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Beneficial use of common information spaces in organizational environments
requires consideration of the heterogeneous set of contexts, of which these
systems are part. A more thorough understanding of the meshing of contexts and
of interaction through more or less opaque systems with active artefacts is likely
to result in more useful systems. This essay relates my perspective on common
information spaces to the discussion of “Plans and Situated Actions: the problem
of human-machine communication” and the course literature.
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workshop in September.

The essay naturally reflects the early phase of my work with common information spaces, and
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interacting in large heterogeneous systems are discussed and the importance of the context concept
is stressed. Finally the use of investigating common information spaces from a classification
perspective is argued.
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1 Common Information Spaces
Common Information Spaces is not a well-defined research area. This section

presents a perspective on the area and a motivation for dealing with it.

1.1 Context of the essay

The overall frame of this work is Computer Supported Cooperative Work as it is

outlined by Liam Bannon and Kjeld Schmidt.1 The main theme is how computers

and information technology can be used to make organizations better. Usually

judged in terms of productivity, flexibility or efficiency, but in principle according

to any given scale.

Common Information Spaces (hereafter CIS) is only a subset of the types of IT of

interest in CSCW, but nevertheless an important one. The overall aim with this

discussion and the project is to get closer to a useful understanding of the role and

nature of CIS, with the objective of this being used to make better work

arrangements.

1.2 Common Information Spaces

Common or shared space is a broad term, or rather, the term is used in several

discussions with different meanings. For instance the term is used to describe

document repositories commonly accessible2 as well as the environment in which

multiple actors can convey information to each other3. The object of interest in

this project is the “space” containing the information used in the social system

that constitutes a work arrangement. This will always involve a lot more than

computer systems and databases. The interesting issue then is (since we are

investigating if IT can be beneficially applied) how the systems can be of use as

part of these larger systems.

To narrow down the area of research focus is on systems with information of a

certain a) durability and b) form. Thus, in this project the focus is on information

that is intended to be of use for a period of time, the information so to speak has a

                                                
1 Bannon, 1989 and Schmidt, 1992
2 Collins, 1998
3 Bannon, 1997
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certain degree of persistence. This weak definition has the function of pointing to

information not directed towards immediate coordination, but directed at

coordination in a larger timeframe or what is more traditionally considered

information storage and exchange. The focus is also on systems that are used on

documents or text like data. This of course makes the considerations of less

general applicability but will hopefully allow more detailed and thorough

investigation of this smaller area.

1.3 Types of systems supporting CIS

A computer-based artefact with the function of a media is most often the central

piece of technology in a CIS. The system contains data and relations between

these. Changing this system and adding, changing and removing information from

the system is the core of using the system. The system however can serve as a

media in very different manners: from supporting conversation-like interaction (e-

mail, web meetings) to common storage facilities where the interaction is mainly

between user and system. In this project a special interest is taken in systems that

use indexes, searching, categorizations, marking and sorting of data/information.

This is a fundamental activity in CIS and an exploration of this area seems

profitable. Thus of special interest are systems that contain archives or databases

of documents, correspondence, descriptions of procedures, production data, sales

reports, research descriptions etc.4

2 Interaction and agents
Interaction is an important theme in most serious work about the practical design

and use of computer systems. A large research area is concerned with the

interaction between one user and a piece of machinery.

2.1 Human computer interaction

Using the computer as a tool requires manipulation of the artefact and that the

state of the artefact can in some way be represented to the user. Means of

representation, means of manipulating the system, models of human cognition and

of the human activities, that the systems are often introduced to support and

change have been and are objects of research. This of course is important to be
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able to make useful systems, and thus not uninteresting to CSCW, but these issues

are not central to this investigation. However as parts of larger systems of several

humans and machines interacting in connection to a CIS some of the HCI

perspectives are interesting.

2.2 Computer mediated interaction

In relation to this the word “common” is central. From our perspective this means

that the space is accessible to several actors or is used by several actors. It does

not suggest that the space will be understood or used homogeneously by these

actors or that is has the same physical appearance. It simply means that actions

one place in the system effects change potentially influencing the actors with

whom the space is shared. This fact makes a definition of interaction either weak

or allows it only to cover a subset of the phenomenon of interest.

