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INTRODUCTION

Few contest the claim that modern information tech-

nology, supported by computers and communications,

contributes to a dramatic improvement in productivity

and effectiveness among individuals engaged in a wide

range of tasks. Computer-supported cooperative work

(CSCW) aims to provide similar improvements for ‘‘mul-

tiple individuals working together in a conscious way in

the same production process or in different but related

production processes.’’[1] If achieved, this aim, which has

proven elusive during the relatively few years since the

term computer-supported cooperative work was coined

in 1984, promises to multiply our productivity, perhaps

by more than the square of the number of users, as com-

pared against the productivity improvements that per-

sonal computers provide to each of us as individuals.

In this article, we consider various definitions for

CSCW and related terms, and we draw outlines around

the large scope covered by CSCW. In a companion article

(see Computer-Supported Cooperative Work Challenges),

we consider the main challenges that have impeded us

from realizing the great promise of CSCW. In both

articles, we specifically survey different ground than

Mahling[2] covered in his excellent article on CSCW

included in the first edition of this encyclopedia. We refer

interested readers to the Mahling article for additional,

complementary insights on CSCW.

DEFINITIONS

The term computer-supported cooperative work first ap-

peared in 1984 to identify an interdisciplinary workshop

organized by Greif and Cashman at MIT in August of

that year for invited researchers to consider how com-

puters might be used more effectively to support people

in their various work arrangements. A second, open work-

shop on CSCW followed in December 1986 attracting

300 people. Since then, an international CSCW work-

shop has been held every two years, starting in 1988.

Because CSCW is such a new area of investigation, one

might expect significant controversy and fluidity regard-

ing its definition and focus. Surveys of the CSCW

literature support this expectation.

Most observers seem to agree that CSCW, an emer-

gent interdisciplinary field, entails some combination of

computing and social science. For example, Greif[3] sug-

gests that CSCW is an interdisciplinary endeavor encom-

passing artificial intelligence, computer science, psycho-

logy, sociology, organizational theory, and anthropology.

Similarly, 11 years later, Dourish[4] sees CSCW as a

highly diverse discipline involving psychology, socio-

logy, anthropology, network communication, distributed

systems, user-interface design, and usability. Beyond

agreement on the interdisciplinary nature of CSCW, opi-

nions vary widely about a detailed definition and about

an exact focus for the field.

Computer-supported cooperative work researchers

seem to adopt one of two main viewpoints. One viewpoint

is technology-centric, placing an emphasis on devising

ways to design computer technology to better support

people working together. For example, Greif [3] defines

CSCW as a distinct and identifiable research field fo-

cused on the role of the computer in support of group

work. A second viewpoint is work-centric, placing an

emphasis on understanding work processes with an aim

to better design computer systems so as to support group

work. For example, Suchman[5] defines CSCW as ‘‘the

design of computer-based technologies with explicit con-

cern for the socially organized practices of their intend-

ed users.’’ Similarly, Bannon and Schmidt[6] believe that

‘‘CSCW should be conceived as an endeavor to under-

stand the nature of cooperative work as a foundation

to designing information systems to support the work.’’

In a subsequent article, Schmidt and Bannon[7] restate

their position and identify several important questions,

listed below, which they believe CSCW researchers

must answer.

1. What characteristics distinguish cooperative work

from individual work, and what support requirements

derive from those characteristics?

2. Why do people work together, and how can com-

puters by applied to address the requirements arising

from the specific reasons?
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3. How can coordination requirements arising during

cooperative work be accomplished more easily using

computer technology?

4. What do the identified requirements imply for the

development of system architectures and services?

The main emphasis of researchers holding the work-

centric viewpoint is to understand cooperative work so

as to design computer systems to better support coope-

rative work. The main emphasis of researchers holding

the technology-centric viewpoint is to design computers

systems to better support the requirements of cooperative

work. Further, as Mahling[2] observes, some social scien-

tists also work in the field of CSCW.

Typically, social scientists working in the field of

CSCW aim to describe and analyze the behavior that they

see as people work together: focusing purely on de-

scription, not prescription. On the other hand, work-

centric and technology-centric CSCW researchers aim to

create computer systems that address the requirements of

cooperative work groups. As such, these researchers hope

that the social scientists, through their studies, will

prescribe the requirements for successful CSCW systems.

To date, this expectation remains unrealized, but much

energy has been expended as CSCW researchers work

to understand and reconcile these different views. The

outlooks suggested by Suchman and by Bannon and

Schmidt indicate that some researchers are attempting to

work across the gap between description and prescription.

In fact, some consensus appears to be building among

researchers that CSCW is fundamentally a design-orient-

ed research area. Under this view, the main focus of

CSCW should be toward the design of systems that em-

body a deep understanding of the nature of cooperative

work and its forms and practices. As we will outline in

a bit, the current scope of cooperative work, in terms

of forms and practices, proves so large that the chal-

lenge for CSCW researchers may be overwhelming.

First, though, we need to provide some explanation

about the many confusing terms and concepts surround-

ing the field of CSCW.

