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While there is no question that workplace studies play a prominent role in
computer-supported cooperative work or CSCW, the exact nature of this role has
been a subject of much reflection and debate over the years. So far, the
deliberation has been inconclusive, and, moreover, in the last few years a certain
sense of disillusionment and even skepticism has arisen concerning the ways in
which and the extent to which such studies in fact contribute to CSCW systems
design.

Plowman, Rogers, and Ramage (1995), for example, have raised the question
‘what are workplace studies for? To investigate this issue they undertook a
survey of alarge part of the workplace studies published in the area of CSCW —
altogether 75 papers — and found what they called a ‘ paucity of papers detailing
specific design guidelines (p. 313). While they hesitated to conclude that
‘workplace studies do not produce specific design guidelines’, they did feel
confident that the observed paucity ‘can be attributed to the lack of reported
research which has developed to the stage of a system prototype (ibid.).
Discussing these observations, Plowman et al. surmised that the reason for the
apparent failure to bridge the gap is ‘a big discrepancy between accounts of
sociality generated by field studies and the way information can be of practical
use to system developers’ (p. 321).

While agreeing with the characterization of the state of affairs advanced by
Plowman et a., Bob Anderson has challenged their tentative explanation, arguing
that the issue of how ethnographic findings are formatted is a distraction;
ethnography can be highly formal when that is appropriate for the research
program at hand (Anderson, 1997). Instead, Anderson argued that the problem has
deeper roots. Observing that not all kinds of qualitative studies of social lifein the
‘real world’ are ethnographies and that the idea of ethnography ‘as a method for
the specification of end-user requirements for systems is ‘predicated in a
misunderstanding of ethnography’s role in social science’, he stated flatly that
‘designers do not need ethnography to do what they wish to do’ (Anderson, 1994,
p. 153):

‘designers may well work closely with users, engage in fieldwork among the end-user

organizations for whom they are designing; and focus on the intersection of the technological,
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the organizational, and the social dimensions of the working environments within which their

designed systems will find a place, all without ever engaging in the kind of analytic

ethnography [...] found in the social sciences. In fact, doing ethnography may prove a barrier

to achieving the goals that designers want to set themselves.’” (Anderson, 1994, p. 155). 1

While Anderson’ s observations that not all kinds of qualitative studies of social
life in the ‘real world’ are ethnographies and that ethnography cannot serve as a
requirements analysis methodology are topical and appropriate, he did not get to
what | consider the root of much of the confusion, namely the mix-up of two
distinct questions: (a) the role of workplace studies of particular settings with a
view to the design of specific CSCW systems for the same or similar settings, that
is, the role of workplace studies as a requirements analysis method; and (b) the
role of workplace studies of particular settings as contributions to the
development of the conceptual foundation for CSCW and, thereby, to the
development of CSCW technologies. While workplace studies in both roles might
be said to contribute to ‘systems design’, abeit in very different senses and
through quite different mechanisms, the latter role is critical whereas the former is
highly problematical.

Firstly, let me address the role of workplace studies in the development of the
conceptual and technological foundation of CSCW.

Cooperative work is a tricky phenomenon. We are al engaged in cooperative
activities of various sorts in our everyday lives and routinely observe others
working together around us. We are all experts from our everyday experience.
And yet this quotidian insight can be utterly misleading when applied to the
design of systems to support cooperative work.

As participants of a cooperative effort we routinely take its orderly
accomplishment for granted. We have to do that, in order to get the job done. In
depending on the activities of others, we are ‘not interested’ in the enormous
contingencies and infinitely faceted practices of colleagues, unless these may
impact on the our own work (cf. Schutz, 1943; Schutz, 1953; Schutz, 1967). An
actor will thus routinely expect not to be exposed to the myriad detailed activities
by means of which his or her colleagues deal with the contingencies they are
facing in their effort to ensure that their individual contributions are seamlessly
articulated with the other contributions. Conversely, an actor will routinely avoid
to publicize those contingent practices which colleagues do not ‘need to know’,
not only in order to appear competent in the eyes of colleagues and managers, but
also and more importantly in order to not to add to the complexity of the work of
his or her colleagues. The individual activities of cooperating actors are made to
appear as if they are seamlessly integrated and meshed. Disclosing only those
aspects of the work required to articulate the distributed and yet interdependent
activities which are relevant to the concerns of colleagues — that is, knowing
what to make publicly visible and what not to make publicly visible in a given
Situation — is a crucial aspect of competent conduct in any cooperative work

1 Emphasisdeleted.
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setting. Just like illusionists and acrobats strive to make their acts appear as if
performed effortlessly, cooperating actors strive to ‘dampen the noise’ from the
contingencies of their own work and from the concomitant efforts of articulating
their own activities with the other contributions to the joint endeavor by skillfully
modulating which aspects of their work are made visible, and how, and which
aspects are performed such that they are inconspicuous to colleagues.

