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CHAPTER 1. INTRODUCTION TO THESIS

1.1. Collaborative writing in academia and its computer

support

The rapid development of communications technology is making it easier than ever before for

many  people to communicate across large distances. In academia, some find it beneficial or

necessary to work with colleagues who are elsewhere, and to collaborate on documents with

them. Thus, it is increasingly likely that coauthors of a document are distributed over a wide

area and use telecommunications technology in their communication and management of the

writing activity. Computers connected over national and international networks could potentially

help such work significantly. Hence, it is useful to understand what kinds of computers and

software tools might be helpful to collaborative writing.

Some such tools are being built. However, it is unclear just how well many of them support the

work that collaborating authors actually do. This thesis addresses this problem by presenting

studies of collaborative writing among academics which focus on the process of writing together

over distance. These are studies of collaboration among authors as part of their ordinary work.

The starting point for this enquiry is how the process is experienced by the coauthors

themselves, broadening out to the work they perform in organising and coordinating their writing

when they are in separate places.

Interest in understanding collaborative writing come from many perspectives. At one extreme,

writers like Bruffee, 1983, argue that writing and reading are inherently collaborative acts, even

when performed by an individual on their own. Another extreme, in one sense, is to address

only the cases in which people observably are simultaneously making changes to the same

document. One example is ShrEdit (McGuffin and Olson, 1992), a prototype 
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these issues: it presents some basic research on collaborative writing, and takes the findings

some of the way towards system design recommendations.

In terms of basic research, this thesis presents studies on what is collaborative writing, satwhat iwork idistribute colauthor iengag iin thowmanag chesirsjoint oriting,. tTwo
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design lead to qualitative empirical studies, and through demonstrating that findings from such

studies can contribute to system design.

An aim of this thesis is thus to show that the integral 'messiness' of the 'real world' can be

studied, and, significantly, that focusing on such issues can make a substantial contribution to

the research 
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1.2.1. Approach

The thesis potentially has a number of audiences, including practitioners of collaborative writing

and sociologists of science. Primarily, however, it is an attempt to 'bridge the gap' of

understanding which I argue 
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contact within collaborations which also have more formal elements (for example, one where
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Methodological contribution: the thesis uses an open-ended enquiry into the work of writing

together to identify aspects of distributed collaborative writing as interesting and relevant to

CSCW system building. This consists of a combination of approaches, gradually homing in on

aspects seen, at first, as 'merely' interesting for understanding collaborative writing. Later, this

understanding allows a critical stance to be taken on assumptions underlying much existing

system building in this domain.

Analytic contribution: from the studies undertaken, pointers can be provided to specific ways of

organising (and conceptualising, perceiving, experiencing) the work of collaborative writing

which have implications for how designers of CSCW systems approach their task. In particular,

many of these are pointers to the practical reality of the essential situatedness of the activity to

the participants in the studies—for example, the writing task being but one of several ongoing

activities or commitments that together constitute "working"—and how this fundamentally

affects the constitution of the writing task.

The next two sections present the contributions outlined above in more detail.

1.3.1. Methodological contribution

Collaborative writing is a complex phenomenon. As this thesis will show, ther Td
(thj
0.0180272m1e0 Tc
5142 Tc
38.1598 0 Td
(e Tc
41.5199 0 Td
(—)Tjx )Tj
-0.0544)Tj
-0.0 Td
(writing )Tj
0will 
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the attempt itself may constitute a contribution to the development of methods in this area. This

applies, for example, to the presentation of material from the field studies in chapter 7.

Furthermore, through its successive attempts at addressing practices of collaboration in writing,

the thesis provides examples of what kinds of data can be gathered through different methods.

This thesis tries to bring understanding from social science style investigations into computer

science. It is not the first such attempt, but much work is still needed in the area, and it is

interesting and important to the research area that these questions continue to be addressed.

The studies attempt to capture some of the perspectives of the coauthors themselves. This

research is not, however, grounded in a principled commitment to people's own experiences,

and as such, it is not, for example, phenomenology (see chapter 2, section 2.5.6). Instead, my

motivation for paying attention to the writers' experiences of the process, is the belief that this is

highly relevant to how people come to use computer systems in certain ways, and hence, to

system design. The iterative development of a set of salient questions through a series of

studies and a thestions symhly itdressed itrie isw is isople thwhmywansostitersTj
-0.0639.237Tc
59.884 Td
(thllaborationv) is
gettg 

heechkn andbo 
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kinds of issues faced by prospective users of their systems. The field studies, interviews, and

survey provide a number of pointers to practices coauthors engage in. On the basis of those

studies, the penultimate chapter provides examples of design implications which can be drawn

from studies such as these.

Sets of research questions are proposed throughout the thesis which frame the studies. In

terms of the aims of this thesis, the last set is considered the most helpful; however, for

different studies, others may find elements of the original questions useful in pointing to

potential areas for research to focus on. Furthermore, as stated above, two related concepts,

based on the findings, are proposed. Being abstractions, these broaden the focus and are

intended not only to help pull together the 
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the case studies are introduced and the five-point framework from chapter 4 is applied to the

case studies in an initial analysis of the gathered data. The framework, however, proves

inadequate in terms of helping to understand what work coauthors do in managing their

activities and coordinating their work. The crucial question 
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entirely my own work. Chapter 5 was published almost in its entirety as Beck, 1993. An analysis

of the case studies of chapters 6 and 7, conducted by me, has been published in Beck and

Bellotti, 1993, and a second analysis, of other aspects of case study (i), also conducted by me,

is to appear in Beck (forthcoming). Chapters 6, 7, and 8 draw on these two publications. Note

that for our joint paper, Victoria Bellotti and I together formulated the three central research

questions, as well as the notion of 'informed opportunism', as articulations of my concerns. In

this thesis, the three research questions appear in section 6.5 and in 7.1 as the revised focal

questions of my study, and 'informed opportunism' is one of the concepts proposed in chapter

8. Furthermore, Victoria did much of the work in developing the specific design implications in

that paper on the basis of my findings. Some of those ideas appear in the design implications in

this thesis. Pointers to previous publications are provided within the chapters, as relevant.

Copies of publications directly drawn on in the thesis are included in appendix B.

Conventions of presentation

I use single quotes for words which are mine, but I wish to highlight as terms. Italics emphasise

a word, and is also used for Latin expressions. Double quotes surround words and sentences

taken from elsewhere, whether quotes from the literature or in another sense 'borrowed' (such

as those from the empirical data). In quotes from transcripts of conversations, brackets indicate

that I have been unsure 0.07
-391.92 -18 T56 Tc
17.0402q'the i m p l i c a t i o n s  d . a / 
 2 1 . 1 1 9 9  0 e 1 - 1 8  T 5 6  T c 
 1 7 . 0 
 - 0 . 0 2articuovid(those )Tj
0.0197658  Tc
14.8797 0d
(as )Tj
-0.5.9199 0  Tc
27.6 0 Td
co
(detas )Tj
-0
-012653c
33.8493.7598 0 Td
st93317 Tc
6 0156a TTc
25.4398 d
(Some )Tj
239.0418748 
23.27
27.6auTd
the 


-0.0416715 Tc
23.78417.6.0358987m015090as of imle articucl
(of )Tj
-0.1.00734371 Tc20.8801 0Td
(I )j
0.156094 T0045 Tc
34.4398 0 Td
(wThi0304642 Tc
.0582813 Tc2.8801 0 Td
(ame,)Tj
0.000351562 Tc
3
14.8797 0dTd
(is )Tj0.0560156 TTc
49.4398 0 mnce-0.05 Tc9.00279 Tc
13.6801 0(8. d
(in )Tj
-0.004166c
11.2801 0 Tdeare ntthose )Tj
0.01976581.0c
37.2801 0 Td
e d )Tj
-0.89670416626 
12.2402 0 Tdllasen T56 Tj
-0.0557Tj
0.035859 
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27.6bededd.030156a8.60304642 
11.5203 0 Td
Td
(of )Tj
-0..00197876 c
188.0801 0 Td
(two )Tj
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-0.0070.001249692 0 Td
(Furthe0 Td
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CHAPTER 2. BACKGROUND

2.1. Introduction

The work described in this thesis belongs to the interdisciplinary field of Computers and Writing,

and to the larger field of Computer Support for Cooperative Work (or Computer Support for

Collaborative Work, or CSCW). This chapter provides some background to the work described

in subsequent chapters.

CSCW has as its general aim to develop computer systems which provide support for work

done by several people together. From a computer science point of view, the ultimate problem

area of CSCW is computer systems development. However, Grudin, in introducing a special

issue on CSCW, writes:

"We interact with other people continually and usually without much effort.
Yet (...) providing computer support for collaboration is difficult and requires a
much better understanding of the way groups and organizations function. (...)
[O]ur 

area o f  

C o m p u t e r s  of u4300r, .0618649 Tc
29.519oo4.5602 0 T29556 

a r e 6  0  T d 
 ( t 8 0 1  0  T d 
 ( t  T d 
 0 . 0 3 5 8 9 . p l a c e  0  T d 8 8 0 1  0  T d 
 ( o r  ) T j 
 2 8 0 2 1 2 6 9 7  T c 
 4 8 . 4 8 0 1  T o  T d 
 ( a r e a 
 0 . 0 1 2 8 3 5  T  T c 
 4  T c 
 4 2  0   0  i g o r  ) T j 
 - 0 
 - 0 . 0 2 1 7 0 9 3 6 2 6  T c 
 1 2 . 7 2 0 T d 
 ( c o m p u t e r 
 ( p o i 3 . 0 7 0 1 5 7 9  T c 
 1 9 . 2  0  T t h a 4  T c 
  0  T d 
 
 - 0 . 0 0 0 5 4 6 1 1 9 9  0  T s 
 ( C o m p u t e r  ) T j 
 a  ) T 3 1 0 . 0 4 4 0 . 8 7 5 9  T c 0 2  k 0 4 8 . 4 9 5  6 7 " 6 4 7 8 5  u 8 0 3 3 4 9 9 9  T c . 6 3 8 . 0 4 0 2  0  T d 
 ( d i f f i c o r  ) T j 8 - 0 . 0 1 ,  ) e a s y 2 8  - 1 8  T d 
 ( a r e 2 4 3 m  B T 
 0 . 0 2 5 8 7 . 5 1 9 9  0  T d 
 e d i d 
 ( " W e  ) T j 
 ) T j 
 0 . 0 0 6 2 4 9 8 2  T c 
 1 4 . 4  0   0  T T d 
 ( o f  ) 1 4 3 . 0 8 T j 
 - 0 . 0 9 8  0  T d 
 ( o r i m p T d 
 ( " W e  ) T j 
 
 - 0 . 0 4 5 5 2 5 3 3 6 2 9 T c 
 7 1 . 7 5 9 8  0 u t e r  ) T j 
 0 0 5 5 6 7 9 2 9 7  4 0 0 3 0  T c 
 4 2  0  t e c h n o l o g i 1 5 r  ) T j 1 - 0 . 
 - 0 7 3 3 c 
 - 4 1 3 . 5 2  - 1 8  T d 
 ( 6 7 " 6 4 7 8 5  u 8  t h e  ) T j 
 - 1 8 2 c 
 2 1 . 8 3 9 8  0 8  0  T d 
 ( w a y  ) T j 
 - 0 . 0 4 2 5 3 9 1 6 c e  0  T d 
 ( C o m p u t e r s  ) T j 
 - 0 . 0 5 8 2 2 
 2 0 . 6 4 0 2  0  T 2  0  T d 
 ( a n d  ) T j 
 - 0 . 0 4 4 5 8 0  ) T j 
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 0 4 0 3 5 8 7  T c 
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2.1.1. Concerns of fields contributing to CSCW

Many areas of research contribute to CSCW, each of which carries its own approach and

priorities. The different disciplines represent different interests, or at least different points of

view on the problem, and bring with them correspondingly different methodological concerns.

One of the problems computer scientists are facing in CSCW is developing technology before it

is clear to what use it should be put. Whereas this may not be a problem exclusive to CSCW,

the nature of the problems CSCW aims to address, has forced computer scientists to look

towards the social sciences for answers. However, there is an inherent conflict in that those

parts of the social sciences that are arguably most suited to explore the kinds of questions

CSCW poses, the ethnomethodological/phenomenological end of sociology, are least willing to

commit themselves to the kinds of predictive certainties (i.e. models) desired by systems

developers as a base for their design decisions.

Some of the contributions from the social sciences are: use of sociological methods to gain

insight into real-world situations relevant to system design; use of experimental methods to

investigate detailed hypotheses about the cognitive functioning of individuals in groups; studies

of individuals' subjective experiences2; and concern with the role of user participation in

designing acceptable systems.

Inherent in CSCW is the combination of approaches arising from taking results from one kind of

study and using them as input into system design. There are, however, serious and as yetp r o 5 - 0 . 0 2 1 6 6  T 2 1 7 0 9  T c 
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Strauss, 1985, in discussing concepts for studying divisions of labour, introduces the terms

actor, arc of work, and project (or trajectory). These concepts introduce some useful

distinctions. People, institutions, etc. who act, are actors. Projects are overall aims or goals, and

arcs of work are the way these are carried out. In Strauss' words, "An arc for any given

trajectory—or project—consists of the totality of tasks arrayed both sequentially and

simultaneously along the course of the trajectory or project." (Strauss, 1985, p.4). In terms of

this thesis, actors who act together collaborate, and collaborating actors whose project it is to

write a document together are engaged in collaborative writing. Each project of writing together

has its own arc of work, which is the way individual tasks are carried out. The task-project

distinction is particularly useful for the later discussions. In this thesis, institutions are not

considered, so 'actor' is treated as synonymous with a person who engages in some activity of

interest.

Collaborating writers, or collaborating authors, are actors engaged in the project of writing a

document together with at least one other person. (Issues arising from defining writing as

collaborative are further discussed in section 2.4.)

The terms 'writing' and 'authoring' are not, strictly speaking, 
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2.1.3. Overview of chapter

The argument put forward in this chapter is that research in the field of computer support for

collaborative writing has so far failed to fully address certain issues in the organisation of

collaborative writing which are important for the design of computer support for this activity—

namely, the nature of the work we are concerned with; fundamentally, what it might be like to be

engaged in that work, 
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a) Requirements engineering (or requirements elicitation), in which the requirements for

the system are established for the technical systems development. From a computer

systems development point of view, requirements engineering is to decide what the

future system is to do; what functionality it is to provide to its users. Conceptually this

information is contained in what is known as the Requirements Specification. Important

methodological contributions come from (i) ethnomethodology, qualitative sociology,

social psychology, etc. (case studies); (ii) statistical data analysis (surveys); and (iii)

cognitive/experimental methods. The aim is to provide a basic understanding of some

aspect of how people work and/or how a computer system might be helpful.

b) System design and development. At this point the actual computer system gets

planned and implemented; conceptually the Requirements Specification gets turned into

a design and the design into an implementation3. Here, participative approaches aim to

involve (representatives of) the future users in the design of the system itself as it takes

place.

c) Testing. After a system has been built, systematic testing of systems usage with

appropriate user groups is another area in which studies of people take place. In

CSCW, this has been used not so much to test whether the implemented system

technically does what it was intended to, as is the computer science sense, but rather

as a vehicle of research on how people use such technologies.

d) Conceptualisation of problem space. While a system is being used, and when

demands for a new system are first being formulated, the requirements analysis will

also be delineated. The question of what is seen as rightfully the domain of an

investigation on which a system is to be designed, is one to which ethnographic

approaches should be able to make considerable contributions.