Selected CSCW Terms

Due to its broad scope and relative youth, the field of

CSCW encompasses a wide array of specific and some-

times confusing terms. In this section, we introduce and

attempt to distinguish between some of the more com-

mon terms. People often use groupware as a catchy term

to refer to CSCW. More specifically, we can think of

groupware as computer software and related computer

networks that enable collections of people to work co-

operatively.[8] Groupware might include application-

sharing programs, videoconferencing software, software

for tracking document changes, electronic-mail software,

and software to support the collaborative viewing of web

pages. Workflow is another term often used to refer to

CSCW.[9] Workflow deals with the specific issues sur-

rounding movement of transactions through a set of peo-

ple who must act together to complete some required

work. In this sense, workflow is a more specific term

than groupware; however, workflow software typically

supports formal work processes and so is often excluded

from the scope of groupware, which is usually considered

to be software that supports less formal forms of col-

laboration. Team computing, a term coined at Xerox

PARC,[10] refers to collaborative systems to support group

meetings. In general, such meetings are envisioned to

occur in face-to-face settings. More recently and more

conventionally, another term, electronic meetings,[11] has

been used to describe group meetings enhanced through

the use of computers, networks, and software. A less

common term, media spaces,[12] occasionally appears in

discussions of CSCW. The intent of media spaces is to

provide a virtual meeting space where distributed col-

laborators can congregate electronically, meet informal-

ly, and gain all the advantages of collaborators who

work together within the same physical location.

KEY DIMENSIONS OF CSCW

As indicated in the brief discussion of definitions and

selected terms, CSCW involves a broad, multidimen-

sional scope. Here we aim to distinguish some of the

important dimensions inherent in CSCW and to clarify

the essential features that must be supported by CSCW

systems. Table 1 lists 10 key dimensions of the complex

design space for CSCW; for each dimension, the table

indicates two extreme design points. One important di-

chotomy facing designers of CSCW technology occurs

along the time dimension: Is there a requirement to sup-

port cooperative work that occurs simultaneously (syn-

chronously) or separately (asynchronously) or both?

Another decision relates to space: Must the individual

collaborators be physically located at the same site, such

as a room or an auditorium? Of course, a more com-

plicated requirement might also exist for multiple,

physically distant, sites of collocated collaborators to be

brought together virtually. A third important dimension is

group size: Must the system support a small team, a

department, an enterprise, or a mass audience? A fourth

dimension must consider interaction style: Does the group

require support for planned or impromptu interactions

or both? A fifth dimension covers context: Do group

members participate in many distinct collaborations or do

they tend to participate in only one or a few? A sixth
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dimension relates to infrastructure: Will the group permit

the deployment of homogeneous computing platforms

tailored to collaboration, or must the CSCW system

operate across already deployed, heterogeneous comput-

ing systems? A seventh dimension defines collaborator

mobility: Will the collaborators remain at fixed locations

or will some or all of the collaborators move among

locations? An eighth dimension considers the degree of

privacy: How much information can be made available

about the collaborators and who should control the release

of information? A ninth dimension considers participant

selection: Must the group’s participants be assigned by

existing group members or by some external authority, or

can participants self-select or search for additional par-

ticipants from a larger population? A tenth dimension

covers extensibility: Does the CSCW system define the

complete functionality available to collaborators, or can

the collaborators extend the functionality to support

changing needs? These ten dimensions provide a rich

design space through which the developers of CSCW

technology must navigate. Such extreme complexity also

presents a great challenge to CSCW researchers. Despite

such complexity, CSCW researchers have been able

to focus on some essential features that CSCW systems

must provide.

Essential Features in CSCW Systems

Much of the CSCW research literature focuses on pro-

viding collaborators with tools to support articulation

work: establishing and evolving organizational structure,

plans and schedules, standard operating procedures, and

conceptual schemes for classifying and indexing infor-

mation objects.[7] In other words, CSCW aims to sup-

port the overhead that arises when work is conducted

among distributed, independent agents. Articulation work

includes two important threads: construction and man-

agement of a common, shared information space and

workflow management. In the past, designers of work-

flow systems automated written procedures as maintained

by each target organization, which in all cases turned

out to be a fictional, idealized version of the real work

process. Now, CSCW researchers understand that most

work situations entail a continuous renegotiation of task

descriptions and allocations. Further, researchers under-

stand that collaborative communication must allow for

ambiguity in the negotiation processes surrounding ar-

ticulation work.

To support articulation work, CSCW researchers in-

vestigate essential design features in five main areas:

communication, configuration, coordination, information

access, interaction, and usability. Table 2 indicates some

of the specific features encompassed by each of these

areas. We discuss these features further below.