Two people interacting through a CIS may be in similar situations or they might

be in completely different environments. Two persons standing side by side, with

identical reservation systems selling cinema tickets find themselves in rather

similar environments. A clerk in a store checking the stock in trade and an

employee in the marketing division of the same firm will access the same CIS and

at times the same data, but use the system and the data with different tools and

means and in different contexts. Here the discussion on “transformation” is very

interesting.5 The coupled signs in the system appear in various shapes through the

systems determined in part by computerized transformation of the data. It is also

interesting to note that even where people use the system for similar work tasks

the information may be used in different ways.6

2.3 Agents

The draft introduction to the 2nd edition of situated action7 points out problems in

a strict man-machine duality. The borders are said to be blurred. Deciding what is

human and what is machine is difficult and more importantly not the relevant

                                                                                                                                     
4 An interesting strand of the CIS development is the various web augmentation techniques used to
make the hypermedia structures more efficient (Bouvin, 1999 and Grønbæk, 1999).
5 Berlange, 1999 and Mark, 1999
6 Paepcke, 1996
7 Suchman, 2000
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question to ask. Computerized agents are used as an example on this situation.

The problem is very clear here because of the normal coupling of intentions,

initiative and apparent rationality to humans.8 It may be that actions that are non-

predictable and non-stochastic can in itself lead to anthropomorphism or

ascription of “rationality”. These are the things that are built into or simulated in

agents.9 Doris Dehn and Susanne van Mulken10 discuss use of other attributes

usually connected to humans and their usability in constructing agent. Even if

they find that the benefits are not in general convincing they nevertheless point to

the blurring of the borders.

Agents are used in several ways in CIS. For presentation purposes and as

configurable search machines and filters. Some of these agents involve subtle

configuration tools, where patterns recognition or random mutations may give an

impression of intention and useful rationality.11 Agents appear with at least three

different functions. 1) At the interface to help users interact with the underlying

functionality (Office paperclip), 2) As entities having a valuable function in

themselves (as opposed to being strongly coupled as in 1) and 3) as entities

working as a translating (changing) media that allow interaction between users.

Moukas et al.’s12 system for finding relevant websites is a good example of a

system that belong to 2 as well as 3, or somewhere in between.

Agents are interesting from the standard HCI perspective. What possibilities and

problems do they present for the work with making machines more efficient or

easy to use? In relation to CIS they lead to some additional considerations.

It seems that some of the characteristics that are connected to agents could be

usefully applied in the computer systems used in relation to CIS. For instance a

delegation of low-level decision making and coordination to the system would

serve to hide the complexity of the system or simply reduce the work in operating

or using the system. However some problems present themselves in relation to the

                                                
8 Suchman, 1987
9 Examples of agents are found in Dehn, 2000; Ginsburg, 1999 and Moukas, 1998
10 Dehn, 2000
11 Moukas, 1998 and Hamuro, 1998
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use of agents. The character of large CIS with several human actors as well as

more or less opaque agents is likely to increase in complexity as more efficient (or

at least complex) techniques for constructing agents are developed. Not just in the

interface layer but in general. Here I will concentrate on one of the problems.

Uncertainty is a major issue in relation to the use of agents. Firstly the use of an

agent is potentially misguiding. For instance advanced interfaces to simple

underlying functionality may give the user a false impression of what the system

is actually doing. Secondly, and of major interest to CIS, the agents of type 2 and

3 may obscure the origin of information and action. Several studies show that the

sender of the information is central for the decoding by the receiver.13 Thus a

situation where agents creates new information from pattern detection in data

according to algorithms unknown to the receivers raise interesting questions of the

usefulness of the information. The already existing problems of identifying the

actors in large, heterogeneous CIS are likely to increase as active and to some

degree opaque information filters, collectors and creators are added.

