as advocated by Hughes et al (1994),

2. This coincides with Bannon and Schmidt’s (1991) definition of cooperative work as being “the
general and neutral designation of multiple persons working together to produce a product or ser-
vice It does not imply specific forms of interaction or organization ...” (p. 7)

3 WEe use the term ‘ethnographic’ very loosely here to denote observational studies of work in situ
independent of the particular methodology or theoretical framework employed.
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should play an important role in informing an understanding of work and ‘good
practice’ in the design of CSCW systems. However, generalizations to date have
been slow in coming. Implications for systems development have similarly been
reticent (Shapiro, 1994). Since Strauss’ theory of action itself has been inducted
from many studies, we believe it can help frame and complement this growing cor-
pus of work. It will not take the place of such a corpus. Rather, by definition being
incomplete and inadequate, it will be challenged, reinforced and evolved by a
growing body of knowledge about work in the particular. We believe that each eth-
nographic study can be viewed as an in-depth exploration of the interactions of
social worlds and the continual permutations of action, from which new and rele-
vant concepts may be uncovered.

The role of artifacts in work, particularly computer artifacts, is one area where
Strauss’ framework can be complemented and evolved by current CSCW work.
Schmidt and Simone (1995) take Strauss’ concept of articulation work and explore
the role of protocols embodied in (computational) artifacts as mechanisms of inter-
action to reduce the complexity and overhead that articulation entails. Robinson’s
(1993b) common artifacts can be interpreted as part of the structural conditions for
work, as well as part of the mechanisms to mediate interaction and effective com-
munication among members of social worlds. What Strauss’ theory offers in return
is a rich understanding of the interactional contexts in which these artifacts will be
used. There are other theoretical frameworks that can also offer particular perspec-
tives on artifacts in work. Distributed cognition (Hutchins, 1995) focuses on work
at a system level where the system is a collection of interacting individuals and
artifacts in the propagation of knowledge. Actor-network theory, e.g., see Law and
Callon, 1988, explores the role of actants, human or non-human, in an interactional
network without making a priori distinctions between what is social and technical.

Strauss’ framework can also provide analytical leverage. For example, the prob-
lems of rigidity and inflexibility associated with systems such as THE COORDINA-
TOR (reported in Robinson, 1993a), DOMINO (Kreifelts et al, 1991),
CONVERSATIONBUILDER (Bogia et al, 1993), and pSs (Wastell and White, 1993)
can be analyzed using the trajectory concept. With all of these systems, there 1s an
implicit assumption that work could be predicted and prescribed a prior: via a tra-
Jectory projection (vision of the expected course) and scheme (plan based on the
viston). Change and evolution are interpreted as 1solated or unwanted events, or as
happening in a controlled manner that can be dealt with post hoc by the process
engineer. Such rationalizations of work render invisible the work that is performed
in trajectory management (carrying out the scheme, with a re-casting of the trajec-
tory projection and scheme as required) in light of the actual arc of action (the
cumulative actions and conditions arising from previous interactions and contin-
gencies (Star, 1991)). Not only does this framework help identify what went
wrong, it also points 1o possible solutions by highlighting ‘new’ areas that need to
be accounted for in future support systems. Trajectory projections and schemes,
such as workflow representations, are a nccessary, but not sufficient condition for
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the support of work. Facilities for trajectory management are required to support
the evolution of projections and schemes.

Perhaps closest to Strauss’ theory of action in the CSCW domain is activity the-
ory e.g., see Kuuti, 1992: This theory has a much longer history of adaptation for
use in the CSCW/HCI fields than Strauss’ work. One strength is its emphasis on
the change, unpredictability and continuous development of activity. The funda-
mental unit of analysis here is an activity, similar to Strauss’ interactional phase,
which exists in a material context, similar to Strauss’ structural conditions, and
transforms that context. Activity components include a distinguished object, an
active actor (individual or collective) who understands the activity, and a commu-
nity who share the same object (similar to Strauss’ social worlds concept). The
relations between activity components are always mediated by artifacts such as
tools, rules, and division of labor. An activity is realized through purposeful
actions and subconscious operations by participants, resulting in a transformation
of the object.

However, while the vertical decomposition of an activity is well defined, the
processes by which a community of actors articulate actions and operations in con-
text, and develop (evolve) them in the face of contingencies are not well defined.
This is because, despite more recently added notions of conimunity and division of
labor, activity theory primarily gives an individualistic perspective on work*. We
believe that Strauss’ action theory has advantages in its understanding of the inter-
actional and processual aspects of work where more than one person is involved,
and in its interpretation of the permutability of activity and the interplay of activity,
actor and environment.