Communication

Successful negotiation on issues related to organization,

planning, and control requires provision of an effective

system for communication among the individuals in-

volved. For this reason, human-to-human communication

Table 1 Ten key dimensions in the CSCW design space

Dimension Extreme design points

Time Fully simultaneous vs. fully disjoint

Space All collocated vs. fully distributed

participants

Group size Small team vs. mass audience

Interaction style Assigned workflow vs. ad hoc

Context Single vs. unlimited collaborations

per participant

Infrastructure Fully homogeneous vs. fully

heterogeneous

Collaborator mobility All in fixed locations vs. all mobile

Privacy Assigned by authority vs. controlled

by participant

Participant selection Assigned by authority vs. free for all

Extensibility None vs. all functionality defined by

participants

Table 2 Five CSCW design areas and some key design features in each

Design area Key features

Communication Asynchronous, audio, data, private, shared, structured, synchronous, text, unstructured, video

Configuration Adaptation, composition, evolution, extension

Coordination Access control, concurrency, consistency, delegation, scheduling, versioning

Information access Distribution, filtering, retrieval, structure

Interaction Attention management, awareness, context management, relationship establishment and

maintenance

Usability Boundary crossing (cyberspace, physical space, logical space), cross-device interaction,

cross-mode interaction

668 Computer-Supported Cooperative Work



is one of the key features needed for CSCW. Previous

research[13] suggests that audio is the most important

channel for successful communication. Some CSCW

researchers[14,15] have investigated the effectiveness of

conference calls, or open-loop multiparty audio channels.

Other researchers[16] have shown the value of shared

audio channels even when a group of workers is phy-

sically collocated. The importance of collaborating

around data or documents is also well established. For

this reason, a group audio channel is sometimes aug-

mented with a separate distribution channel for sharing

views of a document and for highlighting on the doc-

ument. More sophisticated communication systems in-

tegrate audio and data distribution channels together

with video channels to compose a form of multimedia

conferencing. Whether communicating live (synchro-

nously) or in playback mode (asynchronously), humans

can benefit from such multimedia channels.

For live communication, multimedia transmissions

often stream data among multiple points in some form

of videoconferencing arrangement so that all parties can

simultaneously see and hear each other, along with any

relevant documents. Satisfactory video viewing usually

requires a rate of at least 15 frames per second. Typically,

multimedia communication includes an associated audio

channel that requires reasonably tight synchronization

with the video, within at least 200 milliseconds. These

factors place a premium on the quality of service (QoS)

provided by the underlying data transmission channels.

For this reason, much of the research related to net-

working for CSCW has investigated techniques to pro-

vide the necessary QoS transmission characteristics (see

for example Ref. [17]). Currently, the required QoS

usually can be arranged by configuring a conference to-

pology to support multiparty communications at the

speeds provided by integrated-services digital networks

(ISDN), which typically range between 144 Kbps and

1.5 Mbps. Satisfactory multimedia conferencing typ-

ically requires two ISDN channels, providing around 300

Kbps total. Unfortunately, most collaborators must use

the more ubiquitous Internet, which does not provide

built-in mechanisms to request and achieve specific tar-

gets for quality of service. For this reason, much of

the current network research related to CSCW has foc-

used on establishing quality of service for multiparty

transmissions on the Internet (see for example Ref. [18]).

In the absence of either multimedia conferencing

support or audio communication channels, successful

collaboration can still be conducted through the use of

text-based interaction systems, known variously as chat

applications or chat rooms. Text-based chat applications

can also provide private channels for a subset of col-

laborators to hold side conversations outside the purview

of the main proceedings. As chat applications become

more sophisticated, they can also provide a convenient

means to distribute documents, data, and images related

to a collaborative session. Beyond free-flowing text-

based chat applications, CSCW researchers have deve-

loped and assessed a number of techniques for enforcing

structure on the dialog and interactions associated with

a collaborative session. Such systems, which include

news groups, dialog-threading applications, and indexed

electronic-mail lists, have proven useful in limited

ways. Studies have shown that the rather fixed capabili-

ties provided by most of these systems can sometimes

impede their effectiveness as a collaboration tool.[19,20]

Configuration

Whether supporting small or large groups, CSCW sys-

tems have proven difficult to set up and configure. The

scope of such systems is large, covering several layers

of system and application software and many points in

a distributed topology, both within the network and at

network end points. Though relatively few CSCW re-

searchers have chosen to investigate these issues,[21] we

suspect that the viability of CSCW systems depends in

some large measure on the ease with which collaborative

sessions can be established. A number of researchers have

investigated the difficult problems associated with:

1) extending the capabilities of CSCW systems after de-

ployment;[22] 2) automating adaptation to changes in

available resources for transmission and display of

data;[23] 3) composing CSCW systems from a range of

supporting components;[24] and 4) evolving system com-

ponents to suit the changing needs of collaborators.[25,26]

Research surrounding the configuration of CSCW sys-

tems has not yet received the attention it warrants.

Successful adoption of CSCW technology will certainly

require an ease of configuration that at least equals and

tracks the ease with which desktop computer software can

be configured.

Coordination

Much of the communication associated with CSCW is

used to coordinate work among the disparate, independ-

ent parties engaged in a collaborative endeavor. For this

reason, CSCW researchers investigate features and mec-

hanisms to help groups coordinate their activities. A

major aspect of group coordination involves scheduling,

whether of people, processes, or resources. While some

CSCW researchers[27] have investigated techniques to

more tightly integrate calendaring software with other

aspects of collaboration, such as document distribution,

situation awareness, and personnel location tracking,

more of the research to date has focused on process

or workflow scheduling and coordination. For example,
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