The complexity of identifying the actors as machine or man for instance due to

human-like characteristics of a machine (either in terms of physical appearance or

complexity, opacity and useful, skillful, rational and effective behavior) raises

several questions. In general it lies close to the core of the discussion on actor

network vs. SCOT.14 Should non-human “actors” have an active part in the

networks of meaning creation?

3 Context
In Charles Goodwin and Alesandro Durantis “Rethinking context: an

introduction”15 we find an overview of the variety of context concepts that can be

of use in examining human activity. When working with CIS we are interested in

the set of influencing factors that bear impact on the actions of the people in the

ensemble that we wish to support. These are interesting because 1) existing

structures can be valuable resources, 2) some of these are not easily changed and

                                                                                                                                     
12 Moukas, 1998
13 for instance Marshall, 1998 and Van House, 1998
14 for instance Bijker, 1989 and Button, 1993
15 Goodwin, 1992
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are thus necessarily part of a redesigned system, 3) and simply because the way

we support the work is by changing these factors or introducing new ones.

Another reason for a discussion of context being valuable is that the influencing

factors consist in a broader and more heterogeneous set than the factors usually

considered in systems design. This is stressed in the situated action perspective,

with its point that actions must be seen in the particular, concrete context, with

this unique setup of concerns, artefacts, people (with personal histories), external

influences, etc. This however does not make consideration of context of more

persistent manner obsolete, it just stresses that the more general contexts effect

their influence in the situation.

In relation to CIS it is important that the computer-based system is only part of the

system that people use (and are part of) to do the work that the system support.

The system must be seen as it is used, as a part of a more encompassing system.

Thus, even if the interesting systems are computerized information systems these

are only part of the context of activities. The entire set of influencing tools, means

and mechanisms has to be investigated. Tools, means and mechanisms are used in

lack of better terms to describe the context manifestations.16 They should not be

understood as a final framework but simply as one of many possible groupings

that allow a discussion of the various types of contexts. More that anything else

they serve to point to the multitude of existing perspectives. Similar to Kaptelinin

et al.17 that argue the usefulness of a guide that point to the commonly most

important part of contexts with a design or evaluation of IT perspective.

Tools are here material artefacts with embedded practices. Coordination

mechanisms as discussed by Kjeld Schmidt18 are examples on these as is Charles

Goodwins example on a color scheme used by archeologists used by Suchman19.

                                                
16 A need that Kaptelinin et al. have recently addressed from an activity theory approach, with
their attempt to construct a list of context aspects that would be of interest in systems design
(Kaptelinin, 1999).
17 Kaptelinin, 1999
18 Schmidt, 1996
19 Suchman, 2000 or Bowker, 1999, p. 65.
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Means are a wider set of practices that need not be embedded in artefacts but are

still rather well established. The importance of conventions and the problems of

negotiation through CIS are illustrated by Gloria Mark in her investigation of an

introduction of a CIS in a distributed environment.20

Mechanisms are less designed, less intentional, less reflected upon guides of

actions. These can be biological as well as societal (the point here is the variety

not a discussion on how to make distinctions). The social systems that are in

contact with the technical system may be macro- as well as micro-structures.

Potentially interesting systems may thus range from the practices of a small group

of scientists to meaning systems on the societal level. Examples on the types of

context that belong to this group are for instance discussed in the course article by

Elisabeth Grosz21 concerning understanding of mind, body and gender; Wiebe

Bijker22 concerning technology; some activity theory approaches to CSCW

focussing on the way that the existing languages determines the possible uses of

technology23 and Michel Foucault24 in general. In relation to macro structures the

CIS perspective we use here strongly suggests that studies of the consequences of

textualization are useful.25

In the above considerations a useful idea is that things are as people see them.

There is no intrinsic, objective, stable meaning in our surroundings. Thus a

computer system is the social construction of the system, the various conceptions

and the continuous negotiations and it must be understood as such, if we are to

understand what we see, when we look at a system in use. When investigating

contexts we have to investigate how people understand their surroundings and

thus the meaning systems they subscribe to.

