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Preface
A year ago I was introduced to CSCW as a research field. After a year of reading,
doing fieldwork, discussing and thinking I find myself with a broad overview of
the field. With this overview follows the knowledge of there being several areas
that I have not had the chance to look into, and many more where I have had only
a brief glimpse. The size of the field brings with it a need to choose a specific
focus and to bypass many other areas. The focus in my work has been central
themes in CSCW that somehow link all the other areas: the cooperative work and
the means that are used in it. With this year behind me I see a firm foundation for
further theoretical work in the field as well as the basis for work with practical
design and implementation of IT in organizations.
The report is in English. With Danish as my primary language this enlarges the
group of possible recipients and makes the use of special CSCW terms more
natural. Unfortunately it also makes the language less fluent and some terms from
the Danish field study are impossible to translate with the appropriate ambiguity.
Please bear with this. In my eyes the benefits of writing in English clearly make
up for the, at times, rather peculiar choices of expression.
The part of the project that has lead to this specific report has run from 1st of
September 1999 to 4th of February 2000. It has the extent of 35 CET points,
which equals a little more than half a years work or a little less than a 1000 manhours. This is the norm for a DTU Master’s Dissertation. Theoretically as well as
empirically the part of the project described in the current report has a basis in the
previous report from the project. The aim has been for this report to be able to
stand on its own, and at the same time minimize redundancy. This is partly
achieved through a higher theoretical level on the treatment in this second part
and through rather cursory treatment of discussion already taken earlier.
I would like to thank Danish Insurance and the nice people there for helping me
with the study; Peter Carstensen, CTI, DTU for making me not forget the link
between abstract philosophy and the application area; Martin Pihl Jensen, CTI,
DTU for some down to earth critique of high flying thoughts; Gloria Mark, GMD
for a very interesting discussion on conventions and the role of shared spaces;
Christian Clausen, ITS, DTU and Per Richard Hansen, ITS, DTU for discussions
on organizational culture and community of practice; Bjarne Kaavé for
discussions on the field work and finally my advisor Kjeld Schmidt, CTI, DTU
for inspiration and access to deep insight into the core of CSCW.
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1 Reader’s guide
The reader is expected to be familiar with information technology as well as
social science. At the least interest and an open mind are necessary. Basic
concepts will not be explained and trivial, well-established assumptions only
justified by a reference.
The primary target group is people with an interest in CSCW, students as well as
researchers. The object of investigation and the level of representation are set
accordingly. Other groups interested in the interaction of organizations,
information technology and society could benefit from the report as well.
The aim with the report is to present the valuable conclusions of the project. This
is done in two main parts. The first part contains a description of theoretical
background of the project. The second part contains the results of a field study
seen from the perspectives described in part one. It also contains, as a distinct
outcome of the project, a model that combines several perspectives on cooperative
work. Part one thus contains the basic theoretical considerations. Part two the
application of the theory in a field study of a work setting. This of course in twoway interaction with use of theory to analyze and frame the empirical work as
well as with use of the empirical work to evaluate and deepen the theoretical
understanding. Part three contains an overall conclusion on the project.
Part one (“Theory”) can be read as it is. It will give an introduction to some basic
concepts in CSCW. Readers who are familiar with CSCW may be able to start
directly on of part two (“A field study”). However, the chapter (“An integrating
model”) will probably call for a look at the theoretical presentation in the theory
chapter. Thus, most readers could benefit from reading the whole report.
References and notes are in the form of footnotes. This, I think, nicely
compromises between having the flow of reading interrupted by names and dates
all the time, and having to turn over to an index just as often. Of course the full
information on the references can be found in the reference list. In citations my
comments will be in square brackets and any references used by the authors will
be provided in the footnotes. All emphasis, formatting etc. in citations are, unless
otherwise specified, the original authors.
As noted in the preface, it will at times be evident that English is not my primary
language. Once again, please bear with this. To compensate to the Danish readers
some important terms from the field study are provided in Danish as well as in
English.
Before the actual report a (mandatory) summary is given. Enjoy.

__________________________________________________________________
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2 Summary
From September 1999 a DTU Master’s Dissertation has to include a summary in a
foreign language. In agreement with the Study Division (Studieforvaltningen)
English has been chosen. With no guidelines for the content or form of the
summary, it here takes the form of a presentation of the most important
conclusions of the project.
The aim of the project is an investigation of the concepts: workflow,
organizational context and awareness. This is done within the framework of
Computer Supported Cooperative Work and with the basis in a field study done in
a Danish insurance company.
The investigation leads to an investigation of the concept shared understanding
and to an investigation of the means of the cooperative work in general. The
project has three main conclusions.
1) The important set of tools, means and mechanisms is even more encompassing
and multifarious than the set usually investigated. Investigation of less obvious
and distinct mechanisms has the potential of enabling us to improve the
understanding as well as the support of the cooperative work.
2) Traditional workflow systems and organizational context tools are blind to
important parts of the work. The systems should be able to either a) support the
parts that can not be modeled or b) allow for other (not computer based) systems
to exist in parallel to support these parts.
The last point simply means that if the computer systems are not able to provide
the necessary facilities for the people doing the work, then people will use other
systems as well. A computer system has to be designed to be a part of this whole
system.
3) Shared understandings and different understandings are found in various shapes
in the organization. The creation and continuous change of these are influenced by
the computer systems in use. Computer systems thus have to support the
interaction related to establishing understandings, and translating between
understandings.
The project points towards several areas for further research. Shared
understanding and the way in which the tools, means and mechanisms relate to the
creation and change of this is an important subject. Further investigation of this
area is necessary before we will be able to create systems that allow the local
control of workflows and provide the type of awareness that makes the full use of
organizational context possible.

__________________________________________________________________
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3 Problemstatement
The overall objective of the project is to investigate how to use Information
Technology in organizations. More specifically it is to contribute to the
understanding of the cooperative work and its means and methods. This is done
within the framework of Computer Supported Cooperative Work.
Once it was chosen to do the work within the CSCW framework, much of the
method was already if not determined, then suggested. A tradition of fieldwork
and a certain research agenda have been established through the years.1 This is the
reason for the field study approach. Also the choice of the investigated aspects
should be seen as a part of the problem definition and not as a choice of method.
Thus, the method of investigation was chosen to be a mixture of a field study of a
real life work setting and a study of the literature on the field. A first treatment of
the observations from the field study is presented in the report from the first part
of the project. With the initial analysis of the field study as background three
central concepts of the CSCW-theory have been picked out and the analysis
focuses on these aspects. A problemstatement for this part of the project is as
follows:
With basis in a field study in an office environment in a Danish insurance
company the following aspects are investigated within a CSCW framework: 1) the
nature of a workflow, 2) the concept organizational context and 3) the role of
awareness in cooperative work. The investigation is governed by the interest of
achieving a better understanding of the three above-mentioned matters in general,
and especially with the purpose of using information technology to support the
cooperative work.
The rather theoretical approach to the work is a natural consequence of the
parallel work of a) getting to know the basic conceptions and b) using them in a
field study and evaluating them during this. Also the specific focus on core
concepts of the cooperative work is a result of this.

3.1 Method
The method used to investigate the above problem has been an analysis of the
case material as well as a literature study of related discussions. A sound balance
between getting to know the present theoretical understanding and adding own
material was of vital importance to the project. On the one hand you do not want
to start all over from scratch and on the other hand you could easily spend several
years trying to get into the finer details of a single aspect. A guideline saying half
the time should be used on literature and half the time on analysis was chosen.
More than serving as a rigid rule this had the effect of forcing the work from
theoretical studies to analysis of the fieldwork. A rigid distinction is of course
difficult. For instance the theoretical investigations has concluded in a theoretical
model as well as direct use in the analysis of the empirical work.

1

Dourish, 1998, p. 10 (page number from article only)
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While using three areas of specific interest (workflow, awareness and
organizational context) to structure and focus the analysis, this is not done as three
separate analyses. Further it is chosen not to impose any other fundamental filters
on the cooperative work. In this way, phenomenons as diverse as macro level
societal structures, concrete conversation, shared cognition and formal constructs
are potentially included. This makes the area of investigation huge and makes it
impossible to analyze all of the aspects in detail. On the other hand not focusing
on a distinct area and neglecting the rest makes it possible to learn much about the
necessary intermeshing of the perspectives; about the way in which the different
approaches and understandings related to the cooperative work can be used
together.
Before this part of the project a field study was done and a preliminary analysis of
the field study was presented in the report “CSCW in Organizations - A field
study of a workflow”2 . This part of the project is based on the same empirical
material and some additional theoretical background. A rough distinction between
the first and the second part of the project could be that this part contains the
analysis of the data that was collected in the first part of the project. Or more
accurately, since the fieldwork can be seen as the first analysis of the data, the
second analysis of the experiences.

3.2 Delimitation
Many interesting discussions and perspectives did not find their way into the
project and not all of the considerations involved are presented in this report.
Because of the limited extent of the project there has been a simple need to choose
between subjects. Here the most important areas that were not included will be
mentioned to show that they have not been omitted because they have been found
irrelevant or they were not considered. At the same time this list points to areas
that could be interesting to explore.
The focus has been chosen to be rather theoretical and abstract as well as longranged. Rather than working towards results of immediate use either in the
specific system or in system like the investigated, the objective has been to add to
the long term research in the area of CSCW, especially on awareness, cooperative
work and the related tools, means and mechanisms.
With a background of more traditional computer science the new and most
thought-provoking aspects of CSCW concern organizational theory and the more
philosophical aspects of interaction in relation to IT. This means that the project to
a great extent has had the purpose of exploring these parts of CSCW and not the
technical aspects. The report naturally reflects this. Thus when discussions of
concrete technology often is omitted in the analysis it is because it was familiar at
the start of the study and outside the part of CSCW investigated in the project. It
should not be seen as a sign that it is of less importance, or that the project has not
made use of knowledge of technical matters. It simply shows that I have chosen to
work with the part of CSCW that I was not already familiar with.
2

Christensen, 1999
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There is no discussion of politics, working environments, regulation issues,
technology assessment or the like. The technology is not evaluated as a
technological system and aspects such as the evolution and shaping of technology
are not included. Neither is there a discussion on economics on macro- or microlevel and the connection to the technological systems. The role of technology in
society and the changing society with new demands and conditions for technology
is central for being able to support the cooperative work in the near future. This is
only touched upon very briefly.
Even though ideas as culture and knowledge management is discussed, only rather
basic discussions find their way into this report. The same goes for shared
cognition. This is mainly due to the time frame of the project, but the open nature
of the area is of importance as well. In my opinion theories of knowledge and the
various attempts to explain and make theories on knowledge in groups, cultures
and organizations operational are of importance to CSCW.
Design issues that could be seen as belonging to HCI and participatory design as
well as CSCW is given only a minor part in this report. Obviously many of the
results from the field study could be used to discuss theory belonging to these
areas. This is however only done when a clear CSCW content is involved.
Especially one of these choices demands elaboration. The project has a very
theoretical approach to the problem and the entire field. This is a deliberate
choice, done informed of all the aspects that are excluded from the investigation
by not going deeper into the immediate application area. Three good reasons
convince me that my time and effort are better spent not going into discussions of
practical solutions to the problems met in the field study. 1) I would have to make
detailed analysis of the entire organization, the people, the strategies, the
possibilities of change, etc. This by far exceed what would be possible within this
project and also what I would be given permission to investigate, let alone publish
afterwards. 2) A thorough investigation of the current applicable technologies
would have to be done. This would demand a great deal of work and would be
very far from the questions I want to look into. The cooperative work is of
interest, not the most recent version of Lotus Notes etc. 3) As it will be discussed
in the section “Field studies and CSCW”, the results from field work
investigations can very well be used to improve on the theoretical understanding
and then, when this is strong enough, be used in the making of systems. Of course
there are various views on when the understanding is sufficiently comprehensive,
and of course there should be test systems, and continuos interaction between
development and application of theory. Still, work (solely) directed towards
improving the understanding of CSCW is valuable and necessary for the
development of CSCW systems and this project is an effort in that direction.3
A last delimitation was to focus not on the strength but on the problems of
organizational context and workflow systems. This was not an initial delimitation
and will be discussed later.
3

Support for this approach can be found in for example Dourish, 1998 or Schmidt, 1998.
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Part one - Theory
In this part the theoretical foundation of the project is presented.

“‘Now,’ he said, ‘you do rule the Universe, do you?’
‘How can I tell?’ said the man.
Zarniwoop ticked off a note on the paper.
‘How long have you been doing this?’
‘Ah,’ said the man, ‘this is a question about the past is it?’
Zarniwoop looked at him in puzzlement. This wasn’t exactly what he had been
expecting.
‘Yes,’ he said.
‘How can I tell,’ said the man, ‘that the past isn’t a fiction designed to account for
the discrepancy between my immediate physical sensations and my state of
mind?’
Zarniwoop stared at him. The steam began to rise from his sodden clothes.
‘So you answer all questions like this?’ he said.
The man answered quickly.
‘I say what it occurs to me so say when I think I hear people say things. More I
cannot say.’”
- Douglas Adams, The Hitch Hiker’s Guide to the Galaxy, 1980

__________________________________________________________________
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4 CSCW
In the following three chapters the basic understanding of CSCW, as it is found in
this project, is presented and discussed. In this chapter CSCW in general is
presented and in the next two chapters various aspects of the cooperative work are
discussed.
After this follows a brief overview of the specific technologies in use and a
presentation of the areas to investigate in the analysis of the field study.
The objective of this part of the report is to present the motivation of the
investigation in the project and to provide the theoretical basis for the analysis.

4.1 The agenda of CSCW
First we take a look at the focus or agenda of the CSCW research. The field is
very heterogeneous in respect to the contributors as well as the discussions 4 .
Sociologists, psychologists and different kinds of IT-people 5 are working in
various overlapping and coupled fields. The discussions concern topics as varied
as “locking algorithms in distributed systems”6 , “activity theory”7 and
“participatory design”8 . Most of the discussions relate (more or less directly) to
the question of how to design, implement and use information technology in
contexts with more than one user.
The lack of a mutual focus or goal has been considered a strength as well as a
weakness9 . As the field matured, ideas for common goals have been suggested. In
1992 Kjeld Schmidt and Liam Bannon made an attempt to define the research
area for CSCW. “CSCW should be conceived of as an endeavor to understand the
nature and requirements of cooperative work with the objective of designing
computer-based technologies for cooperative work arrangements”10 This focus
has been adopted in this project. While placing cooperative work arrangements in
the center of the field, the above declaration of intent also leads to several
questions that should be answered: “What is it to design system for something (or
what is support)?” and “What is cooperative work?” etc. The CSCW field consists
partly of research towards throwing light on these questions. In the following two
chapters various aspects of the research are presented.

4.2 Cooperative work
As discussed above the aim of CSCW is (at least it is here seen to be) to
investigate how to support cooperative work with information technology. This is
no easy task and a lot of areas are involved. To mention a few there is multimedia,
4

Bannon, 1989; Schmidt, 1991 and Schmidt, 1992
IT-people could be software or hardware designers of all kinds as well as consultants specialized
in implementation. This is beside the point since the objective is solely to illustrate the variety of
the contributors.
6
Greenberg, 1991
7
Bowers, 1994
8
Greenbaum, 1991
9
Bannon, 1989
10
Schmidt, 1992
5
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human computer interaction, organizational theory, knowledge management,
business process reengineering, and technology assessment. This allows for a lot
of different approaches to the area. As stated above especially the concept of
cooperative work is a foundation for almost all of the theoretical work in the area.
Before going into the results of the research in CSCW it will be beneficial to take
a brief look at the research methods of the field. CSCW is a cross-disciplinary
field with a huge and diverse historical background. Every discipline brings its
own baggage of terms, understandings and traditions. Economics, philosophy,
organizational theory, psychology, artificial intelligence, IT development; they all
bring with them ways of doing things. Common to much of the research in CSCW
is the use of field studies and ethnomethodology11 . This is often closely related to
a specific understanding of human activity and cognition12 but also more
pragmatic and less theoretical approaches have led to the focus on the concrete
work (as opposed to for instance an abstract conception of the organizations as a
whole)13 . Thus, there are a lot of different approaches to answering the questions
in the CSCW community and the majority of them uses perspectives that focus
closely on the specifics of the concrete actions related to the accomplishment of
work tasks. But more general and abstract descriptions, understandings, models of
cooperative work are useful as well. This will be supported in the next chapter.
With these different perspectives in mind the discussion of the cooperative work
is split in two parts: “Cooperative work and structure” and “Cooperative work and
people”. This corresponds to two ways of looking at the cooperative work.14 a)
The focus can be on the environment of the people working. Sometimes highly
abstract (lack of details, general and idealistic assumptions) and often with focus
on structures and aimed towards changing the work structure. The surroundings of
the people that do the work and their tools for doing it are in focus. b) It can also
be seen from the inside, where the understanding of the people actually doing the
work and the way they do it are the focus. Here the objective is more often an
understanding the processes and more rarely changing the work. The focus is on
the nature of the inner15 processes in the people doing the work instead of on the
surroundings. The reason for this division will be discussed a length later. The
chapter on “Cooperative work and structure” will address the subjects: “Work and
organization”, “Articulation work”, “Tools, means and mechanisms” and “Society
and technology” and the chapter on “Cooperative work and people” will address:
“Plans” and “Knowledge”.

11

Dourish, 1998
Button, 1993; Engeström, 1998; Resnick, 1991 and Suchman, 1989
13
Scott, 1987
14
This distinction is not a sharp and well-defined one. Neither is it to be seen as a fundamental or
useful distinction in general. In this report though it has the purpose of easing the presentation.
15
This is a problematic term. I will use it here nevertheless to avoid bringing the entire discussion
into the introduction.
12
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5 Cooperative work and structure
In the following four sections cooperative work will be discussed from different
views: “Organization and work”, “Articulation work”, “Tools, means and
mechanisms” and “Society and technology”.16 The reason for grouping these
under the heading of cooperative work and structure is a common way of looking
at the work and the technology. An analyst, most often from the outside of the
group where the work is done, describes the work or makes a model of the work
with the intention of using this understanding to make work better in some way,
most often in terms of productivity, efficiency or related terms. This often
involves categorizing types of work and the means of work and determining the
way in which these means can be used with optimal advantage.

5.1 Work and organization
It will here be shown that a discussion of work and organization is necessary for
an understanding of the cooperative work. The starting point is that the work
considered in CSCW is not only interaction in its broadest sense but interaction in
a certain context and with certain goals.
A special kind of work
Before going into a discussion of the organization concept it will be argued that
the work in focus in CSCW can be chosen to be not just any kind of interaction,
but a special type of interaction, at least partly formed by an external demand.
Work with a reason
Cooperation is about interaction. People interact with each other and with the IT.
But with the term “cooperative work” the focus is on interaction with a certain
overall goal, order, external reason for existence, as opposed to interaction with
no clear structure, goal, motivation or stability. This is not a rigid distinction and
it has been shown that CSCW can benefit from studying computer games and the
interaction of playing children17 . The reason for the distinction is not to avoid
certain types of interaction but to be able to be more specific in the treatment of
the interaction, that has what was above vaguely called overall goal, order,
external reason for existence. We can talk of supporting interaction related to the
accomplishment of a specific piece of work.
Work needs organization
Any work (the production of something, providing some service etc.) will be
surrounded by a structure (some order of things, roles, expectations, meaning) 18 .
16

As it will appear later the discussion of articulation work and methods of interaction under the
title “Cooperative work and structure” is only half the story. They are good models of describing
the work seen from the outside, but the framework that the model are originally presented in, is not
blind to the work seen from the inside.
17
For instance Mud’s, chats and the like has been studied (see for instance Becker, 1998 and
Jeffrey, 1999)
18
It might be argued that Charlie Brown selling lemonade from a front yard stand, or a student
producing a delivery are doing work without a real, encompassing, formalized organization. I’ll
not argue against this now but in most cases the existence of an organization will be evident. The
reasons may be found in transaction costs, limited individual capabilities, social needs or
elsewhere (Mintzberg, 1979, Schmidt, 1994a, Scott, 1987). Here it is enough to note the
phenomenon.
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Often complex work tasks will require complex organizational structure19 . With
this picture of the cooperative work an important part of CSCW is concerned with
how to improve organizations (in terms of stock value, work quality, profit,
flexibility, productivity, customer satisfaction, environmental issues or whatever)
with IT.
Supporting work can involve designing organizations
What this means is that support should not be understood only as easing some
existing, concrete piece of work but has a much wider perspective. A
reconfiguration of the system that the work is part of is within scope as well. ITsupport in not restricted to giving a helping hand to the people in the organization,
but also includes situations where IT is part of the supporting foundation of the
organization. New types of organizations and new work functions arise with new
types and uses of IT.20
The consequence of this is that CSCW must incorporate in its framework theory
about 1) how to design organizations in an effective way and 2) the interplay of
technology and organization.

5.1.1 Organizations
In this section various perspectives on organizations and cooperation are
discussed. This allows us to consider the support requirements of the cooperative
work in the following sections.
Reasons for cooperation
Often the basis for an understanding of organization is the limited capabilities of a
single individual. Henry Mintzberg21 for instance lets his description of the
organization spring from a single person making pottery. As the demand for
pottery exceeds what this single person can accomplish alone, additional
workforce in the form of employees are introduced and with this the division of
work, new roles and procedural structures are imposed the organization. Of course
this start from the single individual making something in the garage is not the way
that most modern organization are founded and most of the work with
organization concerns already established systems. Nevertheless a further look at
the reasons for cooperation is valuable. Some work has to be done and can for
some reason with benefit be done by collaborating people rather than by an
individual or several not interrelated individuals. There are many reasons to do
work in cooperation.
Kjeld Schmidt22 gives four examples of ways in which the work accomplishment
can benefit from involving several actors. “Augmentation of capacity”,

19

Mintzberg, 1979 argues that when a certain complexity is reached the need is actually to reduce
organizational complexity again. This is, though interesting, beside the point being made here: any
work accomplishment just vaguely complex will require a surrounding structure or organization.
20
For instance Best, 1990; Bowers, 1994; Castells, 1996 and Schmidt, 1990
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Mintzberg, 1979
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Schmidt, 1994a
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“Differentiation and combination of specialties”, “Mutual critical assessment” and
“Confrontation and combination of perspectives”23 .
Augmentation of capacity: The most basic of benefits. One person may have
difficulties lifting a piano where three people could do it without rather easily.
Differentiation and combination of specialties: Often work is based on
differentiation and specialization. Machines and techniques may require specialist
knowledge and doing a piece of work may thus involve competencies related to
several specialized fields. Since one person would not have the skills and
knowledge to operate in all these areas, the work can only be done by combining
the expertise from several individuals.
Mutual critical assessment: Cooperation will introduce the combination of
different views. This heterogeneity provides a wider variety of decision tools and
criteria. It is also valuable because the use of these will result in “reducing bias”.
“A cooperative work arrangement may facilitate the application of multiple
problem-solving strategies and heuristics to a given problem and may thus ensure
relatively balanced and objective decision in complex environments.”24
Confrontation and combination of perspectives: While the mutual critical
assessment was a benefit from having different perspectives in the concrete
decision (tools, criteria, analysis etc.) the confrontation and combination of
perspectives are related to differences on a higher level. Various understandings
of the organization, the objectives, the surroundings and the objects on which
work is done are necessary and inevitable in any organization. The people in each
part of the organization are seen to have a special perspective on the “field of
work”. This we will return to in the section “Knowledge” later in this chapter. For
now we will use Schmidts quotation of Savage25 to illustrate the point. “In the
traditional manufacturing approach, human translation takes place at each step of
the way. As information is passed from one function to the next, it is often
changed and adapted. For example, Manufacturing Engineering takes engineering
drawings and red-pencils them, knowing they can never be produced as drawn.
The experience and collective wisdom of each functional group, usually
undocumented, is an invisible yet extremely valuable company resource.”26
So, people for several reasons crowd together to get the work done. They make
organizations or more accurately organization emerge around the work being done
as structures of roles, expectations, regulation, contracts, ad hoc measures,
products, ideas, machines, diagrams etc. In the next section we take a look at how
these organization can be understood or modeled.
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Charles M. Savage (ed.), “Fifth Generation Management for Fifth Generation Technology (A
Round Table Discussion)”, Society of Manufacturing Engineers, Dearborn, Michigan, 1987
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Models of organization
In this section some conceptions of organizations are discussed. The aim is to
show that 1) organizations have to be analyzed from different and at times
conflicting viewpoints and that 2) an important part of an organization is its work
structure.
Organizations as rational, natural and open systems
W. Richard Scott paints an overall picture of the organizational theory in 1981 in
the book “Organizations: rational, natural and open system”27 . Here he divides
different views on organizations into three categories. The categorization is based
on whether the theory describes the organization as a “rational”, “natural” or
“open” system. This is explained in this way: ”The first definition [rational] views
organizations as highly formalized collectivities oriented to the pursuit of specific
goals. The second definition [natural] views organizations as collectivities seeking
to survive. And the third definition [open] views organizations as coalitions of
interest groups highly influenced by their environments. Each of these definitions
are viewed as opening up a useful, if partial, view of organizations.”28 The three
categories will briefly be commented with the purpose of giving an impression of
their approach to organizations.
Organizations as rational systems: The reason for an organization to exist from a
rational point of view is the achievement of some specified goal. ”From the
rational system perspective, organizations are instruments designed to attain
specified goals.”29 This is simply what the organization is. “[A]n organization is a
collectivity oriented to the pursuit of relatively specific goals and exhibiting a
relatively highly formalized social structure.”30 The organization is mainly seen as
abstract set of roles and rules that are necessary to accomplish the work that the
goal specifies. The problem is that one of the main constituents of the
organization has a limited role and is not described in a very useable way. As
Scott notes: ”Because of its emphasis on the characteristics of structure rather than
on the characteristics of participants, Bennis [See note31 ] has dubbed the rational
system perspective one of ”organizations without people””32 .
Organizations as natural systems: This problem is the core of the second
approach. Here organizations are primarily seen as social structures.
”[Organizations] are, fundamentally, social groups attempting to adapt to and
survive in their particular circumstances.”33 The rational structure is replaced with
a social structure with several origins. ”Formal structures purposefully designed to
regulate behavior in the service of specified goals are seen to be greatly affected supplemented, eroded, transformed - by the emergence of informal structures.”34
27

Scott, 1981. This discussion is found more elaborated in Christensen, 1999.
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With this the goal shifts from being the explicit and rational goal we meet before.
“[A]n organization is a collectivity whose participants are little affected by the
formal structure or official goals but who share a common interest in the survival
of the system and who engage in collective activities informally structured, to
secure this end.”35 The rational as well as the natural view on organizations tends
to focus on the organization as a structure, which stands alone. The factors that
determine the structure are internal. This is the basis for the third approach.
Organizations as open systems: The open system view places the organization in a
set of surroundings that influence the organization. ”Rather than overlooking the
environment, as tends to be true of the rational system perspective, or viewing it
as alien and hostile, as is characteristic of the natural system perspective, the open
systems model stresses the reciprocal ties that bind and interrelate the
organization with those elements that surround and penetrate it.”36 Not only the
competition, the change in demand and the change in workforce, raw material and
regulation affect the organization. Also the entire institutionalized socialized
setting in which the organization is a part influence the organization.
”Organizations are also created by the development and elaboration of
institutional rules in modern society.”37
To each of these perspectives many sub-theories belong and many theories are
hybrids that involve views that belong in more than one category. The point is not
that one single type of model is more correct, but that any model has an area of
validity/applicability and that the use of a model outside of this area can result in
an unsuccessful analysis.
This is also the conclusion in “COMIC Deliverable 1.2 A conceptual Framework
for Describing Organizations” by John Bowers (ed.)38 . In this report the notion of
organization is investigated from a CSCW point of view. The conclusion is that
neither one true description nor one all encompassing framework placing the other
theories would be a healthy way to conceptualize organizations. Instead a
multitude of understandings that allow different perspectives is to prefer. This
does not however mean that all of the models are of equal usefulness. In the later
sections “Workflow” and “Organizational context” some of the concepts from
“Comic 1.2” are discussed. Furthermore many of the thoughts presented in this
work are found generally in CSCW theory and will in that way be included.
Coordination
It will later be argued that the most interesting part of the work seen from a
CSCW perspective is the ordering of the different parts that work is split into. The
way these parts are ordered (continuously negotiated, interrelated, intermeshed,
coordinated etc.) or what will later be called “articulated” is of central importance
to CSCW. In his book “The Structuring of Organizations: A Synthesis of the
Research” from 197939 Henry Mintzberg studies the structuring of organizations,
35
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this as an organizational analyst and not with an explicit CSCW focus.
Nevertheless he presents an interesting perspective on how activities are
coordinated.
Mintzbergs focus is on the abstract image of the organization. The one that can be
explicated, generalized, modeled in diagrams and rationalized. This involves
several problems, as it will be argued later. With this in mind the model
nevertheless points out some basic means of ordering the work.
Mintzberg suggests five different ways of structuring the interaction with the
objective of coordination. a) Mutual adjustment, b) direct supervision and
standardization of: c) output, d) process and e) skills. The figure below (figure 1)
shows the way the operators, the manager and the analyst are placed in relation to
the different types of coordination.40
a) Mutual adjustment: By monitoring41 the activities of each other the people
adjust their actions accordingly.
b) Direct supervision: A manager is in charge of ordering the activities. He 1)
monitors the separated activities of the workers, 2) plans according to a “big
picture” of the overall situation and goals, means etc. and 3) gives directions to
the workers on how to proceed. Thus the coordination is done through the
manager.
c) Standardization of output: Some requirements placed on the output of a process
lets different units cooperative without having to continuously negotiate across the
borders between the units. This does not in any strong way determine the way of
producing the desired output but nevertheless provides coordination of the efforts.
Here the notion of an analyst is introduced. Instead of the operators or a manager
planning and enforcing the plans, analysts have found a suitable way of
standardizing the work and have put these standards into effect in the
organization. (Again this is a question of roles not persons, the analyst and the
manager or for that sake the analyst and the operator can be the same person.)
d) Standardization of process: The process can be standardized as well as the
output. The mean of structuring interaction and assuring coherence in the various
worktasks is a specification of the tasks so that they fit each other. This makes it
possible to act according to the specification without having continuously to
consider the activities taking place elsewhere in more or less related tasks. High
degrees of standardization are seen in assembly line factories and in courtrooms
and ministries where equal treatment is tried obtained through detailed
formulation of processes. A discussion of the role of these standardized
procedures are provided in the section “Plans”.

40

While these three types may not be intrinsic to cooperation, they are nevertheless found in most
work settings of today. In some work settings one individual may have several roles.
41
Monitoring is in these examples not necessarily a one way activity, information can be pushed
from the “monitored” person as well as pulled from the person “monitoring”.
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e) Standardization of skills: The last way of structuring the interaction is through
the skills of the actors. Mintzberg explains this as: “Skills and knowledge are
standardized when the kind of training required to perform the work is
specified.”42 In this way for instance the training of an apprentice will result in a
specific way of doing the work, the work process is formed through a forming of
the individual worker.
Mutual adjustment

Direct supervision

Standardization

Manager

Manager

Manager

Analyst

Analyst

Operator

Operator

Operator

Analyst

Operator

Operator
Input

Work
Processes

Operator
Output

Figure 1: Mintzbergs five ways of building the interaction into structures. Mutual adjustment,
direct supervision and standardization of: output, process and skills; Source: Mintzberg, 1979.

A last very insightful idea of Mintzberg is the standardization through hiring a
special type of employees. Engineers are disciplined (my word) through their
education. Thus, the training and forming of the workforce that could take place
inside the organization to some extend has been externalized. Engineers will act in
a certain way; a way that (in general) differs from the way that rock guitarists or
sociologists will act. Thus a certain determination of the activities, and the way in
which interaction will occur is caused by selecting the type of employees. This is
not just a simple question of hiring a man who know how to weld if you need a
welder, its is the entire rationale behind the actions that follows the man.43 For
instance an engineer often has an ideal image of the work process, an image that is
imprinted through the education and bases it self on a rational and state oriented
dealing with problems.44

5.1.2 Workflow
The aim with the treatment of workflow in this project is not to elaborate on the
theory of workflow, but to evaluate the idea in relation to the part of CSCW in
focus in this project. Many views on workflow exist and not all are equally
convincing45 . The concept of workflow presented here is very basic and without
finer details. The conclusion however concerns most of the ideas based on
workflow approaches.

42

Mintzberg, 1979, p. 5
This is not an unproblematic claim and it will be discussed further later. It is very intuitive
though. Anyone having participated in a project involving people with different educational
background will be familiar with different methods of analyzing, holding conversations, finding
goals and means etc. Not that these are strictly homogenous within the communities, but
nevertheless differences between groups are clear.
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Workflow has several more or less well defined meanings. It relates to the idea of
the work (a transformation, the production of something, some service, etc.)
consisting of various interrelated tasks or processes. The work can be seen as
moving between roles taking care of each of these tasks. Early ideas of this are
Adam Smiths needle factory with the production split into several steps, each with
a material handling of the material substance and the “conveyor belt” based
factories of Henry Ford. Both of these involve standardization and specialization
as well. In several of the historical treatments of workflow Taylorism appears as
one of the main ideologies leading to the idea of workflow.46 The “things”
flowing can be material as above, they can be documents or information
representing something or simply responsibilities for something. That is, the core
concept is really tasks, responsibilities, expected actions etc. spreading through a
work system in connection to some concrete overall piece of work to be done.
This can either be described as a network of actors/roles47 connected by relations
or as a system of interconnected “workflow loops”48 . Some researchers use these
“workflow loops” as the basic unit of the workflow. A loop consists of a customer
and a performer and four events: request, negotiation, performance and
satisfaction. Other loops can appear in connection with each of these events and
thus the entire system can be seen as consisting of interrelated, connected loops.
Request

Negotiation
Performer

Customer

Satisfaction

Performance

Figure 2: The "workflow loop"; Source: Denning, 1995, p. 62 in Fischer, 1995.

We will not go further into detail with what a workflow is. We will instead briefly
investigate some consequences of this view of the work.
An interesting idea of workflow is related to Business Process Reengineering49 .
The focus of organizational design is here the process of transformation that the
organization provides for its customers. From the acquiring of raw materials to the
final product, with development, marketing, logistics etc. all involved.50 In this
view almost everything going on in the organization is part of a workflow.
Everything can in some way be seen as part of the flow of events related to some
process. BPR exists in different nuances. The central point is that a focus on the
environment (customer demand and suppliers) and the core competencies of the
organization is necessary for a healthy and effective organization. An analysis of
these aspects allows the organizational analysts to design efficient ways to
organize work around the valuable processes and to rationalize away the
superfluous activities. An important difference between BPR approaches is found
46
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in relation to the nature of the change process. Whereas all argue that a top down
approach and encompassing and fundamental changes to some degree will be
relevant, the role of the existing structure and the employees varies. This duality is
found in Thomas Davenport’s book “Process Innovation: Reengineering Work
through Information Technology”. Davenport distinguishes between process
innovation and process improvement. Process innovation is his terms for radical,
revolutionary changes, where major rearrangements with focus on new processes,
job types and structures are in focus. Process improvement, as opposed to this, is
steady evolution of existing processes, often with active participation of the
workforce. Here continuous adaptations to changes in the surroundings and low
level learning about processes are in focus. According to Davenport both
approaches are useful and necessary. This is not evident in all BPR discussions.
The workflow concept often influences the computer systems used in
organizations. The reason for the interest in workflows is that the ordering of
these connections between tasks, responsibilities etc. is essential for effectively
accomplishing the work and thus much work have been done to conceptualize and
manage workflow. The managing of the workflow will typically grow more
complex as the work is split up (e.g. in terms of number of subtasks, roles, mutual
dependencies, etc.). In relation to this project the most interesting idea of the
workflow conception is related exactly to the management of the workflow, and
the systems used to do this. A strongly rationalistic conception as the organization
as a structure of formalized roles and tasks prevail. This is necessary to be able to
cope with large organizational systems, to analyze and rationalize and to use the
existing systems for computerized workflow support. The basic idea of the
workflow model is the flow of something between different places; these places
and the actions to be taken there have to be defined. In fact a central thought is
that with an effective description of roles and related tasks, responsibilities,
activities etc. and the flow of work (or the relations) between these roles an
effective accomplishment of the work will be the result. In most cases this
reduction and abstraction is necessary to model and implement the workflow
systems. This idea of entities, transformations and sending and receiving strongly
resembles the basic conception in object oriented programming. It is all becomes
a question of defining the interfaces to the objects, their internal functionality and
making the right procedure calls between them. This is not the state of the entire
workflow management system world but it is safe to say that the cornerstone of
most of the systems is an elaborated model of the organization that to a large
extend is expected to be valid and sufficient.

5.1.3 Organizational context
A concept of importance in CSCW is organizational context. As it will be
discussed later, in CSCW there is a strong focus on situated action and the
concrete low level happenings in the organizations. This makes it difficult as well
as important to establish the connection between these and the more abstract
understandings of the work structure. These understandings would often be the
ones concerning how to make the parts (in terms of groups, products, department,
work processes, cartels or whatever other subsystems that are of importance) fit
together in the short as well as the long run.
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The basic idea of organizational context is that, to make an effective work
arrangement, the actions taken should be influenced to fit the actions and ideas
inside the work processes they belong to, as well as the actions and ideas of the
other work processes and the overall work arrangement.
Agostini et al. addresses the concept in two articles on the matter “Contexts, Work
Processes, and Workspaces”51 and “Organisational context, work processes and
workspaces”52 . They take work processes as their focus. A work process is a
subsystem where people act (on some more or less well defined task). “The
context of a work process is relevant since the effectiveness of the cooperation
between its actors is highly dependent on their awareness of it”53 . That is, actors
are or can be aware of an organizational context and this organizational context
belongs to a specific work process. Actually Agostini operates with three different
types of contexts of a work process whereof the organizational context is one. The
three types are the context of the process itself, the organizational context and the
context of the workspace. The three types are listed in the figure below with the
words that Agostini use to describe what they cover.
work process
history
aims
common knowledge

organizational
structure
resources
tools

workspace
communication
bandwidth

Figure 3 : Agostini et al.'s three types of contexts of a work process. Agostini, 1994 in Bowers,
1994.

The organizational context strongly focuses on material resources and tools,
procedures, roles and formal responsibilities.54 The thing to be aware of is roles,
procedures etc.
This identity of the organizational context is stressed later on: “[A work process
context is] characterised by the persons participating in it, their roles, the
organisations to which they belong, the procedures defined within them, etc. Let
us call these considerations ‘Organisational Context’ or OC. OC defines the space
of possibilities shared by its participants and their ability of delivering
successfully the service requested within it highly depends on the degree of
awareness they have of its OC.”55 .
If we examine the last part of the statement: “OC defines the space of possibilities
shared by its participants...”. It is clear that Agostini sees the roles, procedures,
material resources (as they can be represented in a organizational chart or an
inventory listing) as determining the space of possibilities that the actors working
with the same process share. Once again we notice that the context is not what the
51
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actors act upon, but something that they have the potential to be aware of, and that
the more aware of the organizational context they are, the better the work will be
done. Here we turn to the idea of how the actors can be aware of the context.
“ Awareness requires, on the one hand, that the context is made available in
terms of visibility and/or transparency [See note56 ] and, on the other, that, at any
time, a selection is made so that only what is relevant to the context is provided,
leaving the rest in the background.
With respect to the first requirement, it is important that all the three
dimensions of the context of a work process are modelled and represented so that
the actors can access it. In particular, a model of the organisational context is
needed, so that all the information regarding the other dimensions can be linked
together...”57
Note here that it is assumed that it is possible to model and represent the
organizational context and further more to make a presentation of it in a way so
that the actors can access this representation. It will even be possible to filter or
manipulate this presentation in a way so that the part of the organizational context
that is relevant to the actor in a specific situation is the only part of it that is
shown. Also linking the various organizational contexts (belonging to different
work processes) is possible. The idea is to let the system “get an idea” of the
context of the user and then present this idea to the user according to “the idea”
the system has of the requirements of the users in the situation. “Motivation for
considerations on organizational contexts centers on the idea that computers
support cooperative interactions much better and more comprehensively if the
supporting system is able to get an idea about the current working context of a
user.”58
Agostini also proposes to split the OC in two (or rather two well defined and one
not defined) parts: outer, inner and individual organizational context. The
differentiation is made according to the origin of changes of the context. Changes
of the outer organizational context are caused by changes in the environment of
the work process. The causes of change in the inner organizational context are
internal to the work process. The third type is only briefly touched upon as “...a
third type may be of relevance: the individual context. It contains the knowledge
about what is strictly personal to each participant in the work process, i.e.
experience, ability, skills, etc.”59
The outer organizational context is seen, among other things, as a context in
which the participants in a work process develop this process and thus develop the
inner organizational context of the process. The outer organizational context
“characterises the structural conditions of [the participants] activities: the
56
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organisations to which they belong, and the role they play within them; the
structure of those organisations, and the role of their functional units; the
procedures established within them; etc.”60 . The inner organizational context “is
the image of the history of the work process itself, generated by the experiences
its participants share during its development: the language they share; the
performances they did, and those they have to do; the tools they use to do some
actions; etc.”61
Agostini thus, while explicitly acknowledging the situated action perspective,
introduces an interesting differentiation between the understanding of the
surroundings established by the participants in the work process and the outer
structures that are “not generated within it”62 . This is for instance what allows the
following observation: “While being aware of the outer OC means being an
experienced member of an institution, being aware of the inner OC means being a
committed member of a co-operation network.”63 The contexts related to the
specific work processes consist of knowledge of dimensions like the history of the
process, the current state of the work process and the involved actors. The context
related to the overall organization has to do with the formal structural
arrangements, procedures, owners of work processes, relations between work
processes etc.
The relations between work processes and their matching organizational contexts
are interesting. Agostini proposes “visibility”, “access rights”, “membership”,
“shared resources”, “information import/export contracts”, “dependencies
causal/temporal” and “constraints” as different ways that contexts can be linked.
Finally it is interesting to notice that Agostini proposes an object-oriented model
to model the organizational context. The context can simply be put into a system
as digital data and the users can through this system be kept aware, or keep aware.
This is done with a small reservation late in the section: “We want to remark that
it is just possible to define the schema of routine parts of a work process, whereas
the communications generating ad hoc plans that enrich any real work process
cannot predicted. [Sic]”64 . While this role of organizational context can, maybe,
describe the role in some parts of the work, it is questionable if all organizational
context that has to be provided with other means than a system based on an object
oriented model of the organization relates to “enrichment” of work processes. One
could imagine that extremely important parts of the work that are not only
“enrichment” require other means to provide organizational context; context that
can not be modeled in the proposed way. 65
A related discussion is the discussion of “organizational memory”. In Hughes,
1996, the idea of organizational memory is critically discussed. Also here the
60
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argument is that while various abstractions and representations of the field of
work can be valuable tools in the cooperative work, they can never stand alone.
The “practices of situated work” is what should be supported and to do this a
broader perspective will have to be laid upon the cooperative work. Also Wanda
Orlikowskys influential article “Learning from Notes: Organizational Issues in
Groupware Implementation”66 clearly shows that important parts of the
organization can not be modeled and that the representations in the organizational
information systems have a role very different from objective, non-political, nonbiased pieces of information. Andreas Paepcke67 gives yet another valuable
perspective on the information used in organizations. Through field studies he
shows that the information is often transformed in unforeseeable ways and that
people even though they work in the same work process will use different types
information or the same information in different ways.
Ludwin Fuchs and Wolfgang Prinz elaborate on the ideas of Agostini et al. in the
article “Organisational Context, Events and Awareness”68 . The idea of the concept
is similar to Agostinis. “[T]he provision of information about the organisational
context, in which a task is situated, also contributes to the smooth flow of
communication, by providing a common background for the task to be done.”69 .
Here as well, the organizational context is seen as an information pool through
which people can keep aware of whatever might be relevant for them to know in
their work. Fuchs and Prinz investigate the role of awareness in relation to
organizational context and we will return to their model in the section “Tools,
means and mechanisms”. Their discussion is mentioned here because it is directed
towards organizational contexts as well as awareness, and this coupling is central
to the understanding of both concepts.
In the an article from 199470 Kjeld Schmidt approaches the cooperative work from
a transaction cost point of view to show how classical transaction cost theory can
partly help to shed light on the cooperative work and partly does fail to provide a
satisfying model. He touches upon the idea of organizational context and
concludes that organizational context is a phenomenon that is constructed and
gives meaning on the local level of the concrete actions. He also stresses that to be
of use in the work situation this organizational context will often have to cross the
boundaries of the traditional firm. “A particular cooperative work arrangement is
always situated in an organizational context...[I]t is evident that the organizational
context of a cooperative work arrangement is a multi-facetted and open-ended
phenomenon. That is, the organizational context can not be defined and bounded
in any absolute sense, only relatively, with respect to a particular cooperative
work arrangement. The organizational context of a cooperative work arrangement
can thus be seen as a ‘field’ of dynamically varying intensity and density, thinning
at the edges but seemingly without end...This has radical implications for the
design of systems supporting the representation of organizational context. We
66
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cannot assume that ‘the organization’ is a well bounded, closed, finite structure.
What is within or beyond the organizational context is contingent, negotiable.”71
This insight makes Schmidt conclude that systems supporting organizational
context will be systems that support an “ongoing process of distributed decision
making.”72

5.1.4 Changing environments
As we have seen the open system approach (and contingency theory) points to the
relation between the overall environment of an organization and the way that the
organization could beneficially be structured. A change in the environment should
lead to reconsiderations of the organizational arrangements. A brief look at some
overall changes in the business environment will conclude this discussions of
organizations. A tendency towards increasing complexity of the articulation
work73 can be seen, if not for the participants then for the supporting technology.
Business and everyday environments characterized by networks (social and legal
as well as physical/digital) are already present and are predicted to grow more
prominent.74 With organizations, customers, and even the internal units and
persons in the organizations dispersed in time and space the demands on the
means of articulation work increases.
The situation is described by Kjeld Schmidt as follows: “The business
environment of modern manufacturing...is becoming rigorously demanding as
enterprises are faced with increasingly global competition, contracting product life
cycles, radical product diversification and the need to paper customers - with the
concomitant transformation of production towards order-driven production
bordering on custom-tailoring, insignificant or completely eradicated inventories
and buffer stocks, shortened lead times, dwindling batch sizes approximating
batches of one, concurrent processing of multiple different products and orders,
and so forth... Altogether, this requires horizontal and direct coordination and
integration of activities within and across functions and professional boundaries
within the organisation or among a network of organizations.”75
This tells us two things. 1) As the situation changes so must the technology. The
CSCW researcher will have to follow the societal development and direct the
tools towards the continuously changing situation. This makes two comments
necessary. a) First, the CSCW research and the resulting systems influence the
societal development. That is, the technology does not just follow the winds of
change but plays an influencing role. b) Secondly, the CSCW research should not
necessarily be directed toward creating specific systems. This will be discussed in
the section “Field studies and CSCW”. 2) The society is changing in a way that
increases the demands on technology and on understanding of articulation work.
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The present development of the organizational environment suggests that CSCW
research will become steadily more needed.
With these perspectives on work and organization we will turn to the idea of
articulation work, an essential part of the understanding of cooperative work.