Note that one frequently mentioned problem area in the development of CSCW systems,

namely lack of communication between social and computer scientists, may in this framework

be expressed as the problem of carrying results between these areas (as opposed to the

execution of the work within each). This thesis addresses the problem in terms of (a) and (d)

above. The aim is for the implications for requirements engineering to be taken far enough

towards system design that a system designer can make use of some directly, others more as

a sensitising exercise.

                                                  

3 Note that in the specialist field of Requirements Engineering or Requirements Analysis it is widely

recognised that this is an ideal only and that in practice, for a number of reasons relating to the ambiguity

of such specifications, the design rarely follows the specification closely. Within Requirements Analysis

this is usually considered a problem.

E.E. Beck, Thesis December, 94
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Bringing in approaches that are new to computer systems development, as is 
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introduced either in the content of the specification or in humans' translation of it into a machine

readable form, such as a programming language. (Automatic execution, i.e. without human

intervention, would seem attractive also because of its potential to speed up this part of the

process of system design.) There are a number of problems with this approach. An interesting

one is that the malleability of a specification has arguably been advantageous to people who get

involved in the design process late, as interface consultants and in particular users have tended

to be.

The distinction between requirements elicitation and design is fluid in CSCW systems design,

as it is in other areas of Software Engineering. In CSCW, a division of labour could be said to

exist roughly between sociologists, whose task it is, roughly, to 'understand' collaboration, and

computer scientists, who are expected to provide the technology to meet the requirements. This

process, however, is problematic, as reflected in current debates in CSCW (for example,

Hughes, Randall and Shapiro, 1993). First, there is the problem of where to delineate between

actual human action and abstract system design: to what extent do those who carry out

fieldwork have to understand system design in order to understand what kind of information (or

knowledge, or understanding) designers need, and in what form? Equally, to what extent do

computer scientists need to understand sociological enquiry? Second, as pointed out above,

there is the question of whether field workers and analysts are willing to, or able to, supply the

kind of information sought by designers. On the face of it, the notion that the system design

task should be informed by studies of how people work has much to commend it, as the

resulting systems are to 'support', and hence, influence in some sense, people's work. This is

the view taken in this thesis, as in much other CSCW research. At the same time, however,

there is an inherent conflict between a system designer's job of, on the one hand, anticipating

(while designing) and prescribing (through the computer system) aspects of the activities of

future users, and on the other hand, field work, which orients to descriptive accounts of action,

and which by its very nature refuses, for reasons well established in their fields, to provide

prescriptive models. Third, whereas in my opinion there is no doubt about the importance and

value of the kind of questioning seen in CSCW more than in purely 'technical' parts of computer

science, the uncomfortable question of whether the project of CSCW is feasible, or at least

whether current work really is bringing us closer to good design solutions that work in practice,

remains open. Suchman writes, in her introduction to the Proceedings of the CSCW88

conference, that:

"this slogan ["computer-supported cooperative work"] has opened as many
questions as it has answered concerning the process of computer system
design and the nature of the work that we mean to support" (Suchman, 1988,
p.v).

E.E. Beck, Thesis December, 94
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2.3. Thesis central issue: how can we support practises

of distributed collaborative writing?

The motivation for this thesis is to contribute to the design of appropriate computer systems to

support collaborative writing over distance through an improved understanding of that process.

Networked computers have a particular potential to be of benefit to such distributed groups,

who rely on mediation by technological artefacts, such as postal mail, telephones, etc. A

powerful technology such as networked computers could be of great help. Networked

computers provide for high speed transfer of large volumes of, in particular, textual information

over arbitrary distances, which on the face of it ought to be well suited to support distributed

work in general, and distributed writing in particular—if put to appropriate use. The great

malleability of computer systems in terms of design possibilities means that they probably can

be made to provide 'appropriate' support—once designers know what would constitute

appropriate support. That is a complex question with many contingencies, to which no single

study or approach can provide a full answer.

2.3.1. In what sense can technology provide 'support'?

In a paper discussing notions of cooperation, Holand and Danielsen write: "We believe that the

words we use and the descriptions we make, create the objects, and thereby also the

conditions for our further studies. In a way the descriptions constrain the questions which might

be raised and the answers which might be given." (Holand and Danielsen, 1991, p.17).

However, Holand and Danielsen do not question what is meant when we talk about technology

'supporting' a task; a question I regard as essential and which should receive more attention.

What is meant by 'support' is highly open to interpretation and opinion.

To start with the dictionary definition, Oxford Advanced Learner's Dictionary of Current English

(third edition, 1985 revision) defines support thus: to "bear the weight of; hold up or keep in

place", or "strengthen; help (sb or sth) to continue". The Shorter Oxford English Dictionary

adds, among others: "The action of contributing to the success of or maintaining the value of

something" (SOED, 1993). If CSCW research aims to contribute to the success of (or maintain

the value of) collaborative work, what is success, and what is valuable in collaborative work?

Once established, how are CSCW systems to contribute to these? Is CSCW to develop

computer systems which 'bear the weight of' collaboration? Or which in some sense 'hold it up',

or 'keep collaboration in place'? Such issues, though (it would appear) fundamental to the

project of CSCW, have not been much debated, let alone resolved, within the field. In this thesis

the view is taken that well-designed computer systems may be able to 'support' collaboration in

the sense of 'strengthening' aspects of the process. Furthermore, some kinds of activity,

including some that are a necessary part of geographically distributed work, would not be

E.E. Beck, Thesis December, 94
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possible without mediating technologies. In those cases we are talking about 'enabling'

something 
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(aspects of) the work they do, may not have a realistic notion of what they do (for example what

they spend most time on), or of the strengths and weaknesses of a 
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In this section, different ways of conceptualising collaboration, authoring, and the 
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Collaboration as purpose

More common, perhaps, is to define, or at least talk about collaboration as a function of an

(assumed) joint goal among the collaborators. For example, when asking academics why they

have written something together with another, I have often heard replies to the effect that they

both, or all, need publications, or that they need to publish something on this work they have

done together. This is an explanation of collaboration as the (somewhat 
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Some immediate problems with this approach are: what if some of the group members' names

are not known at the outset? What if the number of members changes during the project? What

if someone who was not initially part of the group, and perhaps is not supposed to be one,

needs to make changes after all (a reviewer may want to correct spelling mistakes, or another

person may help out by typing in amendments made on a paper copy)? As will be discussed in

this thesis, issues such as these confront coauthors.

Collaboration as learning; thought and writing as inherently social acts

In developmental psychology, the 
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those treated in this thesis, rather than being special cases, could be considered primary for

understanding a task (such as writing).

For the sake of convenience and clarity of terminology, and since these issues are not the

central ones to be addressed in this thesis, the words collaborative and cooperative are here

used in the conventional sense of 'observably' joint work.

Collaboration as awareness and overview

In contrast with the extreme stance discussed above, in ordinary language we typically do not

consider something a collaboration—in other words, working together, in some sense—without,

a) the participants being aware of the existence of the collaboration as such, and b) some

notion of the relationship (or expected relationship) between their own work and that of their

collaborator(s). Brown (1988) defines a group in similar terms. One way of seeing collaboration

might therefore be as an awareness of others' work in relation to one's own work. This would be

a necessary, but not sufficient, condition of collaboration, as one could imagine awareness of

others' work without collaboration. For example, when a friend, working in a different field from

me, tells me about her work frequently enough that I am fairly aware aware 
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awareness? I would argue that this is still an open question requiring further research. However,

concern with this issue is very much in evidence in CSCW system building, in the guise of a

concern to make evidence of others' activities in the system available to other system users5.

This is a position which directly contradicts a long established assumption in system design—

namely the desirability of hiding from any user the fact that other users are also using the

system (Rodden, Mariani and Blair, 1992). In those terms, it poses major technical and cultural

challenges to designers of operating systems and development platforms.

Collaboration as a nonpredictable process

Strauss (1985), in a paper on the division of labour in which he turns the focus on work, and on

the work of dividing, or sharing, work, introduces the notion of the course of a project being

nonpredictable. This was based on extensive empirical data, gathered over several years, in

particular from observations of hospital work. After introducing the concept of an arc of work, he

writes: "At least some of the arc is planned for, designed, forseen; but almost inevitably there

are unexpected contingencies which alter the tasks, the clusters of tasks, and much of the

overall task organization. Hence the arc cannot be known in all its details—except in very

standard, contingency-minimal projects—until and if the actors look back and review the entire

course which they have traversed." (Strauss, 1985, p.4).

One aspect of the contingent nature of action is developed by Suchman in her book "Plans and

situated action: the problem of human-machine communication" (Suchman, 1987); a powerful

critique of cognitive and modelling approaches to HCI. In particular, she focuses on the

question of whether plans in any sense determine action's course, arguing that all action is

inherently situated. Therefore, the meaning of action necessarily derives, at least in part, from

the context (or 'situation') in which it is embedded. Hence, plans do not prescribe, or in any

strong sense determine, action; instead, plans are (one of many) resources for action. Agre, for

example 1988, similarly makes a case against simplistic notions of plan execution in Artificial

Intelligence, and for the dynamic nature of everyday activity (arising from its situatedness),

arguing, in his case, for a different approach to robot design. In her 1993 paper, Suchman

                                                  

5 Cooper, Hine, Low, and Woolgar, 1993, describe work of theirs aiming at deconstructing notions of

'users' and 'providers' of computer systems; their central point being that users are not merely passive

recipients of what the providers hand down (and that the 'providers' studied, themselves are 'users' with

respect to other system suppliers). In this thesis, the term 'user' denotes any person while in the situation

of , in some sense, using the system being referred to as part of their work activities. There is rich

evidence for the active role of a 'user' in shaping her use of the system; for example, Mackay, 1990, who

coins the term "co-adaptive" to describe the mutual process of adaptation she saw between users of a

new system and the technology (through its developers). This thesis itself presents some such evidence

(see later chapters). The term 'user' as denoting an activity, not a person as such or status in a

hierarchy, is useful for the purposes of this thesis. It should be clear, however, that this in no way implies

a static, passive role for the person acting as a 'user', neither with respect to the technology or those who

design, supply, and maintain (alter) it.

E.E. Beck, Thesis December, 94
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analyses the impact of one such line of thought she argues against in CSCW, the

Language/Action Perspective. Suchman criticises the Coordinator system (Winograd and

Flores, 1986), built on this approach, for not taking account of the inherent situatedness of all

action. She further considers some of the vested interests that lead to an admiration for

controlling interactions.

The question of how plans are used is important not only for those concerned with theories of

human action, but also for the practical design of computer systems. If it were the case that

plans are typically executed as made, a huge potential would open up for providing computer

support for carrying out plans (for example, by providing reminders of plans to be 
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collaboration partnerships, and that collaboration partners are linked through a chain of

responsive reactions (Thralls, 1992, p.65). Even a single person's written communication

cannot be taken separately from a larger discourse chain (pp.67-68). A similar argument is

made by Reither and Vipond (1989), who additionally focus on close colleagues' contributions in

reviewing drafts, pointing out how writers "establish and maintain immediate communities which

function within the larger, "disciplinary" communities where their knowledge claims might find a

fit", and that "the members of such a community-within-a-community (...) support and sustain

one another" (both quotes p.859).

More fundamentally, consider again Bruffee's argument, discussed above, that writing and

reading are inherently collaborative (section 2.4.1). In this light, the fuzziness of the boundary

between writing on your own and collaboratively—a concern in Couture and Rymer, 1991, and

Ede and Lunsford, 1990, among others—becomes irrelevant, or, to be precise, the concern for

a principled distinction diminishes. One might still, however, choose, for pragmatic reasons, to

delineate one's area of interest. This thesis is concerned not with collaboration as distinct from

non-collaboration, but with what people actually do in those cases where writing enters the

realm of social, or collaborative, acts that are in some sense 'observable'. For this aim, more

pragmatic definitions of the kind of collaboration studied in this thesis are offered below. These

are intended to delineate the area of study rather than propose a principled distinction.

Authoring as articulation work

Authoring, as studied here, is a particular kind of work. It involves writing, i.e. verbal, textual

articulation of thoughts, ideas, opinions and/or emotions. An argument can be made that writing

as an activity is particularly subject to articulation work because not only must the cooperation

mechanisms which support any collaboration task be developed and articulated, as discussed

in section 2.4.1 above, but the task of writing is itself subject to development and creative

change. People writing a document together is a non-routine task, in that it takes place over a

relatively long time (weeks, months, or years, for academic coauthors), and is rarely repeated.

For collaborative writing, there are several levels at which articulation takes place: one is the

expression of facts, opinions, etc. which are to go into the document. This is articulation as the

object of the writing process. The other kind is the articulation work performed by the

collaborators which serves to coordinate the collaboration, in other words articulation as (part

of) the content of the writing process. This 270 Td
(is )Tj
-g 4Td
(one )Tj
0.000351The 
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other papers or reports), is addressed in Plowman's (1993) study of a group of people writing an

assignment over a couple of hours: she traces in some detail how parts of the (spoken)

discussions of the participants get turned into notes, then a first draft, then the final document

version.

A final, and quite different, notion of authoring as articulation work is in literary criticism's view of

authoring as an expression, in some sense, of the writer's self. Literary criticism has a long

tradition of 
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Authoring as cognitive activity

The cognitive properties of writing activity have received the attention of a large proportion of

the research on writing outside literary criticism, inspired by the influential work of Hayes and

Flower (for example Hayes and Flower, 1980a; see section 2.5.5). Their work was exclusively

focused on the cognitive aspects of writing, and became highly influential for a generation of

studies of writing, and for the development of research prototypes for writing support systeca85.7r52ent of reor o f  n d  f o r  t h e s t i l l 8 8  T c 
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that writing is inherently collaborative, and conclude: "All of us who make meaning through

writing—scholars, teachers, students—do so in community with others who share our interests

in the knowing and the knowledge making processes that constitute our fields of inquiry. Writing

is collaboration. It cannot be otherwise." (p. 866; emphasis orig.)

Authoring as an observable phenomenon

In the work reported on in this thesis, authoring, and coauthoring in particular, has been made

an object of study. It is thus treated as a phenomenon which can, in some sense, be observed.

This necessarily implies some distortion from authoring as experienced by the actors

themselves.

As far as 'observably collaborative' writing goes—in other words, what is usually meant in

CSCW when w h a t  
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and an unusually potent area for technological solutions—an ideal combination, one might think,

for a research area such as CSCW. However, if even quite reasonable guesses as to how

these might be related cannot be relied on until tested empirically, progress will be slow.

Empirically based insights, furthermore, have been few and far between. Few longitudinal

studies of work over distance have been conducted, either in CSCW or in contributing areas. In

particular, few such observational studies have been conducted (some reasons why this may

be so are discussed in chapter 3, where methodological implications of studying distributed

groups are discussed).

In this section I consider briefly some implications of people working together while separated

by physical distance.

Distance as distributed authoring

Within CSCW, Computer Support of Collaborative Writing may be the most promising area in

which to make advances on distributed work. Not only has one of the contributing fields, literary

criticism, some tradition for interest in work across distance (in terms of studies of letter-writing

by, and exchanges between, authors; cf. Sharples, 1993b), but also—since distributed writing

as an activity has a history, and since some of the mediating technologies available for

communication are likely to be familiar to participants (such as letter writing, telephone)—

existing norms may be more readily used, and not have to be stretched or developed quite as

radically as, for example, for or medbased cinuouscally, 
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which could be carried to a different place and read there). Norms for how to deal with this form

of technologically mediated, disembodied, communication have developed. The last century or

two has seen the development of a large number of new technologies, many of which make

possible forms of disembodied communication not known before (for example, the telephone,

radio). Using these new communicative technologies put people in new communicative

situations, where existing norms may prove inadequate. For example, in letter writing the

convention has evolved of recording explicitly in the letter the date of writing; a norm which has

no equivalent in real-time conversation, where different dates between the communicators has

never been an issue. Thus, new norms develop, or existing norms are extended for new media.