There are numerous other theoretical frameworks that we could explore in rela-
tion to Strauss’ theory, e.g., distributed cognition, language-action perspective,
actor-network theory, etc. While some have been touched upon, space does not
permit a full exploration. Suffice it to say that each has its own particular strengths,
weaknesses, emphases and uses; and can offer particular insights into the link
between the social and the technical. A CSCW-specific framework can be evolved
from Strauss’ work by drawing 'on the complementary strengths of these many
approaches.

The reader must always bear in mind that Strauss’ theory is a starting point only,
not a fixed point. The theory itself will undergo continual permutation as it
becomes part of the structural conditions of the CSCW social world, to both shape
and be shaped by the interactions in and with that world. Also, concepts such as
actions, interaction, processes, trajectories, structural conditions, social worlds
etc., exist as entities only in the analytical world of the researcher. They are tools to
aid the uncovering and understanding of the nature of work. In the real world of the
interactant, no such distinctions exist. Work is carried out in semantically rich and
continually evolving social contexts, with complex interdependencies and conse-

2

4. We are grateful to Jesper Doepping for highlighting this notion.
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quences of actions. Interactants move fluidly and unselfconsciously around the
spectrum of different types of work: individual - group; structured - unstructured:
routine - problematic and so on; and among different activities and social worlds.
When designing computer-based support, we must respect these realities.

Bridging the Social and the Technical

At one level, Strauss’ theory reinforces the need for CSCW systems to support the
seamlessness of work, the continual evolution of work in response to local contin-
gencies, and the social processes involved. Moreover, it provides us with a rich
theoretical framework in which to understand these. However, we are still left with
the question of how to actually go about designing systems to do this. In Straussian
terms, many past efforts have focussed on the processual elements of work, usually
either action (work) processes with post hoc attempts to add support for the above
factors, or mnteractional process such as negotiation support. In these approaches,
the computer can be seen primarily as a tool to enforce a priori conceptions of
work, or as a mediating artifact, where interactions take place through, but in some
sense external to, the artifact.

We propose that Strauss’ emphasis on the structural conditions of work, as well
as his notion of social worlds, gives us a way to view the computer in a different
primary role - as setting for social world interactions. More specifically, we draw
on the assumptions that: (1) interactions take place in some structural context, the
conditions there shaping the possibilities for interactions; (2) many cooperative
work ensembles can be viewed as social worlds whose activities require site and
means; (3) site and means are part of the structural conditions for work; and (4)
structural conditions, constituting the more stable, persistent elements of situa-
tions, are far more amenable to instantiation in a computer-based system than rep-
resentations of continually permuting actions (noting, of course, that structure still
changes, but at a slower rate, as it shapes and is shaped by interactions).>

We view the role of the system as providing setting rather than structure
because structural context for actions embodies far more than can be meaningfully
or usefully captured in a computer, e.g., power relationships, moral codes, social
norms, personal biography and so on. Hence, the computer system, as setting for
interaction, is a configurable subset of conditions for action, e.g., roles, resources,
tools, artifacts, action possibilities, etc. The computer can now play out multiple
other roles as well, e.g., as tool or mediating artifact, part of the means available to
social world interactions, but does so in relationship to the setting and the other
conditions found there.

5 We note here that Strauss 1s not the only route by which one could have arrived at this view of
computer as ‘setting for interaction’ Many other approaches emphasize the importance of con-
text 1 work. Indeed, we have previously explored spatial metaphors for the suppott of work
However, the work of Strauss, for us, brought these notions into the sharpest focus.
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Appropriate computer-based locales can provide rich settings to enable and aug-
ment socid world interactions”. This is not to mean that the computer ‘under-
stands' these settings in any way; rather, our view is that by providing access to
shared workspaces populated by appropriate artifacts and tools, with fecilities for
manipulation and means for synchronous and asynchronous communication, mem-
bers of socid worlds can interact with and through the setting to build and evolve
their own work contexts.

WORLDS Locales

Tofacilitate an integrated work environment and seamless trangtion among differ-
ent work settings, we provide each person with a home locae, as wel as creste
locdes that are more generaly used by larger socid world ensembles. We propose
that alocae can be characterized by four components. In the following discussion
of these components, we make reference primarily to the locale pane notebook
widget in the WORLDS screen (see Figure 1(3).

(@ LocdePane  (¢) NV () Mosdc  (g) Site Navigator
(b) Tod Bar (d) VAT (f) Web Tool

Figure 1 Screen-shot of example locale in WCRLDS
8. Wagner (1994) uses Gidden's concept of locde within an actor-network framework to andyze

how computer networks create new regiondized space-time-geographies in which people inter-
act She uses locde in the sense of the new ways people can be connected together