5.2 Articulation work
It was argued above that central in the cooperative work is a core. Some part that
makes it worthwhile for the participants to do the work and this work satisfies the
claims that outer structures (for instance market forces, government regulation)
put upon the work.
This however is not the only work that is done in the organization. In the process
of investigating the way that people get the cooperative work done, Schmidt76
uses the concept of articulation work77 . The concept uses a distinction between the
work that is to be done (because it is the thing you want to do, the thing that the
organization exists to do) and the derived work regarding coordinating and
intermeshing activities that has to be done to do this work. Here there is a valuable
piece of work to be done and another piece of work that is only valuable in that it
helps the other work. The part of the work that is coordination, meshing, etc. is
called articulation work. Articulation work is then to be understood as a term that
covers the work that coordinates, meshes, etc. the “not articulation work” in the
organization.
This may seem as a difficult distinction. Does it claim that all work is a
combination of individual efforts and that things would really be much better
(according to some criteria of judgement) if only men were capable of doing work
individually, because they would then not have to use time on articulating the
efforts? No. This is not the intention of the conception. The goal is to say 1) not
all work is to be considered cooperation, some work is done individually78 and 2)
a useful conception in working with cooperative work and the support of it is the
special work that is done when these individual pieces of work are intermeshed. It
further suggests that the more effective the articulation work is accomplished the
better the work arrangement.
With the aim of CSCW being the support of the cooperative work and the close
relationship between articulation work and cooperative work a central issue in
CSCW is the support of the articulation work.
The presentation above points to an obvious problem in the use of articulation
work. Or if not a problem then something that makes the terms a lot more difficult
to apply than it might initially appear. The question of what is the “not articulation
work” is impossible to answer in general. It depends on the situation. For the
production workers in a factory the planning of their effort is articulation work (at
76
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least in classical Tayloristic organization theory). For their supervisor the
planning is the primary valuable work to do. Another example could be, if the
participants in a meeting go from discussion of a point on the agenda to discuss
the ways that the meeting should be structured, they have shifted focus, so that
what was before articulation work is now the object of the primary work. This
means that a clear, consistent definition of the field of work in general is
impossible and because of this the articulation work will change as well. There is
no doubt that an efficient work arrangement that helps the articulation work is to
prefer. The idea proposed in this last paragraph is solely that the articulation work
is not always easily distinguished from the valuable core.

5.3 Tools, means and mechanisms
Supporting the cooperative work will naturally involve changing the nature of the
place the work is done. Making new tools, new procedures, new structures around
the work are ways in which to change the work setting to accommodate efficient
support of the work. In order to determine which changes would be beneficial and
how to create them we need an understanding of the role of these. We wish to
describe or investigate the “things” that are in use when people try to accomplish
whatever more or less visible and conscious goals, they have got.
It is through use of computers in the work that CSCW can support the cooperative
work, thus an interesting point is that IT support is through artefacts (in some
way). This of course does not limit the area of study to artefacts. Partly because
we can learn and maybe implement the same functionality in artefacts that we find
in non-artefact based mechanisms, or at least learn something important in finding
out why we can not do this. Partly because the artefact-based mechanisms have to
work together with non-artefact based mechanisms. The design must take this into
account and thus an understanding of the non-artefact-based mechanisms is
necessary. We do however concentrate on a special subset of these things, the
things that are connected to the cooperative work, that is things that are used in
connection with cooperation, interaction, multiple person working together,
coordination, articulation work etc.
In CSCW literature a wide variety of means and mechanisms have been studied.
Some embedded in the surroundings as material artefacts; other related to the
more or less informal conventions of work. A few important ideas from the
research in the area are discussed here.
Examples on research
Related to the discussion of the articulation work an interesting concept is
discussed. “Mechanisms of interaction” or “Coordination mechanisms”79 are a
subset of the means that people use to accomplish their work. A coordination
mechanism is a construct consisting of 1) an artefact and 2) a protocol. The
artefact is used according to the protocol as a tool in the articulation work.
Constructing IT-based coordination mechanisms is suggested as a very useful way
to support the cooperative work. Actually to qualify as a coordination mechanism
the artefact can not belong to the “field of work” but must be coupled to this in
79

Schmidt, 1994a, Schmidt, 1994c and Schmidt 1996a

__________________________________________________________________
30

CSCW in Organizations - A Perspective on Workflow, Awareness and Organizational Context

__________________________________________________________________
some appropriately rigid way. The field of work is a set of surroundings that
consist of the things that are in focus and use for a person dealing with a specific
task80 . As the task shifts so does the field of work. That the artefact is not a part of
the field of work gives certain advantages. For instance it allows a more flexible
manipulation, not being bound by the nature of the work field. Another part of the
idea of coordination mechanisms is that they are (at least potentially) locally
constructed and modified continuously. “[Coordination mechanisms] are merely
local and temporary closures which assist actors in managing an otherwise
overwhelming complexity. They are used in a distributed way and evolve through
a process of local adaptations.”81 . This point is similar to the one made in the
discussion of organizational context. Examples on coordination mechanisms
investigated are82 : a “kanban system” (production control system), a “bug report
form” from a large development project and a “flight-deck checklist”. In all these
cases an artefact is especially constructed with a set of rules and protocols to help
reduce the complexity of the articulation work. Coordination mechanisms are
according to Schmidt most valuable in cooperative work with a high degree of
complexity, whereas less complex articulation work is often done with other
mechanisms, means, tools etc.83 Harper and Hughes have made another influential
examination of the relation between artefact and rules84 . They focus on the work
in an Air Traffic Control center. The work in the center encompasses guiding the
aircraft in a certain geographical area to avoid collisions. Through a field study
they investigate how “flight strips” (pieces of paper with information on the
aircraft in the area or on their way in) are used in the articulation work. The strips
are placed in different physical places according to conventions. In this way they
at a quick glance effectively provide awareness of the state of the field of work to
the experienced worker.
There are of course other types of mechanisms than the coordination mechanisms.
Studies of these have given important insight into the nature of the mechanisms of
cooperative work. A fine example is the investigation of the work in a line control
room of the London Underground.85 Here Christian Heath and Paul Luff show
how “monitoring each other”, “speaking up and mumbling” and “directing others
attention by staring at something” can all be important parts of the articulation
work. Many test systems have been designed and tested to investigate how to use
different computerized mechanisms. Sound and video86 as well as different types
of “virtual spaces”87 have been investigated in terms of the way they provide
mechanisms to support the articulation work. Also physical layouts of offices88
80
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and a variety of computer programs for group use89 have been investigated with
focus on the way that they act as tools and means that influence the unfolding of
the activities of the cooperative work.

5.3.1 A limited view ?
As illustrated many perspectives on the ways in which the work is influenced (by
tools, creation of conventions, physical structure etc.) are discussed. Nevertheless
the majority of these consider designed and direct methods; often the methods are
artefact based and related to a specific technology. Furthermore most of the
studies consider one type of influences only. Not necessarily because they do not
recognize the importance of other types, but they focus on one. This leaves
important aspects out of the picture. In form of areas not investigated as well as
the way that the different tools, means, mechanisms etc. interact.90
Another problem is the lack of a framework within which to describe the
influencing factors. The problems associated with the matter clearly appear in the
need for an established vocabulary to discuss the problems within. A terminology
and a discussion of various types of influences in relation to each other are
interesting from a CSCW perspective. Note that the role of the terminology
should not be to constitute an overall framework with the role of restricting and
directing the discussion. It should have the function of opening the discussions
and allowing the various aspects to relate to each other.
The point is that many of the present studies and models may have too limited a
view of the influencing factors: the means, the tools in use and the other factors
that influence the efficient accomplishment of the cooperative work.
To illustrate the complexity of this discussion and to point to the perspectives that
will have to be addressed, three different views on the influencing factors are
discussed.
Three types
We are interested in the ways of the cooperative work. Not the ways in which
people do something, but the way in which this something is done. That is, the
ways do not have to be reflected, constructed (consciously and intentionally) or
understood by the people in the cooperative work. The ways are the ways that
structure, order, forming etc. come to appear. Note the “do not have to”. The ways
can be deliberately constructed but “do not have to”.

Leffingwell’s [spokesman of office rationalization] goal: to convert the clerk from an interpersonal
operator to a laboring body...” (Zuboff, 1988, p. 125) She also gives an example on the way that
this was modified by the people working there, as they pry open the metal seam of the partition to
be able to interact without having to stand up and look over the wall. (Zuboff, 1988, p. 125)
89
For instance Bentley, 1997b; Bradner, 1999, Grinter, 1996 and Mark, 1997.
90
The examples used above are not chosen because they are examples on one-sided analysis. They
are chosen because they are examples on good research with important points on the factors
influencing the work. In fact many of these investigations displays considerations of other
influencing factors than the one focused on and several do study interaction to some degree.
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With this distinction in mind we can see conventions, means, mechanisms,
structural arrangements, tools etc. as different parts of the ways of the cooperative
work. The table below distinguishes between three types of influences and tools.
The table is not a good way to classify the ways of the cooperative work. Its
function is to point to the various, but still not clearly defined, meanings of the
words: tool, mean and convention etc., and thus also to point to the potential
benefit of getting a more elaborated and explored vocabulary in the area. Actually
the table is contradicted several times throughout the report. The later ideas for
classifications have the function of getting closer to a useful and sophisticated
model or understanding of the ways. From this perspective the table below has the
function of showing that the later discussions of classification are necessary.
Tool
A tool is material and designed with a specific purpose. Examples are hammers
and e-mail systems.
Mean
A mean is designed and recognized as a resource for work. Thus a tool is a mean,
but a mean not necessarily a tool. Examples are the (explicit) analysis methods of
a psychologist or an agreement among the people in a group about how to sort the
incoming mail.
Mechanism
The last category is harder to define and should maybe just be conceived of as all
of the issues not covered by the two above categories. The most important
characteristic is that it is not designed towards some direct application or goal. It
is the implicit conventions, the ideas that shape the interaction and the work
without people being aware of it. For instance the economic and social frame,
within which the people work, influences the behavior. Power relations, gender
issues, the importance of the human anatomy as well as understandings related to
education are examples of this kind of influences. For lack of a better word this
category will here be called “mechanisms”. This may be confusing since
mechanism can also suggest a machine or something constructed with a welldefined behavior (the exact opposite of the idea here). In a dictionary the variety
in the meanings of the word mechanism can be found. Mechanism is among other
things defined as91 :
Similar to tools:
• “A machine or mechanical appliance.”
• “The arrangement of connected parts in a machine.”
Similar to means (if it is intentionally designed):
• “An instrument or a process, physical or mental, by which something is done
or comes into being....”
91
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And what is here meant by mechanisms:
• “A habitual manner of acting to achieve an end.”
• “Biology. The involuntary and consistent response of an organism to a given
stimulus.”
• “Psychology. A usually unconscious mental and emotional pattern that
dominates behavior in a given situation or environment: a defense
mechanism.”
As the purpose here is to point to the difficulties of giving an elaborate and
coherent description of the influencing factors within the framework, we will not
follow the issue further.
Term
Tool
Mean

Mechanism

Origin
Constructed with a specific
goal or function in mind
More general construct but
still connected to certain
activity types (the tools can be
seen as a subset of the means)
Not constructed intentionally,
Can be macro level structures

Nature
Materially, physically embedded
Not necessarily material but still
to be pointed out. Examples could
be convention bound interaction
(e.g. “the way we do things here”)
The hidden “laws” that guide
action, gender roles, capitalistic
motives, institutions, implicit
conventions

Figure 4 : A (too simplistic) way to differentiate between the ways of the cooperative work.

Again, the idea is to show the different nature of the factors influencing the
cooperative work and to illustrate that the vocabulary does hardly provide a
satisfactory framework for the investigation of the cooperative work.
The main point is that we need an opening of the field to encompass a wider range
of influencing aspects and that probably a more elaborated vocabulary would be
useful here. It is important that we compare the various understandings and
perspectives. Not to restrict them, and force them into an integrated frame, but to
use them to enlighten and open each other. Tools, means and mechanisms are a
varied and heterogeneous group. Probably they will have to be discussed and
described on various levels and with different overall aims of analysis.
Tools, users and the application area
Comparing the influencing factors with a tool like a hammer can give an initial
idea of some of the aspects that will be interesting to investigate.
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Someone to do it

Tool
Something to do
Mechanism
Mean

Figure 5: A tool, mechanism or mean has to be seen in context with the users and the functions.
Someone who uses the thing and something they use it for.

A hammer is a tool designed towards a specific use. You use a hammer on a nail
and a screwdriver on a screw. The hammer is designed with a function and a set
of circumstances in mind. For instance you can find small hammers for jewelers
and large hammers to set up fencing posts.
The user is important as well. A hammer can be used as a letter balance or a beer
opener, even if this was not the use intended by the designer. You do not need to
be a carpenter to use a hammer, but using a hammer on the fine mechanics in an
old gold watch, would probably require a watchmaker.
Finally the users will talk about the hammer not their understanding of a hammer
or what they see and use as a hammer at the moment. So, at times, simply seeing a
hammer as a hammer may be useful.
Taking a hammer as an example provides us three very important concepts. a) The
application area, b) the users and c) the tool itself. These three perspectives should
be considered when we analyze and design the tools, means and mechanisms.
a) The application area: The work, tasks, connections the tools is directed to be a
part of. The wanted functionality and the application environment influence the
tool or mean through constraints and requirements. Also the surrounding tools
influence the situation. For instance, if you want a way to do teleconferencing,
you will have to choose a tool that the systems in the different locations support or
maybe implement new systems at the location (which is then yet another example
of the tools being influenced by the other tools in use).
b) The users of the tool: The understanding that the users have of the tool and
their use of it, is the tool. The knowledge, the worldview, the skills of the users is
a part of the tool. Thus any implementation of a new tool has to take the users into
consideration. Further the creation of a socio-technical system is the
implementation, and not only setting up hardware or dragging cables. This is
nothing new in the CSCW society and the point of interest here is that a
characterization of a tool has to include a characterization of the users and their
understanding of the tool.
c) The tool itself.
Then what is left? We have the interface clear and the desired results and even the
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way that people understand the tool. Is there anything left to be called the tool
itself? It is all a question of perspective. It may be useful to see the tool as being
on another level or rather two levels: 1) the situated tool, the thing that people can
be seen to grasp, the thing they look for on the desk, the thing they talk about, and
2) the abstraction that is the whole of the situated use, the surroundings, the
physical material designed stuff. The thing that you imagine when you consider
the work structure.
The tools are interpreted92 , they are in situated use and the characterization of a
concrete tool can not be done from a general analysis but must be done from a
study of the situated use of the tool. Nevertheless some general considerations on
the way that tools, means and mechanisms are in use in the cooperative work will
be valuable for CSCW. Here the three proposed perspectives on the tools, means
and mechanisms can be useful.

5.3.2 Classification
In the last part of the discussion of tools, means and mechanisms we turn to the
way in which the mechanisms, means and tools of the cooperative work present
themselves. Some important aspects of these shaping factors and means and tools
and some ways to classify them will be considered.
In the first report in the project a pragmatic way of classifying methods of
coordination was proposed to establish an overview of the complexity and
heterogeneity of the methods. This classification method, while suited for this
particular end, is far from detailed enough to be considered a satisfactory final
model for classification in general. The aspects of classification are shown in
appendix “18.1 A. Classification I”.
The classification was done according to characteristics such as “unobtrusive
versus obtrusive”, “embedded versus symbolic” and “ephemeral versus
persistent”, “ad hoc or convention bound”, “script or map nature” and “awareness
provision”. As the project incorporated more CSCW theory and the field study
was analyzed it was clear the many other aspects were interesting. Some of these
are listed in the table in appendix “18.2 B. Classification II”.
The added features are mainly connected to the understanding of the users and the
local or global use of the tools. This was caused by the study suggesting that these
aspects were of vital importance for understanding the role and nature of the tools
and means.
This is only a very limited selection of the aspects and categories that are
interesting. They nevertheless provide some valuable perspectives on the
mechanisms. The most important finding of this section is, that it is clearly seen
that a thorough and encompassing classification is not possible. To find the most
important classes would require much more work than possible in this project. To
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focus on special aspects like the “coordination mechanisms” is a very useful way
to narrow down the area of research so that more concrete results can emerge.
We have already seen that a wide range exists. Here we will take a specific focus
on awareness and issues related to the idea of organizational context whereas a lot
of other aspects will be neglected. This is of course due to the projects specific
interest in these matters. In addition to this, “textualization” is briefly discussed,
to suggest the many very different perspectives to lay on the matter. Many other
characteristics are important. For instance conversation analysis is another
example on the valuable investigation of a subset of means and mechanisms.
Awareness
In the section “5.1.3 Organizational context” it was suggested that providing
organizational context was actually a question of providing awareness of a
particular type. Awareness plays a central role in other perspectives on CSCW.
For instance it will be discussed in relation to the creation of conventions in the
chapter “15 An integrating perspective”. A restricting definition of awareness will
not be provided here. Awareness should be understood in its broadest sense, as the
mechanisms through which the actions of some actors are influenced by the
actions of other actors as well as the surrounding structures of material and mental
nature. The question of which limitations or demands to put on the mechanisms
for them to qualify as awareness providers is not investigated thoroughly enough
for us to be very specific on the matter.
Awareness is a very broad term. Or rather, awareness appears in many contexts
and thus different aspects of awareness are discussed. William Gaver suggests that
awareness is important in most of the situations of the cooperative work.
“Awareness is necessary for all collaborative work, but the degree to which its
focus is shared varies.”93 It is used continuously as people move from one type of
activity to another. “Simple awareness may lead to serendipitous communication,
which in turn may lead to division of labour or focussed collaboration.
Alternatively, a period of focussed collaboration may be followed by a division of
labour. All of these forms of working together are likely to be important at one
time or another in a shared project; supporting fluid movements among them is an
important goal for collaborative software.”94 Gaver illustrates this with a figure
where awareness is present at all times: sometimes in the background, sometimes
as the center of actions.

93
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Gaver, 1991, 295
Gaver, 1991, 295
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Focussed
Collaboration
Division
of Labour
Serendipitous
Communication

General
Awareness

Figure 6: Awareness is used in a variety of ways in the cooperative work; Source: Gaver, 1991, p.
295.

With this in mind he investigates how sound can be used as a tool to provide
awareness. Sound has some interesting characteristics that distinguish it from
visual awareness mechanisms. The unobtrusive nature of sounds in the
background as well sounds not requiring a visual focus on something make sound
a valuable media for providing awareness in certain environments. We will not go
into detail with any distinct type of awareness or media. The issue here is the
concept of awareness in general.
Paul Dourish and Victoria Bellotti95 discuss the relationship between awareness
provided through computer systems and coordination. They state that
“[A]wareness is an understanding of the activities of others, which provides a
context for your own activity. This context is used to ensure that individual
contributions are relevant to the group’s activity as a whole, and to evaluate
individual actions with respect to group goals and progress.”96 From this
perspective they investigate several collaborative writing programs and discuss
the qualities of the awareness they provide. Three “mechanisms” (their word) are
“provided to support awareness”. “Informational”, “role restrictive” and “shared
feedback”.
Informational: A user has to explicitly provide information, which is then
provided to the other users (who are made “aware” in this way). This type of
awareness may be hindered or restricted because it often involves additional work
for the provider of the information, work that he does not necessarily benefit from
doing.97
Role restrictive: Roles with certain associated tasks, and rights are assigned to the
users. In that way users will know what kind of actions to expect from each other.
This type of awareness can be problematic if the roles can not be changed
dynamically and without additional work.98
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The two “mechanisms” above suffer from an additional problem. Since the
“sender” typically provides the information; he determines the awareness
information made available to the “receiver”. This means that the “sender” must
know exactly what information the “receiver” needs and the time at which he
needs it. In most cases this is clearly an unrealistic assumption.99
Shared feedback: “Shared feedback makes information about individual activities
apparent to other participant by presenting feedback on operations within the
shared, rather than the private, workspace.”100 This can for instance be done with
shared views of workspaces allowing users to monitor the actions of each other.
Dourish makes an experimental setup to investigate the role of shared feedback.
Here, in addition to the shared view of the computer part of the workspace,
Dourish uses either a video or an audio channel to connect the users. The idea
clearly is that a monitoring of some representation of the actions of the other users
can provide valuable “awareness information”. Several interesting issues are
discussed very briefly in relation to this. For instance Dourish points to the
following part of the awareness: directing attention; development of conventions
for writing; paying attention to conversation in the background while engaged in
other tasks to be able to join in if something interesting comes up.101 Dourish
sums up the benefits of shared feedback. “The emphases of [shared feedback] are
on low overheads for the providers and recipients of awareness information,
availability of information as and when needed as a context for individual
activities, and avoidance of restrictive pre-structuring of group activity.”102
As mentioned in the section “Organizational context” Ludwin Fuchs and
Wolfgang Prinz103 investigate the relationship between organizational context and
awareness. A very interesting idea in Fuchs’s and Prinz’s discussion of awareness
is the idea of events. For instance the awareness of the organizational context is
coupled to events. Events are happenings that change the state of the work setting
and potentially require someone to be made aware of this change. With this
follows two interesting concepts. The propagation and the interpretation of events:
The propagation is related to an idea of the event spreading like rings in the water.
This spreading is influenced by “resistance” (or what would with the water
metaphor probably have been a viscosity). An event in one place potentially gives
rise to people in many other places being aware of this event, the range being
determined by how the resistance idea is implemented. One idea of Fuchs and
Prinz is that people can specify what events they want to be told about/aware of.
This is an elaboration on the idea of relations between different organizational
contexts as proposed above by Agostini. The interpretation refers to the form in
which the event emerges at the part receiving a notification. A transformation of
the presentation, conception, illustration of the happening can take place. For
instance many changes in the stock levels can be presented as just one graph; the
release of a new version of a software module can be presented as a flashing icon
99
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as well as an email, etc. Thus the awareness of an event may have various form
corresponding to the places the awareness is needed. The same idea of
transformation is used by Dourish who discusses this as a way to provide shared
feedback awareness in relation to asynchronous use.104
Thomas Berlange and Markus Sohlenkamp105 present an awareness model based
on common artefacts. It uses the same ideas as Dourish and Bellotti as well as the
idea of propagation (called event notification) and transformation (called
distortion) as discussed by Fuchs and Prinz.
The model they propose is based on five categories of objects. “Actors”,
“contents”, “conversation”, “tools” and a “shared background”. These are all
computerized representations.
Berlange and Sohlenkamp use the model to design a computer system, called
DIVA. The idea is to model the users and the constraints and tools in their
environment. This is done as a “virtual office”. The system provides a
representation of a physical office, with desks, offices, documents etc. Of course
the tools etc. can be designed to behave in ways that physical tools etc. would not,
but a close resemblance to a normal physical office is intentionally chosen.
DIVA represents a common artefact in the sense that it has many of the
characteristics that makes common artefact interesting seen within a CSCW
perspective.106 In addition to this the system actually is an artefact.
To the many aspects of awareness discussed above comes the idea of passive and
active “reception”. This concerns the way in which the awareness information is
presented. Will the users have to actively acknowledge receiving the information
(for example with a click in a dialog box) or is the information presented in the
background without the need for the receiver to do anything. 107
Maybe it would be valuable to introduce the idea of passive and active “getting
the information” as well. Essentially to be compared to push and pull
mechanisms. The user can either actively search, request some information
providing him with awareness or it can be pushed upon him. In the later case this
could be added the filtering mechanisms proposed by Berlange and Sohlenkamp.
This is an active configuration of the resistance in the propagation, potentially
done according to the preferences of the receiver.
DIVA can provide smaller groups with a valuable awareness tool. For larger
ensembles to benefit from the system a range of aspects that have not been
addressed yet must be investigated.
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An interesting perspective is the way that awareness can be investigated through
the DIVA system. The set of tools, the degree of information available about the
actors etc. can be controlled by the designers and thus DIWA could be used as a
tool to investigate their importance. We can not be sure that the awareness
provided in a normal office environment is the best possible. It should rather be
investigated which tools, means and mechanisms are most valuable under which
circumstances and then make systems that can provide these. Just as a car is not
equipped with legs. This naturally does not imply that the classical office
environment does not offer several excellent ways of providing awareness. In
addition, as Berlange points out, metaphors and well-known surroundings for the
users are important tools in system design.108
These views consider awareness related to computer systems. As discussed above
awareness in general and especially awareness in relation to artefacts (whereof
computer-involving artefact are only a subset) has been investigated as well109 .
However most of the research considers awareness supported by computers and
most of this involves computer implemented data models of the awareness
information.
To conclude on the discussion three things should be noted.
• Awareness plays an important role in all parts of the cooperative work
• Awareness is important in relation to developing structures in areas where
none exist as well as in relation to designed structure (as briefly touched upon
by Dourish and Belotti, without special attention being paid to this area)
• Awareness is a tool of small groups as well as the organization as a whole, and
awareness in relation to small groups is investigated and understood far better
than awareness in relation to the organization
With this idea of awareness we go on to discuss another aspect of the tools, means
and mechanisms of the cooperative work: “textualization”.
Textualization
The idea of “textualization” relates to the use of written language in human action.
It is interesting here because it is of a rather general nature and still not as political
and difficult to discuss as gender or political or economical institutions.
Textualization claims that, the world is transformed as the use of written language
spreads. The implications of using text or writing are varied and in some areas it
fundamentally changes the patterns of human existence. Shoshana Zuboff110 and
Jack Goody111 discuss this matter from two different perspectives. Zuboff
investigates the influence on people working in organizations of the present.
Goody investigates the impact of writing on cultures through comparison of
cultures using writing to various degrees in a historical perspective.
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Goody shows how the use of writing in many ways potentially influences a
society. He investigates how ideas such as religion, money and justice are
influenced by the use of writing. Text has several qualities that are worth noting.
For instance it eases transfer of ideas, provides means for recording and keeping
information, decisions and contracts. It can be used in accounting, trade, taxation,
spreading of religious books and ideas etc. Goodys point is not that writing
determines a certain societal development, but that it plays an important role by
influencing the boundaries and possibilities. The exact nature of these changes are
not discussed in this report, the point is the nature of the investigation.
Zuboff shows how the use of words on paper, information systems, databases etc.
influences the types of work being done and the type of competencies (maybe
even intelligence) that are needed. The circumstances of work change with the
increasing use of text and writing, recording and examination of events made into
text. Studying the introduction of an information system Zuboff notes: “This text
relied upon an objective...language thick with codes and numbers, as compared
with the personal language each clerk had invented to both trigger and convey a
wealth of implicit knowledge. The inherent abstractness of this text, constituted
by the invisible procedures of its authorship; the impersonality of its language; the
intangibility of its content and the autonomous electronic “other” character of its
enduring presence, place unique mental demands upon the clerks. They
experienced a need for vigilance and sustained concentration.”112 Zuboffs
investigation points to many interesting aspect of textualization. Our goal
however was only to show one of many interesting aspects of the settings that can
and should be investigated.
In fact the discussion on textualization has a natural descendant in the
investigation of the role of multimedia. With Voicemail, 3-d animations,
videoconferences etc. a new component has been added to the textualized
environment. Maybe the use of these multimedia systems will also require new
competencies and intelligence in new types of work. As we have seen above
research is done in these areas (Again we are concerned with computer artefacts
and in many studies the characteristics of one single application.).

5.4 Society and technology
Central to CSCW is an understanding of the relationship between technology and
the organization. Research on the relationship between technology in general and
its surroundings either in the form of society in general or in form of a specific
organization exist113 . These studies could play a part in the effort to understand
the relationship between IT and the cooperative work. Due to the projects
delimitation the treatment of the matter will here be restricted to calling attention
to the relevance of this important body of work. This discussion could have been
placed in the next chapter as well, since the approaches, like CSCW, are based on
a broad selection of understandings.
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6 Cooperative work and people
In the previous chapter cooperative work was discussed in terms of structure and
tools. The following two sections discuss aspects of the cooperative work that are
related to what is here call the inner processes of the people doing the work. That
this might be seen as a problematic term will be evident from the discussions
below. The discussion will be divided into two parts “Plans” and “Knowledge”.
While most of the views presented till now are closely related to application or
theory that could support something applicable, the theories here presented are
mainly directed towards understanding as valuable in itself.114 In the “Plans”
section the notion of plans prevailing in much system design, as well as in much
theory about human activity in general, is shown to be problematic. Lucy
Suchmans book “Plans and Situated Action”115 is central. In the section
“Knowledge” we return to Suchman and the notion of shared cognition but only
after having investigated other theories of knowledge, amongst others the one
presented by Ikujiro Nonaka and Takeuchi Hirotaka in their book “The
knowledge-Creating Company”116 .

6.1 Plans
In this section we turn our attention to the status of plans. A very influential book
in the CSCW society is Lucy Suchmans “Plans and Situated Action”117 in which
she, amongst other things, argues that the role often ascribed to plans does not
find support in studies of the relation between plans and action in real life settings.
It is this discussion that we investigate here, while another aspect of the
discussion, the relation between the situated action and shared understanding is
treated in the next section. This way of taking Suchmans arguments apart may
seem a bit artificial, nevertheless it eases the discussion of plans as well as the
later, much more complex, discussion on shared understanding.
Still bear in mind that the reason for investigating plans and knowledge is the
attempt to get a usable picture of cooperative work. If people as it will be argued
do not act according to premeditated schemes as often imagined in theory of how
to design organizations and IT, this will have to be incorporated in these theories.
Thus the discussion of plans is not a discussion just for the sake of it, but a
discussion directed at an understanding of the cooperative work and it’s support
requirements.
The starting point for Suchman is exactly the established understanding/model of
what governs human action. She takes a look at the literature in the field and finds
a prevalent conception of plans. A plan is described as a structured and elaborated
set of directions which, established before action, in a strong way determines what
actions are to be taken according to expected circumstances. Suchman describes
the difference between her view on plans and this view as follows. “On the
planning view, plans are prerequisite to and prescribe action, at every level of
114
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detail...The alternative view...is that while the course of action can always be
projected or reconstructed in terms of prior intentions and typical situations, the
prescriptive significance of intentions for situated action is inherently vague...The
coherence of situated action is tied in essential ways...to local interactions
contingent on the actor’s particular circumstances.”118
The notion of situated action introduced here is the key word. It contains the
concept that it only makes sense to view actions in the situation they occur and
that the way that action is played out is dependent and inextricably bound up with
the situation. “[Situated action] underscores the view that every course of action
depends in essential ways upon its material and social circumstances.”119 and
these circumstances has the role of resources for the actors “[T]he situation of
action can be defined as the full range of resources that the actor has available to
convey the significance of his or her own actions, and to interpret the actions of
others.”120
This importance of the situation assigns to plans a role of less dominance in
relation to action than the planning view suggests. In fact plans are seen as tools
of reflection on action more than means that directly influence action. “As
common-sense constructs, plans are constituent of practical action, but they are
constituent as an artifact of our reasoning about action, not at the generative
mechanism of action. Our imagined projections and our retrospective
reconstructions are the principal means by which we catch hold of situated action
and reason about it, while situated action itself, in contrast, is essentially
transparent to us as actors.”121 . This do not make plans worthless or of less
importance. But it makes them exercise their influence in another way than
traditionally imagined. Suchman suggests further research towards understanding
the role of plans in relation to situated action. “Given this view of plans, namely
as resources for action rather than as controlling structure, the outstanding
problem is not to improve upon them, but to understand what kind of resource
they are. The most promising approach is to begin from the observation that plans
are representations, or abstractions over action. In one sense, this simply joins the
problem of plans to the more general, and no less difficult, question of
representation. But in another sense, viewing plans as representations is
suggestive of what their relation to unrepresented actions might be.”122
That is, plans are seen as strongly connected to the notion of representation of
actions, states of the surroundings and anything else that can be worth
representing. “[P]lans are efficient formulations of situated actions. By abstraction
uniformities across situations, plans allow us to bring past experience and
projected outcomes to bear on our present actions. As efficient formulations,
however, the significance of plans turns on their relation back to the unique
circumstances and unarticulated practices of situated activities. A problem for and
account of situated action, on this view, is to describe the processes by which
118
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efficient representations are brought into productive interaction with particular
action in particular environments.”123 We will return to this view on situated
action and the research in the area in the section “Understanding the nature of
cooperative work” in the chapter “Learning from a field study”.
Now we will take a look at what this means for the understanding of the
cooperative work.
In a discussion of organizational theory (especially process views and BPR) seen
from a CSCW point of view James Pycock et al. 124 turn to Lucy Suchman and her
“critique of ‘the planning model’”125 . They have two points to make. First the
plans, ideas of business processes, models etc. do “not in any simple way
determine work activities inside the organisation though it may act as an
important resource for organisational action.”126 . Secondly (and following from
this) an attempt to force work plans on an organization rigidly and without
concerns for the situated action will often fail, simply because it is based on a
unsuccessful attempt to model and understand organizations.
Scripts
Having shown that plans play a different role than often imagined in traditional
system design and organizational theory lets take a look at how plans enter into
the cooperative work. This brings us to a discussion of plans as “scripts”. This
combines the view of Lucy Suchman and Kjeld Schmidt as in the article “Of maps
and scripts - The status of formal constructs in cooperative work”127 .
The basis for the concept script is Suchmans account of how action can not be
seen as simply playing out internal fully elaborated plans. She ascribes to plans
the function of a map or a loose guide of action. “The foundation of abstract
representations is not to serve as specification for the local interaction, but rather
to orient or position us in a way that will allow us, through local interactions, to
exploit some contingencies of our environment, and to avoid others. While plans
can be elaborated indefinitely, they elaborate actions just to the level that
elaboration is useful; the are vague with respect to the details of action precisely at
the level at which it makes sense to forego abstract representation, and rely on the
availability of a particular, embodied response.”128
Schmidt takes focus on “formal organizational constructs” in the meaning
“procedures, workflows, process models, etc”129 and considers the way that these
can be described with the discussion of plans as provided above in mind. Schmidt
points to two interesting features of these formal constructs. The first is that the
construct of interest is not the one seen from the outside, the abstract model that a
123
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designer or superficial researcher can get. The interesting construct is the one that
is in use in the work. That is, the understanding of the construct as the users have
it is the one of importance.130 The second feature is that several of these constructs
can be seen to be associated with plans, guidelines, ways of doing things that act
more as scripts than as maps. This is what the research should investigate.
“Instead of merely observing in case study after case study that procedures are
impoverished abstractions when confronted with the multifarious and contingent
nature of practical action, it is necessary to investigate precisely how they
stipulate the articulation of cooperative work, how they are interpreted and used,
designed and adapted by competent actors ‘who have to live with them from day
to day’” 131
Schmidt points to several examples of constructs that in the everyday nonproblematic accomplishment of work, acts as scripts for the workers. Examples
are the take-off checklist of a pilot, a “kanban system” (production control)
studied in a production firm and a set of procedures and artefacts used in a project
with several units working in parallel on the development of a complex piece of
machinery. In all of these cases the formal constructs are not only overall guides,
pointing to the way things should be; they rather strongly determine the actions,
through the embedded protocol. “The term ‘protocol’ is used here to denote a
formal organizational construct which regulates the coordination of cooperative
work.”132 This discussion leads to a more differentiated perspective on plans.
“Formal organizational constructs in the form of scripts are not casual schemes
but should rather be though of as normative structures based on a precomputation
of interdependencies. A script offers a limited selection of safe, secure, legal,
valid, advisable, efficient or otherwise prescribed ‘moves’ while excluding
‘moves’ that generally would be considered unsafe, etc. Whether or not a
particular option is actually deemed feasible or infeasible in a particular situation
under certain practical circumstances is a discretionary matter. But such discretion
is not exercised in each and every situation...Under conditions of limited
resources, practical exigencies, and social accountability [the actors] rely on the
stipulations of the script...unless they have good reasons not to do so.” In this
view formal constructs do at times have a low level and strongly determining
influence on actions. The role is in part determined by the nature of the area.
“Whether a formal construct serves as a map or a script depends on the extent to
which it is possible to identify, analyze, and model interdependencies in
advance.”133 Schmidt then discusses a special type of formal constructs that are
embedded in artifacts. These are the coordination mechanisms discussed in the
section “5.3 Tools, means and mechanisms”. Also the differentiation of map vs.
130
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script used in the table of classification possibilities in the same section comes
from this discussion.
What we have learned from the discussion on scripts is that it is worth the while to
investigate why and how protocols are used in the cooperative work. And also that
the embedding of these into artefacts can be of special interest. For instance
because IT is always involving artefacts. The importance of seeing formal
constructs role in relation to the actual understanding and use is also central.

6.2 Knowledge
The object of study in this section is the concept of knowledge. This is by no
means an easy subject to deal with and more than any other subject it is coupled to
the researchers understanding of the self. This takes time to work with and I am
sure that for me personally many of the impressions have not had time to settle
yet. Nevertheless a picture stable enough to work with has been established and
this will be described in the next sections. An easy start with Nonaka et al.’s134
description of tacit and explicit knowledge brings us into the notion of shared
cognition. A discussion on Vygotsky by James V. Wertsch135 is the conclusion on
shared cognition as it appears in this project. After this a more pragmatic approach
to shared understanding in the form of culture is presented, based on a discussion
by Mats Alvesson136 . This notion will be indispensable in the analysis of the field
study.

6.2.1 Tacit and explicit knowledge
The book “The Knowledge Creating Company” by Ikujiro Nonaka and Takeuchi
Hirotaka137 has become very popular reading138 in the world of management
consultants and Information Systems designers. The reason probably is a compact
and rather operational view on knowledge in organizations. A view that according
to the examples in the book can lead to very efficient product- and processdevelopment. The next section on shared cognition will make an elaborate
discussion on the concepts suggested by Nonaka unnecessary, but a brief look into
the central image suggested by Nonaka is interesting, especially the notion of tacit
and explicit knowledge.
The compact core of Nonakas knowledge model is presented in the figure below.
(figure 7)
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Figure 7: Nonakas knowledge spiral. Shift between explicit and tacit and individual and interorganizational; Source: Nonaka, 1998, p. 73.

The spiral shows how knowledge shifts between being explicit and tacit and how
it shifts between being individual and belonging to several individuals. The
concept of knowledge belonging to individuals and groups will be thoroughly
discussed in the next section. Here the interesting concept is tacit and explicit
knowledge. The core of the idea is that some knowledge can be explicated, told,
written down or represented in some reflected way while other knowledge, the
tacit knowledge, can not. The tacit knowledge is shown to be just as important as
the explicit knowledge. This is the interesting part since most organizational work
with knowledge has been on either eliminating the tacit knowledge as noise or on
making it explicit and forgetting about the rest. The reason for this is of course
that it is possible to automate, regulate, rationalize, build into systems and
otherwise manipulate the explicit knowledge (that would now have the form of
information or data). Whereas the tacit knowledge by definition would have to
reside inside people who the analysts then had to depend on; irrational and
emotional as they are (according to a Tayloristic or office automation point of
view). Nonaka investigates some ways of making use of the tacit knowledge in
organization and shows how specific structural measures like redundancy,
flexibility and representation of organizational goals can be used to promote the
valuable knowledge processes.
This does provide a valuable criticism of the information systems design and its
agenda of making explicit representation of the “knowledge base” of an enterprise
with the idea that this will only require people “to put their knowledge” into a
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database. It is nevertheless far from meeting the requirements of a model of
knowledge as they are seen from the CSCW point of view. Not only is some
knowledge tacit but generally a strong subjectivism characterizes the field. An
interesting critique of the idea of one true model along the lines of social
constructivism is provided by Susan Leigh Star: “I present a model of robustness
of knowledge, which...is seen as “the intersection of independent lies.” That is,
each local truth is partial and flawed; no a priori specification can encompass any
global truth, but when scientists and other actors join local truths they create a
robust, emergent negotiated order.”139 Taken outside the context of the article, this
of course could just as well have read: personal truth is constructed, often in
interaction with scientific thought systems represented and upheld by several
actors, more or less included in the frames, through their interactions. Truth is not
flawed it is just personal. However Star actually is concerned with the notion of
shared cognition in the article and would thus probably not use the idea of
personal truth.
Related to this subjectivistic approach a distinction between data, information and
knowledge is often seen140 . These terms in my interpretation can be understood as
follows: Knowledge is personal, it is coupled to the meaning ascription by an
individual and the ideas and assumptions related to the area. Information is
something that is observed, sensed, read from the surroundings141 . Knowledge is
influenced by picking up information (or having it thrown upon you.). Data are
the things that can potentially be read; e.g. the time shown on a watch, logging
from a computer system, the timetable for busses in Denmark. In this way
information can be seen as relevant data or data that has been formatted and read.
This conception of knowledge is in many ways the direct opposite of the model of
cognition that is presented in the next section, “Shared cognition”.