This, however, takes time, and relatively new media may pose communicators with challenges

of etiquette, as seen in the debate over 'flaming' wars of strong words in electronic mail. In the

field of Conversation Analysis, people's communicative coordination has been studied in great

detail, including conversations mediated by the telephone.

The implication of Heath and Luff's study, discussed above, 
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2.5. Research on collaborative writing

The activity studied in this thesis is that of joint writing, or authoring, academic papers. This
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activity (Ede and Lunsford, 1990), and in Human-Computer Interaction and CSCW on the other,

where the purpose is to develop computer systems to support collaborative writing, 
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other persons (Lunsford 
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As discussed in section 2.4, various kinds of sociological enquiry are the main contributors to

the requirements engineering in CSCW. In collaborative writing, there is less of a dominance of

sociology. Instead, much of the research comes from a tradition of experimental studies of the

cognition of (originally, single person) writing, and from educational research and literary

criticism.

As mentioned above, Flower, one of the main researchers in the cognition of writing, has later

called for research on writing to include the environment in which the writing takes place

(Flower, 1989). Others have gone further, and there is now a growing body of research on

writing from a sociological point of view. Ethnographies of collaborative writing include Law and

Williams, 1982, a study of academic persuasion (discussed elsewhere); Riley, 1983, a study of

the joint production of teaching material among academics; Odell, 1985, a study of the (social)

process of enquiry behind the writing of documents in an office; and Doheny-Farina, 1986, one

of very few longitudinal studies of writing, in which the year-long writing of a vital company

document was shown to influence the company structure and vice versa. Within CSCW,

ethnographic studies of joint writing have been conducted by Newman and Newman (for

example, 1993), and Star (for example, 1993).

Law and Williams, 1982, and Star, 1993, are also examples of interest in collaborative writing

originating in the sociology of science, where the production of scientific papers is studied as

one way in which scientists distribute credit, build careers, and spread their views.

2.5.4. Collaborative writing studies in social psychology

In social psychology, experimental studies of group processes test detailed claims about group

behaviour in terms of their statistical validity. While not explicitly addressing writing, some of

these studies are highly relevant to the working conditions many groups, including coauthoring

groups, find themselves in. In particular, the debate on the effects of communication being

mediated by computers (as opposed to face-to-face), is worth noting:

Early, influential work on the effects of the (potential) anonymity of e-mail was conducted by

Kiesler, Siegel and McGuire. They found that opinions are more polarised in groups whose

communication is mediated by computers, and suggested that this is due to a weakening of

social norms (Kiesler, Siegel and McGuire, 1984). This explanation is questioned by Lea and anonymity of 4 3 7 0 5 2  b y  
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As for social psychological research on coauthoring in particular, Hartley and Branthwaite,

1989, report on a questionnaire study of 88 productive academic psychologist writers. Whereas

most of their study is not about writing in collaboration, they report that the writers who were the

most productive "sometimes collaborated with long-standing colleagues when they wrote"

(p.440). (No data is reported on how frequent such collaborations were.) They also found that

for respondents with high productivity with books (defined, in this case, as writers who had

written 2-5 books over the preceding three year period), one of the three most predictive factors

was that when they collaborated with others in writing, "they were more likely to work on

separate parts of text and then to put the parts together" (Hartley and Branthwaite, 1989, p.436,

and Table 7). Hartley and Branthwaite do not elaborate further on aspects of collaborative

writing.

2.5.5. Cognitive and modelling approaches

Cognitive science contributes to CSCW through investigation of detailed hypotheses about the

cognitive functioning of individuals in groups. In writing research, much effort has gone into

charting the activity of writing from a cognitive perspective. Particularly notable has been the

influence of Flower and Hayes' cognitive model of writing (for example, Hayes and Flower,

1980a, b). This identifies three 'major processes' in writing: planning, translating, and reviewing

(1980a). The function of Planning is "to take information from the task environment and from

long-term memory and to use it to set goals and to establish a writing plan to guide the

production of a text that will meet those goals" (1980a, p.12), through the 'sub-processes' of

generating, organising, and goal setting. Translation "acts under the guidance of the writing plan

to produce language corresponding to information in the writer's memory", whereas Reviewing

is to "improve the quality of text" through the sub-processes of reading and editing (these

quotes, 1980a, p.12). The model based on these categories is presented as sufficient to

describe the act of (single person) writing, with only "Minor vari cm
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performance of the task" (1980a, p.12), the manner in which this may take place is not

discussed. Furthermore, in their subsequent paper this is severely restricted in the statement

that "The relevant parts of the task environment [to the model] are assumed to be: (1) The

rhetorical situation—that is, the specifications of topic and audience to which a writer must

respond; and (2) The text which the writer has produced so far" (Hayes and Flower, 1980b,

p.391). There is thus little scope in Hayes and Flower's model for considering potentially

cognitive relevant factors such as effects of media (Sharples and Pemberton, 1988), let alone

collaborative writing.

A 



42

It is interesting to note that few of the references in this area are from CSCW.

Phenomenological writing research, however, has two proponents in Chandler and

Rimmershaw. Chandler's thesis includes a survey where perceptions of academic writing,

including practises in light of the environment of the writers, are addressed (Chandler, 1992).

He presents a survey of mainly single person writing among 107 academics at a university in

the UK, addressing experiences of writing, but not with respect to collaborative writing. On
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of writing together. Important lessons can no doubt be learned from such basic research on the

writing process; however, the different purposes of such work must be born in mind. For

example, Flower and Hayes' influential cognitive model of 
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They later explain that this is not intended to be particular to collaborative writing: "So far, we

have been concentrating on [aspects which] could have equally well been developed for 



45

Distinct roles

A second element of models of collaborative writing worth examining is that of member, or

coauthor, roles. Roles have been extensively researched in sociology, where role theory

became a substantial subdiscipline (cf. Biddle and Thomas, 1966). Group roles have also been

a theme in CSCW research, where a notable example is the COSMOS project, which set out to

address support for roles but found the task too complex to model in ways suitable for computer

implementation (Lea, personal communication (ca.1990); also see Robinson and Bannon, 1991,

for a critique of COSMOS and other role-based research). But do coauthors allocate

responsibilities pre hoc and stick with those decisions so that choosing and enforcing 'roles' is

useful?

The allocation of roles (and, the assumption is, following those roles) has been proposed in the

CSCW writing literature as a technique writing groups use to coordinate their work; notably by

Leland, Fish and Kraut (1988), who propose a role hierarchy ("Role Hierarchy:

Reader<Commenter<Co-Author", p.209), according to which access permissions to the

document can be allocated. Other calls for role support in collaborative writing come from

Baecker, Nastos, Posner, and Mawby, 1993, and Neuwirth, Kaufer, Chandhok, and Morris,

1990. From the suggestions that roles be supported in collaborative writing systems, and

discussions of how this can be done, one would get the impression that this is pivotal for how

coauthoring groups coordinate work. However, there is little evidence that general roles as such

exist as something coauthors orient to, which would seem necessary for computer support for

roles to be a useful addition to the process. Neuwirth, Kaufer, Chandhok and Morris, 1990, take

a more differentiated view than most in saying that "Despite potential problems, role

specification is likely to be a useful strategy for managing some coordination problems;

however, roles such as "co-author" and "commenter" substantially underspecify the activities

involved in coordinating complex tasks such as collaborative writing" (p.185). Role definition is

still, however, seen as properly the domain of computer support.

How notions of roles in the literature have been arrived at is worth a closer examination. To take

one example, the coauthor roles arrived at in Posner, 1991, from interviews with coauthors,

were derived from post hoc analysis of what activities the coauthors had spent most of their

time on. This may be interesting in itself, but the roles were not necessarily what the coauthors

themselves would have chosen at the time (indeed, the final role had changed from initial

expectations in one of the cases), whereas explicit role support presumably would require

coauthors to commit to roles early. (Premature definitions of roles is suggested as a potential

problem by Neuwirth, Kaufer, Chandhok and Morris, 1990.) Despite the more nuanced

approach of the investigations in Posner's 1991 work, however, a later paper, dealing more

briefly with the issues, calls for the support of roles (Posner and Baecker, 1993).

E.E. Beck, Thesis December, 94
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In contrast, Thomas and Biddle, 1966, in a substantial volume devoted to role theory, review

the wide range of definitions of role, and show the magnitude of the concept:

"The concept of role is the central idea in the language of most role
analysts but, ironically, there is probably more disagreement concerning this
concept than there is for any other in role theory. (...)

[I]t is possible to confine the definition of role to those behaviors
associated with a position and that of position to those persons who exhibit a
role. Such a set of definitions suggests the interrelationships between
aggregates of persons whom we choose to differentiate and their characteristic
behavior. But the definitions are too restrictive. As we have just seen, positions
may be differentiated upon behavioral or nonbehavioral criteria, and significant
portions of role analysis treat positions based upon physical characteristics, or
accidents of birth. Similarly, the role concept has also been applied to
behaviors not associated with positions. In addition, the definitions suggested
by Linton commit us to considering only those roles that are collectively
recognized. If we confine the concepts in these ways, the compass of role
theory becomes too limited.

The preference of the authors [of this book] is to define role in broader
terms and thereby encompass the numerous and subtle ways in which persons
may be associated with behaviors." (Thomas and Biddle, p.29)

The question of computer support for roles is therefore highly complex, and will be further

discussed in relation to the empirical studies of the thesis.

Distinct strategies

Finally in this discussion of models of collaborative writing, in what sense do writing groups

devise 'strategies'? Composition teachers have traditionally been interested in writing strategies

to teach their students, and a search for strategies is in evidence not only in some of the

research on single person writing (for example, Flower, 1989; Chandler, 1992), but also in some

collaborative writing research. Despite proposals of collaborative writing strategies (for example,

in Sharples, 1993a, who proposes 'parallel', 'sequential', and 'reciprocal' strategies), little

empirical work has been conducted on how coauthors organise their work. Little is understood,

for example, about how such strategies emerge, to what extent they may overlap, or the

practical consequences of being involved in one style of work as opposed to another. In this

thesis, the organisation of work among coauthors is examined in detailed empirical studies,

resulting in a suggestion for an alternative approach to conceptualising writing strategies among

coauthors (see chapter 8).

2.6.2. Implemented CSCWriting systems

Over the past few years there has been a rapid growth in the number of prototype collaborative

writing tools. Early ones include Quilt (Leland, Fish, and Kraut, 1988), a system which, among

other features, supported notions of social roles and allowed access permissions to be attached
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that incorrect assumptions about human communication had become enshrined in the design.

They concluded that "In a field that is as new and as complex as computer-supported

cooperative work, [...] highly directed studies need to be augmented by other approaches such

as undirected observation" (Tatar, Foster, and Bobrow, 1991, p. 207).

This thesis is an attempt at just such an augmenting of directed studies. To frame the research,

a set of questions considered particularly important was devised. The following are some

fundamental questions, the answers to which, if they were possible to find, would help in

designing systems for CSCW writing tools.

1. "What kinds of factors (tools, situations, etc.) affect the performance of writing

groups?" The aim is to establish factors which are relevant and factors which are not.

This is the paramount question which forms the basis of my investigations, and which

encompasses all the other issues. More specifically, "What are factors which facilitate

and constrain successful collaborative authoring?" Understanding the tools and

situations which may have positive and negative effects on the success of collaborative

writing is highly relevant to understanding what kind of support from a computer system

would be most appropriate.

2. "What are appropriate methods for describing/analysing collaborative writing?" No

single methodology emerges from the literature as particularly appropriate for studying

computer support for collaborative writing. An important part of this thesis is therefore to

identify a suitable method for the kinds of questions asked here.

3. "How can the success of a collaborative authoring task be assessed?" This is a sub-

issue of what the appropriate methods might be, but also relates to the first point

inasmuch as the notion of success cannot be expected to be independent of an

assessment of performance.

4. "How do writers perceive the task of collaborative authoring?"

These were the starting points for the studies described in subsequent chapters. However,

none of them are simple, and as the research progressed, the list of questions was significantly

changed (first, into a framework of five focus areas (chapter 4); then, in chapter 6, into three

basic research questions derived from the studies). These remain, however, underlying

concerns motivating the work of the thesis.

E.E. Beck, Thesis December, 94
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2.8. Summary of chapter 2

This chapter has given the background to the work described in subsequent chapters, by

discussing some central concepts, surveying literature from relevant areas, and presenting the

key issues addressed in the thesis.

There is a growing literature on collaborative writing, but computer support for the process is

still in its early stages and many questions remain unanswered. Some basic questions about

how people work together when writing, in particular when writing over distance, remain

unanswered. Few longitudinal studies of collaborative writing exist. The potentially important

area of context and dynamics of writing groups is beginning to be researched in the

collaborative writing literature, but little of this interest has yet been carried across to

CSCWriting.

The next chapter, chapter 3, discusses methodological approaches of relevance to the

empirical studies in this thesis.

E.E. Beck, Thesis December, 94
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CHAPTER 3. METHOD

3.1. Introduction

As stated in chapter 2, the aim of the thesis is to contribute to the design of good collaborative

writing systems by encouraging an approach to their design and development which takes into
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these have served to identify areas of interest. There has, however, been a deliberate attempt

to capture study-participants' experiences of collaborative writing. This is not only generally or

theoretically interesting, but has a particular contribution to make and direct relevance to

computer systems design. This is because when the system is being used in the future, in

many situations the experience of the user in each situation will determine the action they take

and their perception of, and satisfaction with, the system.

This thesis mainly makes use of naturalistic observational data, and elicits some experiential

(second order; see below) data. No experimental studies have been carried out for this thesis.

3.3. How can distributed collaboration in writing

groups be studied?

In chapter 2, alternative conceptualisations of collaboration, authoring, and distance were

discussed (sections 2.4.1-3). This section addresses the question of how these can be studied.

Underpinning the discussion is a search for an approach to exploring the situated nature of

activity which will identify aspects of relevance to CSCW system design.

Studying groups of people is different from studying a single person in several respects.

First, because of the increased number of people involved, with a larger number of

combinations of individual preferences, personalities, etc., there is arguable a different order of

complexity in the situation under scrutiny.

Second, observing people working together has the advantage that some aspects of their work

are articulated as a natural part of their work. This has been an important point for researchers

into collaborative writing who are concerned with the cognitive processes involved, such as

Wood, 1992, and Plowman, 1991. One can guess that the communication between the

participants in some respects must become more explicit when the participants are in different

places. Because they have to use a mediating technology, their efforts to communicate may

become more visible to the researcher.