The notion of orderliness which cooperating actors take for granted and have to
take for granted and which they, in turn, convey to colleagues through the way
they make publicly relevant aspects of their own local affairs publicly accessible
and visible, is not an illusion or some kind of ‘false consciousness'. The mutual
projection of order is rarely deceptive to competent members. It reflects the fact
that myriads of cooperative activities usually are accomplished, integrated,
meshed, articulated successfully, day in and day out, and it reflects this fact
perfectly adequately by ‘ escamotating’ 2 the detailed practices by means of which
this orderliness is achieved. It is rather a necessary simplification, indispensable
for us to be able to cope with the routine complexities of our daily work.

The problem arises when the categories in which these notions are generalized
as common-sense constructs (e.g., ‘task,” ‘goal,” ‘shared, ‘context, ‘role’
‘procedure,” ‘team,” ‘organization’) are used uncritically beyond the realm of
everyday work. It may for example make alot of sense to refer to a ‘ shared goal’
in aparticular setting, for instance if one actor has asked the other participantsin a
meeting ‘Do we all agree thisiswhat we want to do? and they have nodded their
consent. While the category of a‘shared goal’ can be seen to escamotate the ways
in which the members arrange the multiple, partially dissonant, motives and
interests into a workable compromise and handle the unavoidable indications of
continual discord and diverging interpretations of the compromise, competent
members of the particular setting know the extent to which and the sense in which
the ‘goal’ is ‘shared’. But if a joint effort — for other purposes, e.g., for the
purpose of sociological theory or for the design of organizational information
systems — is conceived of as constituted by a ‘shared goal,” the notion of a
‘shared goal’ becomes utterly misleading.3 Thus, in his studies of the engineering
design process as it unfolds within design projects, Louis Bucciarelli found that

2 From the French ‘escamoter’, to remove something diligently and surreptitiously, normally used to
denote the skilled practices of illusionists and conjurers.

3 For a brilliant example, cf. Sabbagh: ‘Each person working on Worldwide Plaza had a different goal:
for a bricklayer, during 1987, to see the gleaming, soft-beige-and-rose expanse of crisply laid brick
reach up to six hundred feet; for a steel fabricator in Houston, to see nineteen thousand tons of steel
erected into a soaring framework of complex ellipses and sturdy rectangles; and for the developers, to
see an investment that would transform the West Side of New York, and bring profits for decades to
come.” ‘Linked to any major construction project are men and women with every type of personality,
intellect, and qualification. Scientists and engineers, welders and electricians, artists and writers,
salesmen and real-estate brokers, accountants and bankers, canteen managers and dynamite experts,
seismologists and calligraphers — all feeling entitled to think of a building as “their” building is the
same way as the architect or the principal developer. This possessiveness can be a driving force behind
each craftsman and his task. It can lead to the excitement of competition, as the mason, the
waterproofer, and the window installer will the steel erector to complete his stage in the building to
make their work possible.” (Sabbagh, 1989, pp. 1-3).
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‘different participants in the design process have different perceptions of the design, the

intended artifact, in process. [...] The task of design is then as much a matter of getting

different people to share a common perspective, to agree on the most significant issues, and to
shape consensus on what must be done next, asit is a matter of concept formation, evaluation

of alternatives, costing and sizing — al the things we teach’ (Bucciarelli, 1984, p. 187)

That is, the ‘shared goal’ is not there in advance; it is constructed by the
members in the course of the project, and it is in the process of agreeing to a
‘shared goal’ that the designers arrive at an agreed-to design. When the designers
have a‘shared goal’, they have — for al practical purposes — finished the design
task. In fact, they may not even agree on anything but the design when they finish;
agreeing on a ‘shared goal’ may require additional effort and participants may
simply decide, tacitly, that it is not worthwhile: ‘Design decision in this instance
IS best seen as an overlay of interests rather than their synthesis within some flat,
cognitive domain’ (Bucciarelli, 1988).

Similarly, the notion of ‘shared knowledge,” which spontaneously crops up in
CSCW contexts, ignores the work required to make knowledge ‘shared’:
determining the adequate level of abstraction for a given purpose, eliminating
aspects of less relevance to the intended audience and formatting according to the
expected use situation, providing indexation, etc. (cf., e.g., Bowker and Star,
1991). Even such ubiquitous and seemingly innocuous categories as ‘task’ and
“collaboration’ are problematic, in that they introduce a conceptual separation of
‘individual’ and ‘ collective’ which, at closer inspection, turns out to be misleading
since ‘seemingly individual and specialized work tasks are produced with respect
to the actions of colleagues (Heath and Luff, 1996, p. 97).