6.2.2 Shared cognition
The discussion in this section is interesting with respect to cooperative work in
general. For instance the situated action (which is widespread in CSCW) strongly
relates to the discussion of shared cognition. Of even more importance is the way
this discussion relates to the notion of shared understanding. In fact, the
motivation for taking on an investigation of this area in the first place was the
need for a discussion of the concept “shared understanding”. This is used in the
analysis of the field study, as well as in the model presented in the chapter “15 An
integrating perspective”. The presentation of shared cognition is directed towards
this use and the addressed aspects are those that help this.
This sections concludes not in a strong and operative model of cognition but in a
sketch of what issues are important and of the problems associated with less
complex models. Thus it allows me to use some of the ideas of the culture
approach at it is described in the next section informed of the problems that this
may involve.
139
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As with plans, the discussion starts with the realization that our present model or
understanding is not sufficient for the demands we put upon it. In this case it is the
idea of knowledge as it is held by some psychologists and cognitivists142 that is
under fire. The main objection is that the models, by placing an individual
detached from context as the center piece in the understanding, make it impossible
to include the circumstances, for instance as represented as the situated action of
Suchman seen in the above section on plans.143
The understanding of shared cognition is by no means stable and homogenous144,
145
. It is characterized by different approaches and by being a field still in
development (though with a long history). The discussion here will focus on 1)
the observations that make the researchers suggest the shared cognition approach
and 2) what this means for a concept of shared understanding.
Knowledge in situated action
The main controversy in the discussion on shared cognition is one concerning the
location of thinking and knowledge. Psychologists have studied the processes as
inner processes that could be understood in themselves removed from the concrete
situations. This with the purpose of finding the essential, real processes cleaned of
the noise of the situation. This often in approaches based on introspection and
laboratory settings, where the studied phenomenon was removed from the natural
surroundings (here meaning more frequently occurring situation). The supporters
of the shared cognition approach see this as studying something else than the
processes occurring in everyday interaction, because the surroundings and the
concrete circumstances are part of the cognitive processes and can not with
meaning be abstracted away. A rather pragmatic approach as well as a theoretical
(ontological) approach underlies this understanding. We will first take a look at
some ethnographic studies supporting/explaining what the shared cognition is all
about and after that take a look at the Russian writer Vygotsky, who is cited in
almost every article on the matter and whose influence in the field is of paramount
importance.
The situations studied to achieve insight into the cognitive processes are people
cooperating or interacting in some way or other. Studies of pilots in a cockpit 146 ,
nurses on a children’s ward in a hospital147 , children playing148 in different
settings are among the situations studied. Usually the reports on the studies take
concrete bits of interaction (a few minutes) and show that the actions of the actors
are strongly dependent on the actions of the other people involved. The actions of
the actors are not seen as the playing out of a stable internal role but contingent on
the circumstances in a way so strong that it makes no sense to speak of internal
142
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processes. The process of cognition and reflection should be seen as a process of
the group of people interacting and not as an individual process.
This concept is rather alien to most people (me included)149 . The way the self
disappears or dissolves into only existing as a part, so strongly dependent on a
group that the individual has to be put in quotation marks, is very remote from
typical western philosophy. Liberalism and “I think, therefore I am” make no
sense. A strong coupling between the communist ideology that Vygotsky operated
under and the fundamental ideas underlying this conception of the individual
could be of importance here.150
So then, let us take a look at Vygotsky. First the interpretation of Vygotsky by
Arne Raeithel. “The main rule used by Vygotsky to express the difference
between productive and communicative means runs as follows: Tools and
machines have “external effects” while language and other sign systems are
directed “internally”. This topographic metaphor provides us with a common
exterior for individuals and groups - their physical environment. The partners in a
cooperative activity are not seen as part of the respective environment of each
“individual,” but rather as coactors in a common interior space.”151 This raises at
least two questions. a) Why would the perception and interpretation of partners be
different than the perception and interpretation of other parts of the surroundings?
and b) Why would this lead to it being necessary to disregard the individual in
favor of “coactors” with a common interior space where knowledge and cognition
are created or accomplished together? For this to make any sense at all we will
have to take a look at Vygotskys idea of internalization of the patterns in the
surroundings.
The following understanding of Vygotsky is based on the article “A sociocultural
approach to socially shared cognition” by James V. Wertsch152 . He presents three
main ideas in Vygotskys work. “(a) a reliance on genetic or developmental
analysis; (b) a claim that higher mental functioning in the individual derives from
social life; and (c) a claim that human activity, on both the social and individual
planes, is mediated by tools and signs.”153 What then do these ideas encompass?
a) First idea is that to understand cognition the historical development should be
investigated, not only the present state. b) The idea is that the processes that
constitute cognition, reflection or thought are translations of processes that occur
in the surrounding environment of these processes. Internalization and translation
of these external patterns determine cognition. “The general law of cultural
development entails several claims that are not widely shared or even understood
in contemporary psychology. First, this law makes a much stronger claim than
simply that mental functioning in the individual derives from participation in
social life. It argues that the specific structures and processes of
149
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intrapsychological functioning can be traced to their genetic precursors on the
interpsychological plane.”154 c) The third idea is according to Wertsch the most
interesting (and the most unique for Vygotsky). Human activity is mediated by
tools and signs, for example: “language”, “systems for counting”, “maps” and “all
sorts of conventional signs”155 . Here the most interesting part of Wertschs account
for Vygotsky appears. The tools and signs are social in two ways. “Mediational
means are social in two ways that correspond to the two ways...in which cognition
is socially situated. First, mediational means are social in the sense that they are
typically used in interpsychological processes...A second, equally important sense
in which psychological tools are social in Vygotsky’s account is that they are
product of sociocultural evolution and, hence, are inherently situated in
sociocultural context.”156 . There are so to speak two levels in which the cognition
is shared, the concrete, present situation and the overall available thought patterns
that are transmitted through macro structure. It is this second way in which
cognition is social that Wertsch turns his attention to. First Wertsch points to
problems (even acknowledges by Vygotsky himself in his later years) in the
understanding that put focus on the first way of making cognition social. Then he
turns his attention to another Russian, Bakhtin, who contemporarily with
Vygotsky investigated the same area but with focus on the second of the ways in
which cognition could be seen to be socially accomplished. Bakhtins focus was on
language. Not a national language but what he called a “social language”. “A
multitude of social languages typically exists within any single “national
language” (e.g., Russian, French of Thai). As examples of social languages,
Bakhtin mentioned “social dialects, characteristic group behavior, professional
jargons, generic languages, languages of generations and age groups, tendentious
languages, languages of the authorities of various circles and of passing fashions,
languages that serve the specific sociopolitical purposes of the day.” [See
note157 ]”158 Thus the language in which we speak controls what we say, and more
importantly the possible thought patterns are possible through the language (and
whatever other mechanisms ways of expressions, doing things that we have in our
repertoire).159 Here the shared cognition is seen on the second level. The cognition
is through the macro societal structures (partly) determined. And thus the
cognition is on the macro level a social product. This is very similar to present
theory (e.g. Social Construction Of Technology160 , and old timers like Michel
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Foucault161 and Thomas Kuhn) and also what is presented for the masses in
George Orwells “Nineteen eighty-four”. The notion of internalization that
Vygotsky uses are not present in these theories but the way that the forming of the
mind goes through macro structures is.
The residue of this treatment of Vygotsky then is the question of the
disappearance of the individual in the situated action. The question of whether, in
the local, concrete interaction, the individual either can be said to see the other
people in the situation as his environment or cannot be said to see anything at all
because the only unit to meaningfully ascribe the ability to see is the unification of
all of the different part of the cognitive system. I am not convinced of the utility
of abandoning the notion of an individual in the concrete everyday life, on the
other hand the necessity to study and understand the interaction between the
individual and the surrounding macro structures that forms the environment of the
individuals is of course of vital importance in any study of technology as well as
in sociology in general.
Going back to Raeithel who provokingly administered the execution of the
individual in the beginning of this view of Vygotskys thoughts, we actually find
somewhat the same conclusion. Later in the same article he, in agreement, quotes
Hutchins for saying “Knowledge may reside in the mind, but minds reside in
communities of minds, and the fate of knowledge in a mind is in part shaped by
interaction with other minds in the community. [See note162 ]”163 This also is the
position Raeithel takes on the concept of the next section “shared understanding”.
The intention is not to claim that individual thought patterns, cognition, action in
concrete circumstances are not influenced by the surroundings (in form of man,
animal, weather, machine or whatever). They most certainly are. But it is yet to be
proven164 necessary, efficient, or even meaningful to take this as a sign that
mental processes occur outside the head of the individual and that cognition is
shared. This constitutes one of the reasons for splitting the plan discussion from
the discussion of situated action and shared cognition. The dependency of actions
on the concrete circumstances and the inseparability of these are not dependent on
an acceptance of the low-level shared cognition.
Shared understanding
With the basis of the notion of shared cognition in place let us take a look at how
the idea of shared understanding can be described. The following section is based
on two collections of articles on shared understanding and shared cognition.165
Suchman relates to the idea of “shared knowledge“ as follows. “The image
evoked by “shared knowledge” is a potentially enumerable body of implicit
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assumptions or presuppositions that stands behind every explicit action or
utterance, and from which participants in interaction selectively draw in
understanding each other’s actions.”166 This of course to show that the idea can be
misleading. As discussed above the problems with this idea of knowledge are
many and serious. The idea of situated action as well as the importance of tacit
knowledge clearly shows that this is not a healthy way to conceptualize shared
understandings. But that is not the same as to say that the concept can not cover
something else that can be of use.
The notion of inner processes and individual knowledge is seen as strongly
problematic by several researchers. David Middleton analyses a bit of
conversational interaction and concludes of the immediate ideas of the actors at
the end of the sequence. “This common knowledge or “working intelligence” can
be seen to be collectively accomplished in the team’s conversations.”167 By this he
argues for the need of continuous interaction of the people in the team to have an
updated shared common knowledge 168 . This again points to the importance of the
situation, but as it will appear from the following discussion many researchers do
see patterns be transferred between situations.
Two levels
Hutchins sees the shared understanding on two levels. The one is a metasituation
level and the other is the concrete level where the action is played out. After
having investigated the interaction in a cockpit he concludes: “This interaction is
evidence for the notion of interaction as the construction of a shared
understanding of the situation in which the interactants find themselves. Certainly,
the pilots entered this situation with a considerable amount of shared prior
knowledge about how things are supposed to go or how they typically go. As they
are members of a community of practice, we may expect that to be the case. In the
course of their interaction, they use that shared knowledge as a resource to
negotiate or construct a shared understanding of their particular situation. This
constructed shared understanding of the situation is known as an intersubjective
understanding.”169 The intersubjective understanding is the concretely played out
situated understanding while the way in which this is created is based on
something in the pilots. Something they have because of their membership of a
community of practice.
The same idea of some common conceptions, ideas, models, attitude etc. in
relation to a specific area is found in much work on shared cognition. Raeithel
thus writes, “There is a wealth of studies from cultural anthropology, sociology,
and other humanities that show how national, regional, municipal, or small-group
communities do indeed produce common ideas and ways of grasping their lifeworld.”170 Also Suchman mentions the existence of something besides the situated
understanding. “While acknowledging the role of conventional meaning and
individual predispositions in mutual intelligibility, therefore, this chapter focuses
166

Suchman, 1987, p. 45
Middleton, 1996, p. 242 in Engeström, 1996
168
Middletons own words.
169
Hutchins, 1996, p. 23, in Engeström, 1996
170
Raeithel, 1996, p. 321, Engeström, 1996
167

__________________________________________________________________
54

CSCW in Organizations - A Perspective on Workflow, Awareness and Organizational Context

__________________________________________________________________
on the neglected other side of shared understanding: namely the local,
interactional work that produces intelligibility, in situ. The starting premise is that
interpreting the significance of action is an essentially collaborative
achievement.”171 For instance Suchman finds these understandings in use in
conversation, as institutionalized settings. “A distinguishing feature of ordinary
conversation is the local moment-by-moment management of the distribution of
turns, of their size...There are, of course, numerous institutionalized setting that
prescribe the organization and subject matter of interaction.”172
She also names background assumptions of importance in conversation. “The
DOCTOR program [experimental software, with a computer acting as a doctor in
conversation with a user acting as patient] exploited the maxim that shared
premises can remain unspoken: that the less we say in conversation, the more
what is said is assumed to be self-evident in its meaning and
implications...Conversely, the very fact that a comment is made without
elaboration implies that such shared background assumptions exist.”173
This shows us that while not refusing the notion of “shared knowledge” and
“shared understanding”, the shared cognition people points to the importance of
the continuous change of this and the way it is connected to the situation. Raeithel
for instance accepts the notion of “shared knowledge” as connected to a “global
and cooperative work style” (global for the group) but at the same time points to
possible “drastic changes”, and the necessary underlying “constant exchange and
trial application of their local insights” and “operative improvements by means of
dialogue“. That is, this shared knowledge is seen in close relation to interaction by
the members.174
In the rest of this section different examples on how the idea of shared
understanding can be used are presented, still within the framework of shared
cognition.
Shared by groups
Laufer and Glick show how newcomers and old-timers in a telephone sales
department in a manufacturing company can be seen to belong to a group of either
novices or experts, each with special characteristics. They try to pull out some of
these in a diagram, where they “[Schematically illustrate] the relative place of
cultural meanings and personal sense of telephone sales activity for the company
and for the workers”175 :
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Company

Official Norms or Fixed Meanings

Unofficial Norms or Meanings

Novice

Expert

Personal Sense
Model of company and novice/expert sociocultural differrence in business practice. Official
norms or meanings include the stable quality of the organization, i.e., technical knowledge;
standard prices with standard markup; and social exchanges shared by every member of the
organization.
Unofficial meanings include "feeling the customer out," "low-balling," "wheeling and
dealing," etc.
Personal sense includes what the job means to the worker and the personal goal motives that
have developed from their activity, i.e., going into one's own business, getting promoted,
being challenged, etc.

Figure 8: Laufer and Glicks model of the novice and the expert sales personel; Source: Laufer,
1996, p. 192, in Engeström, 1996

This specific idea of groups with different understandings, goals, etc. is further
discussed in the section “Culture” below. Of the conceptions of shared
understanding here considered, this is the one that is least critical to the idea.
Shared within educational groups
After having investigated the interaction between the people in a cockpit and a
control center Hutchins sees that the actors have ideas of what will happen next
and how the other persons will act. He concludes “This sequence shows how the
distribution of access to information and a shared body of knowledge about the
operation of the system permits the formation of shared expectations that are then
the basis of coordinated actions by the crew. This is one of many events in this
excerpt that highlight the cultural nature of this task performance and its reliance
on shared knowledge.”176
Hutchins further elaborates on the notion of shared understanding. “It is important
to note that this interaction depends on the intersubjective sharing of
representations of aspects of the situation that were never made explicit by either
of the interactants. There was no conversation about what each knew about what
the other knew. The fact that these crew members can do this is all the more
surprising when one considers that these pilots had never flown together before
the day of the simulated flight. Prior to the reported excerpt they had flown one
flight segment and had spent only about two hours together. Clearly, the grounds
for the construction of intersubjectively shared understanding depends on a very
special distribution of knowledge in the pilot community.”177
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We note the similarity to Mintzbergs idea of how education is a way to structure
and coordinate through influencing the way people think and to hire people who
think in a special way.
Shared through structures
The idea that the material surrounding and the meaning ascribed to it influence the
local creation of intersubjectivity is found in many of the approaches. Here
examples from Edwin Hutchins, Lucy Suchman and Goodwin are presented.
Hutchins
“Information processing in the distributed system can be characterized as a
propagation of a representational state across representational media. In the
cockpit, some of the relevant representational media are located within the
individual plots. Others, such as speech, are located between the pilots, and still
others are in the physical structure of the cockpit. Every representational medium
has physical properties that determine the availability of representations through
space and time and constrain the sorts of cognitive processes required to
propagate the representational state into or out of that medium.”178
“Certainly, the cognitive properties of the cockpit system are determined in part
by the cognitive properties of the individual pilots. They are also determined by
the physical properties of the representational media across which a task-relevant
representational state is propagated, by the specific organization of the
representations supported in those media, by the interactions of
metarepresentations held by the members of the crew, and by the distributional
characteristics of knowledge and access to task-relevant information across the
members of the crew.”179
Worth noting is not only the role ascribed to the physical, material surroundings,
but also the use of the word representation. We will later return to the concept of
representation in the section “An integrating perspective”.
Suchman
Suchman points to the way that these surroundings are again a construct and that
the way in which the physical surroundings influence the actions has to be seen as
a function of the meaning ascribed to the surroundings by the people in them.
“Lynch has argued [See note180 ] that the physical place of a worksite comprises a
complex of equipment and action, of spatial order produced in and informed by
the knowledgeable practices of setting members...On this view, place is
constituted by, rather than the container for, culturally, historically, and locally
meaningful forms of lived activity.”181
Nevertheless the material circumstances, the physical setup, the spaces in which
the action occurs are seen as important. “The operations room on this view is not
178
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so much a locale as a complex but habitual field of equipment and action,
involving intimate relations of technology and practice, body and person, place
and activity.”182
Goodwin
The same idea is found in Goodwin, who also relates to the physical settings.
“The operations room, with its equipment, is like a stage set for multiple courses
of action. However, it is not yet action itself; to describe the reflexive relationship
between available tools and the actions that constitute the work of the operations
room requires analysis of endogenous local activities.”183
Yet another description of the physical working environment and the tools are
found. “Investigating how airport personnel look at airplanes allows us to see how
behavior as minute as a momentary glance is densely structured by large
organizational practices [i.e., how the body of a worker becomes an inscription
point for what Foucault [see note184 ] has called a discipline], as well as the toolmediated organization of participants’ access to the objects in their working
environment, and the community that sustains such practices.”185 Whereas I am
not sure that Foucault would have used the concept “discipline”186 as above, a
very interesting point is made. Goodwin points to the man-made, man-mediated,
continuous rebuilding of what is normal and what makes sense, he sees that it is
carried in each individual and is necessarily in use whenever a situated action
takes place.
Summary
We have investigated the notion of shared cognition and the way that this could
help us relate to the idea of “shared understanding”. The discussion has provided
us with valuable insight in the matter as well as the impression of there being
basis for further research in the area (as it is also stated by the researchers). The
most important findings are:
1) the problems associated with the notion of shared understanding and the
importance of the situation and the circumstances
2) the importance of shared understanding, either as the one found in pilots
(associated with large-scale education and community of practice) or as more
personal (associated with smaller groups)
3) the importance of data written into the physical surroundings and the way that
the ideas embedded in the material circumstances affect the local knowledge
creation
4) the importance of shared understanding on macro level, with economic,
societal, technological, political macro institutionalized understandings
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6.2.3 Culture
With the rather theoretical approach to shared understanding discussed above, we
take a look at the notion of culture as it is described by Mats Alvesson in the book
“Cultural Perspectives on Organizations”187 from 1993. Here Alvesson presents
an overview of the literature on (organizational) culture.
As so often in work with a focus on reviewing literature/theory, the bottom line is
a demonstration of the fact that different theories have different application areas
and that a combination of views is necessary to get a picture with broad
applicability. Alvesson suggest a perspective called “multiple cultural
configuration”188 . His discussion of various perspectives is of more use for the
purpose here and in his favor it should be said that Alvesson is not presented
coherently or in the context that his thoughts appear. His insightful discussion and
collection of a wide range of perspectives on culture could lead to an interesting
discussion, unfortunately not possible here.
The starting point for Mats Alvessons discussion of culture is an overview of the
multifarious theories in the area. “’Culture’ has no fixed or broadly agreed
meaning even in anthropology ...but variation in its use is especially noticeable in
organizational culture studies, partly because of the substantial variation in the
purpose and depth of these studies. In addition there is the fact that organizational
culture is studied by researchers from various disciplines...Finally, the concept of
culture seems to lend itself to very different understandings of its meaning - for
example, as collectively shared forms of cognition, values, meanings, beliefs,
understandings, ideologies, rules, norms symbols, emotions, expressiveness, the
unconscious, behaviour patterns, structures, practices, etc.”189 No single definition
thus exists. Nevertheless the ideas of culture have certain similar characteristics.
This comes from the fact that the reason for the cultural approach to
understanding organization is connected closely to the critique of objectivistic and
rationalistic perspectives. “Traditional organization research, often objectivist and
abstract, has proved incapable of providing deep, rich, and realistic pictures of the
objects of study...System and contingency theory as well as other functionalist
approaches have been targets of broad attacks, some of which have advocated a
cultural approach to organizations and the use of qualitative methods such as
ethnography. The culture concept also has the theoretical advantage that it seem to
provide a conceptual bridge between micro- and macro-levels of analysis and
between organizational behaviour and strategic management...”190
Among the many treated definitions of culture we find an especially interesting
one suggested by M. R. Louis 191 . Culture is characterized as “a set of
understandings or meanings shared by a group of people. The meanings are
largely tacit among members, are clearly relevant to the particular group, and are
187
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distinctive to the group. Meanings are passed on to new group members....
[culture’s content is] the totality of socially transmitted behaviour patterns, a style
of social and artistic expression, a set of common understandings.”192 Alvesson is
critical to this definition: “The general impression of Louis’ account of ‘outcomes
of workplace culture’, however, is that it is often difficult to separate clearly what
is culture and what is its outcomes; Louis’ definition of culture seems to include
much of what is generally presented as outcomes of culture.”193 . What Alvesson
sees here as a problem, is the same idea that has been argued above in the chapter
on shared cognition. That the culture, shared understanding, common frame of
reference, technological frame or whatever can not be parted from the situation,
“the outcome”, that they are the two sides of the coin.
Alvessons distinction between understanding and use of understanding appear
clearly where another description of culture is presented. “The relationship
between culture and social structure is well described by Geertz [see note194 ], who
suggests that we see culture as ‘an ordered system of meanings and symbols, in
terms of which social interaction takes place’, and social structure ‘as the patterns
of interaction itself’: ‘On the one level there is the framework of beliefs,
expressive symbols, and values in terms of which individuals define their world,
express their feelings, and make their judgements; on the other level there is the
ongoing process of interactive behavior, whose persistent form we call social
structure. Culture is the fabric of meanings in terms of which human beings
interpret their experience and guide their action; social structure is the form that
action takes, the actually existing network of social relations.’”195 The discussion
of shared cognition above points to possible problems in this distinction. It is
mentioned here to show that some of the branches in the culture approach are
more aligned with shared cognition ideas than others.
The idea of embeddedness in structures as discussed above appears at Alvesson as
well. “Whereas culture can be seen as the medium through which people
experience their environment and organize everyday life, it is closely related to
the material basis for existence - work activities and concrete social
relationships...Cultural elements - ideas, understandings, meanings, and
symbolism - are embedded in both the material situation and the social structures
of organizations. This view does not, of course, suggest that the culture concept in
itself covers behaviour patterns, material things, etc. As has been noted above,
culture refers to the ideational level of ideas, understandings, meanings and
symbolism.”196 This appears even clearer when Alvesson, using Schein, takes a
look at the means by which a leader can influence the culture of an organization.
The two ways are197 1) “what the leaders pay attention to, measure, and control...”
and 2) “the organization’s design and structure, systems and procedures, design of
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physical space and buildings...”. The important point is the way the physical
office layout etc. is seen as a tool to influence the culture.
To present the many different perspectives on cultures Alvesson shows them
drawn as clouds around the organization. The figure, which is reproduced below,
shows four ideas of culture. 1) The organization as one culture, 2) the
organization as a meeting place for cultures in the surroundings, 3) the
organization as containing several subcultures and 4) culture as being many
different kinds of thought systems that in different ways and on different levels
appear in organizations.

Figure 9: Various images of culture in the organization; Source: Alvesson, 1993, p. 108.

It is interesting to note the use of culture in the sense of a meaningsystem. It can
appear on different level as macro and micro cultures. Some on societal level and
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some on the level of small groups.198 Some crossing organizational borders, some
internal.
Finally Alvesson stresses two things. The first is the way culture is bound in
people and secondly culture is continuously reconstructed, reproduced in
interaction with the macro surroundings. “Culture is constructed, maintained, and
reproduced by people. It is people rather than autonomous socialization processes,
rites, social practices, a societal macro-system, or key figures that create meanings
and understandings. Consequently, culture can be understood by studying people
as cultural subjects...Creating meaning and making sense implies activity on the
part of the subjects. People are thus culture creators and are not simply
transferring and adapting meaning mechanistically. But they are also cultural
products...they are formed by culture, as well as by reproducing and forming it.
Culture is also a matter of incorporating unconscious elements - traditions,
assumptions, etc. ...[C]ulture is not locked into people’s heads but embodied in
public symbols, ideas, and ideologies.”199
We se a rather strong resemblance to the ideas of shared cognition though with a
dissociation from the low-level shared knowledge, thinking, understanding.
An experience from CSCW fieldwork can be used to exemplify the notion of
culture we meet here200 . Having worked as field researchers in an airline control
room the researchers found themselves in the role of interpreters or media
between the computer scientists who where to build a system for use in the setting
and the potential users. This occurred when the scientists and the users met to
discuss and test system proposals. Not only did the researchers function as
interpreters in that they could tell what a user meant with a certain word. A part of
the entire rationale connected to a question and the following problems, way to do
things better, related areas and concerns would be much clearer to the researchers
than to the scientists. And this worked the other way around as well since the
researchers were familiar with typical ways of thinking in IT design. The
researchers thus, while not being fully incorporated in the culture and not fully
sharing the understanding of either group, could help as a bridge or mediator
between the cultures. To be within a culture is not only knowing the words but
also subscribing in some way to the entire complex of motivations, related
subjects etc. Here we have an important difference from what Paul Dourish
critically, as it will later be discussed, sees as the major role of the most short
term, design oriented field studies. “[T]he most numerous examples of
ethnomethodologically-informed system design have been conducted by bringing
together ethnomethodologists and computer scientists in multi-disciplinary design
teams...Ethnomethodologists are sent into the field, and return brimming with
observations and an analytic frame within which to interpret them...The
ethnomethodologists will typically also be involved in the ongoing evaluation of
design alternatives, acting as proxy for the end-users, or, perhaps more accurately,
198

Alvesson, 1993, p. 75-76
Alvesson, 1993, p. 81
200
The case was presented the tutorial “The theory and practice of fieldwork for systems
development” held by Dave Randall and Mark Rouncefield at the ECSCW’99, September 1999.
199

__________________________________________________________________
62

CSCW in Organizations - A Perspective on Workflow, Awareness and Organizational Context

__________________________________________________________________
as proxy for the work setting itself.”201 In the above example the researchers do
not only bring the setting to the designers, the are a useful cultural mediator,
because the designers and the worker simply do not understand each other, the
understandings shared within the groups are different. This may be what Dourish
means by “an analytical frame within which to interpret them”, but this is not
elaborated to an extent where this becomes clear. In either way, Dourishs point is
that the approach he presents as the most typical is not a very useful one.

201
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7 Examples of systems
In this chapter a brief overview of existing technologies and classification
methods is provided. The fundamental view on cooperative work and its support
requirements as it is often found in the design of these systems is of special
interest and will be discussed in the next chapter. The purpose is not to achieve a
detailed picture of the status of the technological development in the field but to
get an overall picture of the types of systems that are currently in use.
In principle any technology based on computers (or more broadly any IT based
technology) used in the cooperative work can be seen a CSCW system. A typical
way to describe CSCW systems is according to the distribution of actors in time
and space. Four different types emerge from this distinction with the actors either
being co-located or distributed202 . While interesting in other discussions it is not
of much use here.
Another way to characterize systems is by grouping them according to three C’s.
These C’s can be Collaboration, Co-decision and Co-ordination as suggested by
Thomas Schäl203 or Communication, Collaboration and Cooperation as suggested
by Erling Havn204 . This distinction mainly concerns the aspect of “activity
synchronization and information sharing”205 . The figure (figure 10) below shows
examples of systems placed according to their connection to three C’s.
Communication
support
Communication
Video
conferencing

Shared Information
Spaces

Workflow
management

e-mail

Specific
databases

Bulletin
board
systems

Workgroup
computing

Distributed
hypertext systems

Group
editors
Decision and
Planning
meeting support
systems
systems

Workflow
management
systems

Co-operation
support

Co-ordination
support

Figure 10: Different types of CSCW systems characterized by degree of support for Co-ordination,
Co-operation and Communication; Source: Havn, 1999.

The most interesting way of classifying systems is based on the idea that two
qualitatively different basic functions are provided by the systems. The first is
used in computer support for individual work as well as CSCW. Some logic,
202
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functions, rules, automation can be built into the systems. For instance when you
press the print key on the keyboard a document is printed. A letter can be
automatically sent to an addressee that you do not have to specify. When activated
a welding machine starts doing the actions it has been programmed to do. The
second type of functionality is communication, making commonly accessible,
letting something be dependent on several actors. Sharing a screen, having a
common document repository, accessing the same database and
videoconferencing are examples of providing means of interaction through
systems. The first can be seen as the imbedding of plans, rules, premeditated
functionality with different degrees of granularity. (These functions can be seen in
relation to articulation work. In some cases the accomplishment of the tasks built
into the system is valuable in itself. Where as the plans, rules and premeditated
functionality that is necessarily incorporated in relation to the articulation work is
relevant only in that it is a mean to achieve this end.)
The second has the function of providing a medium not a mechanism. Richard
Bentley and Paul Dourish206 discuss this in relation to the problems of the
workflow approach. They propose a shift in the role of supporting computer
systems from providing mechanisms (with embedded roles, procedures etc.) to
being media through which the users do their work. In this vein Bentley and
Dourish discuss how to make systems “customizable” and how to do this in a way
that takes system development as well as user concerns into considerations. While
this fits the idea of locally and continuously adapted procedures it does not
address the problem of getting the locally constructed systems to take each other
into account and the problem of getting the parts of the overall system to act
harmoniously207 . Once again we witness the problems of making the two
perspectives meet. Exactly the problem that organizational context should
address.
The two types of systems functionality are of course mixed in any CSCW system.
Without functionality incorporated in the system it would not be considered IT
and without interaction, sharing something, influencing each other it would not be
considered a tool of supporting the cooperative work. But the two functions
appear to various extend in different systems. We find two groups of systems: one
group of systems is meant to strongly determine the work with high level rules
and the other group of systems does not have any rules concerning the work at all,
but only provides the actors with the ability to interact. The distinction is obvious
in the difference on e.g. workflow systems on the one hand and e-mails systems,
information sharing systems and shared workspaces on the other.
In addition is should be noted that in the discussion on systems here the system
equals technique and is separated from the whole system encompassing technique
as well as use and understanding. An investigation of systems as they are
implemented and used would be more valuable than the above, with focus on the
designed purpose.
206
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8 Areas of investigation
The discussion of cooperative work and the brief overview of existing systems
point to several areas where the model and understanding could probably be
elaborated upon and improved. This chapter contains descriptions of interesting
aspects, which are investigated in the analysis of the field study.
Workflow
The workflow approaches are based on a strong focus on explicable roles,
functions, procedures etc. This may not necessarily be in contrast to the
ethnomethodological understanding of work. One would nevertheless expect that
the workflow management systems would find problems related to the parts of the
organizations, which are not easily modeled and represented in data structures.
A difference between analysis of the organization as an abstract system and the
focus on the low-level actions was claimed. Can the BPR approach be used within
the CSCW framework with its focus on the situated action? Combining the two
perspectives is not without problems anyway. And especially problematic is the
top down approach. For instance Dourish and Button notes: “Ethnomethodology,
in attending in particular to the detail of everyday action and work practice, has
been able to expose an unfortunate paradox in the design of technologies for
collaborative activity (or socially-constructed action). This is the paradox of
system design - that the introduction of technology designed to support “largescale” activities while fundamentally transforming the “small-scale” detail of
action can systematically undermine exactly the detailed features of working
practice through which the “large-scale” activity is, in fact, accomplished.”208
This realization of the problems in bridging the macro and micro perspectives on
the organization is exactly what the organizational context concept addresses.
Organizational context
Organizational context while addressing also the local creation and maintenance
of information still focus on explicable roles, functions, procedures etc. We meet
the interesting task of bridging the concrete circumstances and the abstraction
necessary to rationalize, model and make strategies etc., for instance with the idea
of an organization-wide representation of the outer organizational context.
The discussion of workflow as well as organizational contexts leads us to
investigate the problems that systems focussing on explicable roles, functions,
procedures etc. meet. The perspectives also stress the importance of making the
micro and macro perspectives on the work meet and the need for tools that help
this. These problems as well as possible solutions are areas that we will look into.
This choice of investigating the shortcomings of the perspectives was a result of
the field study as well as the study of theory. The field study, as it will be seen,
provides very interesting observations related to the problems; whereas a
discussion of the benefits of workflow systems and organizational handbooks, in
the shape discussed above, would necessarily be of a more speculative character.
208
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Investigations of workflow systems and investigations of shared spaces
We saw that systems are often described as either a) providing embedded
functionality and models of the work and processes or b) providing a shared space
without rules, but where the people using it in their work will in some way find
out what rules to use. The approach in this project is guided by the idea that to
respond to the problems the study has to relate to both perspectives. Not focus
solely on one of them. The entire set of influencing factors in the work has to be
investigated.
Tools, means and mechanisms
As discussed above it can be argued that we need a more flexible and
encompassing view on tools, means and mechanisms. The variety in itself will be
of interest in the study. Of particular interest is the way that various tools, means
and mechanisms are related to awareness, because of its coupling to
organizational context.
Users and shared understanding
Many of the above approaches to CSCW focus strongly on the users of the
technology. Some of the ways in which users appear in the models are:
• as someone who has to accept the technology or someone the technology has
to fit209
• as someone whose motives and actions can not be explicitly modeled (the
basis for the critique of the rationalistic use of plans and formal constructs as
well as top down organizational models)
• as someone who must be supported in the local situated action/work
• as the persons whose actions and environments we can study to learn about
the cooperative work
• as the persons to involve in participatory design
Of specific interest in this study is the users role as part of the whole systems.
That is, the system encompassing users, technology, societal constraints etc. This
is the system in which the work is done and thus the system that has to be
supported. This view on users brings with it the necessity to investigate the
concept shared understanding.
The shared understanding concept is problematic and of vital importance to be
able to support the cooperative work, for instance in relation to the involvement of
the users understanding and the broadened view of the tools, means and
mechanisms. As there are no strong closure in the area the investigation will be
concerning basic observations.
These areas and questions have been the basis for the analysis of the field study.
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9 Learning from a field study
The roles and methods of field studies in CSCW are addressed in this chapter.

9.1 Field studies and CSCW
Related to field studies in CSCW we typically find a focus on 1) the situated
nature of work and 2) the long-range nature of the CSCW research program (or at
least the focus on general learning as opposite to specific implementation).
First a short discussion on the last point and after that an elaboration on the role of
fieldstudies as related to a deeper understanding of the nature of cooperative work.
This involves a discussion on ethnography and ethnomethodology.

9.1.1 Long-range research
In the article “The critical role of workplace studies in CSCW”210 from 1998
Kjeld Schmidt identifies two different possible roles of workplace studies and
their usefulness for the CSCW research. The discussion has its roots in a claimed
mismatch between the effort on doing studies of work settings and the practical
results seen as improvements in implemented systems. The point made by
Schmidt is that while there might not be a direct relation between the study and a
better design of the system where the study was done, often there can be found a
relation between the results of the study and the understanding of the area and
thus design in general. In the light of this an important goal of a field study is
long-range learning about the nature of cooperative work in general. Notice that
Schmidt does not argue that the workplace studies can not play a positive role in
the design of the studied systems.
The purpose of the above is not to disregard short term, application oriented use
of field studies. Instead it points to the fact that long-term effects from fieldworkbased investigations can be of immense value to CSCW. As mentioned in the
problemstatement in the start of this report this is the approach of this project. In
the next section “Understanding the nature of cooperative work” further
discussion on the role of long term, not application oriented research is provided.

9.1.2 Understanding the nature of cooperative work
With the understanding of cooperative work presented in the chapter “Cooperative
work and people” it is clear that to get closer to an understanding of the
cooperative work a close look at the very activities that constitute the work is
necessary. This leads to a discussion of the methods of the field studies. What
kind of field studies let us investigate these matters? We approach this through a
view on the distinction between ethnography and ethnomethodology.
Ethnography is a method for doing sociological studies. “Ethnography is best seen
in contrast with other methods in anthropology; qualitative rather than
quantitative, with an emphasis on the “members point of view”, critically, with a
focus on the member’s experience rather than simply his or her action.”211
210
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Ethnomethodology is a special approach to understanding the nature of the way
people interact and make sense of the world. “...[E]thnomethodology is a
particular orientation to the practical issue of the problem of social order. It sets
out a policy for the study of practical social action.”212 Ethnomethodology often
bases its analysis on ethnographic field studies. The understanding of situated
action and much of the shared cognition analysis presented in the chapter
“Cooperative work and people” are results of an ethnomethodological approach.
A discussion of the ethnomethodological approach and the implications on how
the field studies can be useful in achieving an understanding of the nature of
cooperative work will be presented in the next couple of pages.
In Kjeld Schmidts “The critical role of workplace studies in CSCW”213 and in
Paul Dourish and Graham Buttons “On “Technomethodology”: Foundational
Relationships between Ethnomethodology and System Design”214 the role of field
studies of technology in workplace setting is discussed. Whereas the studies can
be of some benefit to the design of systems to be implemented in the studied
setting, the by far most interesting role of the studies, in a CSCW context, is
constituting a basis for ethnomethodological analysis. Dourish and Button simply
claim that in design oriented studies the role of ethnomethodology disappears.
“The locus of ethnomethodology in this approach, then, is the
ethnomethodologists’s head; it consists in how part of the process (requirement
capture) is conducted. Otherwise, all remains as it was; the process has not
changed, and nor have the artifacts it produces.”215 So with the goal of doing
research relevant to CSCW the focus should be not on the requirements for a
system for the local setting, but on the way that people make order and sense of
the cooperative work environment. This will be discussed next. First just a brief
note on that a valuable part of the ethnomethodological analysis of the field study
can be reflection on what kind of systems would influence, help, hinder etc. That
is, it can be useful to think in specific technologies and systems but only as part of
the analysis and not as the single most valuable outcome of the analysis.
How do you use field studies in ethnomethodological investigations? We here
take a look at approaches and examples on uses. We specifically turn to Kjeld
Schmidt, Lucy Suchman, Paul Dourish and Graham Button.
Suchman considers the implications of ethnomethodology on the research
methods: “The first is a fundamental change in perspective, such that the
contingence of action on a complex world of objects, artifacts and other actors,
located in space and time, is no longer treated as an extraneous problem with
which the individual actor must contend, but rather is seen as the essential
resource that makes knowledge possible and gives action its sense. The second
change is a renewed commitment to grounding theories of action in empirical
evidence: that is, to building generalizations inductively from records of
212
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particular, naturally occurring activities, and maintaining the theory’s
accountability to that evidence. Finally, and perhaps most importantly, this
approach assumes that the coherence of action is not adequately explained by
either preconceived cognitive schema or institutionalized social norms. Rather,
the organization of situated action is an emergent property of moment-by-moment
interactions between actors, and between actors and the environments of their
action.
The emergent properties of action means that it is not predetermined, but neither
is it random. A basic research goal for studies of situated action, therefore, is to
explicate the relationship between structures of action and the resources and
constraints afforded by physical and social circumstances.”216
Suchman argues for using video as a tool for empirical investigation of situated
action. “[T]he study began with a commitment to an empirical approach, along
with the conviction that situated action cannot be captured empirically through...,
paper and pencil observations, ... Analyses of contrived ..., observations, ... rest
upon accounts of circumstances that are either imagined or recollected. One
objective in studying situated action is to consider just those fleeting
circumstances that out interpretation of action systematically rely upon, but which
our account of action routinely ignore.”217 Instead she argues that a video camera
will be a usable tool. In the project it was experienced that a video camera can
come in handy in the investigation, but the general superiority to note based field
studies was not experienced. First, the analysis of observation data happens as the
data is collected. Secondly, the analysis of the data from the video camera is no
more objective than the analysis of the observation. Of course seeing the same
sequence ten times may give more accurate descriptions of actions (“6.3 seconds
later” instead of “shortly after”) and submerged in the observation the observer
only sees part of what going on. In other words video is a usable tool. But on the
higher level both video and pen and paper analyses are intrinsically subjective (as
any other analysis will be.).
Schmidt also relates to the role of field studies in the article discussed above. “In
order to develop computer-based technologies which can enhance the ability of
actors to 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, and thus give us access - analytically and conceptually - to
the intricate ways and means of the production of social order in cooperative
activities.”218
216
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Paul Dourish and Graham Button suggest a new term “Technomethodology” to
cover the field of work where ethnomethodology and computer science in their
own right (as opposed to being tools for analysts with another understanding) are
used together to get an understanding of IT work settings. “The interaction
between [ethnomethodology and computer science] takes place in the interactions
between the foundational elements of each discipline...Our goal is to draw
foundational relationships from which to proceed together. We refer to this
approach as “technomethodology”.”219 They suggest that the fundamental
theoretical models of the two approaches should be used together. Here they use
an example where the ethnomethodological term “account” and the system design
term “Open Implementation” are used together in an analysis. The most important
part of their idea is them pointing out the problems in doing either
ethnomethodology with a bit of computer science or even worse computer science
with a bit of ethnomethodology. This follows naturally from the fact that the
abstractions, symbols, references etc. that the system developers use has to be
understood in a ethnomethodological frame in general and not only applied with
the use of this understanding. This said, it should be noted that the two frames of
understanding have fundamentally different properties and can not really be
intermeshed, but should rather be layered. Rudely put, any system developer has
to know ethnomethodology to have an idea of the nature and implications of his
actions. Any ethnomethodologist does not have to know computer science to do
his job. He could be working on something completely different. But when
working in the field of CSCW it could of course be argued that an important
competency would be knowledge of the fundamental theoretical basis of computer
science.220
All the above approaches stress the need to investigate the means by which the
members of the cooperative ensembles accomplish the work. They also point to
the importance of the members’ understandings and a qualitative approach. An
investigation of the means, mechanisms and tools as described above from a
qualitative approach minded on the situated nature of action would clearly fall
within these frames. Most work in CSCW follows these overall guidelines.
Important examples are: investigation of awareness in flight control and the
London Underground221 , investigation of work process and work practice222 and
investigation of the use of artefacts as coordination mechanisms.223
A final comment will be on the possibility of generalization. A question that has
been debated is “With the focus of ethnomethodology on the situatedness, then
how can any field study be brought outside these local circumstances and be of
any value in other situations.”224 The answer is found in a distinction between
219

Dourish, 1998, p.13
Maybe this could even be expanded to cover some basic organizational/economic theory as
well.
221
Heath, 1992 and Harper, 1993
222
Dourish, 1998
223
Schmidt, 1994c and Schmidt, 1996a
224
Dourish, 1998, p. 25
220

__________________________________________________________________
71

CSCW in Organizations - A Perspective on Workflow, Awareness and Organizational Context

__________________________________________________________________
“abstract and concrete” and “general and particular”225 . An abstract model can be
valid and useful if it is directed towards the particularities of the situation where it
is to be used. “The crucial feature of these abstractions is that, abstract though
they are, they are uncovered and operate in the particular. This concern with the
particular is a fundamental methodological tenet of ethnomethodology, dealing
with naturally-occurring everyday behaviour rather than with generalisations of
social action. They are abstract in that they are not concrete; they do not set out
how it is that any given [action] will unfold. But they are abstract, none the
less.”226 The problem is not that it is impossible to use the results from field
studies in other contexts but that it of vital importance that the meaningful details
are not abstracted away. Not in the analysis, not in the abstraction and not in the
use.

225
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Part two - A field study
In this part a field study is presented with a discussion of the possible theoretical
learning from the observations. The part also features the development of a new
integrating perspective on the cooperative work seen from a CSCW perspective.

“No matter how many facts are told, no matter how many details are given, the
essential thing resists telling. To say that so and so was born here and went there,
that he did this and did that, that he married this woman and had these children,
that he lived, that he died, that he left behind these books or this battle or that
bridge - none of that tells us very much. We all want to be told stories, and we
listen to them in the same way we did, when we were young. We imagine the real
story inside the words, and to do this we substitute ourselves for the person in the
story, pretending that we can understand him because we understand ourselves.
This is a deception. We exist for ourselves, perhaps, and at times we even have a
glimmer of who we are, but in the end we can never be sure, and as our lives go
on, we become more and more opaque to ourselves, more and more aware of our
own incoherence. No one can cross the boundary into another - for the simple
reason that no one can gain access to himself.”
- Paul Auster, The Locked Room, 1987
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10 The field study
As part of the work in this project a field study of a work setting was done. The
form of the study was, as it will be described below, observation and to a lesser
degree participatory observation. First the methods and the overall framework will
be presented, followed in the next chapters by the observations and analysis.227

10.1

Method

The methods are carefully described in the earlier work in the project228 and will
not be discussed at length here. A few words on the nature of the investigation
will be necessary though. The discussion in this section is based on an
anthropology book on doing fieldstudies by Russel Bernard229 and a collection of
articles on the nature of qualitative studies230 .231
Qualitative analysis
The nature of the field of study leads to a qualitative approach (contrary to a
quantitative approach). Where a quantitative study will use empirical
investigations to put data into an already established model with the objective of
getting an understanding of the field according to this model, a qualitative study is
used when the model has yet to be established. Part of the objective of the
qualitative study is thus to find a useful description of the unit of analysis.
A qualitative study can use quantitative data as well as qualitative data; it is in the
interpretation and basic understanding of the study that the qualitative quality lies.
An open mind and the continuous creative testing of ideas about the matter of
investigation are the most important aspects of a qualitative study.
Observation
The investigation method of this field study was primarily observation. There are
many possible types of observation. Ranging from “fly on the wall” observers to
full anonymous participation. From observations where the subjects have no idea
that they are being observed to observations where the observed are very aware of
(and influenced by) the observation (like in laboratory settings or to a less degree
special HCI test facilities).
The approach here chosen was a rather passive observation. The observed was
followed through normal working hours for several consecutive weeks. This
227
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allowing for the observed to feel more natural about the observation and thereby
minimizing the disturbance in the activities that any observation inevitably causes.
Conversation much like the one between a trainee and experienced employee went
on most of the time.232
Notes
Continuous note taking both documented and stored the observations for later use
as well as registered the reflections done while observing. Everything considered
of possible importance was written down (if possible at the level of quotes from
conversations, buttons pressed on the keyboard etc.).
Note taking as a method of getting data has several implications. First of all, it
should be considered the first part of the analysis rather than data collection. The
notes will be the observers interpretation of the events and can not be ascribed
some objective qualities as e.g. a video camera. This has a positive and a negative
effect. The negative is that you can not re-experience scenes or let others
experience them, without the initial bias. Anything not noticed is lost, and errors
and uncertainties and levels of granularity cannot be corrected/changed if you
later wish to. Two important positive effects of the approach will be mentioned
here. First, the level of granularity and the focus point can be easily changed
during observation. A video camera of course can not do this. Secondly, while
doing the observation and taking notes you continuously reflect upon and analyze
the observations. From experience I can say that many interesting, valuable ideas
emerge while taking notes. A focus on re-occurring events, small differences and
patterns comes naturally from this approach. Questions can be asked about
particular action that would have been forgotten at the time a recording has been
analyzed etc.
Why not then combine the two: take notes and videotape it. Practical matters
alone can make this approach impossible. A few examples: a) Some organizations
would not want a camera recording every action, in any case it would be a lot
more difficult to be permitted to do the field study if it involved video cameras. b)
The analysis of videotapes would increase the time necessary to do the analysis
many times over. c) Locations where people move around and engage in
conversations across the room are very difficult to monitor and it would demand a
lot of equipment. Also on the methodological side there are difficulties. If being
observed changes the behavior of people, then putting up a camera continuously
monitoring them most certainly will as well. There is the chance, that it will take
even longer for them to get used to the camera, and that the effect on behavior will
be stronger than that of just being observed.
This do not suggest that video recordings are of no use, but simply shows that the
choice of not doing recordings can be necessary and can have positive as well as
232
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negative implications. The results from this study give examples of both. On the
one hand a detailed analysis of a couple of specific man-machine interactions,
would have provided very interesting inputs to the discussion on the script-map
nature of plans. This has not been possible because of the limited granularity of
the notes.233 On the other hand my impression is that much of the relaxed inside
talk on the organization and the accept of the observer in a role much like that of a
trainee would not have been possible with a camera on a tripod placed in the
room.
It was considered to go back to the setting and do some further observations, this
time with a camera. This option was decided upon by a sudden rearrangement in
the organization and the resulting instability.
Validity and Reliability
Lastly a comment on validity and reliability. Reliability can be defined as how
correctly you measure the variable you wish to quantify/describe. A typical way
to judge this would be asking, would another experiment come to the same result?
It can be argued that in a study of this nature such judgement would be difficult,
or rather have no meaning at all234 . Much more interesting is the question of
validity. That is, are the conclusions from the field study valid? Can the data
support the claimed results or are there other more likely interpretations. While
this is of course not possible to decide upon definitely, there are ways to make the
interpretations seem more likely. Three important methods are: discussing the
results with the people that has been observed, discussing the results with other
researchers not involved with the study and comparing the results with other
investigation from the same area. If inconsistencies appear, it does not mean that
the results are wrong but it certainly points to something interesting, that can be
worth taking a look at. All three methods have been used in this project.235

10.2

The frame of the field study

The study took place over two months in a large insurance company, here called
Danish Insurance. The focus of the study was on a process that was already at the
start of the investigation seen as interesting by the analysts in the company. It
involved a computer system; it was important for the organization in that it
concerned the handling of many payments; it involved crossing organization
boundaries and interaction between several individuals, co-located as well as
dispersed.236 The study was divided so that the first month was spent in a
department that handled part of the process and the second month in the
department that handled the other part. All of the time regular visits were paid to
the department of the organizational analysts, where their work, that involved a
BPR inspired analysis of the organization, was discussed. Here also formalized
process descriptions, organizational hierarchy charts etc. were procured. As a
matter of form it should be noted that a couple of months after the completion of
233

I can not document that the findings are not (unreasonably) read into the observed situation by
myself during the later analysis. This would be possible with a recording of the specific situations.
234
Once again this will be apparent from the above discussions on cognition and situated action.
235
And in Christensen, 1999 some interesting outcomes are discussed.
236
This was clear already at the start of the study. This promising area turned out to be very
interesting in many other aspects as well.
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the initial field study a major reorganization took place. The organization was
characterized by confusion and uncertainty for several months and further
investigations would not have been easy. This might not have had any effect on
the outcome of the project but it did effectively decide on the question of whether
to go in with a video camera and do some more fine-grained investigation. This is
not a weakness in the work but just a choice of where to focus that was decided by
circumstances instead of by my own considerations.
A short introduction to the insurance world and the setting of the organization is
provided before the results of the observation.