Third, there is much less in the way of established methods of observation or analysis of

gathered data. Experimental methods exist, in which, typically, different groups are being

compared with each other with respect to responses to a particular difference in their

environment (namely, the experimental condition being varied by the experimenter). However,

few methods based on either observational or experiential data exist for studying groups, with

the exception of Grounded Theory 
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Experimental methods are highly appropriate to evaluate the validity of clear and limited

hypotheses stated in testable terms, but not for exploratory research, such as that reported on

in this thesis. Other methods are therefore more appropriate. Exploratory methods include

those using what Marton has termed first- and second order perspectives (Marton, 1981). The

first order perspective is the description of various aspects of the world, which is what much

research is about. From a second order perspective, the focus is on the description of

experience of aspects of the world. Marton sees these as complementary, but argues for an

increase in the amount of research from the second 
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question of what kinds of categories might be appropriate for quantitative investigations is totally

open. As indicated above (see chapter 2), the tradition of studying writers is primarily one

following the experimental paradigm of controlled studies and/or measuring pre-categorised

attributes. Such approaches have arguably also been the dominant ones in research in CSCW

on the process of collaborative writing. One such study is that of Kraut, Galegher, Fish, and

Chalfonte, 1992, who set out to examine media choice in scientific collaborative writing (see

section 2.6.1). In particular, they examine two hypotheses arrived at by applying 'Contingency

Theory' to collaborative writing, namely whether "as the equivocality of the writing task

increases, communication modalities that support rich communication are more likely to be

used", and whether "if these modalities are used, equivocal tasks can be carried out with

greater ease and better results" (p.375). The three experimental studies they present address

aspects of media use and collaborative writing. As discussed above, these studies were based

on a categorisation of scientific writing into three distinct "phases", for which the empirical basis

appears to be weak (see section 2.6.1). Furthermore, based on the assumption of a causal

relationship between planning and writing, Kraut, Galegher, Fish, and Chalfonte made
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provide a static view over a whole process, as seen by the respondent at the time. No

indications of how those views emerged could be obtained.

3.3.2. Qualitative and ethnographic methods

Qualitative methods, in contrast to quantitative or experimental methods, typically examine

fewer cases in more detail, going deeper into a topic, or covering it more broadly. Several hold

as an ideal that no preconceptions (or as few as possible) should be held by the researcher

about the object of the enquiry. To what extent this is possible in 
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Two methods based on ethnographic, or qualitative, enquiry, are ethnomethodology and

Grounded Theory. Ethnomethodology's strong commitment to the data and to the dialogical

relationship between the ethnographer and the evolving enquiry, and Grounded Theory's

commitment to any theory being firmly grounded in data, are factors which have had a

substantial influence on the enquiry of this thesis. These approaches are presented in the next

two sections. Reasons why neither was wholly appropriate for the purposes of this thesis are

discussed in section 3.3.5.

3.3.3. Ethnomethodology

Ethnomethodology is a particular kind of ethnography, with specific philosophical commitments

which sets it out as a radical contrast to other, theory-oriented social science. Shapiro, 1994,

contains the following succinct ("absurdly 
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Shapiro, 1992, report on a project in which an (ethnomethodological) ethnography was

conducted of air traffic control. The understanding gained of how 
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"what is the work being done?". As the concepts are developed, techniques such as looking 
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interpretations, though they differ substantially on what that means in practice (cf.
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system. The fourth implies 
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researcher is less important than the researcher's questioning of this "virtual community". They

further say that:

"...whilst these issues are vividly highlighted in technological settings, they
are not confined to them: for example, it could legitimately be argued that
laboratory studies have consistently privileged face-to-face interaction in their
quest to find out what is going on behind the cleaned-up facade of the scientific
method as enshrined in research papers.

In the sense that we give to the word, ethnography must therefore include
questioning even those very tenets which would appear to be central to its
rationale: in this case, that ethnography entails being present within a given
community in order to observe what goes on: for 'presence', 'community' and
'observation' are all problematised." (pp.16-17; footnote omitted).

In the case of my studies, as a 
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(cf. Agre, 1988), and the work involved in the division of labour (cf. Strauss, 1985). Further, I did

not wish to forsake a subjective viewpoint for (some idealised notion of) objectivity. Goguen

contends that "it may be necessary to abandon, or at least dilute, the notion of "objectivity" in

order to properly handle situated information" (Goguen, 1992, 1st page).

Second, collaborative writing should be studied situated in its natural context. A bottom up

understanding of the process(es) of collaborative writing, i.e. grounded in data on people's

experiences (cf. Strauss, 1987, and Shapiro, 1994), helps ensure that subsequent theory

building is ultimately grounded in empirical data. Furthermore, if the writing groups' context is as

similar as possible to the ones in which future systems are -3883598 0 Td
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3.4.1. Which coauthors to study

Due to the great problems in defining the boundaries of collaborative writing, discussed in

chapter 2, this thesis the view was taken that only writing projects that were undoubtedly

collaborative would be considered in the empirical studies. This was turned into the condition

that the participants' names all had to appear (or be intended to appear) on the final document

as authors, and that all participants broadly agreed with each other on who were taking part16.

Co-writing ranges from where people volunteer to write together, through to situations in which

people are compelled (typically because of their jobs) to write together. In community writing

groups people come together to support each others' writing in whatever ways they can,

whereas in other kinds of groups there may be established rules for assignment of jobs (for

example, between a commenter and an author).

This thesis studies collaborative writing among academics, focusing on how they organise their

work. Academics are relatively free to choose who they collaborate with. In academic

coauthoring, there is no generally applicable rule for which writing job(s) go with which position

in an organisation. A research assistant may be seen as being in charge of the direction of a

paper, while a coauthor more senior in position, may take a junior role in writing. It is generally

up to each collection of would-be coauthors to arrive at a division of tasks. (An interesting point

arises when the same group of people have written several papers together, an issue pursued

in one of the case studies in chapters 6 and 7.) It is therefore interesting to study academic

coauthors.

For the case studies, the logistics of obtaining access to groups to follow (observe) was a

significant constraint. Thus, what had originally been envisaged as only an initial use of

academic coauthors—my peers—as objects of observation, turned into the focus of the entire

investigation when plans to study other, non-academic groups, fell through. This carries the

problem of 'navel gazing', i.e. that the study is concerned with a work environment similar to my

own, so I may be less aware of my own preconceptions and how they have affected the

enquiry. On the other hand, my competence as a member of that community could also be

seen as a resource. Such a dualism in carrying out fieldwork is not unique: Cooper, Hine, Low,

and Woolgar, 1993, in a discussion of the need for the ethnographer to maintain some distance 
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(On my part, a few iterations with the data were frequently necessary to realise I was taking for

granted a phenomenon which should more usefully be questioned.)

As well as what method is used, it is also important how a method is employed with respect to

the integrity of the people affected by the research, such as participants in the studies. In the

work reported on in this thesis, the advance permission of participants was obtained for all

recording, mechanical or otherwise. Care has been taken that possible clues to participants'

identities are given only inasmuch as it is necessary for the points made, and not more than

was agreed with the participants. Participants have been shown, and had the opportunity to

comment on, at least one earlier write-up of the case studies for publication. (Ideally they would

have been able to vet all such write-ups, including this thesis, but this proved impractical.)

3.4.2. Overview of thesis investigations

As discussed above, the methods used in this thesis have advantages and limitations. An

emphasis on qualitative methods seems highly appropriate for exploratory investigations, such

as that presented in this thesis. More equivocal, perhaps, is the benefit of combining methods,

where one could argue that a spread of effort dilutes the generalisability of the results.

However, an overview of the area is a prerequisite for deciding on where to focus the detailed

studies which subsequently might feed into theory or system design.

With respect to generalisability, the present work is of limited value as it stands on its own. In

particular, the case studies are concerned with three groups only, with the bulk of the data

coming from one of them. In these terms the contribution lies in being part of a wider body of

case study research on collaborative writing on the one hand, and on distributed collaboration

on the other. As part of such a larger body of studies, the specific results obtained in these

studies can gain generalisability.17 Also, however, salient questions for system design are

already raised by the present work. For a practical example of how such questions can

contribute to CSCW, the survey results, while statistically unreliable due to the selection and

number of respondents (see chapter 5), clearly indicate the possibility that a concept such as

that of a (single) "group leader" is not relevant to how a proportion of group members orient to

their group's organisation and functioning. In terms of system design, this renders problematic

whether support for group work should be oriented towards differentiated "leader" and other

member roles.

In this thesis, the investigation progressed through initial investigations leading to a five-point

framework; the application of this framework in a survey and to an initial  examination of three

                                                  

17 An argument can be made that case studies provide for generalisations in their own right, cf.

Adelman, Jenkins, and Kemmis, 1976.
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case studies; a reevaluation of the 
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3.5. Summary of chapter 3
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CHAPTER 4. A SEARCH FOR STRUCTURE:

PRELIMINARY INVESTIGATIONS

4.1. Introduction

This chapter presents two preliminary studies which, together with the survey in chapter 5,

served to focus the direction of the main empirical work of the thesis, the field studies. The first

of the preliminary studies was an exercise in the use of a 
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considerable "problem" of deciding who, at any one point, was and who was not taking part (see

below, in particular section 4.2.3). I gradually realised how sharply my concern to thus define

the group contrasted with the other participants' apparent lack of concern about this (it was not

mentioned). The lack of evidence in this study of what I had considered basic to working in any

group—knowing exactly who one is working with—raised questions of what group membership

is, how solid coauthoring group boundaries are, how they are set and maintained etc. These are

issues which would have immediate and obvious consequences for computer system design.

Furthermore, this raised the question of what other preconceptions I might have about working

in a group. More generally, my significant problems with understanding the process(es) in terms

of identifiable structures which can be abstracted away from the specific circumstances of each

case, forces the question of whether the coauthors themselves make sense of the process in

these terms, and if not, how they do. The reason for wanting to understand something about the

process from their perspective, is to enable us to design computer systems which are seen as

relevant to their work situation. There is no evidence that formulating general hypotheses about

the ways in which collaborating authors are influenced by contextual (or non-task) factors in

carrying out their work captures or reflects coauthors' perspective(s). The process is too

complex to be adequately addressed in such a simplified way, and this is not necessarily how

coauthors themselves make sense of it.

As a result of the studies described below and reflection over the problems encountered (and

after discounting a different approach, described in chapter 5, of answering the problem), the

issue of primary interest to me changed from one which can be characterised in terms of trying

to answer the question "where is the structure in this?", to one 
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4.2. Joint annotation of a book

This was a semi-structured group exercise I conducted in 1989/9018, consisting of a group of

around seven volunteers (fellow Ph.D. students, and myself) reading and commenting on a

book draft. My aim was to gain an initial understanding of certain issues in collaborative writing

(see below), while the author of the book, our supervisor, wanted comments on the draft. For

my purposes it was important that the group would have a real task, i.e. one that had a purpose

beyond that of my exercise. In that way commitment and effort could more readily be expected

to reflect the dynamics of real groups, which I considered important inasmuch as little 
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(Hypertext Environment for Reasoned Discourse), 
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In the post-interviews, participants agreed that the exercise had not been a success. 
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Four interviewees were the only members from their writing group (interviewee number 3, 10,

and 11 in the table); from one group (group A), two members were interviewed (1 and 2), and

from group C, six members were interviewed (see 
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Table 4-1. A summary of some of the interview responses.

(Square brackets denote my deduction from other information available in cases where the interviewee

did not give an answer.)

Interview

number

Primary

group

reported on

Reported size

of primary

group

Distributed?

(yes/no) :

no. of sites

No. of other

joint writing

proj's (size,

distr?:number

of sites)

Participant

observation?

Comments

1 A 4 yes : 2 3 (? , yes : 3)

(?, yes : 4)

(?, no)

[no] distance adds

difficulty

2 A 4 ? [2] 1 (2, no) [no]

3 B 2 yes : 2 1 (?, ?) [no] started as joke
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writing sections and sending them to the other two for feedback. This was confirmed by his

collaborator, who was interviewee 1 in the study (see below for more detail on her perspective).

Changes over time in the perception of the writing project, were seen in interviews number 1, 6,

10, and 11. In the case of interviewee 1, this was due to problems arising with an important

argument of their paper. She writes:

"Each site was supposed to produce one part of the paper, the relationship
between the two parts should have been established by my site. This was
agreed at a meeting when everybody was present. However, soon after that
meeting it turned out that the expected relationship did not exist. [...] Some
decision will have to be made concerning all partners: going back to the old
definition (revising everything again) or keeping the revised version loosing
(evtl.) one result."

In interview 6, the interviewee provided the following potted summary of his changing approach

to the task: at the start he said he felt like a spectator, detached. Around Christmas, he was
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Mounting frustration ensued, and in the end their collaboration was terminated and they

presented their work to the funding organisation as separate reports. Interviewee 11 says 'it

was not a personality clash. Everything that went wrong was because of the writing itself.'

These examples further highlight how coauthors' perceptions of the task they are engaged in

can differ. Views on what process they are engaged in cannot be taken as given even for an

individual 
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are not specifically to do with 
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the lines of "what is your understanding of collaborative writing?", and "what is the purpose of

your current collaborative writing task?". For the interpretation of the replies, it is of paramount

importance not to have prior expectations to what they might be.

Spontaneity vs. planning

This category focuses on the nature of the planning, if any, that coauthors do, and what is its

relation to the actions they take. It stems from the literature and from the coauthor interviews

discussed above: Suchman, 1987, raised concerns about an assumed causal relationship

between plans and actions in cognitive science research, arguing that plans do not determine

action, as discussed in chapter 2. The results of the interview study are consistent with

Suchman's concerns being relevant to the study of collaborative writers. This is particularly

interesting in view of cognitively based research being one of two major traditions in the study of

collaborative writing (see chapter 2, section 2.5).

The question of the interactive nature of decision making is applied to coordination of the work,

and also planning of the 'coordination points', or interactions and exchanges, between the

coauthors. Issues addressed are: to what extent are plans followed after being made? To what

extent are interactions between group members planned beforehand, and to what extent to they

arise spontaneously?

Control and roles

This concerns the distribution of social roles and control over how work is allocated, decisions

made, etc., within the group. If it were the case that members of a writing group always, or

often, occupy highly differentiated roles, this would be highly relevant to how one might design

computer support for the group. For example, if a certain job, such as deciding who gets access

to a document, was always done by one person within a group, one could justifiably consider

designing for one person only, or one person at a time, to allocate technical access rights. (This

may still not be an optimal solution, but it would be justifiable.)

Dynamics of interest are patterns of leadership and participation, in particular in relation to the

orientation of the individual coauthor. The relevance of this was demonstrated in the first of the

preliminary studies, where the group was wanting me to take a clear lead, and in the second

study, where a range of approaches to leadership and participation were encountered.

E.E. Beck, Thesis December, 94
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Resource distribution and use

This concerns issues such as the minimum and the optimum set of resources for writing

groups. The optimum set of 'supporting' resources might be smaller than the maximum set. This

issue was highlighted in the first case study, where the use of the new technology had been

assumed more helpful than it proved. Also of interest is how resources are shared between

participants, in particular how access to shared resources (such as a document) is negotiated

between people who are in different places.

The group as one organism

Here, the use of the organism metaphor is 
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CHAPTER 5. ASKING 
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The questions were mostly framed around the issues raised in the framework presented in

chapter 4 (section 4.4). Others were based on interview questions from the second preliminary

study (see section 4.3). The attention of the framework to coauthors' orientation was addressed

in questions about motivation, perceptions of success, and perceptions of collaborative writing.

The issue of planning was more problematic to address in a survey, since, according to

Suchman's (1987) argument, plans can be constructed by individuals as retrospective accounts

of action. By extension, if individual collaborators reported having followed a plan, this might be

a retrospective view. To examine the issue of whether plans made in advance tended to be

followed or not, would therefore seem to require recording of events at least when plans are

made and after it has become clear whether the planned activity took place or not24. Thus,

planning was in the survey addressed in terms of suites of questions about discussions

between members of the group before, during, and after writing25. When it came to roles, a

somewhat similar problem was encountered: it was impossible to enumerate potential roles

without presupposing their existence. I chose to ask about one potential role only; the one that

seemed most well-established in the literature and in ordinary talk, and which I therefore

thought most likely to find signs of: leadership. Further, one suite of questions asked about the

sharing of responsibility in the writing group. With respect to resource use, I found no adequate

way of addressing the issue in a survey, so no question about that was included. Several

questions were asked about aspects of the relationships between coauthors and about working

in a group, including about changes in group membership. Other questions were added which I

considered to be potentially relevant in terms of providing some further context, such as what

kind of document was being written.