In order to develop computer-based technol ogies which can enhance the ability
of actorsto accomplish their cooperative endeavors we cannot take the orderliness
of cooperative work for granted. On the contrary, we need to go beyond the
common-sense notions of everyday working life. We need to understand how
orderliness is accomplished in cooperative endeavors, we need to uncover the
practices through which the myriad distributed and yet interdependent activities
are meshed, aligned, integrated, because it is the very practices through which
such orderliness is accomplished that must be supported. The primary role of
workplace studies in CSCW is thus to dismantle the common-sense conceptions
of cooperative work, take them apart, unpack and disclose the hidden practices of
articulation work, and thus give us access — analytically and conceptually — to
the intricate ways and means of the production of social order in cooperative
activities. Thisroleis critical in the sense that it is crucial, but it is also critical in
the Marxian sense of uncovering the social practices through which categories
that are otherwise taken for granted are produced as necessary ‘thought forms
and thereby determining the boundaries of the validity of these categories.#

And indeed, those workplace studies that have had the strongest influence on
CSCW research have been studies which did not aim at arriving at specific design
recommendations for specific systems but instead tried to uncover, in minute

4 Cf. the subtitle of Marx’ Capital: Critique of political economy.
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detail, the ways in which socia order is produced in cooperative work settings,
whatever the design implications of the findings might be.

In this respect the studies of office work conducted by Suchman and Wynn
amost two decades ago are exemplary. They undertook to demonstrate
empirically that the conceptions of ‘office work’ then prevailing among
managerial ideologists, designers of ‘office automation’ systems, office
equipment vendors, etc. were misleading. In particular, they subjected the
common-sense presuppositions about the status of office procedures vis-a-vis the
actual course of action to a critica analysis and demonstrated that office
procedures do not determine action causaly; they could thereby show that the
design visions of the office automation movement were misguided (Wynn, 1979;
Suchman, 1982; Suchman, 1983; Suchman and Wynn, 1984). In doing so, they
were highly influential in shaping the agenda of the research program which afew
years later became CSCW.

Since then, workplace studies have had and continue to have profound impact
on the development of CSCW technologies. Not in the form of a direct
relationship of ‘requirements specification’ with respect to the design of specific
systems, but by contributing to the conceptual foundation of CSCW. Most
significantly, a series of studies such as the Lancaster study of air traffic control
(e.g., Hughes et al., 1988; Harper et al., 1989; Harper et a., 1991; Harper and
Hughes, 1993) and the study of the London Underground control room (Heath
and Luff, 1992a; Heath and Luff, 1996) have made the CSCW community
understand the delicate interplay of individual and cooperative activities and
appreciate the crucial role of ‘awareness’ in ensuring that individual activities are
seamlessly integrated. This have incited and inspired computer scientists to
explore ways in which the production of awareness in cooperative ensembles can
be supported in CSCW systems through * shared object servers' (e.g., Rodden and
Blair, 1991; Rodden et a., 1992; Trevor et a., 1995), awareness models (e.g.,
Rodden, 1996; Benford and Greenhalgh, 1997; Sandor et al., 1997; Simone and
Bandini, 1997), and so forth. Other areas of CSCW research can tell similar
stories of how workplace studies have informed the development of CSCW
technologies. For instance, ethnographic and other in-depth workplace studies
have played a crucia role in the development of the concept of ‘computational
coordination mechanisms and of the corresponding software environment
(Smone et al., 1995; Schmidt and Simone, 1996; Simone and Schmidt, 1998).

That is, the observed ‘paucity of papers detailing specific design guidelines
(Plowman et a., 1995, p. 313) does not reflect on the relevance to CSCW of
ethnographic or other in-depth workplace studies informed by sociological
programs such as ethnomethodology or symbolic interactionism. Nor does it, in
fact, reflect on the actual impact of workplace studies on the development of
CSCW technologies.® That is, ‘designers of novel CSCW technologies — as

S Notice that the trails of this impact — the histories of how workplace studies inform the development
of CSCW technologies — is not always readily visible in papers reporting on findings from workplace
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opposed to application of existing technologies to the requirements of specific
settings — indeed do need ethnography and other sociologically informed kinds
of workplace studies ‘to do what they wish to do’.

Instead, | will suggest that the paucity of specific design guidelines reflects (1)
on the state of CSCW technology and (2) on alack of appreciation of how radical
the CSCW program really is.