10.3

Insurance

This section describes the product and climate of the organization. It is based on
books on insurance237 (partly from the education of the staff in the insurance
companies) and on discussions with employees of Danish Insurance. The
insurance type mainly dealt with in the field study is assurance, but the general
term insurance will be used everywhere.
A bet
When introducing to insurance the metaphor of a bet is often used. The customer
and the insurance company “bet” on whether something will happen or not.
Usually this bet is set up in such way that if some misfortune should befall the
policyholder, he will “win the bet” and the winnings will serve as a compensation
for the inflicted loss. This serves to bring the idea of probability into the
understanding. Shortly after, though, this picture of a bet is negated as pension,
assurance, tax deductions, and different combinations with typical bank products
strain the betting metaphor beyond its limits.
Insuring persons, and collective insurance
A special subgroup of insurance is insurance of persons. A person can be insured
against accidents, invalidity or loss of ability to work. Also a special type of
insurance that has the characteristics of a savings account belongs in this group.
The insured pays a certain amount until he reaches a certain age. Here the
insurance falls due, either as one payment or a series of payments. A special type
of insurance is collective insurance. Special legislation makes it possible for
persons to be insured as a group if they have another reason for being a group than
the insurance. Insurance of employees through a company is organized so that the
company draws either a specified amount or a specified percentage of the
employees’ monthly salary and uses it as payment on the insurance.
Health tests
Usually health tests must be made before the customer can enter into an insurance
agreement. The price and allowed types depends on the health of the customer.
Certain changes of the insurance also require health tests. These tests are made by
the customers’ doctor and are evaluated by the insurance company.

237

Paludan, 1996 and Forsikringshøjskolen, 1997
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Payment regulated coverage and consequences of not paying
The amount paid can change and with that the insurance coverage. In this way
simply paying more each month can raise the coverage on the insurance. This will
usually happen as the customers’ salary rises. If at a time the payments on an
insurance stops the status of the policy is changed to a “free-policy” (In Danish
“fripolice”) with the cover of the amount paid until the stop of payments. In this
state no payments on the policy are expected.
Regulation
The insurance market is highly regulated. The role of insurance as a tool of tax
deduction plays an important part in this. But also political considerations on the
role of welfare and pensions are of importance. New laws on taxation or
specifically on insurance have wide implications on the types of insurance sold
and the reconfiguration of already established situations.
A large stable market and new trends
The insurance market has been stable and rather protected till the present.
Companies’ merging has led to a situation with a few big companies dominating
the market. Recently a discussion on the opening for re-negotiation of insurance
conditions more than once a year was in the media. The argument was that the
customers simply did not consider insurance as an object for price and coverage
negotiation. Once having bought insurance the customers tended to forget about
it. Many customers consider the insurance a necessary evil and will have nothing
to do with it. New trends however have started to emerge in the insurance market.
Interested competition from foreign companies (until now limited to special
markets like car insurance), more demanding customers, the general trend towards
using Internet and e-commerce in the banking sector. This points toward a more
flexible and dynamic insurance market, but has not led to much change in the
insurance companies as yet.238

10.4

The organization Danish Insurance

This section contains a description of the company of the field study. Danish
Insurance has a long history. Companies have merged several times leading to the
current situation. It operates solely in Denmark, covers the entire country and is
one of the largest insurance companies. Mainly it operates from one central
location but has local agents spread out over the country. These agents are either
located in banks or special local offices, called “Pension Centers”. The sale is
done in the local offices and the further handling of the policies and payments are
done centrally. The company offers several insurance products. In this project we
only touch upon the life insurance/assurances. The study only covers a limited
238

In the organization of the field study the trend had been noticed on the management floor of the
company at the time of the study and recent initiatives (reorganization in the management and
analysis departments as well as work towards analysis and improvement of the organization) could
be seen as answers to this. In the last two months of the project some rather encompassing changes
were initiated in Danish Insurance. These have not been studied and will not be taken into
consideration in the project. To many fluctuations and to much uncertainty made it impossible to
investigate these matters properly, especially when taking the limited time span into consideration.
It is noted here to show that there is a feeling in these companies that they will have to adjust to be
able to maintain their position on the terms of the new competition.
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part of the overall organization. This is of course done to get under the skin of the
work processes and get a deeper understanding of the cooperative work. The
selection of the area to focus on was done early in the project and is motivated
above.
Danish Insurance employ almost 1500 people, these are distributed with 575 in
administration, 300 in service functions and 575 in sales. The figure below is a
chart of the part of the organization of the field study. The departments marked
with dark gray are the departments where the observations took place. The light
gray box shows the parts with the closest connection to the overall work process
studied. The label “department” indicates that there are several more or less
identical departments or that Danish Insurance preferred them not to be named.
Insuranceadministration

Administration

Company
Administration
Company

Private
customers

department

Payment Service

department

Companies

Private

department
department
Process Analysis
department
Business
processes

department
department
department

department

department

Agreement

Figure 11: A chart of the studied part of the company. The dark gray parts are the ones where the
observation took place. The light gray area marks the part related to the work process.

The specific process that was in focus in the study concerned the handling of
payments from customers (companies) to Danish Insurance. The process will be
described in the next chapter. Here it will suffice to note the two involved
departments, “Payment Service” and “Company Administration” and their place
in the structure. At the time of the field study parallel internal investigations of the
organization and processes took place. These were done in the department of
“Process Analysis”. This work was studied as well. It may be worth noting that
the studied departments belong to two different parts of the management
hierarchy.

__________________________________________________________________
79

CSCW in Organizations - A Perspective on Workflow, Awareness and Organizational Context

__________________________________________________________________

11 Analysis of the study
The results of the study are presented together with the analysis. This is done to a)
reduce redundancy, b) avoid a dry (and potentially boring) description of the
observations in the field study and c) to make the points in the analysis appear
more clearly. I am aware that this is done at the expense of the value of a good
rich case description with the following reduction in the possibilities for reflection
and interpretation by the reader. The approach with the rich description has been
used in the previous work in the project239 and can (unfortunately in Danish) be
accessed there.
The field study offers rich possibilities of exemplifying, supporting and enriching
many of the points presented in the chapter on CSCW. Presented here are
observations that address a) workflow, b) organizational context, c) awareness and
d) the methods of coordination in various shapes as suggested above.
A possible way to structure the presentation would be ordering the observations
according to the theoretical subject. That is, one chapter with the findings
concerning organizational context; one chapter on coordination mechanisms etc.
This turned out to be not only difficult but actually working against getting one of
the conclusions of the project communicated. To investigate the nature of the
cooperative work it is not enough to focus on one aspect at a time, the way in
which the perspectives overlap, support and contradict each other must be studied.
This means that the observations related to several issues are discussed together.
To elaborate on all of these matters at the same time would however be
impossible. The reason for the multitude of perspectives is among other things the
complexity of the area and trying to discuss it all at the same time would be
extremely difficult (if not impossible) for the reader as well as the author. Because
of this the analysis has been split into two parts. The first part is ordered according
to the observations and the second part according to the perspectives we wish to
examine.
It has been chosen to order the observations and initial discussion according to the
level of the observation. The subjects are ordered in such way that the granularity
of the view is made finer while the area of focus becomes smaller through the
discussion. We so to speak zoom in on the work. First the entire workarrangement and the reason for there being an organization is considered. Then
the work across a departmental boundary is investigated. And finally the work
within one of these departments is examined. This leads through a range of issues
most importantly workflow, organizational context, man-machine interaction,
awareness, shared and different understandings and the tools, means and
mechanisms used.
The analysis of the field study is structured with a chapter on the work seen “from
the outside” (that is, without focus on the concrete actions taken to do the work)
239

Christensen, 1999
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and a chapter on the work “seen from the inside” (where the concrete actions and
not the abstraction are in focus). During these chapters the findings are related to
the theoretical basis. After this follows a chapter where the observations are
discussed in relation to the specific theoretical matter as they are presented in the
theory chapter.
In the discussion of the field study the terms used by the people in the
organization are used. While it may be distracting at first, I am convinced that
using the original terms will reduce the loss of important details that inevitably
comes with a presentation of a field study. Terms as “Windows” and “deposit
money on the policy” should effect that focus is kept on the involved actors
understanding of the work.
Some original data from the observation are reproduced. These are made
anonymous. Please note that the Danish date format is usually day-month-year.
For instance 10-01-98 would be January 10th 1998.
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12 Work seen from the outside
Workflow is addressed several times in the following chapters. Workflow is here
the flow and meshing of work seen from whatever point of view that could be
interesting. That is, no strict formalization of the notions of workflow is profitable
here240 . Though we do take special interest in the flow of work between people (or
entities that behave similarly) and not on the meshing of activities of a sole
individual. In this analysis a sharp and rigid definition would only be narrowing
down the field of analysis with the potential loss of valuable insight. Actually it
will be seen that aspects not covered by strict workflow management systems
definitions are of importance and thus that narrow and application-oriented
definitions of workflow can not deal with several important aspects of the
cooperative work.
As stated above the perspective will at first be on the whole organization and the
work that it accomplishes. Issues, as the valuable core of the work and the relation
between the designed workflow and the actual organization, will be discussed.

12.1

Valuable work

Before the analysis of the actual workflow, we will take a look at what would in
the section “Cooperative work and structure” be seen as the central, valuable
production process. The reason that the organization exists is that people demand
the insurance products it offers. This product would primarily be insurance cover,
even though for instance information on products could be seen as a valuable byproduct. As this is only a stepping stone to a more complex (and useful) picture
we will stick to the product insurance cover, as the only one. In this way the items
produced can be narrowed down to a) the negotiation and issuing of a policy, b)
evaluation of health conditions, c) evaluation of insurance incidents and d)
handling in and outgoing payments according to the insurance agreement. These
are the three pieces of work that the organization should support241 . The picture
(figure 12) below shows this very simple situation.
Customer

Company
§

$

Figure 12: The work that the customer demands.

240

Examples on definition of workflow can be found in Schäl, 1998 and Riempp, 1998.
Outsourcing of the medical part or the payment part is options. However they still have to be
done somewhere. The work can cross organizational boundaries.
241
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To this we can add legislation and regulation in the area. Legislation can enforce
additional work. It also enforces specific structure on work that is already part of
the valuable and central piece of work. Legislation regarding auditing and use of
registers with content on individuals are examples on legislation affecting Danish
Insurance. Other examples are laws on the allowed types of insurance, on
discrimination (health, gender, etc.) and on taxation.
The situation of Danish Insurance is much more complex than the one described
above. First of all, the product is not individual insurance but insurance as part of
a deal made between a group of people (related through an organization) and the
insurance company. Secondly, to meet the demand on local contact between the
insurance company and the customers, local branches called “Pension Centers”
are established. This of course could be done in another way, but the demand is
for local negotiation and selling of insurance. Finally, the organization has a
history. The present organization is not designed for the current situation but is a
result of adapting and changing an organization that reaches more than a hundred
years back in time and consists of several organizations that have merged during
the past. The picture below (figure 13) shows this more complicated setting with
local sales, regulation, the administering of collective arrangements etc.
Company

Insured

Regulation

§
Pension Center

$

Firm

Figure 13: The demands with "pension centers" and regulation added.

While the first two reasons can be seen as closely related to the product in a
rational way (for instance people demand local offices) the historical reason is
not. This is nevertheless the situation at hand and the evaluation and possible
design process of the workflow will have to take this into account. Will it pay off
to buy new office buildings, hire new people, buy new databases or is it better to
modify or keep the structures that are already established?
Danish Insurance offers two fine examples on the importance of the history of the
organization. 1) The population of policies encompasses agreements made several
decades ago. Any new system will have to provide tools to handle these. This will
be a part of the constraints of any development of new processes and systems. For
instance a situation where the company would actually offer new and better
agreements to customers converting to a new type of policy is not far from. 2) The
policies are managed with the aid of a large computer system. This system is
actually an integration of two separate computer systems with each its distinct
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type of policies (one group insurance and one individual insurance). A special
type of insurance made an integration of the two systems necessary. The every
day work with the policies is strongly influenced by this integration being only
partial.
That the way things are produced influences the value as well as what is produced
(if it makes any sense to make a distinction) is very clear in cases like ecological
production of food or electronics made by use of child labor. What is argued here
is that in defining the core product it is necessary to take into account factors
regarding the qualities of the production process as well as the product. This could
lead further into discussions on marketing, politics, lobby organizations etc. We
will end the discussion here, with the point on the complexity of determining what
the valuable work is.
With this consideration on the basic elements of the product that the organization
offers behind us, a view of the actual work structure is presented.

12.2

Actual workflow

The first point to make here is that there is a vast difference on the valuable work
that was suggested as the central work in the previous section and the work that is
actually done. This is caused by several factors. First of all, there are other types
of valuable/necessary work like public relations, finances, keeping up with
legislation etc. This can be seen as limitations in the model suggested above.
Secondly and more importantly, the nature of the work that has been the center of
activities has in itself been changing through the years. As the economic situation
of the customers and the regulation has changed so has also the types of products
in demand. The expected service and flexibility has changed as well; with the
addition of want for Internet access to the policies as the newest addition. These
changes in the work that are demanded/valuable and the history of the
organization in terms of traditional ways of doing things, merging of different
companies with different focus areas, systems and traditions and the inevitable
inertness (sunken cost in development, training, technology, already agreed
commitments) of organizations has lead to the situation where the work, that the
organization accomplishes, is rather different from what would be the valuable
work seen from the consumers/stock holders/owners eyes in the moment of
analysis.
This is in itself neither bad nor good. It is simply the nature of organizations. In
this specific organization though obvious problems is the outcome of the history
of evolvement. At the time of the field study a division of the organization had the
task of making flow diagrams of the work done in the organization. They simply
had to find out exactly what was going on. Who was doing what, and how?242 It is
clear that the workflow diagrams are made to describe work as it is done and not
the other way around. The objective is to be able to analyze how work could be
done from some rationalistic point of view. Some Tayloristic touch was present
(time studies) but also more general analysis (where to focus, what would be
242

This is a part of the process of doing BPR (Davenport, 1993), CIM-work (IPV, 1999) or other
change programs. The idea is to find out where you are before you start going somewhere else.
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beneficial relations to the outside etc.). The effort to find the workflow by going
out and taking a look at what people do (in a traditional rationalistic manner
without any doubt that the truth can be modeled) in itself shows that the workflow
diagrams that already exist are in no way describing the actual work done. This
neither in a detailed or a semi-detailed way. Other ways this fact express itself are
that changes in procedures are often just mailed (or e-mailed) to rather arbitrary
people (at least no guidelines for who should receive what existed) and in no way
are guaranteed to be received by the people whom they are intended to affect. This
neither as original procedure description nor through heads of departments or the
like. In one department the descriptions of procedures stood in a ring binder never
used. Actually I was told to just take the ring binder, “We never use it”. When I
returned it three months later they had not missed it. This of course could be a
sign that the procedure descriptions that were in the departments are internalized
in the persons and structures in the part of the organization. This is contradicted
by the existence of locally prepared procedure descriptions of the same procedures
as found in the ring binder (that were not used either) and many other
circumstances, as it will be argued in the following sections.

12.3

The money flow

Here we shift focus from the entire organization related to pensions and the work
accomplished there to the smaller part of the organization that was investigated in
the field study: The handling of payments from company customers to Danish
Insurance and the related tasks. The obvious explanatory and not deciding nature
of the workflow designers work could point to a system where the workforce
decides the way things are done, but that is not a convincing description either. In
fact the workforce are in many way led in their work by the computer system
which is a central part of their work. For the people in the two settings of the field
study a great deal of the interaction with the field of work is through the
computer. An understanding of the work and the workflow in the organization
could thus start with an examination of the computer system, more specifically the
way that the computer system handles the incoming payments. Could it here be
argued, that the computer system is of course designed and in that way the derived
work is also designed, and then as a whole the planning of the organization and
the work is actually done in a way, that resembles the idea of designing in a
rational way from above? No, not really. There are several objections to this
thesis. The computer programs are a patchwork of two separate programs
(because of the appearance of a hybrid type of insurance), the use of computer
programs are not determined in any direct and predictable manner, apparently
there has not been a focus on the work but on the data structures in the design of
the systems. The notion of the work in the IT department is pretty much the same
as the one of the analysts. More arguments can probably be found, but we have
enough objections to render the thought obsolete.
The diagram (figure 14) below shows the electronic flow of money between
different states in the computer system. The flow is a simplified version of the
organizations own diagram (The simplification consists of parts of the flow being
cut out, since they do not relate to the areas of the study.) The money of course
does not actually move with the state of representation in the system. It is placed
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in a bank or invested by the company itself as soon as it comes into the
organization. However it is initially placed in a special account and transferred to
another when the amount has finally been placed on the policy. In the following
the flow is the change of the representation of the money in the system. These can
be seen as state changes of the money chopped into discrete amounts. With the
inclusion in a state may follow a) the classification in a certain category (e.g. of
importance when searching or listing the amounts in the system); b) the
appearance on different printed lists with various functions; c) that persons or
divisions have a responsibility for taking certain actions on the amounts; d) that
the computer system will take action on the system (e.g. match the amount with
certain conditions once a day).
The names on the different division, actions, etc. are chosen to reflect the
ambiguity and lack of defining meaning of the original diagram. If the names do
not clearly signal the content, it should not solely be ascribed to difficulties in
translation. It will later be argued that the meanings of the different activities are
not clear and consistent in every detail for the participants in the work either.
On the left of the figure are the parties that are in contact with the money. The
arrows show the different transitions of the state of the money. The fat arrows are
the money “highway”243 where everything is automated and there are no errors or
irregularities in the data that makes human intervention necessary. The money
comes as payments from the customer (an electronic message from the bank). The
money arrives at what we here call “cashiers office” (In Danish “kassen”), it is not
an office but a function that takes care of the balancing that a cashiers office
usually do. The data are checked and errors, if any, are corrected. The money then
goes to “Account” (In Danish “mellemværende”) where a list of expected
payments and the current payment status are a central part of the work This for
instance relates to the payment regulated coverage mentioned in the section on
insurance in the previous chapter. Here once again errors are corrected. The
money goes to “Trim”, where a large batch process is run every night. If the
amount match certain criteria it is transferred to the final state of being paid and
accepted to the policy. The money remains on “Trim” until changes have been
made so that it can be accepted.

243

The term “Highway” was used by the analysts.
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Figure 14: The flow of money in the computer system.

It is around this flow, built into the organization through the computer system,
that the work is organized. Every time the money detours from the “highway”
human intervention is needed to fix the problem. Sometimes this involves
correcting data, other times changing the policy and sometimes it is simply doing
tasks that relate to the operation of the computer system and has nothing to do
with the money. This interesting situation will be examined further below.
This leads to the metaphor of a conveyer belt. The money is placed on the belt in
the one end and will, if nothing goes wrong, be transported to a state with the right
amount on the right policy in the other end. If the money for some reason gets
stuck or falls of the belt, an operator is required to get the money unstuck or put it
back on the belt in a way that it will get transported further down. This metaphor
was used by several of the members of the staff, operators as well as analysts.
Placed on policy
Customer

$

$
$
$

Operator
Figure 15: The work was compared to the work of an operator at a conveyor belt.

As argued above, this arrangement of the computer system to some degree
determines the flow of work. a) Some tasks are to be accomplished (e.g. the
balancing of the amounts on the incoming transmissions) and b) a certain order of
these tasks is determined as well (e.g. money goes to “Account” before it goes to
“Trim”). Also a c) plan for the responsibilities for certain actions is built into the
system. Access rights makes sure that some actions can only be taken by
personnel in specific divisions. But as it was also shown above, the system only
determines the way the work is done to a certain extent.
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12.4

Summary

In the observations above we see workflow from three different perspectives. The
first is a planned interaction to rationally organize work according to some
valuable core of work, which justifies the existence of the organization. The
second perspective is of a department in an organization that tries to find out what
is actually being done in the organization and tries to understand and relate these
local activities to each other in workflow diagrams.244 The third shows that the
workflows to a large extend are influenced by the design of the computer system.
This not in a way that can be described as planned interaction that is realized
through implementing these plans in the structure of the computer system (that the
IT-department actually did the workflow planning). It could better be understood
as a computer system, designed to automate certain routine checks on payments,
inadvertently setting the frames of what work is to be done and how.
Several interesting conclusions can be drawn from these first and overall
impressions of workflow.
Firstly, related to BPR and rationalization in general we note that the valuable
work is hard to find. Further, the rationalization process has to involve the
external as well as internal history of the organization. External for instance
because of the importance of change in demand, regulation, competition. Internal
for instance because of the importance of sunken costs in equipment, education as
well as already established obligations.
Secondly, even if a workflow system of course influence the actual workflow it
does not necessarily strongly determine the low-level actions. The workflow is
always more than the designed systems (technical as well as social).
Thirdly, because of the nature of formal constructs the workflow systems should
not just support the organization as the roles, procedures etc. as it is found in the
process analysts’ charts or models. Here the actual understanding and use of the
formal construct must be included.
These points are elaborated as we further investigate the work.
With these overall considerations on the nature of workflows, we go to a deeper
level of investigation and take a look at a specific part of the work.

244

Actually this was the situation in some areas, while in other areas the investigations of the
workflow lead to understanding as well as redesign in collaboration between the workers and the
analysts. In this way the workflow not only was a picture drawn of already existing procedures but
part of the design and implementation of procedures.
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13 Work seen from the inside
Once again we narrow down the field of the study. We focus on one specific kind
of problem that the money can run into on its way through the system and on the
work that people have to do to get the money through to the right destination.
Here we do not only search for the most rational, effective, fast, cheap, etc. way to
do the value creating work. This is now only one of the matters of interest and we
investigate the work from several other aspects as well
The observations are structured in four sections: “Windows”, “Organizational
boundaries”, “Organizing work within the department” and “Redesign”. The
section “Windows” presents the central activity around which the work is
structured and each of the following sections presents various aspects of this
work.

13.1

“Windows”

Specifically we turn to the handling of “Windows” (In Danish “Vinduer”). The
word “Windows” is well defined in the sense that everybody knows the word in
its special meaning and has a strong idea of what the concept covers. We will see
that this meaning does vary from group to group and that it is not a completely
stable meaning that is ascribed to the concept. “Windows” are not seen as
something mystical but on the contrary a very down to earth part of daily work.
“Windows” are received payments (on a policy) that as specific amounts in the
computer system for some (specified) reason can not be connected to an expected
payment on a policy and therefore “waits” in the system. To qualify as a
“Window”, as contrary to other types of amounts that the system can not place, an
amount has to correspond to specific criteria (or set of criteria). Twenty-four
different “error-codes” in the system lead to “Windows”. The most frequent of
these are (in order of decreasing frequency):
1) Change of Company Registration Number (In Danish “SE nummer”): Relevant
in case of a person changing his job or if the company changes its number.
2) Absence of application form: This mainly occurs in relation to new policies
where the application form has not been handled yet, but the payments have
started to arrive.
3) Waiting for information from the caseworker in charge of the case (In Danish
“Sagsbehandler”): A case is a special term used in normal conversation and in the
systems. Work on the policies is referred to as casework. The employees in
“Company Administration” are called caseworkers and in the system a special
function called “Case” (In Danish “Sag”) gives information on policies being
worked on, as well as information on the specifics of the work being done. If
someone is working on a policy, payments on the policy are put on hold.
4) No policy in the distributor pool (In Danish “Fordeler bestand”): The
distributor key (some percentages or amount specified in the system) determines
how to split amounts between different policies of the same customer.
5) No policy to match “Civil Registration Number”: The system has no policy on
the person. Usually caused by an error either in the system or in the data from the
company.
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The figure below is a cutting from the money flow diagram from above. We see
the automatic process (“Trim”) and the amounts being handled either in “Payment
Service” or in “Company Administration” (According to whether they are
“Windows” or not).

Trim
Attempt to place
money on policy

Manually adjusted money

Window

Company
Administration

Handled windows

Money not placed

Handling of
not-Windows

Handling of
windows

Figure 16: The concept of "Windows".

In the following two sections the actual work in handling the “Windows” is
examined. First with focus on the co-operation between the two departments and
after that moving closer in on the work in “Company Administration”.

13.2

Organizational boundaries

This section contains the first part of the analysis of the work with “Windows”. It
takes focus on the work between the two departments, also presenting the setting
for some mechanisms discussed below.
As described in the preceding sections the “Windows” are handled in two
departments, each with their distinct functions, competencies, possibilities for
system use, accessible tools etc. The cooperation between the two departments is
especially frequent and important in relation to one type of “Windows” handling.
It occurs when “money is to be deposited on the policy” (In Danish “Penge skal
sættes ind på policen”). This will be discussed in this section but first we will take
a look at the two departments.

13.2.1

Intermeshing distinct tasks

As it shows on the money flow diagram, the departments have other functions not
related245 to the handling of “Windows” and not involving interaction between the
245

Of course it can be argued that the tasks in some way are related. Here it simply means that the
worktasks do not influence each other in a way that is clear, immediate or estimated of importance.
They are not seen as interconnected in the daily work or by the analysts.
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departments. “Payment Service” among other things makes sure that the right
amounts arrive; makes sure that only the correct reminders are sent to customers;
handles the incoming data; pairs up papers from the system and the bank showing
that the money actually arrived and adjusts the “Distributor” (The key that
determine the way the payments are to be split if the customer has more than one
policy). In “Company Administration” newly written insurance is handled as well
as changes to old ones, this on general level as well as individual levels. The tasks
involve paper work, communication internally in the organization as well as with
customers and “Pension Centers” on phone and by mail and e-mail. Most of the
tasks involve use of the computer system. The system is a combination of a newly
implemented Lotus Notes system (used for e-mail and calendar) and an internally
developed system with e-mail, address book, an organizational handbook246 and
the system for handling the payments, policies, flexible work hours etc.
A simple and important observation is that the tasks concerning the “Windows”
are intermeshed with tasks concerning all sort of other aspects of the job. While
working on “Windows” you usually work on several other things as well. You
shift between different tasks as the day goes by. Instead of dividing the day into
discrete parts where you work on one distinct task, the tasks are intermeshed with
frequent and unpredictable shifts in focus. An incoming e-mail, a phone call, an
enquiry from a co-worker, something arriving with the mail changes the way the
work is done. Reasons for this need for flexibility are manifold: Some things are
more urgent than others (e.g. when someone needs a specific task done to get on
with his work), other times it appears that certain tasks can wait (e.g. when the
next action to be taken lies some time in the future), sometimes it shows that you
can not come any further on a matter at the moment (a person you will have to
talk to might be sick, on vacation etc.) Shifts between the work tasks are also a
mean to avoid getting worn out. The shifts make it possible to spread the hard and
straining parts of the work over the day and also to get variation.

13.2.2

Dependencies in work

As mentioned above interaction between “Payment Service” and “Company
Administration” often happens in relation to “depositing money on the policy”.
This occurs in situations where a caseworker in the “Company Administration”
has investigated a “Window”, maybe made some corrections and has decided that
the problems are resolved and thus that the amount in the system should be
accepted on the policy. Sometimes to do further work on the money, that can not
be done until the money is “on the policy”. To get the amount to change
place/state in the system you have to have certain access to the system (in form of
access right and skill). Only the employees in the “Payment Service” have this
access. The employee in “Company Administration” then has to contact an
employee in “Payment Service” and request that the money is “deposited on the
policy”. The person in “Payment Service” decides whether to do this or not, and
acts accordingly, in special cases with some additional communication between
the two persons. This results in the money either “being deposited on the policy”
246

Far from as elaborated as the one suggested in the section “Organizational context” in the
theory chapter and never seen in use.
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or not according to which the caseworkers in “Company Administration” have
achieved their goal or will have to try again. It is this part of the handling of
“Windows” we will take a closer look at in this section.
For this to make sense the necessary work related to coordination and
communication between the departments must be equaled by some benefit in
having the work split up. The obvious question would be: What is it that the
employees in “Payment Service” do when they “deposit the money on the policy”
that they can do more efficient than the caseworkers in “Company
Administration” ? Two issues are involved here. The first one is “audition tracks”
and the other is the cost of education. According to the legislation the people
working with the money have to possess certain documented qualifications to be
allowed certain actions. The people in “Payment Service” have this training
whereas the people in the “Company Administration” do not. It is not this simple
though. In some cases the “Company Administration” worker actually could
without any legal problems do the work. The problem would then be picking these
simple situations out and giving the “Company Administration” workers access to
the tools here. Actually people in “Process Analysis” were considering doing just
this at the time of the field study. The second issue is training. The “Company
Administration” workers could be educated so that they would be legally
authorized to take the actions in general. In the process analysis unit a comparison
between the benefits of more efficient (faster, reduced overhead) handling of the
“Windows” and the cost of training and changes in the system had been made.
This of course involved a certain degree of guessing because of the lack of data to
base the estimations on. Anyway the result was that the cases where “Company
Administration” could without legal problem handle the transactions should be
moved to “Company Administration”. So the reason for the split of this usually
very simple task of “depositing the money on the policy” was a combination of
legal and economical considerations.247
Having investigated the reasons for the interaction between the two departments
we will take a look at how this interaction is accomplished, especially at the
means of the interaction. This is related to the discussion of workflow as well as
the discussion of tools, means and mechanisms taken earlier.
The interaction starts with a caseworker in “Company Administration” working
with “Windows” noticing the need for money to be “deposited on the policy”.
Now the caseworker has to make the person in “Payment Service”, who is
responsible248 for the specific policy, do this. This can be done in several ways. a)
An e-mail, b) an internal mail or c) a phone call. The caseworkers were told that
they could not use the phone for these purposes. It was decided that it was
ineffective by the analysis unit. Nevertheless it is a method in use. The choice of
247

One could of course here ask, why not move the entire operations to “Payment Service”? It will
later appear that the work that the caseworker in the “Company Administration” does here is too
complex by far to be done while at the same time having the responsibilities of an employee in
“Payment Service”.
248
The workers in “Payment Service” and “Company Administration” are all responsible for
specific companies. You can act on money you are not responsible for.
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mean is made according to a set of various circumstances, involving the person
who is responsible, earlier events, nature of the case (e.g. importance, urgency)
etc. This is elaborated in the next section concerned with the work of the
caseworkers in the “Company Administration”. Here it is sufficient to note that
some of the caseworkers use all of the methods and that all methods are used
frequently. We will take a look at the three methods one by one.
The caseworker has been working on “Windows”, has brought a “Window” to a
state where the money is ready to be “deposited on the policy” and can read the
name of the responsible person in “Payment Service” from the system.
a) E-mail
A newly implemented Lotus Notes system gives the possibility to mail the person
in “Payment Service”, this can also be done from the older internally developed
system. Neither of the systems is integrated with the system in which the work
with the “Window” is done. The e-mail address of the responsible person is
looked up in the system or found in the address book in Notes and a message
containing a description of the request, and the “Civil Registration Number” is
sent. All of it is typed every time. A typical message looks like this:

Hi [first name of employee in “Payment Service”]
We have money on [“Civil Registration Number”]
Would you deposit the money on the policy
Yours sincerely
[first name of employee in “Company Administration”]
Figure 17 : Example on mail from "Company Administration" to "Payment Service".

When the person in “Payment Service” comes around to it, she looks up the
amount in the system, judges the situation (usually done by a brief scan of the
contents of a single window in the system) and changes the state of the amount. It
does however happen that something seems strange and the caseworker is
contacted, and it also happens that the money has already disappeared. The last
case was very annoying to one of the employees in “Payment Service” who
attributed the wasted time (looking up an amount only to see that there was
nothing to be done with it) to laziness of the caseworkers. “The caseworker should
simply check if the money was gone before asking to have them deposited on the
policy”.
Now and then after changing the state a reply to the requesting caseworker will be
sent but more often the task is accomplished without any feedback.
The e-mails are deleted from the incoming box but kept on the system for
potential later use.
b) Internal mail
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Danish Insurance has an internal mail system. Three times a day mail is
distributed in the organization. Mail from outside the house and internal mail is
distributed in the same way. Outgoing mail is placed in a special box in a large
system of shelves. Incoming mail is put in a common box, and a person (in both
studied departments a new one each week) sorts the mail, and puts it in the boxes
corresponding to the individuals in the department. Every once in a while the
employees check their boxes to see if something has arrived (There are fixed
times for the mail rounds.)
This mail system is used to communicate between the two departments. We are in
the same situation as before. A caseworker has money that she would like to be
“deposited on a policy”. She takes a screen dump of a specific screen. On this she
writes the number of the recipient (an internal Danish Insurance code, that can be
read from the system), the policy number, an enquiry to have the money
“deposited on the policy” and she signs it. The name is written as well as stamped
on the paper. The paper is then put in an envelope (often with other papers going
to the same person) and it is put in the outgoing mailbox.
An example of a paper is provided in figure (figure 18). This paper has been
returned to “Company Administration” with some comments as it can be seen.
There is a translation of the handwritten part in the box below. The most
important parts of what is printed are the “Civil Registration Number”, the “error
code” and the “amount”. These are marked with ellipses and italics.
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Figure 18: The paper sent from "Company Administration" to "Payment Service".

A translation is found on the next page.
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The handwritten text on the paper says.

D58A [the postal address of the recipient]
Pol.11200143669
11076112257 [two policy numbers]
To be distributed on the policies
Company Administration
- July 6th 1999
Hanne Nielsen [name of the caseworker]
Hanne
Both policies are now paid until 5/1 99
Now there’s 12.000, - Kr [Danish kroner] left from April. What
should be done to them? When I’ve got your answer I’ll deposit
the next amounts.
Payment Service
Lisbeth Andersen [name of the employee in “Payment Service”]
Figure 19: A translation of the text on the paper above.

This paper thus not only contains a request of money being “deposited on the
policy” but also a returned answer with a question. The person in “Payment
Service” has a problem with money that has not been placed yet. She has to know
what to do with it until she can deposit the rest of the amount on the policies.
This kind of communication was not unusual but most of the papers lead to no
other action in “Payment Service” than the money being “deposited on the
policy”.
It is interesting to note that the policy numbers that were handwritten on the
“Windows prints” are not always included in the e-mails. To understand this it is
necessary to take a look at the task allocation in the “Company Administration”.
Two caseworkers worked primarily on “Windows” and had been doing this for a
long time. They were very experienced and often consulted on related questions.
These two persons were the only ones using “Window prints” and adding the
policy numbers. From experience they knew that finding the amount in the system
would be easier with this extra information.
c) Phone
The last mean of getting money “deposited on the policy” was using the phone.
All of the employees in both departments are equipped with headsets, which
makes them able to work with the system, papers, etc. while on the phone. Most
of the phone numbers can be found in the system, but a few numbers on agents
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and “Pension Centers” are found on a paper list. The phone is used when in a
hurry or the situation is complicated and it will be necessary to describe this
complex situation. (Other factors are of importance as well as it will be discussed
in the next section where we focus on the work of the caseworker.)
The complex situations are worth a closer look. The caseworker and the person in
“Payment Service” has to cooperate on finding an explanation and a solution to a
problem. In some cases the caseworker knows what should be done and the
conversation is dominated by the caseworker explaining things and giving
directions. In other cases the persons are aware of a problem but have no clear
idea of how to solve it, and the conversation is a joint effort to analyze the
situation and find a remedy. In both cases we se an interesting problem. The
setting does not let the persons show what information they are looking at or point
to specific parts of it. The available tools in the system, the set of them in use and
the way these are used vary among the users. Explaining where to find
information, what kind of inquiries can be made, what tools can be used and how
this is done and even what certain data means can be difficult over the phone.
Often the process involves showing the other part some information in the system
that seems important and here navigation249 in the system is important.
Are the persons trying to establish a common idea of the problems by talking
about the situation on the phone while trying to look into the same database ? Or
are they just trying to get to a state where the problem disappears or maybe
somewhere in between? This could be discussed within a shared cognition frame.
Here the point is a) the importance of the available mechanisms and b) the nature
of the discussed matter.
The call can also be initiated from an employee in “Payment Service” who has
found something wrong or strange when looking at the amount. The problem
solving method in this situation and the above are alike.

13.2.3

Different understandings

During the observation in “Payment Service“ problems related to the
understanding across boundaries were discovered. Three will be mentioned here.
1) There is some confusion about the terminology and functions of the
department. Especially from newly employed the requests and the terms used are
not necessarily accepted at their face value. For instance two types of transfer
codes are mixed up at times. They are described as respectively “code o” and
“code ø”. “Code o” is used when policies are transferred because of a change of
job and “Code ø” is when they are transferred between insurance companies. This
is among other things important because the transfer caused by job changes has a
fee imposed on it whereas transfers between insurance companies are for free. A
249

Using the system resembles doing different inquiries to a database, but the shifting between
these pictures of the data set can resemble browsing between different images of the situation or
navigating between webpages on some subject. The same mechanism with possibilities to go to
more or less abstract information and to related information is provided.
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situation where a caseworker in “Company Administration” per e-mail asked for a
change of code (actually the wording in the mail suggested that she was not really
sure what she wanted, but that she knew that the persons in “Payment Service”
were the ones who could do it), the person in “Payment Service” knew that the
caseworker was inexperienced and could see that she probably wanted something
completely different done to the money. This was then done. The codes are an
often used concept in “Payment Service” and are used rarely in “Company
Administration” and in addition in different connections. This leads to the
different understandings (or in this specific case lack of knowledge of) the codes.
2) It often happens that the “money is gone”, when the employee in “Payment
Service” follows a request from “Company Administration” and tries to find it.
This is taken calmly by some employees and is a source of irritation to other. The
last groups argue that it is laziness on behalf of the caseworkers and that it is a
waste of their time. The caseworkers should check if the “money is gone” before
requesting “Payment Service” to take action on it. In “Company Administration”
this is not given a thought. When the caseworkers ask the “Payment Service”
employees to “deposit money on a policy” it is because they assume that they
have to get help from “Payment Service” to get on with their work. The lack of
simulation options and the opaqueness of the system strongly contribute to this
situation, but it could be argued that the lack of conversation and discussion
between the two groups plays a role as well.
3) The last example on differences in the conceptions of the world is related to
“new old money” (In Danish “Nye gamle penge”). The term “New old money”
was used by the caseworkers and it was a problem that caused much confusion in
“Company Administration”. “Windows” problems were assumed to be detected at
the moment the payments arrive. Thus it would be expected that “Windows”
appearing on the “Windows list” would be either a) seen before or b) related to
payments received later than the last “Windows list”. Nevertheless “Windows”
related to payments received long ago would all of a sudden appear on the
“Windows lists”. This was annoying as well as confusing. First of all it was yet
another way in which the work situation was opaque to the caseworkers. They
were not in control of their environment or their work, since they did not
understand it. In addition to this comes the importance of knowing the number of
“Windows”. With the clear objective of reducing the number of “Windows” it
was extremely frustrating to see additional unexplainable “Windows” being added
without having any idea of how many there would be or why they appeared in the
way that they did. This problem had been known for at least a year and apparently
it had been brought up on official meetings (concerning a range of other issues as
well) between “Company Administration” and “Payment Service” without any
clarification. During the observation the problem was, if not solved then at least,
understood. The “new old money” occurred because payments were not
necessarily detected as “Windows” right away. If they “got stuck” earlier in the
“money flow” they would wait there (not yet classified as “Windows”) until they
were treated and then potentially appear on the “Windows list” several months
after the payments arrived. This was apparently found out during unofficial
conversation between to employees in the departments. While not eliminating the
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“new old money” at least now the caseworkers understood the appearance and had
a chance to judge the progress in reducing the number of “Windows”. These state
changes of the payments in the system were clear to the “Payment Service”
employees all the time. They were not aware of it being a problem in “Company
Administration”.
In addition to these differences between understandings in “Company
Administration” and “Payment Service” a difference between the understandings
in “Company Administration” and “Process Analysis” was noted. Every once in a
while statistics on the current situation will be sent from “Process Analysis” to the
other department in the organization. Among these statistics are “target numbers”
(a quantitative description of a desirable situation) and figures on the actual
situation. “Process Analysis” has a very different idea than the caseworkers of
which numbers are interesting. The numbers they provide do not show: how much
work there has to be done?, how difficult it will be?, how long it will take?, etc.
The numbers are the ones that are (easily) dragged out from the databases. This
does not only make the statistics useless for the caseworkers. It can actually make
them work in a counterproductive fashion. A large decrease in the numbers that
appear in the statistics can be achieved by focussing on the types of work that will
reduce numbers. This however is not necessarily the same work that will be
valuable for the customers or for Danish Insurance. Thus when the different
departments in “Company Administration” compared their results in the statistics
they would sometimes grumble about the other departments appearing more
efficient even though the truth was that they simply focussed on cases that were
solved more easily and thus brought the numbers down with less work.
Knowing when other departments are busy, and knowing when they will do
something that will create work in one’s own department is important. A list is
kept with the dates of special activities in the other departments. For instance
when they send reminders to customers or run certain checks on the population of
policies. The employees mostly know from experience when these things are
done, but the list acts as a reminder and can be consulted when in doubt. This of
course is used to plan when to do work that can be placed with a certain
flexibility. The employees avoid placing it where they expected a lot of work
caused by work done in other parts of the organization.

13.2.4

Summary

What came out of the investigation of the cross boundary work? Seemingly a lot
of time is used on sending back and forth messages without much content and on
doing unnecessary (= not valuable from a perspective on primary work) work.
Some of this is caused by the systems not being integrated and not supporting the
activities (e.g. no integration of mail and policy system, no standard texts).
Legislation plays an important part in the work arrangement and combined with
concerns on the cost of training it seems to hinder a more obvious work
distribution.
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People work in conflict with the rules (e.g. the telephones) in order to get the
work done.
The interaction between the departments is influenced by the available tools.
Different understandings of the work domain exist. This at times results in
problems and reductions of efficiency. Understanding of the situation in the other
departments is useful, for instance connected to prediction of changes in
workload.

13.3

Organizing work within the department

In this second part of the analysis of the work related to “Windows” we take a
closer look at the work in the “Company Administration”. The interaction
between the employees and the computer system is a matter of investigation as
well as the overall articulation of work in the department. As in the discussion of
the work across boundaries, a secondary goal is investigating the tools, means and
mechanisms. Most of this section is concerned with specific CSCW concerns but
a couple of points more closely related to HCI are included. These appear where
the points come naturally and without much additional elaboration.
First we take a look at the very core of the handling of “Windows”. The handling
consists of analyzing and making changes to the information in the system, the
information in the paper version of the policies and at times making agreements
with customers or agents. This often involves communication with co-workers
and customers. The goal is policies with correct information to secure that the
customers have the demanded insurance cover. Printed lists of the problematic
amounts in the system initiate the work. As described above (In the section
“Windows”) amounts that have certain characteristics are given an error code and
a subset of these amounts is called “Windows”. Every month a stack of papers
with the “Windows” is printed in “Company Administration”. These pieces of
paper are a very important tool in organizing the work.
Two persons work mainly with the “Windows” in the department in “Company
Administration” where the field study took place250 . Each person working with
different kinds of policies. The two types of policies have to be handled in
different systems. One of the systems is for normal group insurance and the other
is for a special type called “pseudo” (In Danish “pseudo”). The “pseudo” policies
are handled as if they are individual arrangements as opposed to group and they
have to be handled in a system called “G82”. The name came from the legislation
the system was based on. The normal group policies are handled in a system
called “AS400”. The systems have different tools and the problems that are solved
are not identical. The work in the two systems is rather similar though. Both
systems run on PCs with Windows NT and Lotus Notes and they are even parts of
the same (internally developed) policy system.