Some of the statements were intended to approach a subject from several angles, to provide a

possibility for different aspects of a phenomenon to be captured, and to enable some checking

for consistency in the analysis.

Furthermore, in the survey itself, the questions were not presented to respondents in terms of

the framework. This was because doing so might guide responses in the direction of confirming

the framework, whereas an aim was to examine the grounds for the categories of the

framework. The framework from chapter 4 was therefore in practice followed fairly loosely.

                                                  

24 This was done in later studies; see chapters 6 and 7.

25 I put some effort into finding alternative ways of addressing planning within the questionnaire, and my

considerable difficulties in formulating appropriate questions may be worth noting: how does one in any
consideso noting:te questio0.016387 T Tcc
172801 0 Td
(the )Tjies and 
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The analysis presented in the subsequent sections is based on the major themes of the

questionnaire, and not the framework as such. Instead, the framework issues are addressed as

relevant in the discussion.

Topics of the questions were: the document being written (for example, audience; publication);

the group which was writing it (for example, group purpose; membership); organisation of the

work (for example, leadership; discussions in the group); experiences of working in the group

(for example, satisfaction with own and colleagues' inputs); and orientation (for example,

motivation for joining group; conceptions of success; perceptions of collaborative writing).

Question formats were:

a) multiple choice: 14 questions, 3-5 choices in each;

b) statements to be ranked on seven-point scales ('Likert Scales'): 11 questions, 3-17

statements in each; and

c) other formats encouraging expression of further comments. These were one open-

ended question and several smaller supplementary questions.

Note that there were certain problems with consistency in the design of the questionnaire, in

particular with some of the questions posed as Likert scales. First, the grouping of statements

(see survey in appendix A.II) meant that respondents could misunderstand the instructions and

not rate the statements independently. Second, for some statements, the labels provided on the

scales were inappropriate (see covering note to appendix A.II). For both problems, respondents

may have misunderstood the intention of the design, and responses must be treated with

caution.

In the instructions which accompanied the grouej
-08 0.1471 0 Td
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(the )he fi0507iali21152 Tc
'� design .II). were edthat which 
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The number of respondents was twenty three26. This relatively small sample size reduced the

generalisability of the findings. Twenty two (96%) described an academic writing project. Prior

experience with collaborative authoring varied from zero to, in one case, "hundreds" of other

projects. As far as is known, each respondent was reporting on a different writing group (this

was certainly the case for 87% of the respondents).

Note that the number of respondents answering any particular question varied. Non-responses

have been ignored, although for some questions—those with scales ranging from "least

important" to "most important"—one could arguably interpret them as a "low interest" response.

In the tables below, the number of responses is given for each statement.

5.3.1. Document

Questions related to the document being written are considered together in this section. These

provided some background for the subsequent questions.

Document purpose and current state

Respondents were asked multiple choice questions on the purpose of the document. The

documents were mainly academic (19 of 22, i.e. 86%). In eighteen cases (82%) the purpose

was external publication. The majority were to become a paper or article submitted to a

conference or a journal (15 of 23, or 65%), two (9%) were to become a book, another two a

grant proposal, one (4%) a report and one a paper or article for part of a book. Two

respondents chose "other".

Fourteen of 21 (67%) reported that their project was finished. Of the other five, i.e. those that

were still on-going at the time the survey was filled in, four indicated that they were still taking

part in them, and one that he did not know whether or not he was taking part.

Audience

In reply to the question "who do you understand to be the audience of your document",

respondents were asked to rate each of eight potential audiences on a seven-point scale (1 =

"Least important"; 7 = "Most important"). These responses are summarised in table 5–1. The

analysis of this question shows much variation among the respondents, as evidenced by wide

inter-quartile ranges (i.q.r.'s) of the responses. Exceptions were that the ques159.00119385 T2 33 Tc
12 0-0.00413ter.7631.1"n0Tj
0.f Td
(questu02 0 Tda908 Tf
1 0 0 1 2f )Tj
-0
14.2 0 Td
(that )Tj
-0.00308578 Tc
2097203 0 Td
(the )Tj
-0.0507968 Tc
e 92801 0 Td
(document -0.0386035898731.9199 0 Td
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community/academic peers", and that the least important audience was the general public.

There was also a some agreement on reviewers of the document being important.

Note that not too much should be made of the specific results, as the number of respondents (N

in the table) was low for the whole survey.

Table 5-1. Perceived document audience.

(1=least important; 7=most important)

Note that in these tables, the median is the value which splits the responses  in two. The range refers to
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Discussions on document content and structure

Respondents were asked to report the frequency with which they discussed the content and

structure of the document. They reported such discussions as taking place most frequently

during writing as opposed to before or particularly after writing, and reported feeling that their

discussions had been adequate. The results are summarised in table 5–3. (Note the very low

response rates for two of the statements. This was due to an error on some of the

questionnaires whereby a dividing line between those two statements was missing. The

responses which did not distinguish between these have been omitted.)

Table 5-3. Reported discussions on content and structure of the document.

(1=very infrequently; 7=very frequently)

Statement median range i.q.r. N
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Nevertheless, 50% of the respondents did report some such discussions (eleven rated this

above 1). Note that this result may be confounded by an interest in writing among about half the

respondents (attendees at a writing conference). They may be particularly conscious of issues

around writing, and therefore discuss writing more.

Table 5-4. Organisation of work between the coauthors.

(1=very infrequently; 7=very frequently)

Statement median range i.q.r. N

We discussed organisation of work before starting writing. 5 1-7 4.25 21

We discussed organisation of work while writing the document.



89

indicates more than one respondent with that combination of responses, and that a high

correlation in the data produces a clear diagonal in the scattergram.)

A further two such tests were made to examine correlations between reports on the frequency

of discussion on the organisation of work prior to writing with the perceived adequacy of those

discussions, and between the perceived adequacy and the perceived frequency of such

discussions while the writing was on-going. Significant positive correlations (p<0.01) were found

in each case, indicating that those who reported that they thought their group had high

frequency of such discussions also reported that they felt those discussions had been

adequate, while those who reported that their group infrequently had such discussions reported

that they felt that those discussions were not adequate. (Spearman Rank test for correlation,

rho for correlation between adequacy and pre-writing discussion = 0.664; rho for correlation

between adequacy and during-writing discussions = 0.824; dista a d e q c e i v  Si66uacy 

i n  b e t w e e t  a 38ificant 

sul1 

di8
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(30%) indicated that a self-appointed leader or facilitator took the lead; six (26%) chose "no-one

took the general lead"; five respondents (22%) indicated that an agreed leader or project

manager did; one (4%) that an agreed editor or editors did, and another one that an agreed

group facilitator or coordinator did. Three (13%) replied "other" (these replies were "myself, the

researcher"; "initially I took the lead [...] later my co-author"; and "one person wrote most of the

text and the rest revised & added parts").

Sharing the responsibilities

In the respondents' consideration of four statements on the general distribution of work among

the collaborators, a picture emerged of the sharing of responsibilities between the coauthors

being somewhat complicated (see table 5–5 for details). Responses showed a spread of

opinions on whether "a person or subgroup had primary responsibility for the production", on

whether all were collectively responsible, and on the extent of overlap between 
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Group sizes

Sizes of writing groups were small in this survey: when asked about the average size of their

writing group, thirteen of 23 (57%) indicated two in the group (one plus themselves), with the

percentage rapidly declining as group size grew.

Changing group membership

There were also indications of transient group membership. In a multiple choice question

(Yes/No/Don't know), respondents were asked to indicate whether there were any changes in

the number of persons in their co-writing group while they were writing the document. Five

replied Yes (however, see below).

Respondents who replied Yes to the first question were asked to indicate the nature of the

changes by chronologically listing the numbers of members in their group. Respondents were

asked to indicate coincidental arrival and departure of members by repeating a count. Six

reports were obtained. Some of the reported changes in membership were considerable. The
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to documents), decision making (who takes part in making decisions), and communication (who

should know be included in exchanges between coauthors) in designed support systems.

There were thus ten respondents altogether in this sample (43%) who either had been unsure

of who the coauthors were going to be, or had actual changes in their groups (or both).

In another question, respondents were asked to what extent they agreed or disagreed with the

statement "once or more during the production of the document I changed my mind about being

a member", by indicating a number from 1 ("Disagree most") to 7 ("Agree most"). On this

question there was a clear polarisation between those who totally disagreed, and those who

agreed to some extent with the statement: twelve of the 21 who replied (57%) indicated that

they had never changed their minds about being members (these all chose 1, or disagree most

with the statement). Nine (43%) indicated that they agreed to some degree that they had

changed their minds (these chose numbers between 3 and 7). Figure 5–2 shows 
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Table 5-6. Discussions on the relationships between coauthors in the group.

(1=very infrequently; 7=very frequently)

Statement median range i.q.r. N

At the time, I felt that our discussions on the relationships in our

group were adequate.

4 1-7 4.25 21

With the benefit of hindsight, I now think our discussions on the

relationships in our group were adequate.

4 1-7 5.25 21

We discussed the relationships between group members after

finishing writing the document.

1 1-7 2 22

There were in group-wide discussions about the relationships

between group members.

1 1-7 3 22

We discussed the relationships between group members before

starting writing.

1 1-7 3 22

There were discussions in sub-groups about the relationships

between us co-authors.

1 1-7 3 19

We discussed the relationships between group members while

writing.

1 1-7 4 22

Particularly striking is the extremely high inter-quartile range for responses when asked about

the adequacy of those discussions with hindsight. Respondents thus appear to be split on

whether they considered their discussions on this to have been adequate. Taken together with

the very low frequencies overall reported for these kinds of discussions, this could indicate that

the coauthors surveyed did not discuss the interrelationships with their coauthors much, and

that almost half considered that they had fewer discussions on their interrelationships than they

thought beneficial. The histogram in figure 5–3 shows the polarised frequency distribution for

the statement "With the benefit of hindsight, I now think our discussions on the relationships in

our group were adequate", indicating that the respondents were split on this question.

N
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1 "Very

infrequently"

2 3 4 5 6 7 "Very
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Figure 5–3. Perceived adequacy of discussions on coauthor interrelations.

Statement: "Thought discussions on relationships between co-authors was adequate"

E.E. Beck, Thesis December, 94
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General progress of the collaboration

Respondents were asked to indicate how frequently they thought they had held certain opinions

about themselves and the progress (or otherwise) of the writing project while they were writing.

Some of the statements were about the perceived amount of work put in by the group and its

members. One might have expected that academic writers in this survey would be feeling some

pressure towards being prolific and successful writers (because of the importance of the

number and prestige of publications in their career structure), and that this might be reflected in

conceptions of collaboration in writing; perhaps through apportioning blame on colleagues.

Taking all respondents, there was no general trend towards claiming that their colleagues were

doing too little: the statement "others were contributing too little" received a median slightly

lower than "I (personally) was doing too much". Opinion differed on these two statements, but

overall coauthors tended to report infrequently thinking this; see table 5–7.

Table 5-7. Perceptions of the progress of the work.

(1=very infrequently; 7=very frequently)

Statement median range i.q.r. N

That I (personally) was doing too much 2 1-7 4 23

That others were contributing too much 1 1-5 1 23

We (the whole group) were doing too little 1 1-6 1 23

I (personally) was contributing too little 1 1-6 2 23

That others were contributing too little 1 1-7 4 23

However, the fairly wide inter-quartile ranges for these two questions indicated that the

respondents had varied opinions. A test was made to examine a possible correlation between

respondents thinking that they themselves had been doing "too much" and that others were

contributing too little. A positive correlation, significant at p<0.01, was found (Spearman Rank

test for correlation; rho=0.722; N=23). For the scattergram for combinations of responses to

these two statements, see scattergram 5–4 in appendix A.III. (Note that due to the possibility of

bias from the high density of points at one end of the diagonal of the scattergram, a cross check

of the significance of the result was made by excluding all respondents who chose 1 for both

questions and repeating the correlation test. The correlation retains its significance only at the

less favourable probability of p<0.05 (rho in this case=0.727, N=10).) Thus, in this sample of

collaborating authors, feeling that they themselves were doing too much was closely related to

feeling that others were contributing too little.

Purpose of the writing group

In response to the question "in your own opinion, what was or were the purpose(s) of the

creation of the writing group?" respondents were asked to rate seven statements from 1 ("Least

E.E. Beck, Thesis December, 94
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important") to 7 ("Most important"). Table 5–8 shows the statements, along with the responses

obtained. The most popular reason was getting the document written; second was to work

together. What the respondents agreed most on, was that creating new co-operation on matters

other than that dealt with in their paper was not important. It is perhaps also worth noting that

maintaining existing co-operation or relationships relevant to the subject of the document was

rated no more important than maintaining existing relationships which did not relate to the

paper.

Table 5-8. Perceived reason for establishment of writing group.

(1=least important; 7=most important)

Statement median range i.q.r. N

To get this paper written  7 1-7 2 23

To work together  5 1-7 3.25 21

To enhance or maintain among the co-writers existing co-

operation or relationships not relating to the subject of the paper

 4 1-7 4 19

To enhance or maintain among the co-writers existing co-

operation or relationships relating to the subject of the paper

 4 1-7 4.25 21

To create among the co-writers new co-operation relating to the

subject of the paper

 3 1-7 3.75 19

To obtain funding for another project  2 1-7 4.75 19

To create among the co-writers new co-operation not relating to

the subject of the paper

 1 1-4 1.5 20

Respondents were asked whether none, some, or all of the purposes listed in table 5–8 were

explicitly agreed in the group, and whether other purposes than those had been agreed. In

twelve cases (52%), respondents indicated that none of the purposes they saw for creating the

writing group were explicitly agreed by the whole group. This may be an indication that the

purpose of the group was (or appeared to be) so obvious that it was felt no discussion was
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could be tested to indicate the general reliability of the data obtained in the survey. High scores

were obtained for the positively phrased statements (feeling the group worked well together;

feeling pleased with the collaboration), and the corresponding low scores for their inverses (see

table 5–9a). Tests found significant positive correlations (p<0.01) between individuals'

responses to the two statements on frequently feeling that the group worked well together, and

frequently feeling pleased with the collaboration (Spearman Rank test, rho=0.744, N=22); and

also between feeling that the group worked poorly together and feeling displeased with the

collaboration 724 Tc
-408.72 -18 Td
(also )T.Tc
33.1199 0 T0.00197876 Tc
17.0398 0 Td
(two )Tj
-0.Tc
-408.72 -18 Td
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33.2418 Tc
34.0801 0 Td
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-0.0208594 T Td
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-0.0414453 Tc
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In addition, five respondents (22%) ticked the box for Other reasons for joining their writing

group. Reasons given were that an existing group was continuing working/writing together (two

respondents); because of an interest in seeing ideas published (two respondents); and joining

to help ensure a deadline could be met.

In a separate question, respondents were asked to what extent they had wanted to be taking

part in the group writing project prior to joining it. Given that these all had in fact ended up

joining those writing groups, one might expect that this statement would receive a very high

score. However, whereas eleven respondents (48%) did choose either 6 or 7 (7 being "agree

most"), the other half of the 21 respondents were evenly spread between 1 ("disagree most")

and 5. (Median for all responses 6; range 1-7; i.q.r. 4.0.)

Perceptions of success

As discussed in chapter 2 (section 2.3.1), the complex question of what constitutes "good"

collaborative writing has to be addressed if we are trying to work out what we want to support.