(1) Conducting a requirements analysis presumes a mature and reasonably
understood technology. The analyst investigates a particular work setting or a set
of settings in a particular work domain in order to determine if a given family of
technologies might be usefully deployed, to determine which aspects of the work
activities in the domain would benefit most from computerization, and to sketch a
design. Without knowing the general characteristics of the potential technologies,
the analyst would be faced with an infinite space of possibilities and would in
fact, in order to give specific guidelines or recommendation, be expected to
develop the new technologies more or less from scratch.

In terms of technology, CSCW has a long way to go. Discussing the state of
CSCW technologies in any kind of detail is, of course, completely beyond the
scope of a brief set of comments on the role of workplace studies. Allow me to
mention one point, however, just to illustrate the situation: As pointed out by
foundational CSCW workplace studies such as the ATC study and the London
Underground study, cooperative and individual activities are inextricably
interwoven in daily work practice, and a CSCW system should thus support a
fluent and seamless meshing of individual work and cooperative work. However,
current operating systems are basically designed to support work conceived of as
individual work. They do not provide facilities for supporting the articulation of
cooperative activities with respect to the shared data structures and functionalities
as represented by applications. Thus, although CSCW facilities supporting mutual
awareness and adaptation (monitoring the activities of colleagues, making one’s
work appropriately visible to colleagues, directing attention to anomalies, etc.) are
orthogonal to applications such as word processors, spreadsheets, and drawing
tools, CSCW designers attempting to build shared work spaces are forced to
incorporate such facilities in the domain-specific data-structures and
functionalities, i.e., in applications. As a result, users are suddenly faced with
‘individual’ aswell as ‘ cooperative’ word processors, spreadsheets, drawing tools,
etc. and an impedance is consequently created between individual and cooperative
activities. CSCW facilities providing ‘shared work spaces should not be
conceived of as applications or be implemented as part and parcel of applications
but as extended operating system functions that can be accessed from and
combined with, in principle, any application. Otherwise the delicate and dynamic
relationship between cooperative and individual work breaks down. (For an
attempt to outline the implications of workplace studies for the architecture of a
CSCW software environment, cf. Schmidt and Rodden, 1996).

studies. The transfer of findings and insights typically happens in the course of discussions within
cross-disciplinary research teams and are often only documented in design-oriented papers.
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In the absence of appropriate computing environments — and | have indicated
only one example of many equally fatal deficiencies — it is no wonder if
workplace studies do not result in specific design recommendations or CSCW
prototypes for specific settings. We are till in the murky prehistory of CSCW,
and thereis along way to travel until environments that support articulation work
fairly adequately become available. Until then, there will remain a big
discrepancy between accounts of sociality generated by field studies and the way
information can be of immediately practical use to system developers.

However, while CSCW technology is till far from mature, important practical
steps in the development of CSCW technologies are of course being taken in the
form of experimental systems, sometimes developed as attempts to explore
possibilities of supporting certain modes of interaction (Ishii, 1990; Ishii et al.,
1992; Fuchs et al., 1995; Fitzpatrick et al., 1996; Roseman and Greenberg, 1996),
sometimes to explore the feasibility and limitations of certain existing
technologies for CSCW purposes (e.g., media spaces, workflow technology,
hypermedia, etc.) in particular work settings (Shepherd et al., 1990; Gregnbak and
Mogensen, 1997) or more generally (e.g., Heath and Luff, 1991; Heath and L uff,
1992b; Heath et al., 1995), and sometimes even to solve very practical problems
in particular work settings (e.g., Pouges et al., 1994). In any case, these
experimental systems inevitably support only certain modes of interaction and
thus provide quite limited support for articulation work. These unavoidable
limitations notwithstanding, the experiments provide indispensable insights, not
only in the advantages and problems with applying those technologies for CSCW
purposes, but also often — when the experience is carefully documented — in the
(perhaps unforeseen) problems that can arise when such technologies are
introduced in the social organization of work.

In the development of experimental CSCW systems, designers often — as
pointed out by Anderson — work closely with users and engage in fieldwork in
the settings for which they are designing; they may even invite sociologists and
psychologists to assist in investigating the setting and evaluating the system and
its impact. In these cases, however, the objectives of the experiment are clearly
defined and the technological options identified and bounded in advance.

Thus, while requirements analysis — in line with other ways of developing
requirements such as user participation in design — plays an important role in the
development of experimental CSCW systems that investigate the applicability of
specific technologies for specific aspects of articulation work, the impact of this
kind of requirements engineering is limited by the fundamental inadequacies of
existing software environments for CSCW purposes.