250

There are several departments each covering a special geographical area.
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13.3.1

Organization of individual work

The list of “Windows” arrives at the head of the department as a spreadsheet. Here
the sheet is formatted and printed. The formatting consists of some unimportant
data being removed and the “Windows” being sorted according to “Company
Registration Number” as first criteria and “Civil Registration Number” as the
second. The figure below shows a single page of the “Windows list”. There are
more than fifty “Windows” on the page. The notes on the print are explained in
the section below.

Figure 20: A page from the "Windows list" with 53 "Windows".

Each row corresponds to a “Window”. The columns contain: 1. Company
Registration Number, 2. Payment code, 3. Civil Registration Number, 4. Amount,
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5. Date of registration of payment, 6. Person responsible in “Company
Administration”, 7. Error code, 8. Responsible department in “Company
Administration”, 9. Person responsible in “Payment Service”.
The “Windows list” is given to the caseworker working with “Windows” in the
“AS400” system. When working with “Windows” she starts at the top of the list
and works her way through. This is however not done in a linear way, where one
“Window” is “removed” (In Danish “fjernet”) before starting on the next. The list
only influences the work as a mild guideline and equally important as a memory
aid. Partly pointing towards the place the caseworker has reached and partly being
a record of what action has been taken, what information that has been requested,
etc. Apart from that the list is used as a communication device, to which we shall
return later in the discussion of the interaction in the department.
When using the list as a guide to what “Window” to act on next, usually a ruler is
placed on the list below the “Window” that has been reached. When a “Window”
has been removed it is crossed out on the list. Often dealing with a “Window”
requires interaction with co-workers in the “Pension Centers” or the “Payment
Service”. In situations where the caseworker has to wait for a call or an action, a
note on the state is put on the “Window list”. Other “Windows” can not be dealt
with at the moment and are assigned a special waiting state until they can be
handled. “Waiting” (In Danish “Venter”) is then noted on the list. On the list in
figure (figure 20) there are examples on all of these types of notes.
It may be interesting to notice that small handwritten notes on pieces of papers are
taken all the time. Information from the system is written down (only to be
entered again later in another screen image at the same workstation), the same
accounts for phone numbers and various information (for instance policy
numbers) from phone conversations. For some reason this fell more to the liking
of the employees than writing the numbers into the computer. Also old calculating
machines were used as notepaper. Numbers where typed and later read from the
display and typed into the computer system. One of the caseworkers explained
that the calculator was especially suitable for this end because it could hold two
numbers in the memory, between which you could switch.
Back to the “Windows” treatment. The list softly guides the work with the
“Windows” in the way that as “Windows” are removed the following “Windows”
slide into focus. It is here important that “Windows” are not always treated
individually. They are usually at first grouped by “Company Registration
Number”. The reason being that some errors will be common for all of the
policies connected to a company and as the same correcting action is to be taken
on all of the “Windows” it will be easier to do it at the same time. An example on
such action could be contacting a “Pension Center” to have applications on
policies signed and sent in, here it clearly is a lot easier to do the request grouped.
If the problems are not the same for the “Windows” belonging to a “Company
Registration Number” they will have to be treated one by one. The grouping
according to “Company Registration Number” is also important because it leads
to groups of “Windows” being skipped or being handled before the caseworker
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actually reaches them on the list. A large group of “Windows” can either be seen
as potentially troublesome, demanding a lot of work or from experience with the
specific company be expected to be easily removed. Several times a large group is
skipped at first and then returned to later, because the caseworker is not in the
mood for doing it, at the time. A caseworker told that she would work more
effectively on the “Windows” at a later time and that it would be a waste of time
to handle them now. Thus the flexible jumping back and forth on the list makes
the work easier and more efficiently accomplished. As suggested above the
flexible use of the list is a necessity as well as something practical. When waiting
for the system or a person to do something or for a person or some papers to
arrive the caseworker simply has to skip the “Windows” and then return to them
when the situation has changed. Because of this, dealing with “Windows”
involves a continuous jumping back and forth on the list. Always checking if new
information has arrived or a person who the caseworker needs to contact can be
expected back from vacation etc.
We have seen the “Window list” as a tool in the coordination of the individual
activities. Now we examine how the removal of “Windows” is actually
accomplished. The dealing with a “Window” resembles detective work in several
ways. Actually one of the caseworkers came close to using this picture herself.
While working with a problem she checks information various “places” in the
system and forms a conclusion. Satisfied with this she states: “I really ought to be
a detective”. This idea of a detective looking for and interpreting clues found in
the system and in the general knowledge of the field of work is evident in much of
the work.
As mentioned in the section on “Windows” the “error codes” do not tell what is
wrong with the money in a way so that the caseworkers can act solely from this.
The code does not tell enough or detailed enough to be of much use. It points to a
general direction of what might be wrong but usually not more than this. Often the
handling of a “Window” consists mainly of finding the reason for the amount not
fitting the system requirements and a corresponding solution and only little work
are involved in implementing the solution afterwards. Some “Windows” are very
simple to analyze though and the practical solution of the problem then does take
up the majority of the time spent on removing them. The detective situation is
characterized by going into the system and other sources of information, putting
together information, working out ideas, testing ideas and finally coming out with
an answer to the question: why does the payment not match the expectations ?
The answer, while sometimes trivial, can be rather complex as well and here the
solutions are accompanied with satisfaction and what could be professional pride.
The situation where the caseworker has to act as a detective is created by two very
different causes. The first will be called real causes and the second system-related
causes. a) The first is the surroundings changing without information of the
changes being received by Danish Insurance. Examples would be a customer who
changes his job, a company changing its “Company Registration Number” or a
customer getting a raise. These causes concern real (and often external) problems
and demand an ability to interpret a real life situation from the information in the
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system. Information such as: age of customer, knowledge of the type of company
(e.g. is it a seasonal specific trade), knowledge of types of policies are all
examples of important clues in the judgement of a situation. b) The other reason
for the caseworker having to act in an exploring and uncertain way is the systemrelated causes. Here the opaqueness of the systems makes the work difficult for
the caseworkers. The mechanisms, the rules, the systems model of the work, the
internal processes in the system are hidden from/unknown to the user and the
detective work is about trying to find out what the system is doing and what it has
done. The following example clearly shows a problem of this type. It is a
caseworker explaining to me as she works with the system. 251 This approach of
course has problems, these are partly discussed in the theory chapter. Another
discussion on the use of people “thinking aloud” can be found in a study by
Susanne Bødker and Kaj Grønbæk252 who uses the same approach. A similar
method is described by Rolf Molich253 as a test method for usability of software.

251

The Danish version can be found in Christensen, 1999, p. 104-105
Bødker, 1996, p. 148 in Engeström, 1996
253
Molich, 1994
252
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[A caseworker is working with “Windows”. She continuously seeks information
in the system and shifts between different parts of the system.]
I think I have had this case before. It is one that’s stuck in the system. It will not
let us run it over in this system maybe it should be written-up and be forced over.
You can get one of these more and more stuck...bash it completely.
...
[Considers what to do]
Should I choose not to care and run it manually?
If there’s going to be any problems then I hope it’ll get stuck here. Here you can
just go back. Nothing is changed by it.
[She fills in a field in the system with a guess]
If only I can get it to run. It would?!254 [Happily surprised]. It is letting me run
now, why is it doing that? Do I dare to update or should I mark it as a policy
that’s been taken out of the system. It’s like flipping a coin.
Do I dare...You bet I do. Now, let’s see if I can get it transferred to AS400 [the
other system] on the same date.
Well, now we’ll se if black smoke comes from the monitor. I’ll be really mad if it
says “money handling”.
[It says “money handling”. She is clearly irritated.]
Shit. What am I to do now? Now I’ll have to do it manually and it will have to be
written down again. They’re going to kill me...
[Now a series of corrective activities takes place. The caseworker estimates that
what could have been a rather simple action will now require several hours of
work, from her as well as in affected departments.]
Figure 21: An example of the opaqueness of the systems.

A clearer example of a problematic and opaque system would be hard to find.

254

I deliberately translate this a bit odd. There is a clear indication of the system being an active
part with will and motives here. It is not “It worked” it is “It let me do it”.
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Several issues are worth noticing:
• The caseworker only has a faint or no idea at all of what the system does or
why it has been programmed to do so
• She knows that it might and might not let her make the necessary changes
• She takes a chance based on whether she “dares” or not
• She is aware that this can go wrong and lead to a lot of extra work, actually
she is aware of the very moment that is critical, but is nevertheless unable to
use this knowledge to reduce the risk or consequences
• The system is referred to as having will and motives (anthropomorphism)
• The problems here have nothing to do with actual problems concerning the
policy. They are solely related to the system
Probably several other things could be drawn from the example, with other HCI
discussions projected into it. We will stop here with the clear picture of the
detective work being partly caused by a system that, in this situation, is not very
useful for the caseworker.
A simulation function where the consequences of an action could be examined
with the option of not effecting the action would be of extreme use in the above
situation.
In most cases the detective work is a result of a mixture of the real and the system
related causes. Sometimes one is dominant. Mostly the system causes play a
minor role. The parts of the system that are often used were never observed to
give the same kind of problems as the one described above. There are a lot of
possible explanations of this (better tested functions, less exotic situations and
thus closer to the core of the systems design, the users being more used to the
functions and having developed better routines and understandings). But the
internal logic of the system was not much clearer in the tasks undertaken several
times a day than in the example of the break down. An employee actually
compares one of the tasks to a well-known Danish game initially based on
arbitrary guesses. His point was that you simply have to randomly choose and test
the possible actions until you reach your goal. It is impossible to see what the
system requires you to do to get the task done.255
It is not always clear what the problem with a “Window” is. Also a “Window” can
have more than one problem associated with it. Thus the remedying actions taken
on the “Window” may not be sufficient to let the amount find its way to the
policy. Other or additional action may be necessary. Here another problematic
aspect of the system appears. The “Trim” part of the system (see figure 16) is a
large batch process run every twenty-four hours and during the night. This means
that the caseworker will have to wait till the next day to find out if the “Window
has disappeared” or if she will have to try another approach. To my surprise this
was not seen as annoying. It was simply accepted as a natural part of the work.
255

An interesting discussion by Paul Dourish and Graham Button on the way that computer system
while being by nature based on abstractions and hiding the lower level details should also provide
the user with a view of the internal logic and structure can be found in Dourish, 1998, p. 14-15.
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The rise in efficiency of the system by providing an instant response to the
caseworker is evident. For instance it would in many cases no longer be necessary
to go back to a case with the time spent on getting into the matter again and there
would be no more of the requests for “Payment Service” to take action on money
already gone.
Now after having discussed the causes of the detective work we take a look at
how it is actually accomplished. How does the caseworker find the cause of and
the way to remove a “Window” ? These are maybe not so strongly connected, as it
would appear here. But usually the removal of a “Window” requires an
understanding of some state change in the life of the customer that would have
effect on the policy and it would thus not be enough to make the “Window”
disappear from the paper or in the system. The information on the policy should
fit the external situation.
This relationship between the information in the computer system and the health
or age of a human being is interesting in relation to the discussion of field of work
and representation. On the figure below (figure 22) the connections between some
of the representations and symbols in use are sketched.
Customer

Agreement

Danish
Insurance

Representation

User
Form

Agent

Signature

Form and
information

Caseworker

Information in
computer

Payment
Service

Error codes
Window lists
etc

Archive worker

Figure 22: Representation related to the insurance agreement.

The basic unit related to the primary work is the agreement between Danish
Insurance and the customer.256 This agreement with mutual commitments is
represented with a policy, used by the customer and the agent. This policy is
together with additional information sent from the agent to the main location
where it is first used by the caseworkers and then stored in an archive. The files
can now be ordered from the archive. The policy is represented in the computer
system as well, where several issues related to it has representations as well (for
instance problems with payments). The caseworkers as well as the employees in
“Payment Service” use the representation in the system.
It is interesting to note that the object of the primary work of the caseworkers is
one of many representations of the actual object that the organization has been
made to deal with. It is also interesting to note that the objects are used by several
256

Actually the customer can be opened and the representations between the private customer his
employer can be explored. This will not bring anything interesting into this analysis and is thus not
done.
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groups, and has different roles for these groups. The picture could of course be
expanded to encompass banks, the internal mail system, lawyers, doctors,
actuaries etc.
The work with a “Window” begins with the data on the “Windows list”. The
amount that can not be placed is located in the system, by entering the “Company
Registration Number” into the system. This results in a screen with a list of all the
“Windows on the Company Registration Number”. Here the system works like a
database interface. The system is text-based and using it requires shifting between
a lot of predefined, non-configurable screen layouts. An example of a search on a
“Civil Registration Number” is shown on the figure below. (figure 23)

Figure 23: An example from a search on "Windows" in the system.

The data on the screen are: 1. Company Registration Number, 2. Payment mode,
3. Civil Registration Number, 4. Amount, 5. Date for payment to have effect, 6.
Responsible person in “Company Administration”, 7. Error code, 8. Responsible
department in “Company Administration” and 9. Responsible person in “Payment
Service”. The functions available are show details, set in “Wait” state, remove
from “Wait” state, return to previous screen and go to main menu. On this
particular picture the large amount paid in February (3111.64) suggests that it is in
fact the payment for two months and that it should be split up and distributed. The
caseworker will probably be able to find a month without payment. The “error
code” “01262” is caused by the lack of a “Distributor key”.
Each screen has special data or access to special functions. As already discussed
above, “jumps” between “Windows” can occur making the work non-linear and
dependent on the surroundings. Even within the treatment of a single “Window”
the work can not be seen as going of in a predefined, pre-reflected way. Rather the
detective work is characterized by an effort to try to find the problem/solution, by
a continuous re-evaluation of the image of the situation in the light of any newly
acquired information. The present image always guiding the investigation work. A
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continuous evaluation of the situation at hand and the possible problems and
actions is the core of the work.
Since this is done several hours every day the consciousness of these operations
may be low. The way of doing things may have become so much a routine that it
is not experienced as a series of answers to questions like: What might be wrong?,
How do I check if this is the problem?, What talks against this interpretation?,
How do I solve this kind of problem?, How does the system and the represented
part of the world connect? Nevertheless the work is strongly influenced by the
caseworkers understanding or mental model of the domain. This understanding of
course has to be seen in the context it appears, that is, the continuous interaction
with the system, other caseworkers, colleagues in “Payment Service”, the
“Pension Centers” and customers as well as other parts of the surroundings, with
which she interacts during the work.
After having entered the “Company Registration Number” a specific “Window” is
chosen and further information is retrieved by choosing another screen. The figure
below (figure 24) shows two examples of screen images. What should be noted
are the text-based setup and the listed set of allowed functions at the bottom of
each screen. Looking through screen of this type searching for signs of what
causes the problem is the core of the work with “Windows”.
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Figure 24: Two examples of screen images from the policy system. At the top is information from
the "Case" system (information on cases which the caseworkers work on), below is information on
a household (in this view partners and their children appear together).

In this part of the observation a video could have been a valuable tool. Here more
than in any other case it would be useful. Many of the concerns that would hinder
video use are not present. For instance the object is often located at the same place
for extended periods with a geographically restricted field of focus (the system,
the near parts of the desk, the phone). The benefit comes from the ability to follow
the work in more detail; to be able to document the observations and to replay
them, so that the most interesting twenty seconds in a days observation can be
studied over and over again. This is of special importance by the work with the
system because of the rapidly changing screen images, the hands working one
place and the eyes in another, the many actions taken swiftly by pressing a single
button. It is worth noting however that general awareness issues would not be
possible to study with the video. While working with the system like here, the
caseworker will still pay attention to the surroundings. Here an observer with a
notepad is a better tool.
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It would have been extremely interesting to study how the work shifts between a)
being guided by the logic in the system and b) the detective work where the
procedures built into the system are used as tools that do not guide the action
through models and rules designed to help the accomplishment of specific
worktasks. Similar situations were observed in “Payment Service”. An employee
actually compared a certain task to driving on the highway (a nice straight halfempty highway, that is). You are just running along without much thought and (as
he noted) you have to be careful not to fall asleep, because all of a sudden
something demands attention and you have to depart from the normal procedure.
The study thus provides us with a general idea of there being valuable information
about the script vs. map nature of plans to find here. But it would require another
round of observations to get data with fine enough granularity to investigate it
properly.
The actions taken to remove the “Windows” are varied. Examples are: some
“Windows” are sent on to other caseworkers, some “Windows” require a change
of the state of the policy, some “Windows” require paperwork at the “Pension
Centers” to be done, some “Windows” require the people in “Payment Service” to
adjust the “Distributor”. We shall not dwell at this part of the work, instead we
turn the focus to matters in the surroundings that influence the way the work is
taken on.
Removing a “Window” often required interaction with co-workers either in the
central part of Danish Insurance or in the “Pension Centers” spread over the
country. The system provides information on whom to contact and the person
responsible for the company. Extremely important is here the caseworker’s
knowledge of the person who is to be contacted. Concerns like: is she friendly,
competent, willing to deviate slightly from the rules, is she busy, is she to be
trusted, all strongly affect the way the work is approached.
As shown above three ways to contact “Payment Service” to “deposit money on
the policy” exist. To a large extend the method is chosen according to who is
responsible in “Payment Service”. The caseworkers have favorites (their word) up
there that could effectively help them with a “Window” and persons they will
rather not work with. Persons who have given trouble earlier are usually contacted
by e-mail, partly because they would maybe object to breaking the rules of not
using the phone and partly because the caseworker will now be able to keep
records of the correspondence and later go back and see/document what has been
asked and when. E-mail and mail is generally used when there is no time pressure
on the handling of the “Window”, whereas the phone is preferred in situations
where the caseworker will like the “Window” to be removed as soon as possible.
Consideration is shown to how busy the people in “Payment Service” seem and
also to how many times the caseworker has contacted them recently. The
caseworkers are careful to stay on good terms with “Payment Service” and not to
strain the relationship. Some of the employees know each other through many
years and have met in different internal projects, while others (especially
newcomers) are trying to develop images of the persons at the other end of the
phone, mail, e-mail. Through the interaction ideas of competence, how nice and
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flexible people are and ideas of personal issues like age and potential earlier
military careers emerge.
In exactly the same way the interaction between the caseworkers and the agents in
the “Pension Centers” are influenced by the impression the people have of their
co-workers. Some agents are extremely busy (could be connected to the fact that
part of the salary depended on sales) and often neglect the paperwork. These are
usually contacted by e-mail for somewhat the same reasons as above (difficulties
in getting hold of them and documentation). Some agents are known to be very
careful in their work and errors connected with their policies are taken more
serious than normally. The caseworkers do not expect to find errors in the work
from these people. These agents are phoned to make sure to quickly correct any
important errors.257
It is here interesting to notice the role of the secretaries in the “Pension Centers”.
As the agents were equipped with mobile phones and laptops they were able to do
their job from home and at the clients. This meant that several secretary positions
were cut down. The caseworkers saw this as unfortunate. The secretaries who had
been the connecting link between the main office and the agents possessed a lot of
knowledge about both worlds. With the secretaries this knowledge was lost. This
meant that it is harder to find out what is going on with the customers and thus
that the job of the caseworkers is now more difficult.
Having shown how the organization of the individual work with advantage can be
seen as situated and having investigated the way the contingencies influence the
work it is time to move on. Before going to the discussion of the cooperative work
in the department, another detail related to representation will be brought out.
Sometimes when working with a “Window” the caseworker could not retrieve
enough information from the system to be sure in her interpretation of the cause of
the “Window”. Often there could be a strong idea of the problem but not enough
to be sure. In these situations the case could be ordered from the archives. The
case is the signed policy documents with all the related papers. Sometimes there
can be found additional information written in the cases; information that can not
be drawn from the system. For instance the way things are written or the type of
paper forms that were used will contain meaning for the experienced caseworker.
The order is made through the system, with a special function for this. The archive
then finds the case and mails it to the caseworker with the internal mail system.

13.3.2

Organization of interaction

We now turn to the organization of the cooperative work in the department. As
mentioned above one of the ways to remove a “Window” is to send it to another
caseworker. Either because the company the “Window” is related to belongs to
another department or because of the differentiation between the two policy
systems. Recalling from the discussion at the beginning of this section that the one
257

A similar point is made in Bannon, 1997, p. 91 where he quotes a study of physicians
interpreting medical information in the light of the “source” of the information.
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system handles normal group policies and the other system handles group policies
that still have to be handled as individual policies (The so-called “pseudo”
arrangement). Here the “Window” has to be moved from the “AS400” system to
the “G82” system and the responsibility is handed over from the person doing
“AS400” to the person doing “G82”. 258 In this a piece of paper has a rather
similar role to the one observed in the “depositing money on the policy” situation.
The caseworker doing “AS400” prints a screen dump of a specific (always the
same) screen showing detailed information on the “Window”, on this she writes
the policy number by hand (since this does not appear together with the other
information, but on another screen in the system) and she writes “pseudo” on the
sheet as well, this indication the nature of the document. These papers are put
aside and when a few have been collected they are placed on the table of the
person doing “G82”. No specific number is required for the stack to be handed
over. Probably time intervals and the workload on the person doing “G82” are of
importance as well as the number of papers.
The figure below (figure 25) shows a copy of the printed list, with the by hand
added information.

Figure 25: The “AS400” to “G82” paper. (The blank lowest part of the paper is not shown.)

The caseworker doing “G82” uses the papers to organize her work. As described
above tasks are intermeshed and doing “Windows” is only one among several
other duties of the caseworker. When working with these specific “Windows” the
caseworker moves the stack of papers from the distant part of the desktop or the
shelves behind her to the part right by the monitor and keyboard. She takes the
prints one by one. Handles the “Window” and when done with each single
“Window” throws away the paper (in a wastebasket at the desk). Once in a while
one of these “Windows” turns out not to be “pseudo” after all. They appear
258

The transfer between departments in “Company Administration” is done by choosing the
“Window” or a “Company Registration Number” and setting the number of the department to the
wanted location. Now the “Windows” appear on the list of “Windows” in this department.
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mainly when the “AS400” caseworker has overlooked something. The “G82”
caseworker will get up (usually right away) and bring the paper to the “AS400”
caseworker. They will briefly discuss the matter, normally with the result that the
“AS400” caseworker takes the “Window” back and deals with it.
We now move from solely looking at the “Windows” to the overall flow and
articulation of work in the department. At this time a look at the office layout
would be interesting. The way that the desks, printers, mailboxes are placed and
the way that people are placed in relation to each other bears an important impact
on the coordination of the work.
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Figure 26: Map of the "Company Administration".

As it appears many of the caseworkers are grouped in fours. This makes it easier
for them to talk to each other while working. Talk with a raised voice can be
heard in the entire room and questions can be asked to a wider audience than the
local group. It can also be seen that the printer is placed quite remotely. This is
done according to legislation and the copier is placed even further away, on the
other side of a door by the kitchenette, at the top of the drawing.
The caseworkers often find themselves in situations where the interpretation of a
situation is difficult. Asking the other caseworkers is a very valuable tool here.
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Some of the caseworkers are very experienced with small parts of the area, they
are used as resources by the other caseworkers who either talk across the room or
come to the desk of the person, often bringing a file or a print to discuss. This type
of interaction does not have to involve different levels of ekspertice. Some times a
second opinion or a person that can see the case from above is what is necessary.
This involves situations where the action can have serious consequences and the
caseworker needs to be sure that she is not doing something wrong. This of course
also provides the later opportunity to share the blame if the choices show out to be
wrong after all.
Often when discussing problems different pieces of paper and interaction with the
system are involved. It is interesting to notice how the “Windows list”, the printed
screen dumps from the “AS400” caseworker to the “G82” caseworker with
“pseudo” arrangements, as well as the cases with the paper policies in them are
used. The data is read and the papers are pointed to and handed over as the
caseworkers discuss the problems. At times they have to get further information
or test hypothesis in the system. They stay at the same terminal, one operating the
system and the other looking over the shoulder. Artefacts are not always involved.
Discussions on a set of rules concerning a specific kind of policies or an enquiry
about the usual procedure for doing something will sometimes take place as pure
verbal conversation.
These interactions are usually started with a caseworker addressing either a
specific person or the room in general. A specific question or a surprised or
angered outburst initiates a conversation. Sometimes the interactions are started
by a colleague to the person with a problem to solve. The colleague may have
noticed a worried look, may have previously achieved knowledge about the
presence of a difficult task or have overheard a phone conversation.
A special type of interaction is teaching where two persons are coupled in a
“teacher” and “pupil relationship or in a similar “newcomer” and “old-timer”
relationship.
A thorough look in the light of conversation analysis theory might be interesting.
Here only more plain deliberations on the matter are provided. This is done in the
section “14.3 Tools, means and mechanisms”.
An interesting example on the way that conventions are renegotiated and
inscribed in the newcomers was observed. In “Payment Service” a lot of papers
are kept. Either because the legislation demands the papers to be kept or because it
is used as references or because it will be handled in some way or other later.
Ring binders in different colors with papers are placed everywhere. A temporary
substitute (who would probably be permanently employed after a trial period) had
filled a ring binder and asked (across the table) a newcomer if she had to use a
ring binder of a specific color for the next ones and where she could find it. The
newcomer answered yes, she should stick to the color of the one just filled up, and
started looking around for a ring binder in this color (without finding one). An
experienced employee nearby joined into the conversation and suggested that the
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substitute could use any color, it did not matter. The newcomer thought that they
should stick to the color codes, this would make the work easier. The old-timer
held to that they should use whatever color they liked (on this specific type of ring
binders) and told the substitute to just choose whatever she liked. Without the
persons attempting to reach a closure or really discussing things in a negotiating
manner the conversation came to nothing. People went back to work. Shortly after
the newcomer (whom I followed at the time) told me that he thought that you
should follow the rules about the color codes on the ring binders, because they
made things a lot easier.
A special consequence of the continuous keeping an eye on each other is
connected to the roles of substitution and teaching. When workers are sick, on
holiday, on maternity leave or even just briefly away for at meeting a co-worker is
designated to take over the work. In brief periods of absence the work is
postponed unless it is urgent (or done if it is a very simple task), whereas most of
the work is taken over when the substituted person is away for a longer period of
time. In both cases the substituting person has to know of the present situation of
the substituted. Where are the files kept?, are there any special agreements?, are
there policies that have to be handled in a special way?. Watching the colleague
provides this information, often information that would be extremely difficult to
verbalize in a manner that would be of use in a work situation. (It would take too
long to write/tell; be filled with exception and special cases and would for the
same reasons be impossible to use as a manual.) This setting lets the colleagues
get into the other persons view of the situation, the daily problems, the way they
are handled, concerns of special nature, what is easy and what is difficult or
annoying. The way that this effects training of newcomers might be of vital
importance. It is one thing to be told how to do things, and to be able to ask
questions. Another is seeing an experienced worker in action and having the
experienced worker monitor the apprentice and offer advice. A sign of the
importance of the “teacher” was the employees telling that you could always see
who had trained the newcomers from their way of doing things. This tells two
things. First of all, the way things are done is not guided by procedures more
strongly than a clear personal touch is involved. And secondly, the procedures of
the teacher are to some degree taken up by the newly employed.
We saw that the possibility of keeping an eye on people was a tool in establishing
interaction at the right time. In the last part of this section we turn our eyes to
different tools that influences the way that people can keep aware of each other.
Stacks of papers dominate the work environment. In addition to the “Windows
list”, the prints from “AS400” to “G82”, the prints from “Company
Administration” to “Payment Service” and the requested cases from the archive, a
lot of other types of documents are kept in similar stacks. These stacks are used,
as we saw above, to help structure the personal work. They remind you of the
work you have to do and indicate how much of it there is. The way they are
placed (near you, far away, on the floor etc.) helps structure accomplishment of
the tasks. The picture below shows a view across part of the office. Stacks of
paper can be seen lying around. The stacks however are not only used as personal
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tools for ordering the work. Co-workers use them as well. Aspects like the
workload and the type of work can be read from just taking a brief look at the
stacks. Their number, size and location can very quickly give an impression of a
colleague caseworkers work situation. This possibility to be aware of the
coworkers workload allows workers to give a helping hand whenever necessary. It
also let the workers be aware of what tasks are undertaken by the other workers.
This eases the discussions of problems as described above. Instead of starting a
question/discussion with describing the entire situation, basic information is
already provided through what can be seen from the ordering of stacks on the
desk. The stacks of paper to a strong extend carry responsibility of the work.
When you have the case you also have to do something about it. Thus handing
over a case or stack of cases mostly also implies handing over the associated
work.

Figure 27: A view across the office, stacks of papers can be seen lying around.

A special tool used together with the cases is colored cardboard sticks (this is the
name they go by). When cases arrive in the department to be changed or because
they are waiting for an application for insurance, the cases are marked with a
colored cardboard stick. The color of the stick depends on the week it arrived.
Thus you can always quickly tell from a brief glance how long time the case has
been in the department. This is a mean in monitoring the work. If a caseworker
has some very old cases there might be a perfectly good reason for it (for instance
waiting for papers from a “Pension Center”), or they might have too much work
on their shoulders and need a helping hand. The picture below (figure 28) shows a
case with a colored cardboard stick in it.
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Figure 28: A case with the colored cardboard stick.

The handling of phone calls to the department is very interesting from an
awareness perspective as well. The basis for a treatment could be the everywhere
in Danish Insurance accepted idea that not being interrupted by the phone lets you
work much more effectively. An individual employee or an entire department (in
“Company Administration”) can be “phone-free” (In Danish “telefon fri”) if they
have to concentrate on a special assignment. In these cases the phones are either
switched through to the group where calls are randomly assigned to another
person (or in the case of an entire department being “phone-free” to another
department). This is also done when people go to lunch, meetings etc. When the
phone is put through a special cardboard “switched through” sign (In Danish
“Omstillet”) is placed for the other workers to see. The figure below (figure 29)
shows a “switched through” sign placed on a lamp.

Figure 29: The "switched through" sign hanging on a lamp.
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This tells the colleagues that the person can not be reached on the phone and thus
prevents them from switching people through to them. Switching people through
normally happens if the person phoning has dialed wrong or if it simply during the
conversation turns out that another caseworker is more likely to be of assistance to
the caller. Especially the first case will cause confusion. When seeing the sign,
instead of switching through, the person with the call helps the caller, takes a
message or tells the caller to call later. The messages are written down on paper
(mainly “post-its”) and (most often immediately) given to the “phone-free”
person.
Interaction in connection with the phone system also appears when people are for
a short while not able to pick up the phone. Typical situation are picking up prints,
getting coffee, speaking with a colleague away from the desk or being engaged in
an important task and not wanting to be disturbed. The colleagues have the option
of “dragging over” the phone call. That is, having the specific call come through
to their phone. Two interesting situations were observed here. a) A ringing phone
was not answered, since the employee was away on an errand. A nearby colleague
was on the phone herself and asked the people further away in the room to “drag”
the call over. They exchanged glances probably negotiating who was to take the
call, and one of them got the call. This happened several times. b) A person had
been on the phone for more than twenty minutes on several different
conversations. This is unusual. Normally there will be two or three calls in an
hour with a duration between two and five minutes each (At times the situation
does differs strongly from this, for instance with calls longer than ten minutes or a
large concentration of calls). After each call the caseworker tries to get back to
working on a task. She grabs the case and starts to focus on the tasks ... and the
phone rings again. Clearly irritated, once again being interrupted by the phone,
she sighs, resigned and annoyed, and reaches slowly for the receiver. A colleague
aware of her situation quickly also reaches for her phone and says, “I’ll take it.”
starting to “drag the call over”. In the observed case the caseworker chooses not to
accept the offer and takes the call herself. The example nevertheless shows the
way that the setting allows the people to follow the situation of their colleagues
and to offer help where it is necessary.

13.3.3

Shared understanding

As the last part of the analysis of the work in “Company Administration” we once
again turn to the shared and different understandings in the organization.
Several examples of shared understandings playing a central role was found in the
observation. Here a few of them are listed. There are examples of benefits from
having a shared understanding as well as problems caused by people having
different understandings.
Knowing the weaknesses and the strengths of the fellow workers is not really
sharing understanding. It is understanding of each other. But the knowledge
required to be able to discuss problem and solutions to some extend is. A common
conception of means and goals, the signs in the files and in the computer etc. is
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present. This is used whenever the caseworkers discuss solutions to problems. We
find examples on both types of related understanding in the work.
The “Windows” situations between “Company Administration” and “Payment
Service” where they know what the notes on the papers and in the e-mails mean
are based on a shared understanding of the objectives of the work with
“Windows” and the means and communication mechanisms. Also cooperatively
finding a solution to a problem through the phone demands shared understanding.
We note that this understanding is only partial. For instance the work done in
“Company Administration” as well as “Payment Service” involves components
that the employees in the other department has only a weak or abstract conception
of.
The notes on the pieces of paper transferred between the “AS400” and the “G82”
caseworker demands a shared understanding as does the discussion when the
“G82” person finds out that it is not a “pseudo” agreement anyway. The
monitoring of phone calls, paper stacks and files with colored cardboard sticks in
them is based on shared understanding.
On the other hand knowing the important part of the work of other people can
very well be an example of understanding the situation of other people. An
example is the case with the transfer codes where the employee in “Payment
Service” knows that he has another understanding of the area than the employee
in “Company Administration”. However it may be argued that the fact, that he is
able to help her after all, that he is able to interpret her need and analyze the
situation in the work they have to do together, points to them sharing a common
conception of the goals of the work, the system and the desired state on some
level.
The employees are all educated at the “insurance high school”. This is a special
school paid in common by all the insurance companies. Basic courses as well as
advanced courses are offered, and the employees have to pass certain basic
courses during their first period in the company. If they do not pass these courses
they are simply not allowed to stay there. This gives the employees a basic
rationale and understanding of what insurance is all about, what to focus on, the
meaning of numbers, interpretation of legislation, basic mathematical
competencies and methods. This no doubt influences the work. However since
this issue was not given explicit focus during the field study no concrete examples
can be provided. The common education is also of importance when people
change jobs between companies and for understanding between the employees
across the company boundaries when they transfer insurance agreements.
The caseworkers at times discuss the situation in the other companies. Since job
changes to other companies are not uncommon, most of the caseworkers know
people working in the other companies. This among other things provides the
caseworkers with an impression of the development of the market. For instance
they will know if another company is experiencing problems in holding on to their
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customers. To evaluate the importance of this is not possible from the data of the
field study.
Let us revisit the situation with the opaque system discussed above. The
caseworker was afraid that the system would break down with a problem
concerning “money handling”, even though she had only a faint idea of what this
was. Only two of the persons in “Company Administration” had an idea of what
the concept covered and they were not really sure of the status. The people in the
systems design department on the other hand had a better idea of what “money
handling” was. “Money handling” was some new functionality that was going to
be implemented, but was not put into operation yet. Some of the functionality was
nevertheless implemented and affected the work. It is quite obvious that the two
group’s (caseworkers and developers) understandings of the system differ from
each other. The study did not cover the development department and we are not
able to investigate this situation more carefully. The problems arising from people
acting on the same set of artefacts but from different perspectives is nevertheless
interesting even though we can not go any deeper into the example.
One of the days of the study a special visit occurred. Eight agents, from the
“Pension Centers” within this department’s geographical area of responsibility,
were on a guided tour in the main location of Danish Insurance. A caseworker
was asked to tell the agents about the problems with the “Windows”. The agents
had no idea of what “Windows” were and the treatment of the payments was not
well understood either. An agent asked if the “Company Registration Number”
had anything to do with the treatment of the payment. We have seen above that
the system handles the payments in a way that is strongly related to the “Company
Registration Number” and that much of the work with “Windows” actually is
related directly to changes of this number. The presentation of the problem was
thus given on a very general level and was focused on how the agents could make
the handling of “Windows” easier for the caseworkers. The caseworker told that
following up on the companies more closely would help them a lot. If “Company
Administration” could have yearly lists of salaries they would be able to keep
track of newly employed and retirements. This surprised the agents who agreed
that this of course should be done if it could help the people in “Company
Administration”. It was seen as a very simple thing to do. Other problems were
discussed as well (for instance using the annual report to make predictions of
salary in the figures reported to “Company Administration” and the related
problems with incorrectly estimation of profit.) The important observation here is
the following. The inevitable glossing over of the irrelevant aspects of the work is
here accompanied by the glossing over of aspects of the work that could actually
provide the colleagues in the other parts of the organization with an understanding
of what the people needs in their work. Here exemplified by the agent having only
a very vague idea of what the people in “Company Administration” were doing
and that they could with minimal effort make the work done here a lot easier. The
visit also gave the people usually only meeting on the phone an opportunity to see
each other in person. The meeting and the observation in general were too limited
in time for us to develop any idea of how this kind of meeting can influence the
relationships.
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13.3.4

Summary

Before going on let us briefly summarize the observations on the workflow in this
part of the “Windows” study. Once again we notice the intermeshing of worktasks
and the necessary flexibility in the organization of personal work. For instance
caused by the important role of personal and inexplicable knowledge.
We notice the use of a lot of mechanisms with a huge variety of qualities. The
ordering of work around the phones directed the attention to the role of awareness.
Awareness was also an issue in the substitution and in the teaching of newcomers.
Shared understanding is seen to be of vital importance for the work. Different
understandings are seen to play two roles: they can be a potential source of
problems and inefficiency as well as a useful and unavoidable part of
organizations.
Aspects of the surroundings that are difficult to represent on individual basis and
impossible to represent in a system like an organizational handbook were seen to
be of importance for the accomplishment of the work.
Standard HCI considerations are strengthened by the observations. A fine
example on an opaque and inconvenient system was found.
The many representations of the agreement and their different roles connected to
various functions in the organization were briefly examined.

13.4

Redesign

In this report a lot of effort has been put into describing the merits of analysis that
is not pinned down by concerns to an immediate applicability in a concrete
setting. As noted though thinking of ways to improve concrete structures can be a
resource of learning. Thus some reflection along these lanes are briefly presented
here. The section has been split into two parts: short and long term measures.

13.4.1

Short term

Provokingly it could be said that, making the systems actually provide support for
the worktasks instead of being a database interface with some more or less
understood functionality would be a start. With the redesign of the system the
following issues should be kept in mind:
• the possibility to locally design or configure the interfaces would ease the
work (the navigation between screen could be minimized)
• the possibility to make simulations of actions to evaluate the outcome would
be a great help (so as not to end up as the frustrated caseworker wasting a
couple of hours caused by the merciless decisions by a system who’s (!)
motives were unclear)
• the functionality in the system should support the actual work (e.g. include
links to relevant persons and information and possible action) instead of it
being a rather rigid and slow database interface. An integration of the mail
system and the policy system is obvious
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the internal logic (or at least the processes that are undertaken by the system)
should be clear in some way to the users
• the sharing of screens views (for instance like “What you see is what I see”)
could maybe make the telephone conversations where employees in “Payment
Service” and “Company Administration” together try to solve a problem a lot
easier
Also some minor reorganization could be beneficial:
• a mild up-qualification of the caseworkers so that they can do the non critical
“depositing payments on the policy” would reduce the workload in both
departments
• interaction more broadly between the groups will let them understand each
other better and thus be able to do things in a way that matches the situation in
the other departments
A lot of measures along the line of office automation could be proposed.
Examples would be: a) making the system afford the use of e-mail instead of
paper mail and b) making people use copy and paste (or links like functions)
instead of typing the data from one part of the system into another by hand and
even use handwritten notes on pieces of paper as memory aids. The problems
following these measures are well known259 and not very interesting for the
pursuit of the goal of this project, even though the are very interesting for the
work on making computer systems in general.

13.4.2

Long term

A more fundamental approach would be to consider the entire work system. A
complete redesign of the handling of the payments or even of the entire way of
providing the demanded services would be the issue. An attempt to do this would
be way outside the limits of this project. Nevertheless plans and initiatives worked
with in “Process Analysis” will be mentioned. During the time of the field study
“Process Analysis” worked on a special project. They were doing a BPR inspired
analysis of the life insurance part of the organization. The core of their approach
was the development of new relationship between the customers and Danish
Insurance. Instead of the insurance company giving service on the request of the
customers, the new relationship saw the customer and the insurance company as
partners. Danish Insurance delivered the insurance service and the customer
delivered the information needed to keep the policies updated. The potential
benefit would be updated and correct information. This would make the money
“stay on the highway” and reduce the work we have investigated above. The
agents should use laptops when selling insurance. This would provide the
opportunity to make deals on the spot and it would improve the data quality. This
because the data would be collected in digital form, thus minimizing errors from
later typing the data into systems. In the same vein electronic transfer of lists of
payment should be used to make sure the data are transferred without errors from
the booking systems of the companies to the policy system. (This was already
done in most cases but it should be increased.) Another proposed initiative was
the use of meetings between people across organizational boundaries, so-called
“councils of war”. All the persons potentially affected by a new type of insurance
259

For instance Molich, 1994 or Preece, 1994.
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arrangement or a new large customer should meet to evaluate the situation. This
should help avoiding unfortunate and unforeseen effects of entering new deals.
These meetings would be initiated on behalf of the part of Danish Insurance that
works with sales and agreements. Another type of meetings should be held with
basis in the problems met in the administrative part of the organization. The
problems that they spend the most time dealing with could be analyzed at
meetings and the cause of the problem could be tried eliminated.
These are not my suggestions, but internal suggestions on how to better the
organization. While being the main themes of the suggestion they are part of a
large and not finished plan. An important part of this plan was an Internet part of
Danish Insurance, not only should the company be present with a web site. The
customers should be able to have an overview of their policies and make simple
changes through the World Wide Web. Of course this was one of the reasons for
the focus on “Windows” as well. For an outsider it could maybe give the
impressions of lack of stability and competence if payments would lie about in the
system for more than a year before they were connected to a policy. Especially
because necessary changes to the policy will not be detected and effected until the
“Window” is investigated. With an open display window to this in the shape of
the Internet, a consideration of the “Windows” situation is a natural initiative.

13.5

Summary

Here we briefly summarize some of the most important finding in the above
sections. The observations concern the special nature of the work without being
abstracted into a part of a larger system.
The subsystem is in many ways not directly structured in relation to a larger
system, at least not through official channels. Sometimes the employees are
almost being worked against by the system and the emergence of local ways to do
things is evident.
The lack of clarity on organizational descriptions of rules and roles and especially
the modest extent to which these directly influence the work is interesting. At
times the employees have to work in conflict with rules (or at least bending them
a little) to meet the objectives put upon them by the same people who designed
the rules.
We have seen examples on the emergence, change and adoption of work
arrangements that were strongly related to informal discussion without
documentation, or even measures to ensure that people agreed.
Even though the caseworkers do consider how to give the customers the best
possible deal, most of their work concerns abstracted representations of the field
of work and many of the tasks are related to maintenance of the computer system
and the organization more than to the “valuable work”.
The role of personal relations was seen to be of importance. Also in other areas
inexplicable knowledge or valuable information that for other reasons can not be
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modeled and represented in information systems or workflow management
systems were seen to be of importance.
Different understandings across organizational boundaries as well as shared
understandings were observed to be of vital importance.
Many very different tools, means and mechanisms were seen in action. The
variety in the use and the nature of these are immense.
The often observed intermeshing of tasks, need for flexibility and always present
attention to the surroundings was found in this study as well.
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14 Discussion
In this chapter the theoretical understanding of the cooperative work, as it was
described in part one, is related to the field study. This is undertaken as a
discussion of the observations in relation to workflow; organizational context;
tools, means and mechanisms; awareness; shared understanding and Human
Computer Interaction. Since these discussions have formed the background of the
presentation of the observations many of the subjects have been discussed in the
two chapters above, this however often in a less explicit way. To avoid tedious
redundancy only references or summaries are provided in these cases. The chapter
is closed with a discussion of the parts of the work that were not easily understood
with the models available. A table relating the main points in the discussion to the
observations is provided in the appendix: “18.3 C. Discussions and observations”.

14.1

Workflow

Connected to workflow we found the aim of rationalization, the objective to make
the organization more efficient. In relation to this, what do we learn from the field
study ?
First we note that the valuable core is hard to find. Not only does the environment
change in an unpredictable way (for instance regulation of the taxation laws;
changes in the demand on the types of products; people want internet access to
their policies and bank products etc.), but even in a stable situation the many
related tasks (selling the product, lobbyism, supporting infra-structure, customer
support, keeping the paper contracts, accounting according to legislation etc.)
makes it difficult to find out, what is the core and what is only needed to support
this.
This, however, is not a critique of BPR or workflow, it only points to one of its
problems. The core is used to find a criterion for what we wish to achieve, the
problems associated with it, finding out what is necessary to meet the demands
etc. Thus if the core can be approximated it will be enough for a workflow
approach to be used in a rationalization or design of an organization.
The really important question of top down workflow management and BPR is
whether you can see through the implications of the constraints of the
surroundings, the effects of changes and make the system flexible enough to be of
use. This question can not be answered in general with basis in this field study.
However, two interesting points can be made. Firstly the importance of the
historical setting of the organization has to be acknowledged and secondly so have
the potential difficulties associated with a workflow solely based on computerized
representations of the field of work and the actors.
What the description of the work above us show is that the work has to be seen in
the historical context. Old policies, old systems, legislation and educational cost
have to be included in the view of the work, if it is to give meaning, and more
importantly have to be included in the considerations of how to rationalize the
work. We so to speak have to “go outside the walls of the office” as well as study
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the work as it is found in the office, to find the constraints on the ways that work
can be organized.
As it was described above workflow systems to a large extend base themselves on
explicit descriptions of procedures and roles. A computerized representation of
the tasks, persons and procedures is what the systems often provide. We saw that
non-designed, non-explicit, non-formalized roles and procedures do play a central
role in the work in Danish Insurance. This of course is not to be taken as a sign
that this approach is effective or necessary. It just shows the way things are. The
results of the study suggest that workflow management systems could make
things a lot easier, if they are not implemented as universal true representations of
the organizations. On top management level the value of this will be clearer when
discussing one of the recent buzzwords: “trust”. This is not only of extreme
importance to organizations (and more so connected to network organizations) but
also impossible to remove from the personal level.260
As argued the objective of the project is not to end up with a design idea for a
workflow system. However we will learn something about workflow systems in
general from investigating a small part of the work and consider a workflow
system that would be of value here. We will consider a tool that allows the
caseworkers and “Payment Service” employees to handle “Windows” without
using paper notes or ad hoc e-mail conventions and at the same time provides the
same flexible support for the work that we find in the present arrangement.
The already existing system suggests a place where an electronic workflow
system could be of use. Here we take everything else for granted and do not
consider redesigning the overall system.
We focus on the “Windows” situation. Something is done in “Payment Service”
after which the “Window” shows up at a caseworker who has to take some action
on the “Window”. After this a person in “Payment Service” may have to “deposit
the money on the policy”. Where after the caseworker may have to take additional
action on the policy.
"Payment Service"
Checking and
balancing

"Payment Service"
Deposit money on
the policy

"Company Service"
Remove "Window"

"Company Service"
Potential further
action

Figure 30: A simple version of the workflow related to "Windows".