In this survey, the issue was addressed in terms of perceptions of the success of the writing

group.

Respondents were first asked how confident they had felt during their collaboration that the

group would succeed. Respondents appeared to have considerable confidence in the

collaborative writing projects they were taking part in: they were united in quite frequently

thinking the group would "definitely succeed" (median 5; range 2-7; i.q.r. 2), whereas they

reported that they were much less frequently "unsure whether it would succeed or not" (median

2; range 1-7; i.q.r. 2). Finally, respondents reported infrequently thinking that the group would

"definitely not succeed" (median 1; range 1-7; i.q.r. 2.75).

Table 5-11. Perceptions of success.

s
(T13/R256 1nt; 70.02 T/ Td
(-11774.081 2 949 of sucS686 Tc
353124398.15sT31 0.ceptT/R256 3 Td9 1 6 949 1 18 c2)Tj
-0.0335468 Tc
18 0 Td
(5431d
(or 6 1nt;4 10.08 Tf
-207.35j
- of2 949 of suc
12.2398 04398.15sT3all256 1T/R256 3rab1 Tc6 949 1 18 c2)Tj
-0.0335468 Tc
18 0 Td
(36/R14(or 6 1nt;4 10.08 Tf
-207.388.3 of2 949 of suc 197298 04398.15sT41-0.56 1T/R256 2)T71 Tc6 949 1 18 c2)Tj
-0.0335468 Tc
18 0 Td

(aess)Tj
01nt;4 10.08 Tf
-207.ite.57of2 949 of sucW n
q
98 04398.15sT4401.56 1T/R256 201d9 1 6 949 1 18 c2)Tj
-0.0335468 Tc
18 0 T-17.7((media
01nt;4 10.08 Tf
-207.i )T37of2 949 of sucN98 04398.157Tj
-01 258390 TT71 )Tj
j
-598 Tre
f*57Tj
-01 25j
-
/Rj
-that T71 

T

a

b

l

e

5

(

3

6

j




0

.

0

2

9

1

3

7

t

;

 

7

0

.

0

2

 

T

/

 

T

d




(

-

1

1

7

7

4

.

0

8

1

 

2

R

1

.

1

9

o

f

 

s

u

c

W




8

.

1

5

9

7

0

3

 

0

3

5

2

u

l

5

7

8

 

T

d

o

c

u

T

c




3

0

i

s

 

a

c

9

9

 

-

e

s

s

.

)

t

o

 

i




4

1

r

e

F

j

9

0

 

T

2

5

5

e

d

.

 

)

T

.

4

u

c

W

 

3

7

c




3

1

.

2

 

0

7

1

 

t

h

5

3

 

1

5

8

3

9

0

 

T

j




-

t

h

a

t

 

T

7

1

 

3

6

/

R

1

4

(

o

r

 

6

 

1

4

c

8

 

0

9

3

 

1

1

5

.

4

7

u

c

W

 

3

7

)

T

j




f

*

f

*

5

p

6

0

h

a

t

 

T

7

1

 

 

s

2

5

5

2

5

8

8

9

a

t

 

T

7

1

 

d

i

d

3

0

i

3

;

d

i

d

3

0

i

s

 

0

e

6

1

-

7

w

.

1

6

2

5

5

2

5

8

8

9

a

t

 

T

7

1

 

 

s

1

3

5

2

5

8

8

9

a

t

 

T

7

1

 

2

9

9

 

5

9




f

*

5

3

4

6

l

 

6

1

-

7

w

.

1

6

1

3

5

2

5

8

8

9

a

t

 

T

7

1

 

2

9

9

 

5

9




f

*

5

3

4

6

l

 

 

1

-

7

w

.

1

6

1

3

5

2

5

8

8

9

a

t

 

T

7

1

 

2

9

9

 

5

9




f

*

5

3

4

6

l

 




4

1

r

e

F

j

9

1

3

5

2

5

8

8

9

a

t

 

T

7

1

 

2

9

9

 

5

9




f

*

5

3

4

6

l

 

9

4

.

8

9

5

 

2

1

3

5

2

5

8

8

9

a




(

T

a

b

l

e

5

(

3

5

9




f

*

5

3

4

6

l

 

9

;

 

7

0

.

0

2

1

3

5

2

5

8

8

9

a

t

 

T

7

1

 

2

9

9

 

5

9




f

*

5

3

4

6

l

u

c

W




8

.

1

5

9

7

0

0

0

5

r

e




f

*

5

7

8

 

T

d

o

2

7

)

0

.

0

3

i

s

 

a

c

9

9

 

-

e

s

s

.

)

t

o

 

i




4

1

r

e

F

j

9

0

 

T

2

5

5

4

6

0

9

4

9

 

1

 

1

8

 

c

2

3

6

/

R

1

4

(

o

r

 

6

 

1

4

c

8

 

0

9

3

 

1

0

9

0

p

0

u

c

W

 

3

7

)

T

j




f

*

f

*

5

p

6

0

h

a

t

 

T

7

1

 

T

a

b

l




f

*

5

3

8

t




8

.

1

5

9

7

0

1

0

.

0

3

8

8

 

a

c

8

 

0

 

T

-




(

T

a

b

l




f

*

5

3

8

 

)

T

3

d




(

 

s

1

0

.

0

3

8

8

9

a

t

 

T

7

1

 

)

T




(

T

a

b

l




f

*

5

3

8

3

1

.

2

 

0

7

1

2

1

0

.

0

3

8

8

 

T

c

 

(

d

i

d

3

0




(

T

a

b

l




f

*

5

3

8

3

6

1

-

7

w

.

1

6

1

0

.

0

3

8

8

9

a

t

 

T

7

1

 

)

T




(

T

a

b

l




f

*

5

3

8

3

0

 

T

j




-

t

h

1

0

.

0

3

8

8

 

1

j




0

.

0

1

-







(

T

a

b

l




f

*

5

3

8

 

 

1

-

7

w

.

1

6

1

0

.

0

3

8

8

9

a

t

 

T

7

1

 

)

T




(

T

a

b

l




f

*

5

3

8

3

4

6

l

2

5

6

 

1

1

0

.

0

3

8

8

 

1

-

7

0

.

0

1

-







(

T

a

b

l




f

*

5

3

8

3




4

1

r

e

F

j

9

1

0

.

0

3

8

8

9

a

t

 

T

7

1

 

)

T




(

T

a

b

l




f

*

5

3

8

3

1

 

)

T

j




r

e

1

0

.

0

3

8

8

(

d

i

-

0

.

0

3

3

9




(

T

a

b

l




f

*

5

3

8

3

9

;

 

7

0

.

0

2

1

0

.

0

3

8

8

9

a

t

 

T

7

1

 

)

T




(

T

a

b

l




f

*

5

3

8

3

9

4

.

8

9

5

 

2

1

0

.

0

3

8

8

9

a

)

T

j




j

8

3

9




(

T

a

b

l




f

*

5

3

8

t

e

.

5

6

 

1

3

9

0

0

.

0

3

8

8

9

a

t

 

T

7

1

 

2

9

9

 

5

9




f

*

5

3

4

6

l

2

5

6

 

1

5

j




-

0

0

.

0

3

8

8

9

a

t

 

T

7

1

 

2

9

9

 

5

9




f

*

5

3

4

6

l

 

)

T

3

d




(

 

s

0

0

.

0

3

8

8

9

a

t

 

T

7

1

 

2

9

9

 

5

9




f

*

5

3

4

6

l

 

6

1

-

7

w

.

1

6

0

0

.

0

3

8

8

9

a

t

 

T

7

1

 

2

9

9

 

5

9




f

*

5

3

4

6

l

 

 

1

-

7

w

.

1

6

0

0

.

0

3

8

8

9

a

t

 

T

7

1

 

2

9

9

 

5

9




f

*

5

3

4

6

l

 




4

1

r

e

F

j

9

0

0

.

0

3

8

8

9

a

t

 

T

7

1

 

2

9

9

 

5

9




f

*

5

3

4

6

l

 

9

4

.

8

9

5

 

2

0

0

.

0

3

8

8

9

a




(

T

a

b

l

e

5

(

3

5

9




f

*

5

3

4

6

l

 

9

;

 

7

0

.

0

2

0

0

.

0

3

8

8

9

a

t

 

T

7

1

 

2

9

9

 

5

9




f

*

5

3

4

6

l

u

c

W




8

.

1

5

9

7

6

8

 

8

2

4

3

9

8

.

1

5

s

T

3

1

2

7

)

0

.

0

3

i

s

 

a

c

9

9

 

-

e

s

s

.

)

t

o

 

i




4

1

r

e

F

j

9

0

 

T

2

5

5

4

2

3

6

6

T

.

4

u

c

W

 

3

7

c




3

1

.

2

 

0

7

1

 

)

T

j




2

8

3

9

 

1

 

1

8

 

2

d

1

9

8

6

 

9

4

9

 

1

 

1

c




3

1

.

2

 

0

5

6

0

1

y

1

9

9

 

i

n

0

7

1

 

)

5

.

8

4

0

2

T

j




-

0

.

0

3

s

0

7

1

 

)

5

5

 

4

 

T

c




-

1

8

 

2

d

.

 

)

 

2

 

9

4

9

 

o

f

 

s

u

c

S

6

8

6

 

T

c




4

T

7

8

2

4

3

9

8

.

1

5

s

T

3

1

2

7

)

0

.

0

3

i

s

 

a

c

9

9

 

-

e

s

s

.

)

t

o

 

i




4

1

r

e

F

j

9

0

 

T

2

5

5

4

5

5

9

T

j




-

0

.

W

 

3

7

c




3

1

.

2

 

0

7

1

 

d

i

d

3

0

i

3

;

d

i

d

3

0

i

s

 

0

e

6

1

-

7

w

.

1

6

0

0

c







-

t

h

a

t

 

T

7

1

 

d

i

d

3

0

i

3

;

d

i

d

3

0

i

s

 

0

e

6

1

-

7

w

.

1

1

7

7

3

 

0

7

1

h

a

t

 

T

7

1

 



99

Respondents were then asked to consider in more detail the nature of their conception of

success by indicating the importance of eight potential components of success in collaborative

writing on a seven-point scale. See table 5–11 for a summary of these and the responses

obtained. All respondents reported 
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Table 5-12. Perceptions of collaborative writing; summary of responses.
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5.4. Discussion of results

5.4.1. Group discussions

Any writing group must at some level agree on the content and structure of the text they are

producing, if the result is to be a single document. One might expect that in academic writing

groups, such discussions would be prevalent, whether in sub-groups or in the whole groups. It

was therefore perhaps surprising to come across tendencies of a binary split among

respondents to this survey with respect to group-wide discussions on content and structure. It is

possible that those who reported relatively infrequent group-wide discussions reported relatively

frequent sub-group discussions, but due to an error on some of the questionnaires on the sub-

group issue, this cannot be properly investigated. Another possible explanation is that since the

measures are to some extent relative to the respondents' own expectations, it may be that such

discussions were frequent, but that some respondents felt that in their latest collaborative

writing group, such discussions were somewhat less frequent than expected and therefore gave

a low score. Perhaps more plausibly, it is possible that the responses describe a situation in

which the collaborating writers have such clear notions of what the content and structure of the

document is going to be that there is little need for such discussions. Finally, it is possible that

discussions on the content and structure of emerging documents are so common that they are

not being noticed and hence not reported in the survey.

Discussions were perceived of as taking place no more frequently before writing than during

writing. For discussions of content and structure of the document, discussions during writing

were reported slightly more frequently than prior to writing. Rather, this is consistent with a view

that joint decisions (assuming these require discussion) are taken along the way, as the work is

done.

The correlations found between responses to statements about group-wide discussions on the

organisation of work, and discussions on the content and structure of the document, means that

the more frequent one kind of group-wide discussion was seen to be, the more frequent the

other kind was seen to be. 2 0 Td
(docu30.0279425 Tc
Tc
9.6 0 Td
ment, )Tj
-0.03e 
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adequate they are considered to be, it might become an aim to the design to provide plenty of

opportunities for such discussions.

The correlation found between perceived frequency of discussions on work organisation and

reported high satisfaction with the adequacy of those discussions, also indicates that in this

survey, respondents who reported infrequent discussions were less inclined to describe the

discussions they did have as adequate. If this is a general tendency among collaborating

authors, and if reports of adequacy means that expectations are felt to have been met, then this

result could indicate a general expectation among coauthors that discussions on organisation of

writing will, or should, take place frequently. If coauthors feel that it is not adequate to have little

discussion on the organisation of writing, an environment for collaborating authors must at least

provide spaces in which such discussions can easily take place; the question is also raised of

whether discussions on the organisation of the work could and should be actively encouraged.

5.4.2. Organisation of work

It seems like there could be an element of collective responsibility running in parallel with

individual or sub-group responsibility for almost all of the instances of group writing reported on

by the respondents to this survey, and that this responsibility is exercised in such a way that

individuals' areas overlap during the joint writing project (respondents thought infrequently that

there was little or no overlap between areas of responsibility, or that they were responsible for

their own part only). This could be either concurrent overlaps, or overlaps arising from changing

responsibilities at different stages. Either way, this would seem to be a pointer to the allocation

of responsibility itself being dynamically—perhaps continuously—renegotiated during the writing

process.

5.4.3. General satisfaction

Questions phrased positively in terms of belief in the group, enjoyment of participation, the

group working well together, etc., scored consistently higher than those phrased negatively (for

example, group would definitely not succeed). Thus respondents there 



103

were members of, but at the time had reasons to consider leaving, whether related to now-

forgotten problems in the group, or other reasons not captured here. Thus the result obtained in

the survey could be a product of coauthors believing, or presenting, a better image of their

collaboration than experienced at the time. Finally, the apparent contradiction may be an

indication of the process of writing together having involved periods of crisis in the groups which

were later resolved and/or did not affect the overall impression of the joint writing effort as

satisfactory. If this is the case, then co-writers could conceivably benefit from support of some

kind to get through the difficult periods. (The issue of what kind of support would be helpful in

this respect was beyond the scope of this study. This may, however, be addressed in other

studies, for example case studies, where turning points and their causes during the co-writing

process might be identified.)

5.4.4. What is success?

If the quality of collaborative writing technologies is to be evaluated, some answers to the

question of what constitutes "good" collaborative writing must be found. In this survey,

participants' conceptions of success were addressed in the question "How important are or

were these factors to you in determining the success of the writing project?". High scores were

obtained for statements addressing the acceptability of the finished document to participants

and reviewers, i.e. the respondents considered it an important determinant of the success of the

writing project that individuals involved in its production and its review found it acceptable. A

notably low score was given to forming new work or private relationships, and to "close

adherence to an initial plan". The latter may indicate that coauthors do not see following plans

as important for successful collaborative writing, or that initial plans may be significantly revised

(or are seen as being open to revision) during the writing process. This corresponds with

Hartley and Branthwaite's (1989) recommendation that someone who wishes to improve their

writing productivity in academia should make a rough plan in 37j
-0.0279425626 Tc
18 Td
(Hartley )Tj
-0.028931920.8801 0 Td49writhat acc Td
sing than pro0 Td
(the )5Tj
-0.0452733 Tc
1-401.52 -189portant 
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It should be stressed that the results from this survey are preliminary. First, the instances of

collaborative authoring reported on by the respondents were almost exclusively academic

writing. Therefore they do not necessarily generalise to collaborative writing in general. Second,

there were problems with the design of the survey and its instructions. For example, some

respondents reported that a few of the questions were ambiguous, resulting in some questions

being omitted from the analysis. Furthermore, there were possibilities for misunderstandings

about whether respondents were expected to treat the statements within a section

independently. Third, the respondents were self-selecting on engagement in "collaborative

authoring". There is no one definition of collaborative authoring which is agreed to be the

correct one. For example, Lunsford and Ede (1990), in the study cited in chapter 2, section

2.5.2, used a broad definition of writing which included "writing activities". Couture and Rymer

(1991), on the other hand, made a distinction between writing in a group on the one hand and

interacting with others during the writing process on the other, and obtained a different figure for

the prevalence of collaborative writing in "the professions", as reported above. For the purposes

of the survey reported in this chapter, this problem of definition was resolved by in effect

allowing the (potential) respondents apply their own definition of collaborative authoring (the

survey was clearly 
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could claim leader status; this might remain in force until challenged. This would initially cover

the case of three scenarios in which a leader had been agreed between the group members, a

self-appointed person took the lead, and no-one took the lead, respectively: in the first case one

could stipulate that any discussion about who should be the leader would have taken place prior

to invoking this function, such that the agreed leader subsequently could claim the prescribed

"leader" role. (However, see below.)