(2) Ironically, however, when the new technology eventually matures and the
adequate software environments become available, to a large extent due to the
long-term impact of sociologically inspired workplace studies, it may very well
turn out that this technology does not Ieave much room for requirements analysis
as adistinct kind of activity which requires specialized qualifications. In the 80's
much attention was paid to developing a methodology for requirements analysis
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of ‘office work’. Most of that effort was made redundant with the development of
modern graphical user interfaces and inexpensive ‘ shrink wrapped’ software. Asa
result, contemporary users do not need to hire experts to conduct a requirements
analysis and devise a requirements specification to configure, for instance, a
Macintosh.

In fact, a radical conception of CSCW and CSCW systems argues that a
CSCW system should provide an environment that supports users in designing
and manipulating the coordination mechanisms that are appropriate for the
particular setting (Schmidt, 1991; Kaplan et al., 1992; Malone et a., 1992; Ellis et
al., 1995; Schmidt and Simone, 1996). In a similar vein, Bentley and Dourish
(1995) have suggested that a CSCW system should be seen ‘as one whose
behavior can be adapted through high-level customization to meet the needs of its
users (p. 134). From this perspective, they argue, in-depth requirements analyses
will no longer be necessary in order to design effective systems to support
cooperative work.

That is, if the radical program in CSCW proves redlistic, and | for one is
convinced it will, the conventional notion of the product life cycle as constituted
by distinct stages defined by the involvement of different professionals —
‘requirements analysis, ‘design’, ‘use’, ‘evauation’, ‘maintenance’, and
‘redesign’ etc. — will not be adequate for the design of CSCW systems.

In sum, then, the role of workplace studies in CSCW is crucia and critical: to
dismantle prevalent common-sense notions of cooperative work by uncovering
how orderly cooperative work is routinely and inconspicuously accomplished. On
the other hand, there does not seem to be much room for workplace studies —
e.g., ethnographies — in the design of specific CSCW systems, in part because
the technology is not mature yet and requirements analysis therefore as yet is a
problematic undertaking, and in part because CSCW represents a radical
technology in which requirements analysis may eventualy turn out to be
gratuitous anyway.

References

Anderson, Robert J.: ‘Representations and requirements. The value of ethnography in system
design,” Human-Computer Interaction, vol. 9, Lawrence Erlbaum, Hillsdale, New York,
1994, pp. 151-182.

Anderson, Robert J.: ‘Work, ethnography, and system design,” in A. Kent and J. G. Williams
(eds.): The Encyclopedia of Microcomputing, A. Kent and J. G. Williams (eds.), vol. 20,
Marcel Dekker, New Y ork, 1997, pp. 159-183.

Benford, Steve, and Chris Greenhalgh: ‘Introducing third party objects into the spatial model of
interaction,” in J. A. Hughes at al. (eds.): ECSCW '97. Proceedings of the Fifth European
Conference on Computer-Supported Cooperative Work, 7-11 September 1997, Lancaster,
U.K., J. A. Hughes at al. (eds.), Kluwer Academic Publishers, Dordrecht, 1997, pp. 189-204.

Kjeld Schmidt Version 3.0, 17 June 1998 8



Bentley, Richard, and Paul Dourish: ‘Medium versus mechanism: Supporting collaboration
through customization,” in H. Marmolin, Y. Sundblad, and K. Schmidt (eds.): ECSCW ' 95.
Proceedings of the Fourth European Conference on Computer-Supported Cooperative
Work, 10-14 September 1995, Stockholm, Sweden, H. Marmolin, Y. Sundblad, and K.
Schmidt (eds.), Kluwer Academic Publishers, Dordrecht, 1995, pp. 133-148.

Bowker, Geoffrey, and Susan Leigh Star: ‘Situations vs. standards in long-term, wide-scale
decision-making: The case of the International Classification of Diseases’ in J F.
Nunamaker, Jr. and R. H. Sprague, Jr. (eds.): Proceedings of the Twenty-Fourth Annual
Hawaii International Conference on System Sciences, Kauai, Hawaii, January 7-11, 1991,
|EEE Computer Society Press, 1991, vol. 1V, pp. 73-81.

Bucciarelli, Louis L.: ‘Reflective practice in engineering design,” Design Sudies, val. 5, no. 3,
July 1984, pp. 185-190.

Bucciarelli, Louis L.: * An ethnographic perspective on engineering design,” Design Sudies, vol. 9,
no. 3, July 1988, pp. 159-168.

Ellis, Clarence A., Karim Keddara, and Grzegorz Rozenberg: ‘ Dynamic change within workflow
systems’ in N. Comstock at al. (eds.): COOCS '95. Conference on Organizational
Computing Systems, Milpitas, California, August 13-16, 1995, N. Comstock at al. (eds.),
ACM Press, New York, 1995, pp. 10-21.