We have a rather simple flow. Two workers and two or three overall tasks to be
done. The flow has currently no time restrictions imposed on it, even though the
coming Internet service may imply such one.
A computer system could be designed in a way so that the caseworker could
“send” a “Window” with a classification and a comment to a specific person in
“Payment Service” or to the department as a whole. (The last was often done
when it did not matter who did the work. In this way the caseworker did not
260

For instance Lorenzen, 1998
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always burden the same person.) In “Payment Service” the “Windows” would be
received and handled electronically according to the classification (that could
involve aspects such as “urgent”, “whenever you have time” as well as a
description of possible problem types.) The “sending system” should of course be
integrated with the overall policy system in a way so that the workers do not have
to shift between systems. It should simply be another feature in the policy system.
When the employee in “Payment Service” is done the case should then appear at a
caseworker or just disappear from the work to be done, according to the
classification by the caseworker.
This system would make the many standard interactions that do not involve
negotiation, “cheating” or cooperation between the departments a lot easier. But
this system would not provide support for these other issues. A computer system
that could help the entire process would have to provide channels for additional
communication, preferably also means for sharing view of the representations in
the system to allow more efficient cooperative problem solving. Considering top
down approaches it is even likely that a system designed in that way would not
give the possibility for choosing which person to send the “Windows” to. The
system would most likely choose one itself, maybe according to workload or
experience with a certain type of problems (or a certain company). The way in
which the caseworkers use the phone, “personal favorites” and can discuss and
negotiate with the “Payment Service” employees is an example of the importance
of these systems being flexible and the need for information on roles and
procedures that can not easily be computerized and this definitely not in a
universal, organizational encompassing way.
In the thought experiment above many important issues have been abstracted
away. A very important question for instance is the coupling of systems and
integration. We saw the difficulties that were met when the process analysis
department tried to get helpful statistics from the system. To be of use for this
department the classification done by the caseworkers and the action taken in
“Company Administration” and “Payment Service” will have to be
understandable and fit with the kind of questions that process analysis, marketing,
the investment department etc. are interested in. It would be a benefit if the
computer system could in some way translate the data from this part of the
“Windows” interaction so that it could be of general use in the organization. The
information needed elsewhere can not necessarily be provided by the caseworkers,
for instance because they only meet a selection of the “Windows”. Related to this
integration the problem noted by Dourish and Bellotti earlier is central, the
systems should be integrated in a way so that the users do not have to go out of
their way to provide the information that will be of use for other users only. It has
to be natural, easy and motivated tasks, if they can not be automatically
accomplished when doing the tasks that are directly related to the work conceived
of as one’s own.
Another important aspect that we did not consider is the process view.
Implementing a workflow system that simply transfers the current worktasks into
an electronic form is of course not necessarily a sensible thing. A healthier and
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more productive way of doing and arranging the work may be attainable. As
stated above this demands consideration of the entire organization from above as
well as the actual ways in which the work is carried out. Except from the brief
discussion of measures as “getting the data right” and “councils of war” this part
of the design of the workflow systems will not be treated.

14.2

Organizational context

The idea of organizational context presented above suggested that organizational
context could be provided through computerized representations of the field of
work, the roles, rules etc. It was also suggested that the computer should provide
the relevant information according to the task in which the user was involved at
the moment. Organizational handbooks were suggested as such a tool.
In the study we find several uses of such explicit information. For instance the
system providing the caseworker information on the persons responsible for a
case, the phone number and the post code. An even stronger use of this type of
functionality would be valuable and could be provided through integration of the
systems, so that typing information from one part of the system to another would
not be necessary. Information systems and organizational handbooks certainly can
be a valuable tool in the cooperative work.
Regarding the embedding of procedures in the computer systems we find strong
evidence that this should be followed by an awareness of the underlying rationale.
In some cases this can probably be done through the system (the computer telling
you that it can not copy a file to the floppy because it is full), in other cases this is
a matter of dispute. For instance the introduction of the “money handling”
functionality should probably involve a meeting or a letter describing the use of
the new functionality and the uses of it. That is, the system could probably not
contain all rule context. For instance the representation of basic accountancy
mathematics and rationale will be rather difficult to embed in a computer system.
As with the workflow we also find information on the organization that can not be
explicit and formal. Some of this is individual information that can not be put into
a computerized representation. Either because it is tacit knowledge or because the
people using it would not want to put it into formal, explicit status (for instance
that you find a person annoying and incompetent).261 Related to this is the
problem with the different conceptions of the field of work and the objects in it,
especially across the organization.
The discussion of workflow as well as organizational contexts suggests that the
idea of shared and different understandings is central to the support of the work.
Before turning to this we will take a look at the tools, means and mechanisms in
use in Danish Insurance.

261

We have already seen examples on this fact in the theoretical discussion (e.g. Orlikowsky,
1992).
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14.3

Tools, means and mechanisms

Here we focus not on the tasks and the intermeshing of these but on the very
means and mechanisms that influence the work. Having seen that the tools of
workflow management and organizational context are only part of the relevant
influencing factors of the work structure, it is of course important to explore the
other factors that help or hinder efficient cooperative work. In earlier work on the
case material more than 25 distinct methods of coordination was identified262 .
Most of these involved artefacts263 , often used as coordination mechanisms as
identified by Schmidt (“Tools, means and mechanisms” in part one “Theory”).
Other methods were based on different modes of social behavior of the
participants. Some of these involved specific roles and accompanying rules. We
will investigate a few of these methods carefully but first a few examples to show
the variety. To visualize their very different nature the examples are arranged
according to one of many possible perspectives.
artefacts used privately
• rulers used on the “Windows lists” to structure personal work
• notes used on the “Windows lists” (sometimes shared as well)
artefacts used privately as well as shared
• “Windows lists”
• paper stacks (policies, incoming mail) used to sort and to structure personal
work as well as to provide awareness
• placement of document (lists of times for special tasks, special agreements)
• policies with colored cardboard sticks
monitoring
• monitoring stacks, colored cardboard sticks etc.
• the mutual keeping an eye on the person you had to substitute for (in case of
vacation, illness, etc.) to keep updated on the overall work situation and be
aware of special agreements
• listening to phone conversations and discussions in general
social conventions and types of conversation
• teacher - pupil (employed and experienced staff, old-timer and newcomer)
• casual discussion (the color of ring binders)
computer representations, shared spaces, workflow systems
• the “case system”
• the policy system in general
communication tools
• phones
• e-mail
• “Windows lists” or policies etc. used to point to and refer to in conversation
262

These do not cover the entire set of methods and many of them could be divided into several
mechanisms to get a finer picture. The 25 methods do however seem to be the most used and
valuable of the clearly visible and designed methods of interaction.
263
This suggests that it is much easier to point out distinct methods when an artefact is in use, than
when slight differences in for instance conversation rules or types could suggest distinct methods.
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•

print from the system sent between the two departments with comments added

physical structure
• buildings that place people together or apart
• setup of desks to provide awareness
education
• education allowing accountancy, understanding of policies and customers
• the newcomers will eventually act much like their teachers
historical influences
• policy agreements
• structure of the “policy system”
• the education and knowledge of the work force
external influences
• changing nature of field of work
• regulation on bookkeeping and storage of policies on paper
These means and mechanisms are described above and a few of these methods of
coordination have been chosen for further analysis. This is done with the overall
goal of getting a more thorough understanding of the tools, means and
mechanisms. The investigation of the methods is done with a set of questions in
the back of the head. Why these methods are used?, what do they afford?, how are
they used?, what problems do they meet?, etc.
We will take a closer look at fifteen examples on tools, means, mechanisms from
the field study. Something could be learned from investigating the tools, means
and mechanisms even closer than it is done here. The level of investigation has
been chosen to fit the overall objective of the project. The examples are ordered in
four groups after some important attribute. The order is: 1) coordination
mechanisms, 2) conversation, 3) monitoring, 4) structural.
Coordination mechanisms
Characteristics: Coordination mechanisms are described in the section “tools,
means and mechanisms”.
Examples: a) the “Windows list”, b) prints with notes sent between “Company
Administration” and “Payment Service”, c) the “switched through sign” and d)
stacks of cases with colored cardboard sticks.
a) “Windows list”
artefact: a stack of papers where all the “Windows” of the department are printed,
ordered according to “Company Registration Number” and “Civil Registration
Number”. The list also contains information on the persons responsible for the
case in the departments, the “error code”, the amount etc.
protocol: apart from being used in the private work with “Windows” as an
ordering and memory tool, the list is also used when discussing “Windows” with
other caseworkers. Simply by pointing out a part of the list, the caseworkers are
able to establish a common idea of the situation at hand. What company, what
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type of employee (job, age), have we seen this “Window” before, size of amount
etc. The protocol is most well-defined in the private work.
strengths: the list can be carried around, affords an easy overview of the next
pages (and thus the work that will most likely be done in the near future), affords
easy and transparent grouping and ungrouping of “Windows” by drawing
brackets, and easy marking of the state of the work with the “Windows” (set to
“Wait”, waiting for a call from an agent, waiting for a “Payment Service” worker
to get from lunch etc.).
weaknesses: it seems a waste of time to read the numbers from the list and then
type them into the system all the time. Maybe some redundancy in the work could
be avoided if the list could be reused instead of starting from scratch on a new list
every four weeks.
b) Prints sent between “Company Administration” and “Payment Service”
artefact: a print of a screen from the policy system, with added handwritten text.
protocol: a print of the screen “Windows details” is added the policy number and
a description of the task that the caseworker wants the person in “Payment
Service” to do. Often it simply says “Please deposit the money on the policy”. The
print is sent by internal mail, either alone or grouped with other prints for the
same person in “Payment Service”. Here it is distributed according to the mail
rules in this department and enters into the other papers that the employee uses to
structure the work. In case of questions or problems the employee can send the
print back (by internal mail) to the caseworker. People see these papers every day
and it is a regular part of each day of work for the “Payment Service” workers to
handle this specific kind of prints.
strengths: paper has certain qualities. It can be placed in stacks (close by or far
away), the individual papers can be sorted. It can easily be written and drawn
upon, crumbled up and thrown away, carried around and shown to people. This no
doubt plays a central role for the use of the prints between “Company
Administration” and “Payment Service”. As it is mainly the experienced workers
who use it, tradition may play a role as well. On the other hand the experienced
workers are the ones who handle most of the “Windows” and it may simply be a
sign that it is the most efficient way to do the job, if you have to handle many
“Windows”.
weaknesses: many weaknesses leap to the eye. It takes a long time to print
(especially because the printer is placed far away from the desk of the
caseworker). It takes additional handwriting even though this handwriting is to a
large degree exactly the same every time. It takes time for it to be sent by internal
mail (as well as sorting and carrying by the mail workers). It provides no
documentation or memory aid for the caseworker.
c) The “switched through sign”
artefact: a cardboard sign; to be placed on desks, lamps or other visible locations
of the workspace.
protocol: whenever a person is not reachable on the phone, the phone is “switched
through” and the sign is placed in some easy visible place. This means that people
(who can see the sign) will not try to switch calls through to this phone.
strengths: an effective way to avoid confusing employees and customers with
switching them through to a phone that will switch them through to someone else.
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weaknesses: at times people forget to cancel the “switch through” (for instance
after lunch). This is of course not caused by the sign, but the state of the sign is
not coupled to the actual state of the phone. This means that people are potentially
misguided by the artefact.
d) Stacks with colored cardboard sticks
Stacks are in themselves almost coordination mechanisms and with the addition of
colored cardboard sticks they definitely are (or rather instances of one).
artefact: a file with a colored cardboard stick put into it.
protocol: the color of the stick shows the time of arrival of the file. This makes it
easy for people to judge the age of a case and thus the chance for it being critically
old.
strengths: a very non-obtrusive and easy way of providing information on the
field of work. Without having to read anything or open the cases, some important
information can be achieved. Even on files at the bottom of a huge stack.
weaknesses: it takes a little work to put the sticks in but this is not seen as a major
problem by the caseworkers.
Conversation
Characteristics: Various means and mechanisms are involved in conversation.
Roles and conventions, goals, formality, appropriate subjects etc. exist and are of
importance in any conversation.
Examples: a) discussion of the right color-code for ring binders, b) general
questions, c) trainee sessions, d) “I have some Windows” conversations.
a) Discussion of the right color- code for ring binders
The example shows how informal, non-conclusive, open ended and potentially
continued discussions can be the origin of conventions and changes of
conventions. The roles of the persons (here: experienced, novice and substitute) in
part determine the conversation. But also for instance personal ideas and motives
affect the way the conversation takes place. One would imagine that personal
preference for anarchy or regular structures would influence the discussion.
b) General questions
Often questions are directed to the group and thus public. People join in and leave
the conversation according to whether they feel they can contribute with
something. Sometimes conversations are split up into separate discussions. Some
of the many benefits of this way of dealing with questions are the way that
expertise is easily located and the way it provides a way for all of the people in
the workspace to stay updated on the situation and to learn from the experiences
of each other.
c) Trainee sessions
At the time of the field study not much weight was put on the special nature of
old-timer - newcomer interaction. A special structure around these conversations
was noted nonetheless. Specific periods of time are assigned to these
conversations. Statements are given a special weight in these conversations. Also
the way questions are made and the way they are answered seems different from
for instance the way it is done in the above-described discussion of problems in
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the workspace. It is not possible to go into a real discussion of these matters in
this project. It would probably require a study of conversation analysis as a basis.
d) “I have some Windows” conversations
One of the three ways to get the workers in “Payment Service” to “deposit money
on the policies” is to phone them. The conversations here (apart from polite or
friendly chatting) were almost the same each time. When the “Payment Service”
people get a few keywords (for instance “Windows”) they know what to do. They
know what the other persons want, what to look at, what problems to be attentive
to etc. The recurrent nature of the conversations and the understanding of what the
other person needs and does not need are of course interesting from a shared
understanding perspective.
Monitoring
Characteristics: By using visual or audio monitoring people can stay aware of the
situation of each other. The focus of the monitoring can vary between full
attention to paying minimal attention to the monitored activity. This is not a oneway activity. People can hum, sigh, speak up etc. to call attention to something.
Examples: a) knowing the placement of ring binders, b) “dragging the call” and c)
learning by watching.
a) Knowing the placement of ring binders
The location of the lists used by more than one person and especially the ring
binders etc. that people have to use when substituting for each other, is learned by
watching people work. No rules or explicit information transfer occur. People
know where to look because they have seen the other persons find the items there.
b) Dragging the call
Paying attention to the state of the co-workers allowed frictionless and efficient
distribution of phone calls. If a person was not there, busy in general or involved
in an important conversation the call could be “dragged” by a co-worker.
c) Learning by watching
It is important for newcomers to be able to see old-timers in work. To see their
tricks, to experience the things that are impossible to tell explicitly, to be able to
put your own words on actions. A lot of benefits of watching the work, as it is
done, can be found. Also the benefit of the old-timers being able to watch the
new-comers try for themselves is important. This allows the old-timers to give the
new-comers valuable feedback.
Structural
Characteristics: A very broad and heterogeneous group. Keywords could be:
overall, often static, not much reflected upon in the daily work, physical as well as
mental. This is of course not a desirable situation and one of them main
conclusions is exactly that a discussion of this type of influences is needed.
Examples: a) making the monitoring possible, b) organization boundaries, c)
education, d) societal forming.
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a) Making the monitoring possible
The physical setup of the offices with desks in small groups is important. It for
instance allows the easy monitoring of the person you are to substitute for in
vacations etc. It clearly influences the way in which the work is done.
b) Organization boundaries
Just as the physical setup of the office was seen to be of importance so is the setup
of the organization in general. The division between departments and the division
between the pension centers and the headquarters strongly influences the work
done.
c) Education
The “insurance high school” and the understanding of insurance, numbers,
regulation etc. that was taught/attempted forced upon the employees, is very
import for the way the work is done. The caseworkers use this understanding
when they are referring to overall goals like giving customers what they need. The
basic mathematical accounting tools and understanding related to this are
important as well.
d) Societal forming
The way in which the macro level institutionalized understandings influence the
concrete work is not easily investigated. This of course in no way makes it of less
importance. In this project we will only shortly reflect on the rules of maternity
leave. Since most of the work force is female and distributed rather evenly from
twenty to sixty, maternity leave is an important issue. Most of the time at least one
person is away. This gives rise to a great deal of the substitution work discussed
above. It could be argued that the rules concerning this matter (the duration, the
payment, fathers having maternity leave etc.) could in general be seen to influence
the question of which means are useful in the cooperative work. For instance
through its impact on the need for substitution and thus the tools and means
needed in relation to this.

14.3.1

Summary

We have seen the wide range of intermeshed tools, means and mechanisms in use.
Of special importance is the variety: for instance the very big difference in degree
of conventions, flexibility, obtrusiveness etc. of the tools etc. Also the way in
which different tasks seem to demand very different combinations of tools and
means is worth noting. Of interest as well, is the fact that it is not always within
the power of the analysis unit to determine which tool, means and mechanisms
should be used and how this should be done.
Actually this is one of the two most important conclusions in the project. To
support the cooperative work we have to construct sets of tools, means and
mechanisms. This will often be done together with the users. In fact sometimes
we only have to provide overall frames that support the creation of more specific
systems by the users themselves.
This makes it necessary to investigate the nature of computer tools, means and
mechanisms as well as tools, means and mechanisms that have nothing to do with
computers at all. Not only to learn from them but also because the computerized
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support systems will always only be a part of a larger system with which is has to
interact. This is the reason for the many aspects investigated in the project. The
interaction and intermeshing of various tools, means and mechanisms as well as
their connection to awareness, workflow and organizational context makes a
broad and encompassing analysis necessary.

14.4

Awareness

Awareness is found in many aspects in the above description of a cooperative
work setting.
• Awareness of the specific present state of work or of the specific present state
of a co-worker.
• Awareness of the general situation of the state of work and co-workers.
• Awareness of structures and rules
• Awareness of the state of work and busy periods in other departments
• Awareness of the nature of the distant partners (agents, secretaries in the
“Pension Centers”)
Awareness plays an important role in almost any part of the work. As William
Gaver argued above it can be seen to lie behind the work at all times and at times
be given special focus. Instead of discussing awareness as a distinct, specific
aspect of the work, maybe is should rather be discussed in relation to the
requirements of the specific tasks (a specific task could be providing feedback to
newcomers to help them get into the work, or providing means for informal
discussion of the work) and the tools, means and mechanisms used in relation to
these. That is, awareness is so central and multifaceted that it should be
considered in relation to tools, means and mechanisms in general and not as a
separate aspect.

14.5

Shared understanding

Many examples on shared understandings were seen. Some basic rationales are
the same among people within department as well as across borders. It was also
seen how different rationales could be useful as well as cause trouble. These were
in particular observed between groups that had different jobs, different objects to
work on and were placed in different location.
It can be argued that these shared understandings are created through the
interaction, and thus influenced by the tools, means and mechanisms that
influence these.
In addition it is noted that creating shared understandings is not just a question of
talking about the area of which you want a shared understanding. Different
interests will potentially lead to power struggles, obstructions of negotiation
processes etc. The mechanisms here are far from well understood.
This is the second of the two main conclusions. The design of systems is not only
the construction of the rules, roles and the physical computer artefacts. The design
will have to focus on the system as it will be understood by the users. This of
course means that the design process can not be sharply separated from the
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implementation process and the continuous redesign and implementation that
occurs when a system is in use. Supporting the cooperative work is about creating
meaning systems and the physical structures that interact with these.

14.6

Human Computer Interaction

In addition to all of these issues related to CSCW some issues related to human
computer interaction in general were touched upon. Points related to interface
design and system functionality were observed and working with these alone
could lead to a distinct improvement in the work done. Central points are local
control of the systems setup, possibilities for simulations, understandable rationale
and explanations of the functions and possible problems.

14.7

Understanding the cooperative work

With these considerations on the cooperative work behind us we turn to the areas
that are dim or difficult to understand within the framework.
Whereas some part of the work can be modeled and represented in computerized
form, other part of the work will necessarily have to exist as mental models at the
users only. What can be modeled, what type of rules and procedures can with
benefit be built into system, how do we allow people to design and implement
rules themselves. These are all very interesting questions. The same
considerations apply to organizational context, only a subset of the relevant
context information can be provided through the systems. Other context is
embedded in the persons and can not be taken from the brain of the persons and
put into computer representations. Again what types of contexts can be
represented, how do we do this, and how do we support the use of the types of
context that can not be computerized.
These are questions that demand an answer before we can hope to reach the
potential level of computer support for cooperative work. The investigation here
points towards the need for a model of understandings and of the way in which
people create their local understandings. More specifically it points towards the
use of a model of shared and different understandings and the way in which these
interact with the tools, means and mechanisms of the cooperative work. In this
research, representations and different roles of the representations across different
departments will probably be of importance.
Of special interest is the repertoire of the tools, means, and mechanisms that are in
use. The way in which they form the interaction, the creation of meaning, etc. The
types of awareness they provide. The meshing and coupling of tools, means and
mechanisms is the very basis of the creation of the shared understandings and the
negotiation between different understandings.
An attempt to approach an answer to the above questions is presented in the next
chapter: “An integration perspective”.
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15 An integrating perspective
In this chapter an integrating perspective is suggested. While this view on the
cooperative work could have been applied from the very start of the analysis I
choose not to introduce it until here. Firstly, because in this way the above
analysis is not confused by the introduction of the model and the usability of the
results will not be influenced by the acceptance of this proposed new view on the
cooperative work. Secondly, because the reason for starting to think in this way in
the first place was the problems that arose when I tried to understand the
observations without this view on the cooperative work. In this way the
motivation for investigating the perspective should appear. As it will be clear the
model gives a very easy and powerful way of interrelate the findings in the
analysis of the study concerning the problems mentioned in section “14.7
Understanding the cooperative work”.
Before the presentation of the model two things must be clear. 1) It is important to
notice that the most of the concepts and ideas here are not mine264 . Most of the
actors, stories and scenes have been seen before. They appear partly to revisit the
good story but also to take a look at them in a new light. As when Wagner puts
together the story of “Siegfrid and Fafner”, the story of “Wotan” and the story of
the “Rheingold” into a new setting in his opera “Siegfrid”, so is the background
and the combination of themes also new and hopefully interesting here. My part in
this is then mainly the combination of views. Some theoretical work has been
reinterpreted and some parts have been disregarded to make different approaches
fit together. 2) Also notice that this is not to be thought of as a model that attempts
to go behind all these other ideas. It uses parts of them and combines these to give
a useful picture of technology in cooperative work. The aim is not to construct a
big picture from which everything else can be derived. This model is not any
more real or true than anything else, but it might be useful nonetheless.265 Just as
we found in the discussion of organizations a variety of models are necessary and
some are more useful than other.

15.1

The motivation

The reason for undertaking this part of the project was the problems discussed in
the previous chapter. Some issues in the models of cooperative work were dim or
the theories on the matters not only suggested different perspectives but also at
times directly contradicted each other. Apparently some of the different
discussion and research areas in CSCW relate to the same issues, but from
different perspectives. This model is the result of the frustration of not being able
to use them together. Not in the sense that everything said and investigated has to
relate directly to everything else, but in the sense that a lot of areas, that seemed to
be considering different sides of the same thing, did not relate to one another. That
is, the models were partial and had blind spots, where other models could help.

264

Of course credit is given whenever theoretical work from other researchers are used.
I will not venture into a metaphor discussion here. For a discussion of the problems and
benefits of metaphors see Alvesson, 1995 or Scott, 1987.
265
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The list below is a summary of the most important of the problematic areas.
1. The distinction between coordination and communication/information systems
2. The notion of organizational context and its relation to non explicable parts of
the context
3. The knowledge management understandings of knowledge, organizations and
work as in connection to organizational memory, learning organizations etc.
4. The role of plans, formal organizational structure, etc., and their
implementation in workflow systems
5. The lack of a theoretical frame for considering tools, means and mechanisms
and their relation to the shared understanding
Point one and point three was suggested as problematic areas in the previous
report of the project and the work with the areas here can thus partly be seen as a
follow-up on this request for discussion.
As the work with the model made progress it became clear that it provided a way
to visualize awareness as well. Actually awareness became a central piece in
connecting the other. Thus interesting results emerged from the work that had not
been hoped for.

15.2

Method

The way to address the problems was chosen to be suggesting a framework
(picture, metaphor) that 1) uses healthy and useful models/ understandings of the
areas of interest and 2) combines these views in a way that the theories support
and expand each other.
This approach was mainly caused by an initial idea of the value of a picture of
people reading and writing in a common space266 . I simply wanted to evaluate the
value of this picture as a way of describing a part of the cooperative work. This
image in part springs from an article “Challenges for Cooperative Work on the
Web” by Allan Dix267 . Here he investigates the interaction of two persons through
a shared artefact acting as a medium. Dix’s treatment of the matter left me with
several questions and the way in which these were answered provided the initial
idea of the proposed perspective.

15.3

The model

In the next sections the model is described. The presentation is structured as
follows: The basic assumptions and theoretical foundation. The core image of
reading and writing in what will be called “settings”. A discussion of the notion
“shared understanding” and conventions. A discussion of the situated use of
settings and the meshing of settings. And finally the advantages of the model and
the problems connected to it.

266
267

This will be explained later.
Dix, 1994
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15.3.1

Basic assumptions

The model bases itself on (at least) four theoretical understandings of the
relationship between man and the surrounding world. We start out with a look at
the ideas as they are used here.
a) subjectivity
b) shared understanding
c) social construction
d) “situatedness”
a) Subjectivity
A dissociation from the point of view found in much system design (especially
workflow and information systems) where there is a true and objective world and
it is possible to get sufficiently close to this by measuring, thinking, making
surveys etc. In the subjectivistic view everything is interpreted, there is no way of
making true models or representation and implement them in digital information
structures. This of course assigns a completely different role to information
systems in organizations, than the often-used rationale. From a subjectivistic point
of view the issue is not to implement the truth and make people realize this truth,
or get as close as possible. The issue is to make systems that can handle the
subjectivity and still provide a usable tool for the cooperating actors.
b) Shared understanding
As discussed above the notion shared understanding is quite difficult and much
debated. I will here present my own idea that lies very close to what Alvesson
calls a culture. It also lies close to the concept of “community of practice”268 and
acknowledges most of the views on shared cognition presented above. This part of
the theoretical basis of the model of course is what has made the rather elaborated
discussion of shared cognition provided above necessary. The starting point of the
work was Michel Foucault and Wiebe E. Bijker (with disciplination269 and
technological frames270 ). The jump from this to intersubjectivity271 and minds that
“extend the skin”272 has not been possible over four months and may never be.
Nevertheless the discussion on shared understanding and shared cognition points
to the need for further investigations on the matter and the need to be very careful
not to stretch the models beyond their limits.
c) Social construction
Closely related to the concept of subjectivity is the idea of social construction.
The only meaning, essence of a thing is what people think into it. A crude
example could be: What I see as a pitcher may be a vase to someone else, and
since it in every aspect will be a pitcher to me and a vase to this somebody then
this is exactly what it is, nothing more and nothing less. Wittgensteins language
games273 points in this direction274 and I will use Wittgensteins picture of a “duck268

Lee, 1997
Foucault, 1992 and Foucault, 1994
270
Bijker, 1989 and Bijker, 1995
271
The low level shared cognition way of conceptualizing a shared understanding in a situation.
272
Wertsch, 1991 p. 90 in Resnick, 1991
273
Wittgenstein, 1998 and Monk, 1995
274
Even though the situated action people might argue that this meaning is assigned in the
common mind.
269
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rabbit”275 to illustrate the construction, the situatedness and the subjectivity. A
more thorough/serious discussions than the pitcher-vase example on social
construction can be found in two books by Wiebe E. Bijker on the social
construction of technology276 and several analyses based on this approach277 . The
social construction perspective has been disputed, for instance in the introduction
to the book “Technology in Working Order: Studies of work, interaction and
technology”278 by Graham Button. Button argues that the technology disappears
from focus and that the technology analysis is used only as a tool in a society
debate.279 Button suggests that actor-network theory as described by Michel
Callon280 is to be preferred. Here “things” are ascribed a nature and a role as part
in the network together with the human actors. This approach addresses the
discussions on the role of physical objects and the way they form or influence.
This discussion at times has been on the level of discussing why it is easier to
make a plane fly than a flying carpet281 and the fact that you usually use the door
instead of thinking that you can pass through the wall. While not necessarily
agreeing with Button the discussion is useful nonetheless in that it brings the
physical setting or the surroundings into the picture and takes us to the last of the
four concepts: the “situatedness”.
d) “Situatedness”
As argued in the section “Knowledge”, action, cognition, understanding, etc.
always occurs in a set of circumstances and these circumstances are a part of the
action, cognition, understanding, etc. The understanding is created in the specific
situation in a setting and the setting is created in the specific situation by the
understanding. Or rather it is impossible to see them apart. That is, the situated
nature of action is acknowledged and a central part of the theory. Still the notion
of a shared understanding with a focus on the individual is maintained (only use
of second level shared cognition). The split between setting and understanding, as
it will later be used, is constructed and analytical and the interesting part of the
model is actually the concrete playing out of action, thinking, being in the
moment.
So with these four concepts as the basis we start to develop a model of the
cooperative work.

15.3.2

Action as reading and writing

Cooperative work involves individual actors who are interdependent in their
work. They interact in some way, either in obvious ways like two cars crashing or
in complex and hidden ways as the gravitation between the moon and the earth. It
275

Wittgenstein, 1998, p. 194. An image that he borrowed from Jastrow, “Fact and Fable in
Psychology”. The picture appears below in the section “15.3.2 Action as reading and writing” and
in the main picture of the model as it appears in section “15.3.3 Settings”.
276
Bijker, 1989 and Bijker, 1995
277
e.g. Jørgensen, 1995
278
Button, 1993
279
I relate to this discussion elsewhere (Christensen, 1999) and only bring it up here to stress that
social constructions of technology theory is not without problems (or at least resistance).
280
Callon, 1987
281
Button, 1993
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is this interaction between individuals that is the core of the model. With every
advantage and problems that this brings with it.282 In the model every action
(present as well as historical) has results that can potentially influence another
action. With an action follows (or an action is) a change of the state283 of
something. This new state can influence other action. Let us start with a very
simplistic284 example that will provide a basis for a concrete visualization.
Two people interacting will be used as the point of departure. A very helpful
image here is two people writing and reading on a common blackboard. The
writing of person A can be read by both A and B and so can the writing of person
B. This image points to 1) the inherent interpretation in every (inter-)action and 2)
the importance of the situation (the setting, the surroundings).

Figure 31: Two persons sharing a blackboard.

This is a very simple case of a setting285 . If we imagine that the persons can only
interact through the writing on the blackboard (that is, no talking etc.) the
blackboard forms the way that the people can interact. There is a set of things that
the blackboard helps (e.g. remembering what was written earlier or describing a
geometrical figure) and there are some things that are very difficult to do by the
means of the blackboard (e.g. giving the other person the impression of a specific
bird’s song286 ).
The setting can be seen as consisting of different parts. Some important of these
are: 1) a place for the users to write, 2) read, 3) a set of tools that forms the
reading and writing and 4) a set of users. In the simple case of the blackboard the
place for reading and writing is the same, the tools are the chalk and the
possibility to wipe things out, to point to things written earlier etc. The users are
here the people writing on the blackboard. A person who comes to the blackboard
after the initial users have gone can be seen as reading as well. Whether he uses
282

People with a strong focus on shared cognition and situatedness may find that this starting point
in explaining the model makes it harder to come to the final picture. This is not my impression.
The motivation is not to make a model of cognition, but to make a model of cooperative work.
283
By using of the word “state” I do not intend to suggest any finite, unequivocal machine like
representation of the world. It is simply a way to say “the way things are” and should be taken to
suggest nothing else.
284
The example is later to be used as an abstract model of interaction so the omission of details is
actually desirable.
285
The concept of setting is central and will be discussed at length in this chapter.
286
Actually a written language for representing bird song exists but that is not really the issue here.
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the same setting or if it is a different setting is not a simple question and will be
discussed later in this chapter. In fact a lot a questions can be asked. Many of
them will be addressed later. The immediate advantage of the blackboard image is
that it introduces the notion of interaction through writing and reading in a
common accessible setting.
Reading and writing as metaphors
In the suggested model this idea of people writing and reading is used on action in
general. Any action can be seen as someone writing in a setting (wearing a new
shirt, a gesture, putting a cup on the table, updating a database, hiring a new
employee, building a factory) and every time something influences/leads to an
action the entity that acted can be said to have read this something. It is dangerous
business to do this. The model in no way suggests that the things written and read
are verbalized, language phenomenons.287 What the model does say is that we
share common sets of surroundings and the ways in which we interact with these
are the basis of all coordinated activities. Further a description of the ways of
action in these surroundings is essential for being able to fully understand and
support the coordination. The metaphor of reading and writing in common
settings has a lot of advantages, as it will show in the rest of this chapter.
One of the major strengths of the model is that it can be used to describe very
simple things like the above blackboard as well as to link very complex ideas
about knowledge, organizational context, private rooms, shared artefacts etc.
This means that the discussion of the model will be lengthy and at times complex.
Whenever this seems a bit abstract, unnecessarily theoretical, without a clear goal
or just plain silly, remember that the model has many uses, some simple and easy
to explain, some rather complex and concerned with the very basis of human
cognition and theory of knowledge. The model should be seen as a tool with many
application levels, not all involving the more abstract and theoretical views that it
allows.
Everything is interpreted
One of the most important benefits of using the “read-write” metaphor is the
strong focus on interpretation of action. A very simple example (Its strength
coming exactly from the simplicity) is found in “Philosophical Investigations” by
Ludwig Wittgenstein288 . The “duck-rabbit” is a simple drawing. It can be seen as
both a drawing of a duck and as a drawing of a rabbit. The figure below is my
own version and I admit that the rabbit could be seen as a “crow- or a starlingrabbit” as well as a “duck-rabbit”.

Figure 32: The "rabbit-duck" in my own awkward version, Wittgenstein, 1998, p. 194.

287
288

We have already touched upon the importance of textualization and writing in general.
Wittgenstein, 1998, p. 194
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The point of course is that the same thing will be interpreted in different ways at
different times. The subjectivity or flexibility of interpretation is found to be of
vital importance in a many areas in CSCW: general systems design, design and
use of technology in organization, knowledge management, organizational design,
design of systems to support coordination. 289 By generally seeing every reading as
a specific interpretation of the thing once written, we come a lot closer to a useful
picture of what is happening in the workplace.
Information and coordination
The other very useful aspect of using the read/write metaphor is that a problem of
distinguishing between communication and coordination is eliminated. I have
elsewhere argued290 that communication (in the sense that later actions will be
influenced by the exchange of information) is coordination, though it may not
necessarily be the primary function related to it by the participants at the time of
the conversation. And that coordination can be seen as, if not communication then
at least, exchange of information in the sense that coordination builds on the
participants being aware of or at least influenced by parts of the state of work of
each other.
At times the distinction between communication and coordination can be useful
but it is not an intrinsic and clear distinction. Information sharing and
coordination are two sides of the same thing. The metaphor of reading and writing
makes this easy to visualize and makes it possible to integrate the two views of
cooperative systems as either supporting communication and information sharing
or controlling work through implemented rules, as in workflow systems. The
exact problems established in the section “14.7 Understanding the cooperative
work”.

15.3.3

Settings

So the metaphor of reading and writing allowed us the subjectivity and an
approach that did not intrinsically distinguish between information sharing and
coordination support.
We now turn to the concept of the setting. A very simple setting was the
blackboard in the initial example. But what would in general be the setting of
reading and writing. The setting is the environment in which the reading and
writing takes place. It influences the way reading and writing is done in many
ways and it is in the settings the IT artefacts that support the cooperative work
will be found. In many ways a setting can be compared to what is in CSCW called
a space or a room. The concept of space, room, etc. is not well defined and instead
of introducing yet another meaning I have chosen to use the word “setting”. The
words “space” and “room” also could suggest a physical location with a set of
more or less stable boundaries (even though many CSCW spaces and rooms are
not of such character as it will be seen below), and this could simply make the
presentation of the concept more difficult. The notion of space, room, etc.
289
290

As argued above.
Christensen, 1999
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nevertheless gives us valuable insight in the nature of the surroundings of actions
or as we name it here, the setting.291
Before going further into the discussion on settings, we will first take a brief look
at some of the different ways the words “room” and “space” have been used.
Spaces in many forms and categorized according to various aspects are discussed
in the CSCW literature. Examples are “common transactional space”292 , “shared
work space”293 , “situational territory”, “use space”, “transactional segment”294 ,
“collaborative virtual environment”295 , “shared synthetic environment”296 and
“media spaces”297 . All are examples of rooms, spaces etc. being investigated but
not within a strong, elaborated, coherent frame. These rooms, spaces etc. while
having certain similarities (for instance that actors influence each other through
actions related to the rooms etc.) are of different nature. Some are interfaces to a
common database or document repository with functionality facilitating
awareness (with potentially added awareness of the people using the work space
and communication amongst these)298 others are subsets of the physical
surroundings and other are the surroundings with the related tools and
mechanisms, material as well an non-material299 . We will here take a closer look
at the last conception of space.
Liam Bannon and Susanne Bødker discuss “Shared or Common Information
Space”300 with a focus on the way that the “human actors who inhabit this space”
have to “interpret” the “terms and objects” in the space.301 Lucy Suchman
discusses “rooms” with much the same idea of the way in which the users bring
meaning to the room: “Through their interactions with each other and with their
291

Actually the word setting has been used before with a specific CSCW meaning as well. For
instance it is used by Giorgio De Michelis in the concept “work setting” (De Michelis, 1994 in
Bowers, 1994). This, while close in many aspects to the definition here proposed, is not the same
idea. A “work setting” is by De Michelis defined as the “physical arrangements of the work space”
(De Michelis, 1994, p. 130 in Bowers, 1994), whereas the idea of setting here encompasses much
more. That the idea of using the word setting is straight for is suggested by the fact that I used the
word before having met De Michelis use of it in this way. De Michelis also touches upon the
development of “common understanding” in the same article. Again in a way that resembles but is
not quite like the approach I use.
292
Raeithel, 1996 in Engeström, 1996
293
Bentley, 1995a
294
All used by Suchman, 1996 in Engeström, 1996
295
Becker, 1998
296
Fahlén, 1993
297
Gaver, 1992 and Heath, 1992b
298
For instance the BSCW system, Bentley 1995a
299
For instance Simone and Schmidt suggest that a coordination mechanism can be seen as a
“shared space”, “albeit with important restrictions: it is a highly restricted space with a structure
that reflects salient features of the protocol, and it is only ‘shared’ locally, within the context of the
particular instantiation of the protocol.” (Simone, 1998, p. 296)
300
Bannon, 1997 and Bannon, 1989
301
The same point is made by Schmidt and Bannon in Schmidt, 1992, p. 27. Where they actually
talk about “...the difficulties involved in achieving a shared understanding of the meaning of
objects among a group of people who are working in a distributed fashion...” (Schmidt, 1992, p.
27)
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environment, members of the operations room create the space for their joint and
individual activities at the same time that those activities are structured by the
spaces in which they occur.”302
This idea of spaces is rather close to the conception of settings put forward in this
report. Of interest is Bannon and Bødkers use of an “understanding of the shared
context” that lets actors cooperate without “extended description or elaborated
codes”. It is worth noting that the understanding of the actors is of the context and
that it is this context that is shared: not a shared understanding. This may be a
wise choice considering the difficulties associated with this idea. Bannon and
Bødker however uses the concept “community of practice” in Etienne Wenger and
Jean Laves meaning in relation to contexts and thus in this way opens for the idea
of a shared understanding in the way that will be discussed below in the section
“15.3.4 Shared understanding”. A last interesting feature of the spaces described
by Bannon and Bødker is that they are constituted by material objects as well as
things “spoken out loud in the room”303 . Actually with this idea of a common
information space is very similar to the settings concept I use, however some
difference still exist.
Back to the idea of settings used in this perspective. The figure below shows how
two persons have access to be part of several settings. Some of them shared (both
of them can be part of the same setting) and some of them private. The settings
are ordered after one of the ways they can be characterized. More than the setting
itself this characterization is related to the nature of the readings and writings.
Shared settings

Structure
Information
Coordination

Private

Private
: Read and Write
Figure 33: Shared settings.

302
303

Suchman 1996, p. 57, in Engeström, 1996
Bannon, 1997, p. 88
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The discussion above on information sharing and coordination gives rise to the
first two levels of shared settings in the figure. Settings, where the primary
purpose of the reading and writing is coordination, are in the front of the row of
settings. As focus shifts from coordination to communication/information sharing
(that is, as the focus or intention fades from obtaining a rather well defined
expected action304 from the writing) we move towards settings where the primary
purpose is information exchange (and communication).305 These are the settings
in the middle. The hindmost settings are structural reading and writing. Here we
go from actions that are (mainly) directed towards sharing information and direct
coordination to actions that concern the overall frames of these actions.
Implementing a new software system, moving the coffee machine or changing the
work procedures naturally affects the work306 . These changes to the structure of
the workplace can be seen as writing as well. And the way that it influences the
work is based on the readings of these writings. It is in relation to ideas like
overall organizational structure, formal constructs and organizational context that
we benefit from this way of looking at structures as reading and writing. This
approach was suggested vaguely in the section “6.2.2 Shared cognition”, where
we noted that the meaning embedded or written into the material structures
surrounding the work is of great importance. Note that this discussion shows that
settings are involved in the actions related to coordination, information systems
and other influencing structures. It does not say much about the setting itself.
Furthermore this distinction is not without problems and might benefit from a
more thorough inspection of the possible classification possibilities. The most
important thing to notice is that coordination, information and structure are not
orthogonal in the sense that they are independent ways of characterizing the
settings and they do not suggest being able to cover every possible setting either.
They are used to point to the way in which settings appear on many levels and
with different nature. The classification also shows how settings are the place
where settings are created. Just as we saw the layers of articulation work.
Shared and private settings
Also an individual person working can be seen as writing and reading. This in
private settings. These settings can be ordered in the same way as the shared
settings. Also here we have an interpretation (often you can forget what exactly
you meant by a note on a piece of paper) and the possible distinction between
information (writing a shopping list), coordination (sorting articles you are
planing to read in different stacks) and structural arrangements (placing the
computer facing away from the window so as not to get distracted).