The findings in the survey of fluctuating group membership, and hence, fluctuating commitment

to the group, implies that an environment in which coauthors are expected to work might have

to allow for changing involvement in the task among the group members. Allowing people to join

and leave a group with ease could be important. Possibilities for (somehow) supporting the

substitution of coauthors for others might also be explored. For example, it might be useful to

explore whether alerting coauthors to the possible benefit of making ideas, incomplete drafts,

etc., accessible to others who are to take over might be useful; going further, one might even

consider encouraging coauthors to store such items in a way which makes them easier to

access later (note that this does not necessarily imply computer-based storage).

There are, however, still substantial, unanswered questions. Consider again the cases where

respondents reported that their group had a self-appointed leader. The types of situations

covered by this might range from there being very clearly a leader—this may even have been

agreed between the rest of the group apart from the respondent—through a "natural" leader

gradually emerging during the writing project; to, at the other extreme, a situation in which all (or

both) group members are taking a share of organisational responsibility, but where, something

(for example, a comment), makes the coauthor(s) perceive of one of the collaborators as a self-

appointed leader. How is a designer to get ideas for scenarios to anticipate? This survey does

not provide the answer to such questions, nor is it clear that any survey could, even if on a

larger scale.

5.5.2. Turning the question round: Implications for the proposed

framework

Even with a survey as detailed as this one, it turned out to be difficult to form impressions of the

concerns of the coauthors. There were great variances in what kinds of concerns respondents

had, as evidenced in the consistently wide spread of responses. Not too much should be made

of the statistics, as with relatively few respondents, the survey cannot be assumed to be typical

of collaborating authors. The consistently high variation among the twenty-three respondents,

is, however, nevertheless worth noting, in particular as it is consistent with the interviews of the

second preliminary study. The survey also provided further evidence that some groups change

substantially over their lifetime, and also that individuals may differ in different groups—even in

E.E. Beck, Thesis December, 94
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two instances of working where the group stayed exactly the same. In terms of analysis, this

translated into a significant problem of how to structure the results in terms of categories, either

as typical problems encountered, or as approaches to the work.

Gradually, however, I realised that the apparent resistance of the data to provide those kinds of

answers was in itself interesting. Furthermore, even though statistically valid groupings might

well be found if a larger survey (with more respondents) were to be conducted, such categories,

whilst useful in predicting whether many coauthors were likely to be affected by a stated

concern, could not provide insight into what this meant in practice; what the implications might

be for the process at a level of detail required to see qualitative system design implications. An

implication of this was that the areas identified in the framework, while interesting in

themselves, fail to capture the perspective of the unpredictability of the process of writing

together. While struggling with these issues, a question which gradually rose to the foreground

was not so much how I, as a researcher, should deal with the variation, but how the coauthors

themselves do: if there really are such differences; if the variation really is what coauthors

experience; if each case is a one-off, how do they cope with it? This basic issue, which turns

out to be largely ignored in the literature, became the basis of the subsequent enquiries.

To address such a question, an understanding of what happens when people write together is

needed in much more detail than what could be provided in a survey, even a detailed one. The

survey approach was therefore abandoned in favour of case studies of close observation of a

few writing groups in a naturalistic setting. The above concerns thus formed the basis for three

case studies, which are presented in chapters 6 and 7.

5.6. Summary of chapter 5

This chapter has reported on a survey of the experience of collaborative writing of twenty three

largely academic coauthors. It was found that discussions took place during writing more than

before (or after) writing, and that adherence to an initial plan was not seen as an important

determinant of success. Different leadership types existed in the writing groups reported on in

this survey, including self-appointed leader and no leader at all. Fluctuating membership and

commitment to the writing group were shown to be common. The emerging picture of the

collaborative writing reported on by these respondents is one of a dynamic process with

continuous negotiation and renegotiation of questions relating to both the contents of the

document, be -
-0s8 -18 Td
(lae )Tj
0ing i s  to 
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been raised. Most notably, the survey raises the issue of the dynamic structure of writing

groups, and of great variation among practices of collaborative writing.

In order to examine whether this variation is borne out 
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CHAPTER 6. TURNING TO CASE STUDIES: AN

INITIAL ANALYSIS

6.1. Introduction

This chapter introduces the case studies. An initial analysis 
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Each member of all three groups gave me permission to see and to copy drafts, comments on

drafts, personal notes, and communication between the coauthors. My intention had been to

conduct semi-structured interviews with the participants separately at several points during their
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6.3.1. Group (i)30

Context, document and members

Two coauthors, here called Mark and Fiona, were writing an academic publication together,

separated by great distance and an 8 hour time difference. They had done research together,

partly while in the same place, but mainly at a distance. The paper was to describe the results

of their joint work and was to be submitted, ready formatted, to a conference. During the three

weeks while most of the writing was done, there was considerable time pressure to meet the

deadline for dispatch. The submission deadline was met, and the paper was accepted to the

conference. A second period of work ensued months later, as further modifications were made

to the paper before the final, 'camera-ready' version was produced for publication.

Communication and use of technology

Mark and Fiona had met face-to-face very early on, before the writing really started, but not

while writing. The bulk of the writing took place over three weeks. While writing, their main

channels of communication were electronic mail (e-mail) and telephone calls. The e-mail

exchanges were daily; telephone calls were 1-2 per week during the busiest 3 weeks. Both

authors used a sophisticated single-user text editing computer system which showed the text in

near-typeset quality (i.e. fonts, page formatting, etc. would appear on the screen as printed).

They transferred the whole document between them using electronic file exchange on

networked workstations. This would normally be near instantaneous, and was done by the

coauthors most days they were both at work. The exchange would be made one, two, or even

(once) three times in a 24-hr period. Both authors had access to printers at their own site, and

could print out the document. One or both would often print out a copy of the document and

write comments on it, but they only exchanged the altered electronic versions. Fax, which they

also had access to, was only used once (to send publishers' formatting instructions). They had

visited each others' sites, and had close knowledge of each others' work environment. In the

period of work leading up to initial submission, the rate of writing work was by far the most

intensive in this group compared to the other two case studies.

This case study focused on the three weeks which formed the main period of writing. I was in a

different location from both coauthors, but was able to travel to Mark's site, who became my

main informant. I was present to listen in on, take field notes from, and make audio records of

phone calls between the two coauthors. Phone calls where I was not present, were recorded for
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me by one of the coauthors. All 
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talking about writing more. The document followed in this case study was another 
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Particularly striking in this case study, then, was the writing of a particular paper being just one

of several tasks in a joint project, and the (apparently) loose definition of who was and was not

in the writing group—something which was never an issue in the other two case studies. In both

of the other two case studies other writing projects were talked about in general terms as

something they intended to do, but it never happened while I followed them. This group,

however, very evidently were working on several things at once, to the extent that we

uncovered misunderstandings about precisely which paper I was enquiring about the progress

of, as the papers were concerned with (it seemed to me) overlapping aspects of the same work.

This, together with a problem with dating the several drafts I received from them (because I

received copies of the drafts in retrospect, without dates on them), lead to a problem for me in

deciding the exact sequence of the drafts. This raises the question of how they, the coauthors

themselves, were able to make sense of what the different drafts were (as they did not, for

example, update the date on the title page of the document for at least two months, despite

apparently exchanging four versions in that period. Furthermore, they invented a naming

scheme for quick reference to the different papers. Later, however, a drift in meaning appeared

to have taken place (somehow), so that a paper previously referred to as [Name]-2, later

became known as [Name]-1. The implications of posing this as an issue are returned to in

section 6.5, and taken further in chapter 7.33

Interestingly, the difference between the three groups on the uniqueness of the paper I was

following the production of, was quite noticeable despite the fact that in all three groups the

coauthors were explicitly talking about their current work in terms of one of several joint

publications, at least at the outset. Only in group (ii) was this actually being done at the time of

my study, however.

6.3.3. Group (iii)34

Document, members and deadlines

Two coauthors, Fred and David, worked in the same department while developing the first draft,

but were then separated by significant geographic distance (5 hours time difference). There was

no deadline.

                                                  

33 No detailed comparison, therefore, was conducted between the document versions for this group; only

a cursory look at the kinds of changes made and the approximate intensity of exchange of drafts.

34 Group (iii) was referred to as group C in Beck and Bellotti, 1993, and 'Fred' and 'David' as C1 and C2

respectively.

E.E. Beck, Thesis December, 94
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Communication and use of technology

Prior to separating, printouts of the whole document were transferred between them twice.

When moving away (for the foreseeable future), David took a copy of the file on a diskette. After

this 
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something in particular, but when in a later interview I enquired about whether this had

happened, it would often not have. In such cases my informant would, more often than not,

seem somewhat surprised or at least reminded of something which she or he apparently had

not given much thought to lately [which to me at the time of making had sounded like a firm plan

to do something, maybe by a particular time]. This happened so regularly in all three groups

that I came to expect no agreement made, however definite it seemed, to actually have been

carried out until (and if) I was told it had. In this respect I gradually became hesitant to regard

any agreement made as a 'plan' to do something.

Also striking was the incidence of tasks having been done by a coauthor (and being reported to

the other coauthor) which had (apparently) not been discussed between them previously.do seem 
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and the current line of work, but not from his actual input into the document, something Carlo

showed more signs of unease with than John did.

Coauthor roles, therefore, seemed a considerably more complicated question in the practice of

writing together than some of the literature would indicate. How this relates to questions of

support is further discussed in chapter 9 (section 9.2.1).

6.4.4. Resource use

A notable feature as far as use of the available resources were concerned, was that the most

important/scarce resource appeared to be time. This was an issue that cropped up regularly in

the deliberations of all three groups: In group (i), the gradually approaching deadline was of

course an issue, but also—and much more evident as an important concern in the actual

practice of their work—their daily, or near-daily discussions of when to transfer the document

between them. In group (ii), time was an issue as a background urgency to get their work done;

there was much work to be done, many papers to write, and only a minimum of time was spent

on chitchat or off-task talk in the sessions I observed.

The prominence of time as a prime concern of the authors contrasts sharply with my original

expectations that coauthors would be more concerned with negotiation of access to technical

resources. As far as those were concerned, it was interesting to note that as I did expect, not all

technology available to the coauthors (including technology which from the outside would seem

'supportive', and which they were aware of) was used. In group (ii), e-mail was not adopted until

very late despite Carlo's regular mentioning of it and arguing for its benefits; in group (i), fax

was not used except once.

An interesting point to note is the commitment of great resources in terms of time and/or money

to contact between the coauthors in groups (i) and (ii): expensive, long-distance telephone

conversations were apparently considered essential in group (i); as was, in group (ii), travelling

to see each other, despite the fairly long distance to be covered. This raises the question of

what the benefit was, in particular in group (ii), where the resource in 
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would've noticed that I've actually done some work" (Fiona; in reference to an e-mail message

that went missing).

As indicated above, in group (ii) Alan's work on the paper was almost negligible compared to

the other two, which caused dissatisfaction. His lack of involvement even in a meeting at his

site, while he was in the building (I interviewed him that day; he himself appeared to have as

little involvement in the work of the other two on this paper as the impression I had from talking

with the other two), was striking. To me, it was always unclear whether or not he really could be

said to be a member of that group. This is interesting inasmuch as the coauthors nevertheless

went ahead and wrote this paper and others. (The two, John and Carlo, were writing another

paper together with a third person while this case study was going on, a situation which was

apparently much more satisfactory to Carlo. However, 
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However, some fundamental questions remain unaddressed because of shortcomings of the

framework, notably some prime concerns of the coauthors themselves. In this light, the

framework has been reconsidered, and a new set of focus questions, more fundamental than

the previous, has been derived.

The next chapter, chapter 7, presents further data from these case studies and discusses them

in terms of the revised set of questions. In q u t h e s e  
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CHAPTER 7. LOOKING AT THE DETAIL: A

FURTHER ANALYSIS OF THE CASE

STUDIES

7.1. Introduction

The initial analysis of the data from the case studies introduced in chapter 6 in terms of a

previously derived set of categories, proved, as discussed in section 6.5, inadequate in terms of

capturing the concerns of the coauthors themselves. To capture some of this perspective—

important to system design at an to 
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Parts of this chapter have been published in Beck and Bellotti, 1993, or are to appear in Beck

(forthcoming).

7.2. Document creation and evolution

7.2.1. Creation

In both groups (i) and (ii), an explicit decision to start writing a paper existed before writing

started. Group (i) met to discuss the topic and content of their document before they began

writing it. In group (iii), on the other hand, there was a gradual process by which an initial note

was developed into a long enough document that the authors decided to turn it into a full-length

publication. For all three case studies the shared document coming into existence was a

gradual realisation; it was not an event which even in retrospect could be clearly determined.

7.2.2. Evolution

For group (i), I was able to collect a complete set of versions of the document exchanged

between the coauthors. Figure 7–1 shows the development of the paper in terms of the sizes of

each of the 24 drafts they exchanged. Sizes of the documents are given in both formatted and

unformatted versions, to illustrate an analytic point: note the slightly different impression one

might get of the development of the document from the two sets of data. On the one hand,

sizes of the formatted versions would be an obvious statistic to work from, since this is what

coauthors work with, and since any computer support system would be easily able to track such

information, should it prove useful. On the other hand, that version changed so much in size

with the figures which the coauthors inserted and deleted from their document, that a different

scale would have been needed to display these, and they certainly would have obscured the

changes there are which are d
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0.84028 Tc
-4
11.5199 0 Td7 8222.4 re W31 Tc
2 0 0 10 0265cm BT
0.0198962 Tc
/R10 16.08 Tf
1 0 0 1 11j
10582813635 Tm
(each )Tj
0.0353c
-4
2 .025 Tc
56.64)Sizes in or there in by e a c h  3 a n d  

t h e y  t22, w
(ardufito abss )Tj
(tMappo(arFd
(a. group )Tj
-)219 Tc
25c0.01.1602 0 
(of )Tj

-0.0
-0.785 Tcc
- Tc
38.6398d
(s(or )Tj
-0..018609 Tc7 Tc
27.3602 0(other )Tj
-0.0362186 Tc
26.1602 0 Td
(hand, )Tj
.0102169 Tc
20 0 0 cm BT
hand,)Tj
-00.0248547 
11.04.16 -18 T(impression )490179 Tc039 Tc
33.3598(changed )T)Tj20.0335 Tc
30 0 Td
(ha0 Td
(. o )Tj
-0.171308578 TTc
40.5598Sosizes )Tj5326. formatted 



124

A high level of activity was evident until Mark's 
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months after initial submission.