Fitzpatrick, Geraldine, Simon Kaplan, and Tim Mansfield: ‘Physical spaces, virtual places and
social worlds: A study of work in the virtual,” in M. S. Ackerman (ed.): CSCW ’96.
Proceedings of the Conference on Computer-Supported Cooperative Work, Boston, Mass.,
November 16-20, 1996, M. S. Ackerman (ed.), ACM press, New York, N.Y ., 1996, pp. 334-
343.

Fuchs, Ludwin, Uta Pankoke-Babatz, and Wolfgang Prinz: ‘Supporting cooperative awareness
with local event mechanisms. The GroupDesk system,” in H. Marmolin, Y. Sundblad, and K.
Schmidt (eds.): ECSCW ' 95. Proceedings of the Fourth European Conference on Computer-
Supported Cooperative Work, 10-14 September 1995, Sockholm, Sveden, H. Marmolin, Y.
Sundblad, and K. Schmidt (eds.), Kluwer Academic Publishers, Dordrecht, 1995, pp. 245-
260.

Granbak, Kaj, and Preben Mogensen: ‘Informing genera CSCW product development through
cooperative design in specific work domains,” Computer Supported Cooperative Work. The
Journal of Collaborative Computing, vol. 6, no. 4, 1997, pp. 275-304.

Harper, Richard H. R., and John A. Hughes: ‘What a f—ing system! Send 'em all to the same
place and then expect us to stop 'em hitting. Managing technology work in air traffic
control,” in G. Button (ed.): Technology in Working Order. Sudies of work, interaction, and
technology, G. Button (ed.), Routledge, London and New Y ork, 1993, pp. 127-144.

Harper, Richard R., John A. Hughes, and Dan Z. Shapiro: The Functionality of Flight Strips in
ATC Work. The report for the Civil Aviation Authority, Lancaster Sociotechnics Group,
Department of Sociology, Lancaster University, January 1989.

Harper, R. R., J. A. Hughes, and D. Z. Shapiro: ‘Harmonious working and CSCW: Computer
technology and air traffic control,” in J. M. Bowers and S. D. Benford (eds.): Sudies in
Computer Supported Cooperative Work. Theory, Practice and Design, J. M. Bowers and S.
D. Benford (eds.), North-Holland, Amsterdam, 1991, pp. 225-234.

Heath, Christian, and Paul Luff: ‘ Disembodied conduct: Communication through video in a multi-
media office environment,’ in S. P. Robertson, G. M. Olson, and J. S. Olson (eds.): CHI "91.
ACM S GCHI Conference on Human Factors in Computing Systems, New Orleans, 28 April-
2 May 1991, S. P. Robertson, G. M. Olson, and J. S. Olson (eds.), ACM Press, New York,
N.Y., 1991, pp. 99-103.

Kjeld Schmidt Version 3.0, 17 June 1998 9



Heath, Christian, and Paul Luff: ‘Collaboration and control: Crisis management and multimedia
technology in London Underground control rooms,” Computer Supported Cooperative Work
(CSCW). An International Journal, vol. 1, no. 1-2, 1992a, pp. 69-94.

Heath, Christian, and Paul Luff: ‘Media space and communicative asymmetries: Preliminary
observations of video mediated interaction,” Human-Computer Interaction, vol. 7, Lawrence
Erlbaum Ass., 1992b, pp. 315-346.

Heath, Christian, and Paul Luff: ‘ Convergent activities: Line control and passenger information on
the London Underground,” in Y. Engestrom and D. Middleton (eds.): Cognition and
Communication at Work, Y. Engestrém and D. Middleton (eds.), Cambridge University
Press, Cambridge, 1996, pp. 96-129.

Heath, Christian, Paul Luff, and Abigail Sellen: ‘Reconsidering the virtual workplace: Flexible
support for collaborative activity,” in H. Marmolin, Y. Sundblad, and K. Schmidt (eds.):
ECSCW '95. Proceedings of the Fourth European Conference on Computer-Supported
Cooperative Work, 10-14 September 1995, Stockholm, Sweden, H. Marmolin, Y. Sundblad,
and K. Schmidt (eds.), Kluwer Academic Publishers, Dordrecht, 1995, pp. 83-99.

Hughes, John A., Dan Z. Shapiro, Wes W. Sharrock, and Robert Anderson: The Automation of Air
Traffic Control, Lancaster Sociotechnics Group, Department of Sociology, Lancaster
University, October 1988.