304

Not well defined in the sense that the writer knows exactly what the reader will do, but in the
sense that the intention of the writing is the specific forming of the actions of the reader in relation
to some concept that the writer is aware of.
305
Communication is a subset of information exchange where there is a strong degree of face to
face like aspects. The exc hange builds on interaction more than one-side declarations. This is not
of much importance to this discussion.
306
This concept could be split up or sophisticated (micro-meso-macro, intentional, historical
perspectives etc. could be introduced) on the other hand so could the other two groups and for the
purpose here the group is sufficient.
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An important feature of the private spaces is that there is movement between the
private and the shared settings. Also what to a person seems to be a private setting
could be shared. Actually a private setting is to be considered a special case of the
shared setting with only one reader and writer. The person shares it with himself.
The interesting features of the word “shared” have been briefly touched upon in
the section “6.2.2 Shared cognition” above and will be further investigated in the
discussion on “15.3.4. Shared understanding” later in this section. That a setting is
shared is not necessarily the same as saying that the setting has the same meaning
to and is used in the same way by the users.
Borders of settings
Everything can in principle be seen as a setting. Everywhere where an action will
have consequences for later actions there are reading and writing and a setting for
this reading and writing. On the other hand, to support the cooperative work only
special parts of these potential places for reading and writing are of interest. How
do we then determine which settings to focus on ? First we note that settings are
not geographic or physical spaces but sections of an n-dimensional abstract world,
where an infinite number of classification possibilities let us make distinctions
between the settings. A setting is a delimited and often stable part of the world
and will always be a combination of these classification possibilities.
What the model does is to split the world up into smaller parts (abstracted as
settings). This is done to make the understanding and the design and support of
work easier. There are of course a lot of different possibilities for the division of
the surroundings but some are more powerful and obvious than others. Summing
up. A setting is an artificial but useful way of dividing up the work world into
smaller areas. This will make the work of supporting the activities in the work
world much easier. One of the ways it eases the work is by letting us distinguish
between the things that can be built into material IT and what will have to be built
into other structures.
But then, how do we distinguish between settings? How do we split up the
surroundings? The borders of a setting are fluent and the setting shifts with the
perspective laid on the situation. As discussed above the most important point is
that the settings can be described in any number of ways and that you choose
settings according to the analysis of interest. A few examples on ways of
delimiting settings will be considered below. But before going on with more
abstract discussion of the settings notion some examples of various settings could
help get the image clearer. There are many types of settings ranging from physical
structures, languages and human bodies to telephones and Intranets ... Anything
that provides means for reading and writing can be seen as settings. I was (in
another connection) given a very illustrative example from Niels Møller, ITS,
DTU: The setup of a lecture hall. Together with the understanding and accept of a
speaker-role and a student-role the setup forces focus on the speaker and forces
the students into a role of one in the crowd. In the same way the setup of a
classroom with the tables arranged facing a teacher will lead to this special type of
interaction, whereas a classroom with the tables arranged in a horseshoe shape to
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a higher degree supports interaction on equal terms. Thus classroom setups can in
a sense be seen to influence interaction just as a phone makes us interact in
another way than we would if we were face to face.
With this in mind let us take a look at ways of defining settings (or splitting the
world in abstract subsystems) according to users, technology and work.
Users
The people who use the setting will be a valuable way to define settings. A group
of people who interact through a chat-program could be said to be sharing a
setting. And the important thing here of course is the understanding, the shared
understanding and also very importantly the lack of shared understanding,
conventions etc. in the groups. Users with different understanding can be said to
use the same setting, but it is very important that it is then different means and
methods that are used reading and writing and that the asymmetry of the setting is
here clearer than in cases with a more homogenous group.
Technology
Two people who at the same time interact through face to face communication
and a shared document can be seen using either one or two settings. The used
technology here makes it possible to identify settings. In fact the used tools in
general will be a valuable mean in making setting definitions. This is most closely
related to the usual definitions of rooms or spaces, where e.g. a webpage system
or a videoconference system is the setting. This relation between a specific tool
and a setting suggests that it would be worth comparing the notion of means,
mechanisms and tools in the section “5.3 Tools, means and mechanisms” with the
idea of settings. This is done in the section “Characterization of settings” below.
The work
Another way of defining settings is the work that it is related to. To coordinate
lunch face to face communication can be used; to announce a meeting the bulletin
board can be used; to inform the system support unit of a defect printer the phone
or e-mail can be used. Some types of work will involve what could easily be split
into several sub-settings, some only one.
In general people will be influenced by and use a set of tools, means and
mechanisms at any time. The setting idea allows us to focus on a subset of these
that are deemed to be of most importance. The movement between settings and
the way in which a specific artefact can play roles in different settings at the same
time are interesting and important issues.
As stated there are many ways and many motives for delimiting settings and
different approaches should be used according to the objective of the specific
analysis.
A consideration on the relationship between the individual and the setting; or
more importantly the user of the setting and the mechanisms, the means and the
tools that the setting provides the users with is interesting. Here the idea of a
theater stage comes in handy. Not only are the back-cloth of the stage and the
costumes a part of the picture. Also the height of the actor, the size of the mouth
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and eyebrows, the voice etc. are important means of expression and the result. The
same thing goes for our settings. In some settings the arms or the appealing
appearance of one of the users are part of the setting. In other setting other or no
personal features of the users will be involved. (e.g. in a setting based on phone
conversation the voice of the users are of importance.) Thus the setting is at times
in part characterized by the specific users in terms of physical features, skills and
manners. This is something else than the other vital claim that the setting is
mentally constructed by the users. Here the importance of the user points to, that
the users (construction of his) own arms are important and that a setting is not
necessarily a construct external to the users, that the users can place themselves in
like a car.
Characteristics of settings
As mentioned above settings strongly relate to the mechanisms, means and tools
of the cooperative work. A specific setting offers a set of tool for writing and
reading. That is, use of voice, a specific language, recording/storing facilities,
transformation of input, or any other kind of thing you use to influence or be
influenced by the world. Thus the discussion on tools, means and mechanisms are
in fact a discussion of settings. It is a discussion of the means of reading and
writing. The investigation of tools, means and mechanisms suggested above as
well as the proposed broadening of the view on the influencing factors in the
cooperative work are then closely related to the idea and investigation of settings.
A setting partly consists of a situated set of tools, means and mechanisms that
influence the concrete actions. The importance of a varied and intermeshed set of
tools, means and mechanisms influencing any action has been established above.
As it is this set that influence the work it is also the set that must be analyzed,
designed and influenced when trying to support the work.
Even though settings and the tools, means and mechanisms have much in
common there is a difference on the two ideas. The setting points to interpretation
etc. and more importantly stresses and incorporates the users understanding as the
most important part. This is what we turn to in the next section.

15.3.4

Shared understanding

A central point in this perspective is that the users understanding of the settings, is
the setting. Another very important idea is the use of shared understanding. The
use of the setting is determined by the meaning that the people in it307 ascribe to it.
Very interesting here is then if people ascribe the same meaning to the settings
and where it is useful and where it is counterproductive. As we have seen shared
understanding is not a stable and well-defined concept and my own idea will be
presented and used here. This of course is strongly based on the discussion
provided above.

307

Actually this phrasing the people “in” it is perfect. They do not use it; they are part of the
setting. This makes the “situatedness” and the physical characteristics of the individuals in the
setting appear.
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Shared, common and mutual
The terms shared, common or mutual understanding are not clearly defined and
have several related meanings. I find that four of these are especially interesting
for this analysis. On the figure below the three words and the four meanings are
shown.308

Share I

Share II
Common I

tips, information

}

well, chainsaw

Common II

have in common, two legs

Mutual

respect, agreement
I know what you mean

=

Figure 34: The many related ideas of things being shared or common.

Share I: The first meaning of share is used of people putting something into a
common accessible place and then using these things. Examples are waiters in a
restaurant sharing their tips or people sharing information by putting it on
common accessible webpages or into databases.
Share II is the same as Common I: Here it is a question of several people using the
same resource. Like a village well or maybe a group of lumber jacks having only
one chainsaw. It is not putting things in common as well as using. It is only using.
(A typical distinction here is sharing as either splitting or putting in common.)
Common II: People can have something in common. Like two legs, red hair or
they can be fans of a specific baseball team. When discussing shared
understanding this does not mean that person A actually thinks the exact same
thoughts as person B, who she shares an understanding with. Just like two people
having the fact that they have two legs in common, do not use the exact same legs.
Finally mutual: This last concept is not really people having (access to) the same
thing. It is related to people understanding what other people mean/understand. It
can also mean that people can have sympathy for it, like in “Oh yeah, I know what
you mean” or “I know what you’re saying”. Mutual agreements and
understandings are important in cooperative work, maybe exactly because they

308

Discussions on the use of shared and common are for instance found in Bannon, 1997.
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can be established by people who do not have very widespread shared
understandings of the areas related to the work of each other.
Shared understanding
What we are interested in here when discussing shared understanding is most
likely “Common II”. People understand and react alike. But they do this with
settings they share (“Share II”, “Common I”) and the readings and writings (that
could be “Share I”). Also the mutual agreements, understandings are of
importance even though they are not what we call shared understandings.
To illustrate what could be meant with persons having an understanding in
common, here is a constructed example. A child is dancing on the edge of a cliff
and the mother and the father shares the understanding of danger and the intention
of doing something. Here we are also shown that this shared understanding is only
partial and in limited areas. Perhaps the mother will run towards the child to drag
it away from the edge and the father will shout to the child to make it come
towards him, or whatever. The point is that the shared understanding is a limited
overlap of the big bubbles of understanding. An overlap in time and space of
bubbles that steadily changes, due to the continuous interaction with things that
can change it.
A shared understanding is analogues to the technological frame that Wiebe Bijker
uses.309 It is a meaning system and you can be more or less included. That is, a
model of a person’s way of thinking in a certain area can be said to be more or
less similar to the abstract model of the meaning system, as it is subjectively
constructed by the analyst. The persons whose reactions, way of thinking etc. are
close to this idealized, simplified and abstract description of a way of thinking can
be said to subscribe to the meaning system and to have a shared understanding.
Often people in a group will have a shared understanding regarding areas of the
world that is close to what makes the group a group (a workplace, horseracing,
family traditions etc.). This strongly resembles the idea of cultures as more or less
stable; on many levels; overlapping and found in small as well as large groups.
The figure 35 shows how this idea of shared understanding can be visualized.

309

It is also found in various nuances in the CSCW literature. For instance Orlikowsky, 1992, p.
364.
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Settings

Shared understanding
!

!
!

!

Model
World

Figure 35: The settings and the shared understanding.

Rectangles are the usual symbol of shared setting. All persons can read and write
in them, the cloud is the boundaries of the meaning system (of course a vague
border). The “!”-marks are representations of the individual understandings of the
persons. As it can be seen three of them are close enough to the “core” of the
abstract meaningsystem for them to be considered having a shared understanding
(symbolized by the gray ellipse). The guy to the right could have been reading and
writing in the setting as well, this in it self does not necessarily cause a shared
understanding.
The shared understanding is of paramount importance in many ways. In the
section on shared understanding from a shared cognition point of view, we saw
several uses. A shared understanding is (to various degrees) necessary for people
to be able to work together. The theory on the subject has, as it appeared above,
far from reached a closure. In fact it seems that there are as many questions as
there are answers. A way to approach the area is through a related discussion on
conventions. A very interesting discussion on the matter within the CSCW
framework is presented below310 .
The study
In the article “Conventions and Commitments in Distributed Groups”311 Gloria
Mark investigates the concept “conventions” in relation to a study of a
cooperative work arrangement. The study follows the implementation of a
computer system from before the introduction to several years after. Two groups
spatially separated from each other use the system:
1) a “Ministry unit” which consists of nine members. The employees for instance
writes speeches and answer citizen questions on behalf of the minister.
2) a “writing office” which consists of four members. The employees type
electronic versions of documents for the Ministry unit members.
310

The investigations of norms in virtual spaces by Phillip Jeffrey and Gloria Mark (Jeffrey, 1999)
and the investigations of conventions and social communities by Barbara Becker and Gloria Mark
(Becker, 1998) relate to some of the issues discussed below.
311
Mark, 1999a
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The system provides an electronic document sharing/storage facility with
additional features like e-mail and a shared address list. Mark studies the role of
conventions in relation to the use of this system. Her discussion is very useful for
the view on shared understanding.
Conventions
Mark defines conventions (“for electronic work”) as “agreements among the
group members on methods for local control of the system for performing
work”312 . The idea is seen as similar to the term “norm”313 and conventions exist
in explicit as well as implicit form. Thus, even though the term in this specific
investigation concerns conventions directed towards specific tasks and objects, the
many forms of conventions are suggested.
A convention is seen as closely related to a certain perspective on the tasks and
the field of work and to issues such as “a basis of common assumptions”314 and
“cultural thinking”315 . In fact “[t]he convention represents mutual knowledge and
expectations in the group”316 (mutual here in the meaning “share II”. As it says:
“[T]o belong to a group indicates that each member possesses the common
knowledge associated with the group convention.”317 ).
The benefits of conventions
Conventions in their many forms are found useful in several ways. “Conventions
are important in group interaction in that they reduce the trial and error and
confusion by regulating mutually interdependent activities so that they do not
interfere with each other.”318 In addition the conventions will at times be able to
make the activities constructively support and improve each other. “[A]greed
upon rules of interaction increase the chances that cooperative work can result in
process gain, rather than process loss.”319 The benefit of the locally constructed
conventions (as opposed to explicit rules defined elsewhere and attempted
imposed on the work through regulations and procedures) is also discussed. Mark
names two: 1) the difficulty in formally capturing “the wide range of conventions
that a distributed group needs”320 , for instance caused by the dynamic nature of
the work settings. This is the well-known argument further corroborated. 2) Mark
proposes that distributed groups would benefit from having “a strong identity, a
common language, and cohesive structure.”321 This is connected with the
investigation focusing on small group interaction.
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Mark shows how the two groups use conventions in their work. More importantly
she shows the problems that arise when they do not follow the conventions or
when conventions do not exist to guide the actions. Examples are: naming
electronic documents; placing them in a (directory like) structure; using and
updating the commonly accessible electronic address list. In all of these cases the
lack of conventions or the conventions not being used causes problems.
The emergence of conventions
It is noted that conventions are connected to prior experiences. For instance the
idea of private and public documents was simply transferred from the earlier
system to the new one. It is also noted that the establishment of conventions can
involve conflicting interests. If following a convention (here then meaning a rule
attempted imposed on the work and not the way things are normally done) means
a lot of bother or makes the accomplishment of the work harder, then there is a
chance that people will simply not act according to it. This points to an interesting
and not very developed issue. The creation of conventions is not only to be
understood as people finding a good way to do things. It can also be a power
struggle between various individuals and groups with different interests. This will
not be considered in detail in this report, but the idea will have to be a part of any
really successful model of the cooperative work. This of course also raises some
questions for the “shared understanding” approach to deal with.
Mark names awareness as a central issue in the development of conventions.
Awareness in various ways helps the emergence of conventions.
It simply helps newcomers, in that they can see what people do, and thus read the
conventions by trying to figure out the patterns. This may happen more or less
consciously.322
It also helps through the idea of feedback. Feedback can be positive or
negative323 . In connection to the discussion on awareness in general it should be
noted that this requires two-way awareness. A feedback sequence would contain
the following events:
Entity A doing something
Entity B being aware of this
Entity B evaluating and determining appropriate response
Entity B making this response available to Entity A
Entity A receiving this response
“Entity” is used here because Mark suggests that parts of the feedback
mechanisms could be built into systems with system logic acting as part of “Entity
B”324 . Of course often the entities will be human persons.
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The role of settings in the establishment of conventions
With this central role ascribed to awareness, it is of course of vital importance that
the right kind of awareness is provided. This is most often not the case with
electronic media supporting distributed cooperative work. “[I]n face-to-face
groups, where stimuli for feedback purposes is readily available, the group has athand means for effectively controlling violations of norms and conventions. In
groups not in close proximity, and whose communication is not spontaneous, e.g.
when they must use telephone or email, such groups have far less opportunity for
providing immediate feedback for shaping behavior, and for controlling
deviance.”325
One of Marks main conclusions is exactly that for the successful establishment
and continual adjustment of conventions (and thus for successful use of CSCW
systems), it is necessary to provide awareness in the right form through the
systems. What exactly this form is, has yet to be investigated in detail but face-toface communication and other means provided by being in the same physical
room seem to offer valuable awareness. We here note the difference between
awareness of the procedures made explicit in an organizational handbook and the
(with this potentially partly overlapping) awareness that allows the establishment
of conventions.
Conventions and groups
A connection between conventions and groups are seen in some aspects. Since a
group can be defined in many ways and a lot of theory exists on the nature of
groups, this is an interesting point. Conventions however are also used in the
interaction between people who can not easily be fitted into typical group
definitions.
Translation
Different understandings of the objects of work and different conventions are at
times found between cooperating people. In relation to this Mark raises the idea of
the system as a translation device. This allows for “subgroups or individuals to
retain some individual conventions”326 . Mark gives an example: The two groups
have different and incompatible naming and placing conventions for the document
the both interact with. The conventions suit the group’s work functions well, and
for either group it would mean a less effective situation if they were to use the
other groups convention. Here the system could “translate” so that both groups
could stick to their conventions and still act on the same objects without problems.
Mark also addresses the problems in providing these translation mechanisms. “A
solution where an object can be both personalized and also contain a common
reference can become cumbersome and confusing. This issue is still unresolved
and remains a challenging problem.”327
The benefits of heterogeneous understandings
In some cases it will be impossible to achieve a shared understanding (of the work
areas and the nature of the shared objects etc.) among people working in the same
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area. This is not necessarily a problem. It can actually be a benefit and a valuable
tool in the cooperative work.328 Schmidt develops the concept escamotating329 in a
discussion of the potential benefit of people working in the same area not having
the same information and competencies. “Escamotate” is what French magicians
do when they “remove something diligently and surreptitiously”330 . The idea is
used to point out how interacting people show and tell each other what they think
will be useful and hide what they think will confuse or be a waste of time to share.
This of course relates strongly to the way that different (that is, not shared)
understandings are useful and unavoidable in cooperative work331 . This is true,
but it is worth noting that often the same part of the work that is escamotated to
some people is shared with others332 . The understanding related to the interaction
and the areas with tight interaction and articulation are shared. That is,
escamotating is important and so is shared understandings, norms, conventions,
agreements, routines etc. A central piece of the cooperative work is the shared
understanding in some areas and the hidden complexities in other.
Relation between understanding and setting
With the idea of a shared understanding in place, we will take a look at the
connection between the setting and the shared understanding. The relationship
between shared understandings, settings and their success in meeting the demands
and wishes of the people using them can be investigated in many ways. The figure
below (figure 36) suggest four different perspectives that can be used in an
investigation. a) It can be investigated how the setting influences the
understanding. b) It can be investigated how the setting in itself influences the
value and usefulness of a (sociotechnical) system. c) It can be investigated how
the understanding influences the way the setting is used (e.g. various uses of the
same computer system in different organizations). d) Finally it can be investigated
how the existence of shared understandings influences the use and value of the
system. It is clear that this distinction is somewhat artificial. For instance it is
impossible to distinguish the setting from the organization it is part of. In fact this
is exactly what is argued in the section “Situated use of settings” below. The
perspectives are nevertheless interesting, if partial, ways of investigating the
complex. Of course in most investigations these perspectives will be used
together, but with different weight.
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Setting

Understanding

Understanding

Setting

Use and Value

Setting

Understanding

Use and Value

Figure 36: Various ways to investigate and view the relations between settings, understandings and
use. The arrows in the drawing mean: influenced or bear impact on. For instance: “the setting
influences the creation and continuous change of the shared understanding” and “the shared
understanding influences the use of the setting and the value of the entire system seen from various
perspectives”.

Use and value are difficult to discuss. They simply point to the fact that it is not
only interesting to note that the setting and the shared understanding result in a
certain sociotechnical system. It is also interesting to evaluate this system in terms
of the goals, motives etc. of the members of the system as well as in a broader
context. The focus in this work will be on the two other aspects. How the setting
and the understanding mutually affect each other.
Central is that the setting must provide ways to establish the necessary shared
understanding. Or it must be provided through other settings. Conventions etc. are
often made through the interaction of the individuals through the shared settings.
And the continuous changing of the cooperative work with the environment leads
to not only a need for continuous change of settings (tools) but also for a
continuous development of the according understandings. The settings (and thus
the tools) will have to be able to provide settings for this.
This is also pointed out in general terms by Liam Bannon and Kjeld Schmidt.
Here the idea of shared understanding is not mentioned directly; it is mentioned as
“In addition to the naked functionality of the CSCW application, the system
should have facilities that allow users to freely negotiate task allocation and
articulation. That is, the system should provide multiple alternative channels of
interaction.”333 . If conventions etc. are considered aspects of task allocation and
articulation this points to the local creation and change of shared understandings.
How shared understandings come about in general will not be discussed here. It is
however assumed that often interaction between the people is necessary for
development of shared understandings. This fits the idea of local cultures and
communities of practice. However the examples of aircraft pilot and Mintzbergs
idea of standardization through education in general (outside of the specific
setting in which the understanding will be used) point to the many ways in which
shared understandings come about. It is worth noting that the idea of shared
understanding discussed here is likely to be only a small subset of what could be
seen as shared understandings. Nevertheless the way in which local continuous
333
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reconstruction and development of shared understandings take place and the role
that the settings play for this phenomenon is extremely interesting for CSCW. A
discussion along these lines has been suggested by Barbara Becker and Gloria
Mark as they in a study of “collaborative virtual environments” discuss the
connection between a) what they call social systems with social bindings and
conventions and b) the technology in use. “We suggest that social systems can
emerge by computer-mediated communication and are shaped by the media of the
specific environment.”334 And further suggests an interpretation of their studies as
“an indication that computer-mediated communication generates and transforms
social structures.”335 This relation between the settings and the shared
understanding is extremely important and further research will probably lead to
new types of CSCW applications that to a larger extend are able to meet the
support requirements of distributed and technology based work ensembles.

15.3.5

Situated use of settings

Not only is there a tight interconnection between understanding and setting. They
can not be parted. The work is not planned and mentally done in the one part of
the model and then carried out in the other part. Work is situated and is a whole
consisting of the individual in the specific situation and the setting. The settings
exists in the use of it and the understanding appears only when used in a setting.
The understanding in general influences the way that the shared settings are used
and the use of the settings influences the individual (and thereby the shared)
understandings. This can be illustrated by the figure below.

Setting

Understanding

Figure 37: The mutual influencing between the settings and the understanding.

It is with this in mind that the setting and the understanding are said to be two
sides of a coin. They exist through each other and cannot with meaning be
analyzed apart. This is not the same as to say that it makes no meaning
distinguishing between them. But when studying one, the other should be (/will
be) studied as well.
In the light of the discussion of shared understanding above it is important to
stress that the making of norms, conventions and shared understandings are not
individual processes. They are created, negotiated, emerge from interaction
between individuals. Of course it is the individuals (and their milieu) that change
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but the conventions (and the shared understandings) are to be seen as the product
of many different traditions, reflections, power struggles, coincidences etc.336

15.3.6

Meshing of settings

As discussed settings are not really there, or rather they are analytical constructs.
We also saw that typically persons in their daily work will use, what could be seen
as, many settings. A very important feature of the settings is the way that they
overlap. Some are used together; some objects appear in more than one setting
and sometimes persons from widely different work systems use the same setting
with completely different understandings. The meshing of settings: the way they
overlap and the way that they are connected and interrelated, is discussed in this
final section on the perspective. After which the outcome of this way of looking at
things is discussed. These ideas, as it will appear, closely relate to the idea of
coupled coordination mechanisms and coupled organizational contexts.
Asymmetrical shared settings
In the presentation of Fuchs and Prinz in the section “5.3 Organizational context”
we saw how the events of work could be transformed as well as spread through
the organizational system and thus provide the actors with possibility to be aware
of the organizational context (in whatever way this is understood). Here the
transformation and not the distribution is interesting. Even if we ignore the issues
related to the personal interpretation, reading and writing in shared settings can
involve different images of the “text” written by the participants. With the
blackboard this is not very prominent. If we instead see for us, two people writing
and reading on each side of a window it is clear that what one person writes and
reads is quite different from what the person on the other side of the window will
read. Very often these asymmetrical shared settings appear. The actors in the
setting have different tools; and the writings of one actor will appear in a
transformed form for the other actors to read. A door telephone with a camera
outside the door and a monitor in the house; the translation system as described by
Mark; or the inventory systems as mentioned in the section “Organizational
context” are examples of this kind of settings.337
In some cases these asymmetrical shared settings could just as well be seen as two
different settings that are coupled in some way. This is the idea we will
investigate now.
Coupled settings
In this section we will look into the way that settings are related to each other or
interconnected. Many issues are involved and this treatment serves the role of
pointing to some general aspects and presenting some ideas of how to understand
the issue rather than it tries to come up with a clear idea of how to model it. The
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ideas mainly come from the idea of using coupled mechanisms of interaction to
provide organizational context.338
As briefly discussed above, Agostini339 et al. consider relationships between
different organizational contexts (Recall the idea of there being an organizational
context related to each work process). This mainly concerns modeled structures of
the roles etc. The relationships are primarily divided into two classes:
“hierarchical contexts” and “associated contexts”. With a hierarchical relationship
there is a “super” and a “sub”-context. The “sub-context receives a meaning only
in the relation to the super-context, i.e. it depends on the super-context.”340 Also
the “regulations for the super-context” often “determines” the “content and
behaviour of the sub-context”341 . An example is given in which the super-context
is the overall project and the sub-context relates to a branch of the project. The
associated contexts can exist independently of each other. They are for instance
found where work processes access the same resource.
With this distinction Agostini et al. discuss properties of relationships that are
found in both types of relationships. These properties are “visibility”, “access
rights”, “membership”, “shared resources”, “information import/export contracts”,
“dependencies causal/temporal” and “constraints”. These are briefly treated by
Agostini342 and will by summarized even more condensed below. All quotes in
the presentation of the properties below is from Agostini, 1994, p. 151-152, in
Bowers, 1994.
Visibility: Describes how “visible” one context is from another. That is “how
aware the member of a certain context are of a related context”. Note the focus on
actual and not potential awareness.
Access rights: Relates to “the access to information provided by another context”.
Clearly concerned with the organizational context as a material representation that
can be read and with the possibility to change the “access rights” the idea covers
how systems and humans belonging (my word) to one context (whatever that
means) can be allowed and prevented from reading and changing the material
state that constituting another organizational context. For instance is says: “It can
vary between full permission to modify information and a simple notification
about the available information.”
Membership: A “membership status” can be assigned members of a context and
used to determine the access rights of the member in “the related context”.
Shared resources: Contexts could be related through sharing a resource. The
shared resource property describes the resources and their state as well as
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“priorities and access rights on a shared resource for members of the related
context”.
Information import/export contracts: Contexts can exchange information. Often
simply as reading data fields.
Dependencies causal/temporal: “This property is applicable to trigger actions in a
certain context based on a status change in the related context”. The coupling of
contexts in a way so that an event in one causes certain action or a state change in
the other.
Constraints: The state of one context leads to a certain state in another. The
example is the way that the access rights in a super-context in a pair of
hierarchical coupled contexts can lead to a similar set of access rights in the subcontext.
Again we note the view of organizational context to (at least primarily)
concerning explicit, structural representations of abstract roles, procedures,
responsibilities etc. The coupling or relationships are considered in relation to
how they would be implemented in an information system or the like. In this vein
the next step for Agostini et al. is to consider the implementation of relationships
as objects in their object oriented model of organizational context.
What we have seen above is a discussion on how the part of settings that are
explicit, abstractly modeled and probably implemented in computers can be
coupled. We now turn our attention to the important part of the settings that are
not of this nature and the way that they interrelate.343 We go the way of the
concept boundary objects. A well known CSCW term that is used about “things”
(material artefacts or resources, concepts, data pointing to the same thing etc.) that
appear in different settings, rooms, contexts etc.344 Liam Bannon and Susanne
Bødker suggest another way of putting this: “boundary crossing of objects
between semantic communities”.345 While this is a good way to initially
understand the concept it is not without problems. We speak of an object that
crosses boundaries, where we should be speaking of understandings that in some
more or less hidden way touches each other. Another formulation is attempted at
the end of this section. It should be noted that the term “boundary object” is not
alien to the above considerations, actually the shared resources could be described
as boundary objects. The importance of seeing the “boundary objects” as not
necessarily either material or computerized is crucial.
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In a discussion of linkable coordination mechanisms346 we find an investigation of
how coordination mechanisms can relate to other coordination mechanisms as
well as refer to objects and information that occur in several contexts. Here we
will shortly present a specific coordination mechanisms, the “augmented bill of
materials” (from here “ABOM”347 ) to see a variety of couplings. A case study of a
development process involving several specialized units was made in a Danish
production company, producing complex measuring equipment for the dairy
industry. The ABOM is a piece of paper that serves as a coordination mechanism
in this work. On the ABOM a description of “the breakdown of products into subassemblies and sub-assemblies into parts”348 is found. It further contains
identification codes of the parts, the corresponding CAD model numbers,
information on production dates, the machinery to be used, the persons who are
responsible for certain activities and several other related items. The important
finding is the way in which the coordination mechanism relates to its
surroundings. “The case of the ABOM illustrates eloquently an aspect that can be
observed in most if not all mechanisms of interaction349 , namely that the protocol
refers to various indices to resources, in this cases for example available pieces of
machining equipment (machines, CAM programs) and available surface
processes. The ABOM also refers to various roles which are defined and assigned
beyond the jurisdiction of this particular protocol.”350 The items referred to appear
for instance in the work with the CAD model; process planning and production
and in production scheduling.351 Schmidt et al. finds several coordination
mechanisms, some used in other work processes, with which the ABOM is
interrelated. Also resources and roles are referred to from the coordination
mechanisms. Even though Schmidt et al. are considering only the coupling of
coordination mechanisms and thus “explicit conventions and prescribed
procedures”352 the examples on couplings across the borders of the specific work
process and the relation to “indices of resources”353 are interesting for coupling in
general.
We get another fine example of something being referred to from different work
processes from Goodwin. Investigating how the baggage loaders accomplish their
work Goodwin notes: “Different work positions thus place the same physical
object, a particular airplane, within different webs of accountability. The work
structure of the organization defines a plurality of perspectives that entrain in
differential fashion what alternative types of workers are expected to see when
they look at an airplane. Quite frequently, perspectives overlap. For example
maintenance will allow a plane with a slight problem in its weather radar to fly as
long as its route will not take it near thunderstorms. In such cases, the criterion
central to the organization of the baggage loader’s work, the plane’s destination,
becomes relevant to maintenance personnel as well. However, though both groups
346
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now attend to the same category, “destination,” the detailed nature of the work
that each group is doing differentially shapes how that category is to be perceived
and what is to be seen in it.”354
This leads to the interesting conclusion that, even though the state of something or
information about something can seem to relate to the same something, very
different motives and aspects can be involved. A simple example is the height of a
truck. If you order a truck to transport some large goods you are interested in a
minimum height; the driver considering passing a low bridge is interested in a
maximum height; the production workers in the company constructing the truck
will be interested in exact measures to be sure the parts fit together and so on.
Many good examples on the way that “the same” information is used with widely
different understandings are found in literature on electronic data interchange355 .
Two important things are worth noting. 1) What can be seen as the same object or
piece of information can appear in different contexts. 2) Often there are important
differences on the nature and use of the object or this information between these
contexts.
One way of conceptualizing the couplings is the event idea from Fuchs and Prinz.
With transformation and distribution we have a way of modeling these relations,
without having to relate to whether it concerns objects, information, expectations
or whatever could be interesting. Fuchs and Prinz do not do this, they speak of
computerized representations. But in the same way the idea can be broadened to
consider all of the relevant aspects of the cooperative work.
In the terminology of the integrating perspective it could be said that: It is the
writings in one setting that effect change in reading in other settings that are
interesting in relation to coupling of settings. This can be a deliberate and
designed choice (as when picking something up in the storeroom automatically
giving rise to the purchase of a new load by another unit in the organization) or it
can be a more or less known and maybe inevitable coupling (as when the long
awaited replacement of the copying machine “written” by the maintenance
department clash with a secretary’s copying of an extremely important and urgent
letter). Either way efficient, useful and non-disturbing coupling is exactly what
supporting the cooperative work is all about.356
Representation
The discussion on boundary object and the relation between what was written and
what could be read suggest that a closer look on the nature of what can be read
and how this is done will be of interest. The way in which the things/writings
around us can be seen as representations of something is central not only to this
perspective on cooperative work, but in general. This has been stated several
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times in the past of CSCW357 and something about the nature of the area is
revealed by the fact that not much has been done. We will thus consider some
theory on representation, with the aim to get a general idea of the field. It is
impossible to significantly approach any important model of representation in this
project. The area is too complex and demanding, by far.
Central to the concept of representation is that what can be sensed or thought (any
“something”) in some way or another relates to other “things”. The “things” can
be understood as signs. Signs that in some way point to other or underlying signs
(ideas, concepts etc). For instance: to some persons a police uniform represents
law and order, authority, security; a Calendar can represent ideas of time, days
and appointments; a wedding ring represents maybe church marriage or love; a
ticket for a movie represents the entire idea of payment, reservation, cinemas etc.
Everything relates to other ideas and the way in which things represent other
things is very important to the understanding and use of many of the tools of the
cooperative work.
This is obvious when considering coordination mechanisms. Here a central point
is that the artefacts can not belong to the primary field of work, but must be
representations. In comparison cases where the state of the artefact is coupled in a
strong and not necessarily designed way with the field of work; the use of
representational artefacts allows a flexible and moldable handling of these. When
seeing the interaction in the cooperative work based on reading and writing in a
set of settings, the importance of the coupling is even clearer. It is essential to
have an understanding of representation (The way that the writings represent:
ideas, states of the field of work, rules, roles etc.) to be able to understand, not to
mention, support this use of representations.
Jack Goody gives an amusing and thought-provoking example of what
representation is about, as he tells of the way literacy took part in the evolution of
society. Here he describes the meeting of cultures that use writing to respectively
low and high degrees. “One result of ... international correspondence was an
initial tendency on the part of states without writing to interpret the written treaty
as if it were subject to exchange or capture like other material objects...If the
Asante [a West African state/ people] conquered a neighbouring power, they took
over its ‘books’ and expected the literate makers of the treaty to continue to
observe the same stipulations that had held for the group they had conquered.
Much misunderstanding arose from this tendency to equate the papers with its
contents, the medium with the message.”358 This is a fine example of the
complexity of inscriptions in objects and the bindings between representations; it
also points to the dependency on the culture/understanding of the readers.
Charles Sanders Peirce is seen as one of the major theorists in semiotics359 . It is
difficult to approach his work360 and maybe he is considering some much more
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abstract ideas of representation than necessary here. At the least a major
adaptation of his thoughts will be necessary for them to be of use in a discussion
of how to understand and use representations in the support of cooperative work.
Thus we will only briefly touch upon his basic thoughts here. The fundamental
idea is that signs can be split into three different groups: “Icon”, “Index” and
“Symbol”. Each of these groups has different nature and properties. The “icon” is
something in itself, not because it is interpreted in a special way or because of it
being related to something. The color “red” is an example of an icon. Not a red
car, but red in itself. “Indexes” can maybe be understood as properties of
something. They are connected to a physical object and are related to this object
alone, that is they are not related to the object through an interpretation by the
subject seeing the sign. Finally with the “symbol” the seeing subject enters the
picture. The symbol relates to an object only through the subject seeing this object
and making a connection. Peirce speaks of “a first”, “a second” and “a third”. This
in part relates to the icon, the index and the symbol. The icon is in itself (icon), the
index is a property of an object (index, object), and the symbol is a connection
created by the subject between an object and the symbol (symbol, object,
subject).361 With this triad as the basis Peirce makes an extremely encompassing
sub-grouping of signs. More than hundred sub-categories each related to different
aspects of the signs are created and discussed. To use Peirce as a valuable tool in
CSCW you either have to be well acquainted with the related discussion or use a
long time to get familiar with Peirce and adapt his thoughts toward less abstract
use. This by far exceeds the ambition of this project. The use of involving Peirce
here is in part to state that using Peirce is not straight forward and in part to state
that a discussion of representation will necessarily be complex and demand a lot
of work. Lastly, maybe Peirce discussion of the signs can be an inspiration for a
less complex (and less thorough) concept of what representation is about.
Apart from dealing with semiotics Peirce is known as one of the fathers of the
pragmatism. Related to the above discussion on the classification of settings and
shared understandings his discussion of categories is very interesting. He states
that any single category must justify itself through an inductive investigation, and
that this approach can only result in a limited or approximate validity.362 In the
same vain he discusses how to place signs within the above mentioned categories.
The main conclusion is that one has to take all the circumstances into account and
further that the important issue is not to localize the sign precisely but to get as
close to the nature of the sign as necessary for the investigation undertaken.363
Summary
The discussion on the meshing of settings has left us with several questions to be
answered and only a few stable ideas. The importance of the transformation of
360

Not only because of the difficult subject matter but also because only little of Peirce’s writings
have been published in a structured and commented way (Comments by the editors in Peirce,
1994).
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Peirce, 1994, p. 133
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writings in the settings is obvious and so is the importance of the possible crosssetting effects of writings. In fact these effects are what several types of awareness
and especially organizational context is all about. Organizational context then is a
problem of how to interconnect settings, just as it has been established the
organizational context is a special type of awareness. This insight however leads
to the conclusion that far to little is known about how the coupling of settings can
be conceived. The ideas mainly concern coupling explicit representations and
computerized models and the coupling of other types of settings is not described
at all. Central to the ideas is the image of signs (writings) representing something,
this points to semiotics as an area to turn to for further research.

15.3.7

Results

Now it is time to take a look at the new insight this perspective provides us with.
This is done in relation to the overall subjects: Various perspectives;
Communication vs. coordination; Interpretation; User context; Awareness; Formal
constructs; Organizational context; Shared understanding; Tools, means and
mechanisms; Classical coordination perspectives and The vanishing work.
Various perspectives
The partial combination of the various perspectives that seemed in part to relate to
the same issues was a declared goal. The central image of the model involves
discussions on understanding, conventions, awareness, tools, means and
mechanisms as well as it relates to the problematic areas of workflow
management systems and systems for providing organizational context. In this
way the model has let the perspectives meet. As noted only parts of the
perspectives can be meaningfully interrelated.
Communication vs. coordination
Mentioned above several times is the way that the problem of communication vs.
coordination systems disappears.
Interpretation
As with the communication vs. coordination problem the value of stressing the
interpretation has been dealt with explicitly above.
The user context
The importance of seeing the tools in connection with the people using them and
with the situation has been stressed further.
In addition to establishing that studying the understanding and use is necessary (a
fact accepted everywhere in the CSCW community), we have seen that:
• design has to be not only of the technical system but of the whole system.
• the implementation has to be of the whole system, not just placing computers
in a room.
• the system has to be able to reproduce itself according to the changes internal
as well as external. Not only should the users be able to change the technical
system to better fit their needs. The whole system has to allow and support
rewriting and redesign of the whole system.
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While the design and implementation aspects have been addressed before and is
still a matter of research (e.g. with participatory design) the last aspect has not
been touched much upon. And none of the issues have come to final and
operational conclusions on how to do this.
The concept setting stresses this wholeness of the systems as well as point to the
multitude of aspects to consider when working with settings.
Awareness
Awareness is simply a question of the extent to which the settings provide the
actors with possibilities to make information be read about what was written
elsewhere. Aspects such as push, pull and the necessity for people to read as well
as write are central. We also see that the transformation and representation is
extremely important. Things like granularity in systems, summarized production
results, stacks of papers, meeting calendars etc. are all means used in relation to
awareness even though the things that people are made aware of can be very
different from what is written.
We have seen that awareness of rules and roles in the organization is important for
an effective work arrangement. We turn to this in the following sections.
Formal constructs
We have seen that strategy, formal constructs, rules, production plans, hierarchy
etc. is socially constructed meaning-systems and that their essence/meaning/role is
to be seen as such. That is, they are important in the way that they exist in and
influence the individual people and the other parts of the system of work.
Very interesting here is the way that the formal constructs get the same status as
everything else written and read. They can be embedded and has exactly the
meaning that the users read into them.
This once again illustrates that to make an effective organization it is necessary to
consider and work on the whole system of man and machine, not just to buy a
new software package or even to make a perfectly healthy organization in the
analysis unit. This of course relates to the conceptions of organizational constructs
and workflow systems as they were presented in the theory chapter.
Organizational context
Organizational context is based on a special kind of awareness. In the discussion
of organizational context a problem of a gap between the organization as a
designed, reflected abstraction and the concrete work is addressed. The ideal
situation would be making the specific operation in an organization aware of the
state of the overall system, thus making any choice and action occur optimally
according to the overall good of the organization. This of course is problematic,
but the idea of making the situated actions more informed (also of the strategic
goals of the organization) can be useful.
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The main problem in the discussed organizational context conceptions has been
the distinction between the formal representations and the actual meaning ascribed
to roles, rules, procedures etc. by the people using them in their work. Or rather
the problem is that no such distinction is discussed. In fact it is assumed that each
work process has its own organizational context and that these organizational
contexts when related to “the same things” will be alike and able to work together.
Also the fact that organizational context (the outer organizational context in
Agostini et al.’s terms) is often designed, understood and created by one unit in an
organization and used by another is not discussed. The figure below (figure 38)
shows the problem.
Analysts

Settings

Workplace

OOC
OOCA

IOCA

Transformation

OOCW

IOCW

OOC(analysts) differs from OOC(workplace)
OOC(workplace) = transformation (OOC(analysts))

Figure 38: The outer organizational context in the workplace can be seen as a transformation of the
outer organizational context attempted introduced by the analysis unit.

The analysts in the organization will retrieve information about customers,
partners, regulation demands, the market for labor power etc. and they will try to
find the most efficient way to make the organization structure, its processes, its
procedures, its technology etc. fit this idea of the surroundings. Sometimes
together with the people doing the work in the processes designed sometimes not.
In either case the outer organizational context at the analysts is not the same as the
outer organization context in the workplace. This is not a contradiction of the
findings of Agostini et al. They find that there can be many organization contexts,
each work process having one. The problem comes when they without pointing
out the problems argue that these outer organizational contexts can be specified in
an “organizational handbook” and be implemented as an object oriented model for
the members of all the work processes to use. The handbook and the information
system can be useful, but only if it can handle that a transformation of the
organizational context takes place, when it is written by the analysts and read by
the people using the procedures and structures. Also we here see the importance
of settings that can offer the right means of reading and writing. Actually the most
important observation regarding workflow and organizational context is the issue
of providing settings that allow the necessary work related to understandings of
the organizational context, the formal constructs etc.
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Analysts
OOC

Workplace
Formal constructs

IOC
read/write

OOC

IOC

read/write

Awareness, Mechanisms

Workflow as designed or played out
Figure 39: The outer organizational context is transformed through the organization. Here the
settings play a very important role.

The coupling of mechanisms of interaction has been discussed as a tool to bring
about organizational context. This is completely in thread with the here proposed
idea, that the only way to achieve, what can be called organizational context, is by
coupling the settings and shared understandings of the organization. But what the
discussion above suggests is, that not only should the part of the organizational
context that can be digitized and transmitted through an object oriented model of
the organizational structure of roles, tasks, procedures, etc. be handled, also the
part that relates to the local understanding and use should be potentially included.
The initial idea of organizational context has been a very structural approach.
Something like, we must make the organizational structure in a way so that the
low-level actions can be influenced constructively by the situation in other lowlevel places of action. Thus, unlike e.g. in knowledge communities there is no
political, cultural, human centered idea behind the organizational context. We
focus on the activities in the organization and try to make them be done according
to the (somehow chosen) goal, in thread with the other actions and the situation
(state) in the organization. In this way it is the machine and not the shared
understanding that is the prime concern. That is, the primary target is the
organizational system and only in second order and derived from that the shared
understanding. This makes knowledge an issue. Or more simply put. The idea of
organizational context has been shown to relate strongly to knowledge and
understanding even though its primary target was organizational efficiency.
For people to be able to interact meaningfully some sort of shared understanding
must exist. We have seen that the settings and the shared understandings on the
macro level as well as the micro level are important. We have also seen that the
design of settings must help the necessary continuous development of shared
understandings, for instance conventions.
Shared understanding
In the field study shared understanding appears on many levels. It was argued that
shared as well as different understandings are valuable in the cooperative work.
The figure below shows how the settings and the shared understanding concept
can be used in relation to the field study. The caseworkers and the people in
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payment service interacted (partially) through the policy system and the pieces of
paper sent through the internal mail. If the aim was to investigate the interaction
the entire setting should be examined (for instance the telephones, the common
education, the personal relationships) here however the example is used to point
to the relation between the understanding of the means and the use. The same
considerations apply in the case of the awareness based on monitoring among the
caseworkers. A shared understanding of the artefacts and the objectives is
necessary.
Settings
Policy System

Settings

!

Company
Administration

Payment Service

Company
Administration

!

!

!

!

Company
Administration

Monitoring

Printed paper

!

Shared understanding

Shared understanding

Figure 40: A way to use the shared understanding and settings concept on the observed interaction.

The situation with the meeting between caseworkers and agents shows the value
of an investigation of the relationship between settings and understanding.
Whereas it may not be useful to think of the result of the interaction as a shared
understanding it shows that the settings plays a very important role in the
establishment of mutual understandings and further suggests that this will be the
case in relation to shared understandings as well. The understandings can maybe
be said to be shared between the agents on the one hand and between the
caseworkers on the other. At least we know that the caseworkers had a shared
understanding of the area. Figure 41 shows the situation. When the caseworker
interacted with the agents through the phones and through the system (to which
the agents had only very restricted access) of course they had some shared
understandings (language, objectives, some known problems etc.) but the
understandings differed in several important areas which lead to the discussed
problems. This is symbolized with the gray setting and the gray divided
understandings.

__________________________________________________________________
171

CSCW in Organizations - A Perspective on Workflow, Awareness and Organizational Context

__________________________________________________________________

Agent

Interaction through
telephones, e-mail
and policy system

!

(Shared) understanding

Face to face
communication

!

!

(Shared) understanding

Company
Administration

Settings

!

(Shared) understanding

Figure 41: The meeting between the agents and the caseworker shows the importance of the
relationship between setting and understanding.