                                                
20 Mark, 1999
21 Grosz, 1994
22 Bijker, 1995
23 Kuutti, 1994 in Bowers, 1994, pp. 103, also discussed in Goodwin, 1992, p. 19
24 Foucault, 1994
25 Goody, 1986 and Zuboff, 1988
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4 A classification approach
Approaching CIS from a classification perspective is quite interesting. In this

chapter it will be discussed how to understand classification and how it relates to

the concepts of context discussed above.

4.1 Constructing elements

A central issue in constructing, using and thus also describing CIS is the

structuring of the information in the system. The representation of information

and the relationships between information is arguably what much of CIS is all

about. Examples are: Dividing technical reports into separate part allowing reuse,

keeping data units small (fine grained) enough for it being possible to identify and

reach relevant parts, collecting discussion entries about related topics and merging

databases26. Much work is done in these areas. Mainly from a technique (e.g.

statistics, algorithms) oriented perspective. Knowledge discovery and data mining

are fields relating to the problems of searching data for patterns, allowing

combination of data into valuable information. All of this has to be done

according to some scheme or frame of reference and is based on classification of

the domain.

4.2 Defining and sorting

Sorting and classifying information and data is part of the work with any CIS. All

but the smallest systems have to use ways to mark and group the content to be of

any use. In relation to the discussion of agents it is worth noting that the sorting

can be done either by the users or by the system, but the sorting will inevitably be

based on some initial definitions of how to sort, made by the designers of the

system (potentially modified by the users, but still with human origin).

The process has two (not necessarily separate) parts. The first is creating the

standards by which to measure the objects to be sorted and the second is the actual

sorting. The actual sorting is connected to placing entities somewhere in the

system. Thus with the classification there is a procedure for classifying.

                                                
26 Hamuro, 1998 and Hernández, 1998
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4.3 Characteristics of classification

In “Sorting things out : classification and its consequences”27 Geoffrey Bowker

and Susan Leigh Star discuss the use and potential problems of classification from

practical as well as ethical perspectives. Of special interest here is four aspects of

classification that they outline as points of departure for an investigation of

classification systems.28

• Several systems are in use at any one time. Classification systems are layered

and meshed in a way that makes it not only practically impossible, but

fundamentally without meaning to untangle them.

• Classification systems are often materially embedded.

• The systems cannot be understood as objective, universal systems or as having

stable meaning through time. They are relative constructs that must be

understood in the situation of use.

• The systems are products of human interaction and must be seen as more or

less stable and more or less well-defined results of negotiation processes. Not

to be understood as solely verbal, well-structured, intentional conversation but

simply as the processes of interaction of meaning-systems through closures

and stabilization as we find it for instance in Social Construction Of

Technology theory29.

With these four aspects of classification in mind the exploration of social systems

using computer artefacts will naturally focus on the interaction of meaning-

systems and the role of the computer systems as constructs, mediators and

embedded procedures and classifications.

4.4 Use of classification in work

The actual use of classification in work spans several areas such as document

roles and alignment of computerized representations and documents. Here

however we turn to two issues closely related to the first edition of “Plans and

situated action” and the discussion of context above.

                                                
27 Bowker, 1999
28 Bowker, 1999, pp. 37-46. This is a condensed interpretation of their more elaborated points.
29 Bijker, 1995
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First it should be noted that the role of classification schemes with the associated

procedure for using it is very similar to the role of plans in situated action. As

formal constructs they will be used as resources, guidelines and potentially even

enforcers.30 Whether they are mechanisms (Foucaults classification of sane and

insane is an example on a scheme that is most often not reflected upon but

nevertheless structures action) or tools (Goodwins color scheme) classification

schemes are part of the context of the situated activity. The schemes and

procedures are constructed as well as used in situ.