Ishii, Hiroshi: ‘TeamWorkStation: Towards a seamless shared workspace,’ in CSCW '90,
Proceedings of the Conference on Computer-Supported Cooperative Work, Los Angeles,
Calif., 7-10 October 1990, ACM Press, New Y ork, 1990, pp. 13-26.

Ishii, Hiroshi, Minoru Kobayaski, and Jonathan Grudin: ‘Integration of inter-personal space and
shared workspace: ClearBoard design and experiments,’ in J. Turner and R. Kraut (eds.):
CSCW '92. Proceedings of the Conference on Computer-Supported Cooperative Work,
Toronto, Canada, 31 October—4 November, 1992, J. Turner and R. Kraut (eds.), ACM
Press, New York, 1992, pp. 33-42.

Kaplan, Simon M., William J. Tolone, Douglas P. Bogia, and Celsina Bignoli: ‘Flexible, active
support for vollaborative work with Conversation Builder,” in J. Turner and R. Kraut (eds.):
CSCW '92. Proceedings of the Conference on Computer-Supported Cooperative Work,
Toronto, Canada, October 31 to November 4, 1992, J. Turner and R. Kraut (eds.), ACM
Press, New York, 1992, pp. 378-385.

Malone, Thomas W., Hum-Yew Lai, and Christopher Fry: ‘Experiments with Oval: A radically
tailorable tool for cooperative work,” in J. Turner and R. Kraut (eds.): CSCW '92.
Proceedings of the Conference on Computer-Supported Cooperative Work, Toronto,
Canada, 31 October—4 November, 1992, J. Turner and R. Kraut (eds.), ACM Press, New
York, 1992, pp. 289-297.

Plowman, Lydia, Yvonne Rogers, and Magnus Ramage: ‘What are workplace studies for?,” in H.
Marmolin, Y. Sundblad, and K. Schmidt (eds.): ECSCW '95. Proceedings of the Fourth
European Conference on Computer-Supported Cooperative Work, 10-14 September 1995,
Sockholm, Sweden, H. Marmolin, Y. Sundblad, and K. Schmidt (eds.), Kluwer Academic
Publishers, Dordrecht, 1995, pp. 309-324.

Pouges, Claude, Guy Jacquiau, Bernard Pavard, Fabrice Gourbault, and Michel Champion:
‘Conception de collecticiels pour I'aide a la prise de décision en situation d'urgence: La
nécessité d'une approche pluridisciplinaire et intégrée,;’ in B. Pavard (ed.): Systémes
coopératifs: De la moddlisation & la conception, B. Pavard (ed.), Octares Editions, Toulouse,
1994, pp. 351-375.

Rodden, Tom: ‘ Populating the application: A model of awareness for cooperative applications,” in
M. S. Ackerman (ed.): CSCW '96. Proceedings of the Conference on Computer-Supported
Cooperative Work, Boston, Mass., November 16-20, 1996, M. S. Ackerman (ed.), ACM
press, New York, N.Y., 1996, pp. 87-96.

Kjeld Schmidt Version 3.0, 17 June 1998 10



Rodden, Tom, and Gordon Blair: ‘CSCW and distributed systems: The problem of control,” in L.
Bannon, M. Robinson, and K. Schmidt (eds.): ECSCW '91. Proceedings of the Second
European Conference on Computer-Supported Cooperative Work, Amsterdam, 24-27
September 1991, L. Bannon, M. Robinson, and K. Schmidt (eds.), Kluwer Academic
Publishers, Dordrecht, 1991, pp. 49-64.

Rodden, Tom, John A. Mariani, and Gordon Blair: ‘Supporting cooperative applications,’
Computer Supported Cooperative Work (CSCW). An International Journal, vol. 1, no. 1-2,
1992, pp. 41-68.

Roseman, Mark, and Saul Greenberg: ‘ TeamRooms. Network places for collaboration,” in M. S.
Ackerman (ed.): CSCW '96. Proceedings of the Conference on Computer-Supported
Cooperative Work, Boston, Mass., November 16-20, 1996, M. S. Ackerman (ed.), ACM
press, New York, N.Y., 1996, pp. 325-333.

Sabbagh, Karl: Skyscraper: The Making of a Building, Macmillan, London, 1989. [Penguin
Books, New York, 1991].

Sandor, Ovidiu, Cristian Bogdan, and John Bowers:. ‘ Aether: An awareness engine for CSCW,’ in
J. A. Hughes at al. (eds.): ECSCW ’97. Proceedings of the Fifth European Conference on
Computer-Supported Cooperative Work, 7-11 September 1997, Lancaster, U.K., J. A.
Hughes at al. (eds.), Kluwer Academic Publishers, Dordrecht, 1997, pp. 221-236.