The setting normally in use did not lead the agents and the caseworkers to
establish a wide and comprehensive understanding of each other or a shared
understanding. A simple meeting on the other hand easily let the two groups find
improvements to the interaction. This is symbolized as the white setting and
understanding. The point is not that face to face meetings are a valuable setting,
but that different understandings exists and that settings must be designed in
accordance to this. Further it point to the role of settings as transformers between
understandings and as media that allow the creation of shared understandings and
mutual agreements.
The discussion of shared understanding and of organizational context and formal
constructs above leads to an interesting perspective on the organizational analysts
and the IT departments in organizations. To influence the work it is not enough to
change the physical setting. Equally important are changes to the understandings
of the settings. To influence the organization, settings have to be built for the
analysts to be able to influence the understandings and the work must be directed
towards a change in these. This for instance is the approach in participatory design
where the involvement of the users not only allows the users understanding of the
field of work to enter into the design process, but also is a way in which to
influence the understanding of the workers as well as the designers. Investigating
various techniques of prototyping is thus also an investigation of settings and
using them is using settings to influence the understanding of the users to be, as
well as using settings to produce a physical product.
Tools, means and mechanisms
Placing the tools, means and mechanisms in a concrete context with a specific
understanding and use allows a more detailed and accurate description and
analysis of the factors that influence work. The setting concept with its focus on
the many influencing aspects and their varied nature as well as on the related
understandings of the tools and the objects of work makes this type of analysis a
natural approach.
A full analysis of a cooperative work structure from the view proposed in the
discussion of the model has not been possible in this project. The results and the
analysis of the fieldwork were part of the basis for the model. In this way the

__________________________________________________________________
172

CSCW in Organizations - A Perspective on Workflow, Awareness and Organizational Context

__________________________________________________________________
model could of course not have been used as the basis for the original field study.
This means that some aspects, which would be studied if the observations were
done now, were not involved. The time frame did not allow a return to the
organization to do further observations. So the proposed view has yet to be used
to the full extent in a field study. In this way we have seen how the model lets us
describe and explain part of the cooperative work, not easily described by the
other models, but we have not used the model to its full potential.
An analysis based on the model could focus on the setting of the caseworker
working with “Windows”. The setting would then be seen as the set of all relevant
influencing tools, means and mechanisms and the way they are understood and
used. A large set of candidates was described earlier in the section “14.3 Tools,
means and mechanisms”. The setting would encompass the policy-system, the
coordination mechanisms, the conventions of use, the personal relationships and
idiosyncrasies, the physical setup of the office etc. An examination of the
intermeshing of these as well as the strengths and weaknesses of the tools, means
and mechanisms according to various classification possibilities are interesting
from a CSCW perspective.
The analysis would also concern the various understandings of the setting and the
readings and writings in it. Probably an investigation of areas with shared
understanding would be interesting. In the specific case a follow up on the
understanding of the representations in use, for instance in the systems
development department and in the archive, is also straight for.
A single analysis or project would hardly be able to cover the entire field of
interest. However, through a range of field studies addressing these aspects in a
way, so that the analysis and conclusions can be used together, it would in the
long term be possible to locate central aspects to focus on. In this way the
proposed broad analysis approach would be feasible and we would be able to
address most of the aspects influencing the cooperative work, that are important,
in our particular analysis, not just a restricting subset. Still of course within the
framework of the model.
Classical coordination perspectives
How does this perspective relate to the classical ideas of coordination and
communication? An interesting test of the model would be relating it to
Mintzbergs five types of coordinating structures. Recapitulating they are a)
mutual adjustment, b) direct supervision, c) standardization of process, d)
standardization of output and e) standardization of skills.
a) Mutual adjustment: Simple reading and writing in a setting, with potential
asymmetry.
b) Direct supervision: Much like mutual adjustment, but with a necessary
feedback. That is, mutual adjustment can be person B observing person A doing
something and acting under influence of this (A->B). Direct supervision is person
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B observing person A doing something and then taking actions to influence A’s
actions according to this (A->B->A).
c) Standardization of processes:
Mintzbergs idea is that the coordination comes through the design done by the
organizational analysts. The incorporation is thought out by the analysts and
formalized in papers, machines, maybe in education and subsequently written
again and again into the newly employed in the company. This is accomplished as
the newcomers take part in the processes that are described/constructed by the
designers and as they interact with the old-timers, who are in touch with the
processes.
The model sees this type of coordination in reading and writing in production
machinery, teaching and instruction, written material and in the daily interaction
with co-workers: doing work, drinking coffee, playing football on Fridays, casual
conversation with people from other units in the organization etc. That is, it is
accomplished through reading and writing in a wide variety of designed as well as
not designed settings.
d) Standardization of output: as standardization of processes.
e) Standardization of skills:
Coordination through professionalism or inclusion in a group with a shared
understanding is an interesting type of coordination that points to the fact that the
individual has an understanding that cannot as starting point be seen as created by
the inner system of the organization, but has to be seen in connection with the
total system (societal, educational etc.). This is the idea of the open organization
once again. The knowledge systems and the disciplination are a part of the
surrounding society.
The model seems to fit the original perspective on structuring organizations in
relation to coordination. It also provides a new set of perspectives on this,
pointing out important aspects not included in the original perspective.
The vanishing work
Taking a look at the model one thing strikes you. Nowhere are work processes,
primary transformations and materials or even the articulation work seen. It solely
models the means and mechanisms in which to do something and speaks nothing
of what to do or how to do it. So where did the work, the articulation and the
primary processes go? In fact the only way that the image relates to any of these is
the way it shows that awareness, formal constructs and conventions are provided
through mechanisms either in the settings and through couplings, that are also the
basis for organizational context and use of workflow systems. The rest of the
ideas are rather about not-workflow and not-primary work, in the sense that they
point to difficulties in finding these things at the concrete level of action.
This points to two very important things. 1) From the concrete situated work
setting it is impossible to strictly define what is a primary process, what is
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articulation work, what is a valuable activity for the organization as a whole, even
though some things can of course be judged more valuable than other. The
different perspective here are necessary, unavoidable, impossible to make explicit
or intermesh harmonically and actually that is often a benefit for the
organization.364 Thus, a bottom up approach can not create the rational, efficient
organization as a whole even though of course considerations to the low-level
actions with success can be part of the modeling. 2) A top down approach making
an efficient organization on paper is not possible either. The status of formal
constructs simply does not allow a strong control of the work structures through
these. And we have seen that especially with modern organizations competing in
highly volatile environments it is not even possible to make this overall picture
and change it appropriately from above. It is necessary to let the lower
organizational levels adapt in a flexible manner.
What this leaves us with is what was stated in the discussion of organizational
context. The structure imposed on the cooperative work must be locally
negotiated and renewed. But still some overall evaluation and strategy for the
organization must be made. How these two considerations can be met at the same
time can not be answered in general, at least not by the findings in this project. It
however once again points to the idea presented very early in the report, that no
one theory can describe all aspects of the cooperative work and that a combination
of several views is necessary to make any really successful organizational design.

15.4

Evaluation

These last pages of the chapter contain a summary of the strong and weak sides of
the model. The motivation is threefold. 1) Providing a summary of the
conclusions, 2) making clear where to focus potential further elaboration and 3)
pointing to the obvious problematic areas.

15.4.1

The strengths

The overall benefit is that the model relates to several of the main discussions of
CSCW in a way that makes it possible/easier to use more than one perspective in
a concrete piece of work. In this way it also makes it possible to compare research
belonging to the separate areas and allows the various areas to learn from each
other to a larger extend.
This combination and reexamination of several ways of looking at the CSCW
theory has solved some difficult problems and pointed out some areas where the
model seems weak.
The main areas where the model strengthens the understanding is:
1. stressing the role of interpretation
2. solving the coordination vs. information problem
3. allowing combination of micro and macro perspectives to a certain extent and
pointing to the problems involved with combining the perspectives
364

Remember the example of the ensemble involved in building a sky-scraper or the truck.
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4. stressing the local, interpreted and negotiated nature of formal constructs and
plans. And showing the importance of this in relation to workflow and
organizational context
5. defining awareness in a useful way
6. pointing to a way to understand and further examine the role of conventions
and shared understandings
7. pointing to the varied nature of the intermeshed tools, means and mechanisms
A sum of 3, 4 and 6 is that it places knowledge management, strategic planning,
organizational context in a frame that allows the necessary use of non-explicit,
non-universal, locally constructed and negotiated views.

15.4.2

The remaining questions

In the discussion of the model several questions were met that were not answered.
Some of the questions because of limited time and data, but also problems of
another nature were met. The model is not meant to provide an answer to all
questions. For instance it is very important to note that the work (the core process
or whatever) is no longer the core of the model. It occurs in the reading and
writing, non-distinguishable from the other activities. At least the model does not
provide any new means for distinguishing between activities.
Further research could either focus on a use of the model or on an elaboration of
the model.
Related to the integrating model it self especially two areas are candidates for
further research.
1. Should reading and writing by non-human actors be seen as rather similar to
human reading and writing or should it be put into the properties of the
settings (very similar to the distinction between “Social Construction Of
Technology” and “Actor Network Theory”, as mentioned in the beginning of
the model). This is closely relates to the model and concerns the best way to
use the setting-concept.
2. The asymmetry of the settings must be described clearly as well as the
representation and coupling of settings. It seems as if the complexity as well
as the importance of these aspects is immense. This probably only reflects the
nature of providing support for the establishment and continuous management
of meanings systems.
In addition to this comes a broad range of issues that could be investigated within
the framework. These are considered in the main conclusion below.

15.4.3

The weaknesses

In addition to the challenging problems of the model, that with further research
will strengthen it, also another type of problems is found. Problems that simply
point out that the model is only partial and that other approaches are needed as
well.
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1. It is highly theoretical. Some people will shy away from it for that reason
alone.
2. It expects people to acknowledge the social constructivist point of view (for a
good deal of the conclusions). A lot of people either can not or will not do that
3. It can be criticized for not being focused on application/design work. This is
not the intended role, but it nevertheless leaves unanswered questions. The
force of this model is in the overall perspective on the area, and as a frame in
which to view the more application oriented approaches.
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Part Three - Conclusion
This third and last part of the report concludes on the results of the project. The
results and methods are evaluated and some obvious areas for further research are
suggested.

“’Then the prophecies of the old songs have turned out to be true, after a fashion!’
said Bilbo.
‘Of course!’ said Gandalf. ‘And why should not they prove true? Surely you don’t
disbelieve the prophecies, because you had a hand in bringing them about
yourself? You don’t really suppose, do you, that all your adventures and escapes
were managed by mere luck, just for your sole benefit? You are a very fine
person, Mr Baggins, an I am very fond of you; but you are only quite a little
fellow in a wide world after all!’
‘Thank goodness!’ said Bilbo laughing, and handed him the tobacco-jar.’”
- J. R. R. Tolkien, The Hobbit, 1937
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16 Conclusion
In this last, concluding part of the report the valuable findings are summarized,
areas for further research are suggested and the project is evaluated.

16.1.1

Findings

The aim of the project was to investigate the concepts: workflow, organizational
context and awareness from a CSCW perspective. The investigation of these
matters involved the closely related areas: “tools, means and mechanisms” and
“shared and different understandings”.
Instead of focussing on the strength of workflow systems and the tools suggested
to help the use of organizational context, this project has investigated the areas
where the systems find problems. The basic problem is that not only the
explicable parts of the organization, that can be modeled and represented in
computer systems, are of relevance, when supporting the cooperative work with
IT. The parts that are not of this nature have been investigated as well as the tool,
means and mechanisms that influence these parts.
The project has resulted in three main conclusions:
1) The important set of tools, means and mechanisms is even more encompassing
and multifarious than the set usually investigated. Investigation of less obvious
tools, means and mechanisms will be necessary to be able to understand and
support cooperative work. An initial exploration of the area has been done,
pointing to the need for a more elaborated vocabulary and a broadening of the
perspective in general.
2) Traditional workflow systems and organizational context tools are blind to
important parts of the work. The systems will have to be able to either a) support
the part that can not be modeled or b) allow for other (not computer based)
systems existing in parallel helping these aspects.
The last point simply states that if the computer systems are not able to provide
the necessary facilities for the people doing the work, then people will use other
systems as well; the computer systems have to be designed with the objective of
being a part of this whole system.
3) It was seen that shared understandings and different understandings are found
across the organization. The creation and continuous change of these are
influenced by the computer systems in use. Computer systems thus have to
support this interaction related to establishing understandings, and translating
between understandings or at least take this situation into consideration.
An integrating perspective that relates to the above-mentioned challenges for the
use of computers in the cooperative work has been suggested. In addition to this
the model also relates to a range of other interesting aspects.
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16.1.2

Further research

As it was noted the project mainly focuses on the areas where workflow systems
and systems to help organizational awareness meet problems. In addition to
stressing these problems it is of course necessary to investigate the possible ways
to overcome these problems and the areas where the use is less problematic. The
project has only touched upon some of the issues in this important area. For
instance, the role of the systems as translators or as part of settings in which
shared understanding can be established. The project among other things points to
the importance of integration of systems (computerized as well as noncomputerized), the role of the systems as translation devices between different
systems and finally the crucial, always existing interpretation. But it leaves out
more traditional concerns. For instance the role of scripts in organizational
constructs or Business Process Reengineering. This points out two different areas
for further research. One is this neglected perspective on the cooperative work.
The other is elaboration on the models and understandings pursued in the project.
A combination that can contain both perspectives would be interesting but it is not
straight for.
Mainly because of time constraints but also because the model still having
undeveloped areas, a thorough investigation of the field study in the terms of
settings or shared understandings has not been done. Furthermore, the model was
a result of the analysis of the field study. As the results obtained in a study always
depends on the understanding and objective at the time of the study, it has been
impossible to make a full analysis of the observations within the new frame. The
project led to the model; the analysis was not based on it. Central issues and the
role have been discussed but the project does not make an encompassing analysis
based on the principles, even if this is what the model suggests should be done to
fully be able to understand a work structure. It is likely that studies using this
perspective on the organization will go hand in hand with a more encompassing
understanding of settings and shared understanding.
Shared understanding and the way in which the tools, means and mechanisms
relate to the creation and change of this is an extremely interesting subject. A
further investigation of this area will be necessary to be able to provide the local
control of workflows and provide the awareness making use of organizational
context possible. In the terms of the integrating model a better understanding of
“coupling of settings” and “representation” is necessary as well. Theoretical as
well as empirical examination of the concepts will probably be necessary to
achieve a useful way of conceptualizing these matters.

16.1.3

Evaluation of the project

The project has shed new light on the concepts: workflow and organizational
context. It has pointed to some aspects where further research is necessary and
where a better understanding will probably lead to new roles of the computer
systems. While doing this, other important discussions on the role of tools, means
and mechanisms and the computer systems place amongst these have been
presented. Finally a small step towards a useful model of shared understanding
from a CSCW perspective has been taken.
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If the objective from the start (before the field study) had been an investigation of
these matters the analysis would no doubt have provided more examples on the
use of shared understandings and the way that the tools, means and mechanisms
influence this. However it was during the analysis of the results that the
importance of these aspects showed themselves. Research directed more
specifically towards these issues will no doubt easily add to the understanding of
the matter. This of course is the nature of qualitative studies. We have to find out
what the interesting part is.
Valuable new insight into the role of workflow and organizational context, as well
as the role of awareness in relation to these concepts, has thus been the result of
the project. Everything suggests that the approach has been a very useful way to
obtain information about the cooperative work and about the ways in which we
can improve in our attempt to provide better support for the cooperative work
through the use of computers.
This said, it should be noted that just as well as workflow systems in their most
widespread shape have blind spots, so has this analysis. The discussion is focused
on the problems of organizational contexts and workflow and on what can be
done to solve them. The efficient structuring of work systems and the vital role
that formal constructs play in relation to this have not been pursued in the project.
To support the cooperative work these areas have to be investigated and
considered as well.

__________________________________________________________________
181

CSCW in Organizations - A Perspective on Workflow, Awareness and Organizational Context

__________________________________________________________________

17

References

Reference is the abbreviation used in the report.
Reference

Author

Title

Publisher, year

Agostini,
1996

Agostini, Alessandra,
Contexts, Work Processes,
Giorgio De Michelis,
and Workspaces
Maria Antonietta Grasso,
Wolfgang Prinz and Anja
Syri
Alvesson,
Alvesson, Mats
Cultural perspectives on
1995
organizations
Bannon, 1989 Bannon, Liam and Kjeld CSCW: Four Characters in
Schmidt
Search on a Context
Bannon, 1990 Bannon, Liam

Bannon, 1997 Bannon, Liam and
Susanne Bødker

Bardram,
1997

Becker, 1998

Bentley,
1995a

Bentley,
1995b

Bentley,
1997a

Bentley,
1997b

Berlange,
1999

Bernard,

A Pilgrim’s Progress: From
Cognitive Science to
Cooperative Design
Constructing common
information spaces

in Computer Supported Cooperative
Work : The Journal of Collaborative
Computing, Kluwer Academic
Publishers, 1996, pp. 223-250
Cambridge University Press,
Cambridge, 1995
in Proceedings of the First European
Conference on CSCW, Sept. 1989,
Gatwick, UK
AI & Society, 4, 4 Fall Issue, 1990, pp.
259-275

in W. Prinz, T. Rodden, J, Hughes, and
K. Schmidt (eds.), Proceedings of
ECSCW ’97, Sept. 7-11, Lancaster,
England, Kluwer Academic Publishers,
Dordrecht, 1997, pp. 81-96
Bardram, Jacob E.
Plans as Situated Action: An
in W. Prinz, T. Rodden, J, Hughes, and
Activity Theory Approach to K. Schmidt (eds.), Proceedings of
Workflow Systems
ECSCW ’97, Sept. 7-11, Lancaster,
England, Kluwer Academic Publishers,
Dordrecht, 1997, pp. 17-32
Becker, Barbara and
Constructing social systems
to be published in Virtual Reality:
Gloria Mark
through computer-mediated
Research, Development, and
communication
Applications, Springer-Verlag Press
Bentley, Richard, Thilo
Supporting Collaborative
in The World Wide Web Journal:
Horstmann, Klaas Sikkel Information Sharing with the
Proceedings of the 4th International
and Jonathan Trevor
World Wide Web: The BSCW WWW Conference, Issue 1, December
Shared Workspace System
1995, O'Reilly, 1995, pp. 63-74
Bentley, R. and P.
Medium versus mechanism:
in ECSCW ’95 Proceedings of the
Dourish
Supporting collaboration
European Conference on Computer
through customisation
Supported Cooperative Work,
Stockholm, Sweden, Sept. Dordrecht:
Kluwer Academic Publishers, pp. 133148
Bentley, Richard, W.
Basic Support for Cooperative in International Journal of Human
Appelt, U. Busbach, E.
Work on the World Wide Web Computer Studies: Special issue on
Hinrichs, D. Kerr K.
Novel Applications of the WWW,
Sikkel, J. Trevor and G.
Spring 1997, Academic Press,
Woetzel
Cambridge, 1997
The World Wide Web as
Bentley, Richard, Thilo
in CSCW: The Journal of Collaborative
Horstmann, and Jonathan enabling technology for
Computing: Special issue on CSCW and
CSCW: The case of BSCW
Trevor
the Web, 2-3, 1997, Kluwer Academic
Publishers, Amsterdam, 1997
Berlange, Thomas and
Visualizing Common
in Computer Supported Cooperative
Markus Sohlenkamp
Artefacts to Support
Work 8: 207-238, 1999, Kluwer
Awareness in ComputerAcademic Publishers, 1999, pp. 207-238
Mediated Cooperation
Bernard, H. Russel
Research Methods in
AltaMira Press, A division of Sage

__________________________________________________________________
182

CSCW in Organizations - A Perspective on Workflow, Awareness and Organizational Context

__________________________________________________________________
1994

Best, 1990

Bijker, 1989

Bijker, 1995

Bødker, 1999

Bowers, 1994

Bradner,
1999

Button, 1993

Button, 1997

Anthropology - Qualitative
and Quantitative approaches,
2. edition
Best, Michael H.
The New Competition Institutions of Industrial
Restructuring
Bijker, Wiebe E.,
The social construction of
Thomas P. Hughes and
technological systems -new
Trevor J. Pinch
directions in the sociology and
history of technology
Bijker, Wiebe E.
Of bicycles, bakelites and
bulbs -toward a theory of
sociotechnical change
Bødker, Susanne, Morten ECSCW ‘99 - Proceedings of
Kyng and Kjeld Schmidt The Sixth European
Conference on Computer
Supported Cooperative Work,
12-16 September 1999,
Copenhagen, Denmark
Bowers, John
COMIC D-1.2 A Conceptual
Framework for Describing
Organizations
Bradner, Erin, Wendy A. The Adoption and Use of
Kellogg and Thomas
‘Babble’: A Field Study of
Erickson
Chat in the Workplace

Button, Graham

Technology in Working
Order. Studies of work,
interaction, and technology
Button, Graham and Wes The production of order and
Sharrock
the order of production:
Possibilities for distributed
organisations, work and
technology in the print
industry

Callon, 1987

Callon, Michel

Callon, 1991

Callon, Michel

Castells, 1996 Castells, Manuel
Carstensen,
1996

Carstensen, Peter and
Carsten Sørensen

Christensen,
1999

Christensen, Ulrik

Davenport,

Davenport, Thomas H.

Publications inc., 1994

Polity Press, Cambridge, 1990

MIT Press, Cambridge, 1989

MIT Press, Cambridge, 1995

Kluwer Academic Publishers, 1999

COMIC D-1.2 Lancaster University,
1994
in ECSCW ‘99 - Proceedings of The
Sixth European Conference on
Computer Supported Cooperative Work,
12-16 September 1999, Copenhagen,
Denmark, Kluwer Academic Publishers,
1999, pp. 139-158
Routhledge, London and New York,
1993
in J. A. Hughes et 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 et
al. (eds.), Kluwer Academic Publishers,
Dordrecht, 1997, pp. 1-16
1987, in Bijker, 1989

Society in the Making: The
Study of Technology as a Tool
for Sociological Analysis
Techno-economic networks
1991, in Law, John (ed.): A Sociology
and irreversibillity
of Monsters: Essays on Power,
Technology and Domination, London,
Routhledge, 1991, pp. 132-161
The Rise of the Network
Blackwell, Oxford, 1996
Society
From the Social to the
in Computer supported Cooperative
Systematic
Work: The Journal of Collaborative
Computing 5, Kluwer Academic
Publishers, 1996, pp. 387-413
CSCW i organisationer - Et
Center for Tele-Information, Technical
feltstudie af et workflow
University of Denmark, Copenhagen,
1999
Process Innovation:
Harvard business School Press, Boston

__________________________________________________________________
183

CSCW in Organizations - A Perspective on Workflow, Awareness and Organizational Context

__________________________________________________________________
1993
Davenport,
1997

Davenport, Thomas H.
and Laurence Prusak

Dix, 1997

Dix, Allan

Dourish,
1992

Dourish, P. and V.
Bellotti

Dourish,
1998

Dourish, Paul and
Graham Button

Ebers, 1997

Ebers, Mark

Ellis, 1991

Ellis, C. A., S. J. Gibbs
and G. L. Rein
Engeström, Yrjö and
David middleton
Fahlén, L. E., C. G.
Brown, O. Stahl and C.
Carlsson

Engeström,
1996
Fahlén, 1993

Ferguson,
1993
Fischer, 1995

Ferguson, Paul, Glennys
J. Ferguson and R.
Rothchild
Fischer, Lanya J. (ed.)

Forsikringshøjskolen,
1997
Forsythe,
1999

Forsikringshøjs kolen

Foucault,
1992
Foucault,
1994
Gaver, 1991

Foucault, Michel

Gaver, 1992

Gaver, William W.

Forsythe, Diana E.

Foucault, Michel
Gaver, William W.

Reengineering Work through
Information Technology
Information Ecology:
Mastering the Information and
Knowledge Environment
Challenges for Cooperative
Work on the Web: An
Analytical Approach
Awareness and Coordination
in Shared Workspaces

On “Technomethodology”
Exploring Foundational
Relationships between
Ethnomethodology and
System Design
Explaining InterOrganizational Network
Formation
Groupware: Some issues and
experiences
Cognition and communication
at work
A Space Based Model for user
Interaction in Shared
Synthetic Environments
Business Economics - The
application of Economic
Theory
New Tools for New Times:
The Workflow Paradigm,
Second Edition
Forsikringsjuraen Forsikringshøjskolens
Lovkompendium
”It’s just a Matter of Common
Sense”: Ethnography as
Invisible Work
Galskapens historie i
oplysningens tidsalder
Overvågning og straf : det
moderne fængsels historie
Sound Support for
Collaboration

The Affordances of Media
Spaces for Collaboration

Massachusetts, 1993
Oxford University Press, 1997

in R. Bentley (ed.) Groupware and the
World Wide Web, Dordrecht, 1997
in CSCW ’92 Proceedings of the
Conference on Computer Supported
Cooperative Work, Toronto, Canada,
Oct. New York: ACM press, 1992, pp.
25-38
Human-Computer Interaction, 13(4),
1998, pp. 395-432

Oxford 1997

in Communications of the ACM, vol.
34, no. 1, January 1991, pp. 38-58
Cambridge University Press, 1996
in Proceedings of the CHI ’93 Human
Factors in computing Systems,
Amsterdam, The Netherlands, Apr. New
York: ACM/SIGCHI, 1993, pp. 43-38
The Macmillan press, Ltd., 1993

Future Strategies Inc., Book Division,
1995
Forsikringshøjskolens Forlag, 1997

in Computer Supported Cooperative
Work 8 1999, Kluwer Academic
Publishers, 1999, pp. 127-145
Gyldendal, 1992
Det lille Forlag, 1994
in L. Bannon, M Robinson, and K.
Schmidt (eds.): ECSCW ’91.
Proceedings on the Second European
Conference on Computer-Supported
Cooperative Work, Amsterdam, 24-17
September 1991,Kluwer Academic
Publishers, Dordrecht, 1991, pp. 293308
in CSCW ’92 Proceedings of the
Conference on Computer Supported

__________________________________________________________________
184

CSCW in Organizations - A Perspective on Workflow, Awareness and Organizational Context

__________________________________________________________________

Goody, 1986

Goody, Jack

Greenbaum,
1991
Greenberg,
1991

Greenbaum, Joan and
Morten Kyng
Greenberg, Saul

Grinter, 1996

Grinter, Rebecca E.,

Hammer,
1990
Harper, 1993

Hammer, Michael

Logic of writing and the
organization of society
Design at work -cooperative
design of computer systems Personalizable groupware:
Accommodating individual
roles and group differences

Supporting Articulation Work
Using Software Configuration
Management Systems

Reengineering Work: Don’t
Automate, Obliterate
Harper, R. H. R. and
’What a F-ing System! Send
John A. Hughes
’em all to the same place and
then expect us to stop ’em
hitting. - Making technology
work in air traffic control
Havn, 1998
Havn, Erling
Lecture notes in IT-støtte til
netværksorganisationer
Heath, 1992a Heath, Christian and Paul Collaboration and control:
Luff
Crisis management and
multimedia technology in
London Underground control
rooms
Heath, 1992b Heath, Christian and Paul Media Spaces and
Luff
Communicative Asymmetries:
Preliminary Observations of
Video-Mediated Interaction
Hedberg,
Hedberg, Bo et. al.
Virtual Organizations and
1997
Beyond
Hede, 1997
Hede, Dag
Det tomme menneske Introduktion til Michel
Foucault
Hughes, 1996 Hughes, John, Steinar
When Mavis met IRIS:
Kristoffersen, Jon
Ending the love affair with
O’Brien and Mark
Organisational Memory
Rouncefield

IPV, 1999

Ishii, 1993

Institut for Produktionsog Virksomhedsledelse,
Danmarks Tekniske
Universitet
Ishii, Hiroshi, Kazuho
Arita, and Takashi Yagi

Notesamling for kurset
Industrielle
Informationssystemer, bd. 1
Beyond videophones:
TeamWorkStation-2 for
narrowband ISDN

Cooperative Work, Toronto, Canada,
Oct. New York: ACM press, 1992, pp.
17-24
Cambridge, 1986
Lawrence Erlbaum, Hillsdale, N.J.,
1991
in L. Bannon, M Robinson, and K.
Schmidt (eds.): ECSCW ’91.
Proceedings on the Second European
Conference on Computer-Supported
Cooperative Work, Amsterdam, 24-17
September 1991,Kluwer Academic
Publishers, Dordrecht, 1991, p. 17-31
in Computer Supported Cooperative
Work : The Journal of Collaborative
Computing 5: 447-465, 1996, Kluwer
Academic Publishers, 1996, pp. 447-465
Harvard Business Review, July-August,
1990, pp. 104-112
in Button, 1993, pp. 127-144

Center for Tele-Information, Technical
University of Denmark, 1998
in Computer Supported Cooperative
Work (CSCW), An International
Journal, vol. 1, no. 1-2, 1992, p. 69-94

Human-Computer Interaction, 1992,
Volume 7, Lawrence Erlbaum
Associates, Inc., 1992, pp. 315-346
Chichester 1997
Museum Tusculanums Forlag,
Københavns Universitet, 1997
in B. Dahlbom et al. (eds.): IRIS 19:
Proceedings of the 19th Information
System Research Seminar In
Scandinavia, 10-13 August 1996,
Lökeberg, Sweden, Gothenburg Studies
in Informatics, 1996, vol. 2, p. 767-787
Institut for Produktions- og
Virksomhedsledelse, Danmarks
Tekniske Universitet, 1999
in G. De Michelis, C. Simone, and K.
Schmidt (eds.): ECSCW ’93.
Proceedings on the Third European
Conference on Computer-Supported

__________________________________________________________________
185

CSCW in Organizations - A Perspective on Workflow, Awareness and Organizational Context

__________________________________________________________________

Jacobsen,
1994

Jacobsen, Arne

What is known and what
ought to be known about
engineering work

Jeffrey, 1999

Jeffrey, Phillip and
Gloria Mark

Navigating the virtual
landscape: Coordinating the
shared use of space

Jørgensen,
1995

Jørgensen, Ulrik and
Peter Karnø

Latour, 1988

Latour, B

Lee, 1997

Lee, Kristina

Lipnack,
1997
Lorenzen,
1998

Lipnack, J. and J. Stamps

The Danish Windturbine
Story: Technical Solutions to
Political Visions?
The Prince for Machines as
well as for Machinations
Conceptualising mutual
knowledge creation across
communities of practice
Virtual Teams

Malone, 1990

Malone, Thomas W. and
Kevin Crowston

Mark, 1997a

Mark, Gloria, Jörg M.
Haake and Norbert A.
Streitz
Mark, Gloria, Ludwin
Fuchs and Markus
Sohlenkamp

Hypermedia Use in Group
Work: Changing the Product,
Process, and Strategy
Supporting Groupware
Conventions through
contextual Awareness

Mark, 1998

Mark, Gloria

Social Foundations for
Collaboration in Virtual
Environments

Mark, 1999a

Mark, Gloria

Mark, 1999b

Mark, Gloria

Conventions and
Commitments in Distributed
groups
The case against crosssituational consistency in
human-computer interaction

Mark, 1997b

Lorenzen, Mark

Information cost, learning, and
trust - Lessons from cooperation and higher-order
capabilities amongst
geographically proximate
firms
What is Coordination Theory
and How Can It Help Design
Cooperative Work Systems?

Cooperative Work, 13-17 September
1993, Milan, Italy, Kluwer Academic
Publishers, Dordrecht, 1993, pp. 325340
in Studies in Technology and
Engineering, No. 2., Unit for studies in
Engineering Education and Unit for
Technology Assessment. Technical
University of Denmark, 1994
to be published in A. Munro, D.
Benyon, and K. Hook (eds.) Footprints
in the Snow: Personal and Social
Navigation of Information Space,
Berlin: Springer Verlag
in Rip, Misa and Schot, Managing
Technology in Society, London: Pinter,
1995
in Technology and Social Progress
Edinburgh, University Press, 1988
København, 1997

New York, 1997
Copenhagen Business School, Denmark,
1998 (Druid Working Paper No. 98-21)

in 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. 357-370
in Computer Supported Cooperative
Work 6: 327-368, 1997, Kluwer
Academic Publishers, 1997, pp. 327-368
in W. Prinz, T. Rodden, J, Hughes, and
K. Schmidt (eds.), Proceedings of
ECSCW ’97, Sept. 7-11, Lancaster,
England, Kluwer Academic Publis hers,
Dordrecht, 1997, pp. 253-268
to be published in T. Della Senta and T.
Tschang (eds.) Access to knowledge:
New Information Technologies and the
Emergence of the Virtual University
to be published in Computer Supported
Cooperative Work (CSCW) an
International Journal
Proceedings of The Workshop on
Attitude, Personality and Emotions in
User-Adapted Interaction, in
conjunction with the 7th International
Conference on User Modeling (UM'99),

__________________________________________________________________
186

CSCW in Organizations - A Perspective on Workflow, Awareness and Organizational Context

__________________________________________________________________

McLeod,
1995
McLoughlin

McLeod Jr., Raymond

Mintzberg,
1979

Mintzberg, Henry

Molich, 1994
Monk, 1995

Molich, Rolf
Monk, Ray

Nardi, 1999

Nardi, Bonnie A. and
Yrjö Engeström

Nonaka, 1995

Nonaka, Ikujiro and
Hirotaka Takeuchi
Orlikowski, Wanda J.

The Knowledge-Creating
Company
Learning from NOTES:
Organizational Issues in
Groupware Implementation

Paepcke,
1996

Paepcke, Andreas

Paludan,
1996

Paludan, Mie

Peirce, 1994

Peirce, Charles Sanders

Information Needs in
Technical Work Settings and
Their Implications for the
Design of Computer Tools
Grundlæggende
personforsikring - Liv, ulykke,
arbejdsskade, 3. udgave
Semiotik og pragmatisme

Preece, 1994

Preece, Jenny, Yvonne
Rogers, Helen Sharp,
David Benyon, Simon
Holland and Tom Carey
Randall, Dave, Mark
Rouncefield, and John A.
Hughes

Human-Computer Interaction

Resnick, Lauren B.,John
M. Levine and Stephanie
D. Teasley (ed.)
Riempp, Gerold

Perspectives on socially
shared cognition

Orlikowski,
1992

Randall, 1995

Resnick,
1991
Riempp, 1998
Rumbaugh,
1991

Schäl, 1998

McLoughlin, Ian

Rumbaugh, James,
Michael Blaha, William
Premerlani, Frederick
Eddy and William
Lorensen
Schäl, Thomas

Management Information
Systems, 6th edition
Creative Technological
Change - The shaping of
Technology and Organisations
The Structuring of
Organizations: A Synthesis of
the Research
Brugervenlige edb-systemer
Ludwig Wittgenstein: Geniets
forpligtelse
A Web on the Wind: The
Structure of Invisible Work

Chalk and cheese: BPR
and ethnomethodologically
informed ethnography in
CSCW

June 20-24, 1999, Banff, Canada
Prentice Hall International, Inc, 1995
Routhledge, London and new York,
1999
Prentice-Hall, Englewood-Cliffs, New
Jersey, 1979
Teknisk Forlag, 1994
Gyldendal, 1995
in Computer Supported Cooperative
Work 8: 1-8, 1999, Kluwer Academic
Publishers, 1999, pp. 1-8
Oxford University Press, 1995
in J. Turner and R. Kraut (eds.) CSCW
´92. Proceedings of the Conference on
Computer-Supported Cooperative
Work, Portland, Oregon, September 2628, 1988, ACM Press, New York, 1992,
pp. 362-369
in Computer Supported Cooperative
Work : The Journal of Collaborative
Computing 5: 63-92, 1996, Kluwer
Academic Publishers, 1996
Enhedsuddannelsens bøger,
Forsikringshøjskolens forlag, 1996
Gyldendalske boghandel, Nordisk
Forlag A/S, 1994
Addison-Wesley, 1994

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, Kluwer
Academic Publishers, Dordrecht, 1995,
pp. 325-340
American Psychological Association,
Washington D.C., 1991

Wide Area Workflow
London, 1998
Management
Object-Oriented Modeling and Prentice-Hall International, Inc., 1991
Design

Workflow Management

Springer, Berlin, 1998

__________________________________________________________________
187

CSCW in Organizations - A Perspective on Workflow, Awareness and Organizational Context

__________________________________________________________________
Systems for Process
Organisations, Lecture Notes
in Computer Science, G.
Goos, J. Hartmanis, and J. van
Leeuwen (eds.), vol. 1096,
second edition
Arbejdsanalyse - Teori og
praksis
CSCW, Or what’s in A Name?

Schmidt,
1990
Schmidt,
1991
Schmidt,
1992

Schmidt, Kjeld and Peter
Carstensen
Schmidt, Kjeld and Liam
Bannon
Schmidt, Kjeld and Liam
Bannon

Schmidt,
1994a

Schmidt, Kjeld

Schmidt,
1994b

Schmidt, Kjeld

Schmidt,
1994c
Schmidt,
1995

Schmidt, Kjeld

Schmidt,
1996a

Schmidt, Kjeld and Carla
Simone

Schmidt,
1996b

Schmidt, Kjeld and Tom
Rodden

Schmidt,
1997

Schmidt, Kjeld

Of maps and scripts: The
status of formal constructs in
cooperative work

Schmidt,
1998

Schmidt, Kjeld

The critical role of workplace
studies in CSCW

Scott, 1987

Scott, W. Richard

Simone, 1998

Simone, Carla and Kjeld
Schmidt

Organizations - Rational,
natural and open systems
Taking the distributed nature
of cooperative work seriously

Schmidt, Kjeld, Carla
Simone, Monica Divitini,
Peter Carstensen and
Carsten Sørensen

Taking CSCW seriously:
Supporting articulation work
Modes and Mechanisms of
Interaction in Cooperative
Work - Outline of a
Conceptual Framework
The Organization of
Cooperative Work - Beyond
the ‘Leviathan’ Conception of
the Organization of
Cooperative Work
COMIC-D3.2 Social
Mechanisms of Interaction
A ‘contrat sociale’ for CSCW
systems: Supporting
interoperability of
computational coordination
mechanisms
Coordination Mechanisms:
Towards a conceptual
foundation of CSCW systems
design
Putting it all together:
Requirements for a CSCW
platform

Forskningscenter Risø, Roskilde, 1990
Not published, 1991
in Computer Supported Cooperative
Work (CSCW), An International
Journal, vol. 1, no. 1-2, 1992, pp. 7-40
Risø National Laboratory, Denmark,
1994 (Risø-R-666(EN))

CSCW ’94, Chapel hill, North Carolina,
October 24-26, 1994

COMIC-D3.2, Risø, 1994
WPCS-95-7, Working Papers in
cognitive Science and HCI, Roskilde
University, DK-400 Roskilde, Denmark,
1995
in Computer Supported Cooperative
Work, The Journal of Collaborative
Computing, vol. 5, no. 2-3, 1996, pp.
155-200
in D. Shapiro, M. Tauber and R.
Traunmüller (eds.): The design of
Computer Supported Cooperative Work
and Groupware Systems, North-Holland
Elsevier, Amsterdam, 1996, pp. 157176
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. 138-147
in C. Heath, J. Hindmarsh, and P. Luff
(eds.): Workplace Studies: Recovering
Work Practice and Informing Design, C.
Heath, J. Hindmarsh, and P. Luff (eds.),
1998, in press
Prentice Hall International, Inc, 1987
in Proceedings of the 6th Euromicro
workshop on Parallel and Distributed

__________________________________________________________________
188

CSCW in Organizations - A Perspective on Workflow, Awareness and Organizational Context

__________________________________________________________________
Processing, Madrid, January 21-23
1998, IEEE Computer Society Press,
Los Alamitos, Calif., 1998, pp. 295-301
In D. Georgakopoulos, W. Prinz, and A.
Wolf (eds.) Proceedings of ACM
Conference on Work Activities
Coordination and Collaboration
(WACC'99), ACM Press, Feb. 22-25,
1999, San Francisco
in Computer Supported Cooperative
Work 8: 239-283, 1999, Kluwer
Academic Publishers, 1999, pp. 239-283
in CSCW ’94 Proceedings of the
Conference on Computer Supported
Cooperative Work, Chapel Hill, North
Carolina, Oct. New York: ACM press,
1994, pp. 331-343
Prentice Hall inc., 1997

Simone,
1999a

Simone, Carla, Gloria
Mark and Dario
Giubbilei

Interoperability as a Means of
Articulation Work

Simone,
1999b

Simone, Carla and
Monica Divitini

Sohlenkamp,
1994

Sohlenkamp, M. and G.
Chwelos

Integrating Contexts to
Support Coordination: The
CHAOS Project
Integrating Communication,
Cooperation and Awareness:
The DIVA Virtual Office
Environment

Stallings,
1997
Suchman,
1987

Stallings, William

Svensson,
1996
Virkkunen,
1999

Svensson, Per-Gunnar,
and Bengt Starrin (red.)
Virkkunen, Jaako

Wittgenstein,
1994
Wittgenstein,
1998
Woodward,
1980
Zuboff, 1988

Wittgenstein, Ludwig

Data and Computer
Communications, 5th ed.
Plans and Situated Actions:
The Problem of HumanMachine Communication
Kvalitativa studier i teori och
praktik
Community knowledge as an
object of CSCW research - an
activity theoretical
interpretation
Filosofiske undersøgelser

Wittgenstein, Ludwig

Philosophical Investigations

Woodward, Joan

Industrial organization Oxford University Press, 1980
Theory and Practice
In the Age of the Smart
Heinemann Professional Publishing,
Machine - The Future of Work 1988
and Power

Suchman, Lucy A

Zuboff, Shoshana

Cambridge University Press,
Cambridge, 1987
Studentlitteratur, 1996
Paper at workshop on “community
knowledge”, ECSCW ’99, 12-16
September 1999, Copenhagen, Denmark
Munksgaard, København, 1994
Blackwell Publishers, 1998

__________________________________________________________________
189

CSCW in Organizations - A Perspective on Workflow, Awareness and Organizational Context

__________________________________________________________________

18

Appendix

18.1

A. Classification I

The table contains the classification suggestion used in the first part of the project. Adapted from Christensen,
1999, p. 122.
Field of work
1
Determination of ”field of work”
Artefact based
2
3
4
5

Does the artefact belong in a) ”field of work” or b) articulation work
a) ad hoc or b) convention bound use
Is the intention with the use of the artefact a) coordination or b) communication
(a = the primary function of the meaning transfer is coordination)
Classification according to:

5a
5b
5c

degree of obtrusiveness
degree of persistence
degree of local control

5d
5e
6

provided possibilities for awareness
weighting between map and script
Personal or shared artefact

Not artefact based
7
Direct communication (speech, body language etc.)
8
a) ad hoc or b) convention bound use
9

Is the intention with the use of the artefact a) coordination or b) communication
(a = the primary function of the meaning transfer is coordination)

10
10a
10b

Classification according to:
degree of obtrusiveness
provided possibilities for awareness

10c

weighting between map and script
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18.2

B. Classification II

The table contains an elaborated set of classification ideas related to tools, means and mechanisms.
Involving artefact
1
Does the artefact belong to a) ”field of work” or b) articulation work
2
3
4a

ad hoc or stable convention use
Is the intention with the use of the artefact coordination or communication
degree of obtrusiveness

4b
4c
4d

degree of persistence
degree of local control
degree of flexibility

4e
4f
4g
4h
4i
4j

provided possibilities for awareness
weighting between map and script
possible private function of the artefact
tacit or explicit description of use
specialization (learned vs. general, area of application)
transferability (possible training, bound in persons)

4k
4l
5a

ease, speed, accessibility
degree of stability (e.g. network breakdowns, database crash) and consequences of breakdown
widespread or local

5b
5c
5d

usable by other later or at the same time
any objects common to several mechanisms (boundary objects)
symmetry

Not involving artefact
1
Do some of the parts of the mechanisms belong to field of work
2
The communication repertoire (speech, body language, facial expressions etc.)
3
4
5a

ad hoc or stable convention use
Is the intention with the use coordination or communication
degree of obtrusiveness

5b
5c
5d
5e
5f
5g

degree of local control
degree of flexibility
weighting between map and script
tacit or explicit description of use
specialization (learned vs. general, area of application)
transferability (possible training, bound in persons)

5h
5i
5j

provided possibilities for awareness
ease, speed, accessibility
degree of stability and consequences of breakdown

6a
6b
6c

widespread or local
usable by other later or at the same time
any “objects” common to several mechanisms (boundary objects)

6d

symmetry
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18.3

C. Discussions and observations

The table relates some of the observations and discussions in the analysis. It was a valuable tool in the
analysis and may be of use to the reader. However it should be noted that; not all of the conclusions are
found in the table and only some of the observations related to the points are included. Reading the report
in no way demands the use of this table and several important points are made in the analysis that can not
be read from this table.
Object of discussion
Workflow
valuable core is hard to find
historical influences
not always designed, explicit ,
formalized
systems could make things a lot easier
Organizational Context
the use of explicit information

some important context can not be
formalized and represented
different conceptions
Awareness
many types, part of almost every activity
organizational context
Tools, means and mechanisms
many types
tools
means
mechanisms
Settings
many types
necessary for understandings
coupling
use
representation
Understandings
necessary
created through settings
different across borders
Human Computer Interaction
interface design
simulations

Observation
regulation, change in demands
old computer systems, structure, policy agreements, education
trying to find out what going on, use of personal information,
local (and still not used) procedures
getting data right, “councils of war”, the long-winded method
between “Company Administration” and ”Payment Service”
phone numbers, responsible persons in other departments,
knowledge of the situation in other departments and of when their
work would lead to a high work load in ones own department
good mood, who will “cheat”, who is honest, trust
statistics, sales vs. support , “council of war”, “new old Windows”
training by watching; phones; substituting; finding answers to
questions; monitoring cases etc.
as above
below
coordination mechanisms, systems, prints
ways of speaking, the way “Windows are treated”, monitoring
physical structure, maternity leave
below
“Company Administration” and agent story
“Company Administration” and agent story, statistics from the
process analysis unit, archive and system
the settings between CA & PS and CA and Process Analysis
the representation diagram
accountant education, Windows treatment, solving problems in
common
training by watching, “Company Administration” and agent story
dissimilarity between “Company Administration” and “Payment
Service”, “money handling”
opaqueness of systems; use of local system setup; screen layout
simulations
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