The situated, context dependent nature of classification brings us to the second

issue. One type of classification is worth special attention with our perspective -

classification of work. It is obvious to address this aspect of classification

considering the role “Plans and situated action” has played for work establishing

that often a huge difference between the explicit designed procedures and the

actual actions taken can be found.31 This is important in the overall design of

work arrangements for instance in shape of task definitions and areas of

responsibility and the resulting influence on competencies, degree of flexibility,

motivation etc.32 and of course in relation to the danger of reducing the

complexity and need for flexibility and ambiguity in the designed procedures and

IT support33. It is also of direct importance in the concrete low level interactions,

where the use of classifying tasks and actions (or document status) is not

necessarily as straightforward as could be assumed.34

4.5 Overlapping heterogeneous systems

Subjectivity and flexibility of classification schemes is of central importance

when considering CIS. The same data may be used for several purposes and

meanings even by the same individual. This is however of special interest when

                                                
30 Schmidt, 1997 and Suchman, 1987
31 Schmidt, 1997
32 Bowker, 1999 investigates the categorization of the work done by nurses and shows how central
political issues are inextricably bound up with ordering and naming the work area.
33 Suchman, 1987.
34 Celentano, 1991 and Suchman, 1993.
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considering CIS used by people not sharing perspective or understanding.35 The

part of the system that people use as objects for their actions will (perhaps through

transformations36) be boundary objects37 between the semantic communities.

This situation involves benefit as well as problems. When considering the project

of building a skyscraper it is clear that the various parts, even the ones that are

central to worktasks, can not have the same meaning to all (architects,

manufacturers, electricians etc.) this is unavoidable and is actually often a

beneficial situation adding to the efficiency of the ensemble38. However the

difficulties that seem just as unavoidable are a critical issue in CIS.39

One very important consequence of this is the need to make information systems

that are not only designed to avoid problems of different uses and understandings

of the signs in the system at the time of implementation, but actually can evolve

with the inevitable dynamic structure of which the system is part and be a medium

(or part of a such) for the construction of conventions that allow constructive (or

at least non-disruptive) interaction through the systems. Or in other words, to

make CIS that, as part of the entire influencing system, supports the necessary

continuous changes of this entire system according to met demands.

5 Field study
This essay has pointed to several areas where the model or the understanding

could be improved. The project turns to a field study of the use of a CIS to learn

about the matter. The field study will mainly be based on observation and

(according to circumstances) participative observation. As in much CSCW

research an ethnomethodological approach is used.40 Here (mainly) ethnographic

data collection methods are combined with a special concern for the concrete,

practical sense making in everyday action; how order emerges/is accomplished.

                                                
35 Shared understanding is a tricky concept (Resnick, 1991). It could here point to communities of
practice or any similarity caused by for instance upbringing, sharing locations, type of work or
education. Interesting perspectives can be found in Alvesson, 1995 and Engeström, 1996.
36 Berlange, 1999; Fuchs and Prinz in Bowers, 1994 or Mark, 1999
37 Bowker, 1999, p. 16
38 Schmidt, 1998, p. 3
39 Mark, 1999
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The overall aim of the field study is to see and understand how people use CIS.

Special attention will be given to some aspects of the work that previous research

has suggested central to the understanding. Some of these are listed here. Note

that systems in the following are computer systems as well as systems of

classification.

• Classification as a tool of coordination and information “sharing”

• Process of finding need for and creating a) new systems, b) new

functionalities, c) understandings

• The process of closures and stabilization of systems

• Different views among the (groups of) users and the resulting demands put on

the systems

• Flexibility in the use of systems

The field study is done in a medical, chemical research company and the

researcher will follow one or more development projects.

6 Conclusions
Common information spaces are social systems and an investigation of various

types of contexts is an essential part of understanding the nature of these systems.

The added functionality of agents in CIS involves potential uncertainties about the

origin and thus decoding of the information. Artefacts that allow the user insight

into their functionality (at an appropriate level) are probably a useful approach.

However the opacity of CIS are likely to rise with added agent-like functionality,

especially in large and coupled systems.

A classification perspective seems to offer valuable insight into the nature of CIS.

The situated action perspective is essential to an understanding of the actual use of

classification.

                                                                                                                                     
40 Dourish, 1998; Forsythe, 1998; Schmidt, 1998 and Suchman, 1987
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