Schmidt, Kjeld: ‘Riding a tiger, or Computer Supported Cooperative Work,’ in L. Bannon, M.
Robinson, and K. Schmidt (eds.): ECSCW '91. Proceedings of the Second European
Conference on Computer-Supported Cooperative Work, Amsterdam, 24-27 September 1991,
L. Bannon, M. Robinson, and K. Schmidt (eds.), Kluwer Academic Publishers, Dordrecht,
1991, pp. 1-16.

Schmidt, Kjeld, and Tom Rodden: ‘Putting it all together: Requirements for a CSCW platform,’ in
D. Shapiro, M. Tauber, and R. Traunmuller (eds.): The Design of Computer Supported
Cooperative Work and Groupware Systems, D. Shapiro, M. Tauber, and R. Traunmdiller
(eds.), North-Holland Elsevier, Amsterdam, 1996, pp. 157-176. - Originally published at the
Workshop on CSCW Design, Schérding, Austria, 1-3 June 1993.

Schmidt, Kjeld, and Carla Simone: ‘ Coordination mechanisms: Towards a conceptual foundation
of CSCW systems design,” Computer Supported Cooperative Work. The Journal of
Collaborative Computing, vol. 5, no. 2-3, 1996, pp. 155-200.

Schutz, Alfred: ‘ The problem of rationality in the social world,” (Economica, 1943); in A. Schutz:
Collected Papers, val. 2, Martinus Nijhoff, The Hague, 1964, pp. 64-90.

Schutz, Alfred: ‘Common-sense and scientific interpretations of human action,” (Philosophy and
Phenomenological Research, September 1953); in A. Schutz: Collected Papers. Vol 1. The
Problem of Social Reality, ed. by Maurice Natanson, Martinus Nijhoff, The Hague, 1962, pp.
3-47.

Schutz, Alfred: The Phenomenology of the Social World, Trandated by G. Walsh and F. Lehnert,
Northwestern University Press, Evanston, 1., 1967 (German original, 1932).

Shepherd, Allan, Niels Mayer, and Allan Kuchinsky: ‘Strudel: An extensible electronic
conversation toolkit, CSCW '90. Proceedings of the Conference on Computer-Supported
Cooperative Work, Los Angeles, Calif., October 7-10, 1990, ACM press, New York, N.Y.,
1990, pp. 93-104.

Simone, Carla, and Stefania Bandini: * Compositional features for promoting awareness within and
across cooperative applications,” in S. C. Hayne and W. Prinz (eds.): GROUP'97,
Proceedings of the ACM SIGGROUP Conference on Supporting Group Work, Phoenix,
Arizona, 16-19 November 1997, S. C. Hayne and W. Prinz (eds.), ACM Press, New York,
N.Y., 1997, pp. 358-367.

Kjeld Schmidt Version 3.0, 17 June 1998 11



Simone, Carla, Monica Divitini, and Kjeld Schmidt: ‘A notation for malleable and interoperable
coordination mechanisms for CSCW systems,” in N. Comstock at a. (eds.): COOCS "95.
Conference on Organizational Computing Systems, Milpitas, California, August 13-16,
1995, N. Comstock at al. (eds.), ACM Press, New Y ork, 1995, pp. 44-54.

Simone, Carla, and Kjeld Schmidt: ‘ Taking the distributed nature of cooperative work seriously,’
Proceedings of the 6th Euromicro Workshop on Parallel and Distributed Processing,
Madrid, 21-23 January 1998, |EEE Computer Society Press, Los Alamitos, Calif., 1998, pp.
295-301.

Suchman, Lucy A.: ‘Systematics of office work: Office studies for knowledge-based systems.
Digest,’ in Office Automation Conference, San Francisco, April 5-7, 1982, 1982, pp. 409-
412.

Suchman, Lucy A.: ‘Office procedures as practical action: Models of work and system design,’
ACM Transactions on Office Information Systems, vol. 1, no. 4, October 1983, pp. 320-328.

Suchman, Lucy A., and Eleanor Wynn: ‘Procedures and problems in the office, Office:
Technology and People, vol. 2, 1984, pp. 133-154.

Trevor, Jonathan, Tom Rodden, and Gordon Blair: ‘COLA: A lightweight platform for CSCW,’
Computer Supported Cooperative Work (CSCW). An International Journal, vol. 3, no. 2,
1995, pp. 197-224.

Wynn, Eleanor H.: Office Conversation as an Information Medium, Ph.D. dissertation, University
of California, Berkeley, 1979.

Kjeld Schmidt Version 3.0, 17 June 1998 12