Figure 7–1 shows that in group (i), the document reached its full size early: already version 7

was of a similar size to the last versions. Examination of the actual version changes revealed

that much of the total effort went into rearranging and rephrasing existing text, as opposed to

generating new text.

Concern about formatting emerged early in Mark's and Fiona's communications. They inserted

headers, some with mock section contents, which helped organise existing text and apparently

acted as place-holders and reminders of actions to be completed in the future. Headers were

also important aides when communicating summaries of changes, where they were extensively

used as coordination points or shorthand references to the section contents: "[The new version]

has the [required] format (hopefully), the figure moved to the last page (since it looks like it will

require manual placement), a rewrite of the [section name] stuff, and various other small

modifications." (e-mail message accompanying version 6)1 s25r2ooks 
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7.3. Managing document access

In chapter 6, 
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7.4.1. Communicating editing and organisational information

In group (i), the process was characterised by periods of intense communication when possible

(using e-mail, file exchanges and telephone calls), interspersed with longer periods of individual,

autonomous work when one coauthor was away.
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Figure 7–2 shows an example of group (i)'s e-mail exchanges during days 6 and 7, a time when

the document size was rapidly expanding, and the rate of messages exchanged high.

Sending and reception times are indicated in the local time of each coauthor. It should be clear
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Group (iii) had a different problem, in that an expectation of no feedback in case of progress

meant that at one point, Fred, having heard nothing, was half waiting for a second draft to turn

up at any time when, in fact, there had been no progress.

7.4.2. Making changes visible

In group (i), coauthors made their own changes visible to their coauthor in a number of ways:

telling them explicitly in summaries; putting in devices to attract attention in the text itself

(comments in italics and square brackets), and by the removal of such devices.

Letting the document carry comments

Both in groups (i) and (iii), coauthors would often make comments in the text of the document

itself which for example questioned something, and were not just writing in text that should go in

that place. In group (i), there might even be replies to such statements or queries through the

document versions, creating a dialogue embedded within the emerging document, but with its

own discourse. The ability to attach a comment to the point in the text it referred to allowed

efficient use of deictic references in the comments, which was extensively used. The following

excerpt is a particularly striking example, in which the single word "why" conveys meaning

because it is understood in the context of the immediately preceding sentence:

"... is a common activity. [F: Why? I don't think this is intuitively obvious. There
are implications in the next paragraph but maybe something would be useful
here? ] " (group (i), document version 14, in mid-paragraph; orig. brackets and
italics).

Comments could also serve as status indicators; a sign that further work was needed.

Comments would remain until a solution was implemented. For example, the following comment

from Mark, which serves as a place-holder suggesting what kind of argument he wants to make

in a rewritten paragraph without having to formulate it (yet), remained untouched in the next

version: "Based on [M: something or other], we have ..." (in versions 12 and 13; orig. brackets

and italics). Then it was replaced by "Based on our experiences with [...], we have ..." (version

14, my brackets).

One dialogue, which seems to have served a number of functions, including an indication of

work to be dealt with, is the following, again from group (i):

In version 6, a comment appears which starts "[I'm not sure how much we want to say here."

(orig. italics). In version 7, the paragraph has been rewritten and the comment replaced by "[M:

I'm still not *entirely* happy with this, but it's closer.]" (orig. italics). (Note that there now is an

initial which identifies the commenter.) In version 8, Fiona replies without deleting Mark's

E.E. Beck, Thesis December, 94
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paper going on until quite late, and the early start with formatting changes. In all groups,

the eventual path of the document's evolution appeared to be as much a product of

responses to contingencies in the environment (for example, technical problems

causing the coauthors in group (i) to decide to work in parallel for a while), as of

following any laid out general plan.

Managing document access was highly contingent on circumstances. In group (iii)

travel arrangements, again for other reasons than the writing, contributed to

determining who had access. In group (ii), floppy disks were exchanged by post and

when the coauthors met (whether to work on the document or for other reasons), and

faxes were sent. In this group, a variety of ways to change the document were used:

both of the main coauthors would type changes into the document; one of them would

type in the other's suggestions; or, at least once, they would be in the same 
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'Piggybacking' communication. The transmission of the document could, as shown above, be

used to comment on what was being made available. However, the opportunity was also taken,

in many cases, to communicate other matters. In group (i), this was particularly evident and was

frequently seen in the e-mail messages accompanying (i.e. announcing the availability of) new

versions. These could be light-hearted comments on the writing work, or questions or

comments about other issues which that coauthor was concerned with such as in Fiona's e-mail

message quoted in chapter 6 (section 6.4.3). In group (ii), an example is the covering sheet to a

fax, saying what the recipient is expected to do with the enclosed document (in this case, show

it to a third person for comment), and, at the same time, arrange their next meeting.

The constant evolution of the coauthoring process in response to changing circumstances may

be one of the causes of the significant variation between groups which in the early

investigations of this thesis (see chapters 4 and 5) appeared problematic. Thus, the case

studies have not only confirmed that the variation between groups can be great, but also that

differences can exist between coauthors within a group, and for a group over time. Significantly,

while these differences do, of course, cause problems at times, much variation which would be

very hard for a model or most computer systems to handle, apparently caused little or no

problems to the coauthors. From this, variation seems an integral part of the process.

7.6. Summary of chapter 7
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CHAPTER 8. INFORMED OPPORTUNISM, AND

DOCUMENTING CHANGES

8.1. Introduction

In this chapter, two concepts are proposed which in some sense reflect the concerns and

findings of the preceding, empirical chapters. In doing so, I follow the example of Anselm

Strauss (1985), who, based on many years of qualitative fieldwork-based research, proposes

several concepts as being useful to research the area (including that of articulation, discussed

in chapter 2 and elsewhere in this thesis). In reference to the concepts he proposes, he writes:

"Properly utilized, the concepts [discussed in this paper] are instruments to guide research, not

merely descriptive tags: to use them so would be useless." (Strauss, 1985, p.1).

This chapter presents two related concepts developed from the empirical studies of the

preceding chapters. They are only two of several possibilities, but they 
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A note of caution about the status of these concepts might be in order. I believe they are useful

in terms of the aim of this thesis of contributing to bridging the gap between computer design

requirements and qualitative, sociological field studies. However, the problems of

generalisation, which ethnomethodology argues so strongly against (see chapter 3), have not

gone away. Stories of the activities of the coauthors in all their richness, already reduced in the

preceding chapters compared with what I have seen (itself a reduction, and seen from a

particular angle), are important in themselves. But in addition, given the desire to contribute to

system design, providing concepts that capture some of the richness, may be useful. Grounded

Theory, as discussed in chapter 3, does 
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'Opportunism' is intended here in the sense of "being guided by what seems possible, or by

circumstances, in determining policy; preferring what can be done to what should be done". We

refer to this as a 'strategy' only in the sense of "skill in managing any affair", not, for example,

the systematic making and execution of plans. (Both definitions from Oxford Advanced

Learner's Dictionary of Current English, 1974 edition, 12th impression.) The definitions are

important in setting out the difference between the concept proposed here, and that of, for

example, the 'writing strategies' (in the sense of planned action) commonly sought by writing

researchers, in particular those concerned with the teaching of writing (see chapter 2, section

2.5). The term has been chosen, partly, to speak to those who are accustomed to

conceptualising writing in terms of writing strategies. 'Informed opportunism' focuses attention

on the contingent and autonomous process(es) by which coauthors come to make decisions

about what work they should be doing at any particular time, rather than on planning.

8.3. Changing documents/documenting changes

The work of coauthors, in one sense, is to make changes to a document. While the concept of

informed opportunism addresses the different work involved in managing this work, and touches

on the reporting of changes, the actual making and reporting of changes seems a fundamental

part of what the coauthors do. To focus on this, and on the extent to which documenting

changes can be said to be integral to the emergence of a document, I propose the dual concept

of changing documents/documenting changes. This is intended to bring to the fore the particular

work done in the articulation of changes made to the manuscript, and could be seen as part of

the practice which enables informed opportunism to take place.

The focus is on the relationship between making changes and documenting them to each other.

Newman and Newman, 1993, argue the importance of 'edited accounts' in the construction of a

shared sense of reality:

"Both conversational accounting practices and meeting practices maintain
a shared sense of reality, and they do so by the formulation of edited accounts
of the discussion. (...)
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Newman's use of the term, 'edited accounts' are jointly edited accounts of jointly held

discussions. In these case studies, instead, the accounts are of activity in which the other

coauthor has not directly taken part. Nevertheless, reiterating, summarising, and pointing to

important points in the changes in parallel with passing on the detailed work (embedded in the

new version of the document), is a way of constructing a 'shared reality': not only are the factual

changes, as embodied in the changed document, passed on, but also information which

provides context for its interpretation. This process could also be seen as an iterative

reconstruction, repeated time and again, of a shared understanding of the joint work. As the

other's attention is drawn to issues now seeming important, the coauthors are continuously

updating each other on their perspectives. For these distributed coauthors, maintaining a

'shared reality', if partial, required continuous work. Bjerknes and Kautz, 1991, examine a

closely related concept in cooperative work, that of achieving and maintaining an "overview".

They argue that "To support cooperation [using] computer applications, we must design

computer tools that support gaining and maintaining overview of people's particular work

settings" (Bjerknes and Kautz, 1991, p.154).

These issues are of particular relevance to design of technology for distributed groups because

of the reliance of such groups on technologies to mediate any kind of documentation (in the

widest sense) between each other. In the case of the field studies presented in chapter 7, the

media used ranged from telephone and face-to-face conversations, through messages in fax

and e-mail, to comments within the document itself. As an example of documenting changes,

below is a comment Mark, in group (i), inserted into the document before passing it on to his

coauthor. In terms of their joint work, Mark's comment serves the function of providing a context

for his coauthor's interpretation of the status of a new section he has written (cf. the discussion

in chapter 7, section 7.5). He strongly indicates the preliminary and fluid nature of what he has

written: he calls it "an experiment", says it "may get broken up", and demonstrates awareness

in it and demone0482813 Tc
21.1199 0 eTj
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actions are unpredictable, are reasonable 



140

CHAPTER 9. DISCUSSION: SUPPORTING AN

UNPREDICTABLE PROCESS?

9.1. Introduction

In this chapter, some implications of the empirical investigations for the design of systems to

support humans engaged in collaborative writing are discussed. As discussed in chapter 2,

what is meant by support varies, and different notions of support can produce widely different

approaches.

The existence of this chapter is not to be taken as support for an assumption, a priori, of the

usefulness of new technology. Completely new technology may serve useful purposes.

However, there is no reason to assume that is the only way to go. Relatively (conceptually)

small changes to existing technical solutions may make a good improvement, at least to start

with. For example, when asked what, if any, technologies coauthors would like which they don't

have, the one issue which many interviewees have identified is that of the reliability of the

technology being used. Whereas it is commonly held in systems analysis that asking users to

imagine a system they might want is not a question most people can relate to easily, it is

nevertheless interesting to get reactions to experiences with technologies that they do have

experience with.
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Intelligence, a simplistic notion of plan execution becoming reified as a model of human action,

led the discipline to design robots which in fundamental ways fail in their aim of modelling the

basics of human action. Instead, close observation of everyday activity (his own and that in

published literature) reveals a pattern of dynamic interaction between actor and environment,

which may be based on a loose idea of what the goal is (for example, to get to his local subway

station), but not necessarily how to get there. The detail of how to get 
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to coordinate their work. However, the question of role is complex, and few studies have

focused on the content of any such roles in coauthoring groups. In the literature on role theory,

two types of roles are regularly referred to as being necessary to a group's functioning: task-

related and socio-emotional roles (Brown, 1988). Benne and Sheats' original proposal included

a third type, "individual" roles (Benne and Sheats, 1948). The literature on role theory shows

roles enacted to be potentially influenced by a large number of factors, not all of which can be

understood, let alone modelled. Statements about the variability and situation-dependent nature

of roles abound in discussions of what people actually do (examples include Benne and Sheats,

p.47, and Brown, 1988, p.55; and for collaborative writing, Posner, 1991, p.43). In early work in

role theory, Parsons and Shils, 1966, discussed, in detail, the complex issue of the content of

roles. Nevertheless, in calls for system support for roles, this perspective has often been lost,

leaving instead a simplified notion of roles. CSCWriting's focus on roles has been rather one

sided in its focus on task, and specifically what Brown calls "formally prescribed" roles  a n d  r o l e s .  
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the project, and, hence, to be explicitly 'supported'. The question of what precisely we mean by

'roles' is therefore determinant in what a call for supporting roles implies.

The studies in this thesis addressed the question of roles in coauthoring groups through the

examination of leadership and division of responsibility in the survey (chapter 5), and the

examination of roles in the case studies (chapter 6, section 6.4.3). As reported in those

chapters, little evidence of conformance to identifiable roles was found. Even when initially

clearly delineated areas of expertise exist, these may become diffuse or break down later (cf.

case study (i) and (ii), and interviewee 10 in the preliminary studies). Thus, while the evidence

is that specialisms exist also between coauthors in a 'core' group, the notion of 'roles' is

complex and highly dynamic. There seems to be little or no grounds for assuming, a priori, the

relevance of this concept to coauthors42. The strive to provide 'role support' appears to be

overly simplistic as a general requirement to CSCWriting system.

Plans

As discussed in chapter 2 (section 2.4.1), an issue which has occupied 'anti-cognitivists' such

as Lucy Suchman, 1987, and Phil Agre, 1988, is the contrast between a perception of plans as

determining action, and what they argue is the situated nature of human activity. In contrast

with that view, Suchman proposes that plans are resources for action. Schmidt has pointed to a

shortcoming in Suchman's argument (1987) that plans are resources for action, namely that she

leaves open the question of in what way they are resources for action43. He further criticises

what he sees as an implication of her statement that the usefulness of plans lies in them being

underspecified, namely that the less specific a plan is, the more useful it is (Schmidt, personal

communication). This section considers ways in which plans may have served as resources for

action for the coauthors observed, and, further, the extent to which planning may have served a

useful purpose among the coauthors at all.

The sense of planning investigated in this thesis is negotiation of agreements between

collaborators of what action to take. This contrasts somewhat with Suchman's focus on

individual planning, in which, for example, her use of two collaborators in the empirical studies is

                                                  

42 I speculate, instead, (and I am probably not the first one to do so) that roles can be more accurately

seen as an emergent property of the collaboration itself, which at times can be identified, at times not,
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resource for action, though in a weaker sense (i.e. more analytic; further removed from collaborators'

conceptualisation of their work) than plans, as there is less evidence that roles is a concept collaborators
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motivated by "a naturally 
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different course of action had appeared which was judged to be 'better' (in some

sense).

A second possibility, which relaxes to what extent a plan is seen as influencing

subsequent action, would be to see a plan as a starting point for judging what action to

take. In collaboration, plans may constitute a negotiated 
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(In addition, as indicated above, adhering to a plan may have the attraction that some of the
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area therefore is not only unhelpful in being ambiguous about what is meant by that, but also,

and more insidiously, serves the purpose of obscuring the real question of whether a computer

system is appropriate because it assumes a pre-exering 
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for ideas that bounced, an endless supply of coffee, a raisable screen for when you can't stand

the sight of your coauthor, and an axminster rug for spreading out on the floor with all the

papers"48.

9.4. What might it mean to support distributed

collaboration in writing?

In this section, more practical implications for system design are discussed, providing an

example of 
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Notions of task

What is attempted to be supported by a computer system depends on what is considered to be

the task at hand, and what activities and information is considered relevant to carrying out that

task. Given the failure of rationalism to account for people's behaviour (Star, 1992), a computer

science rooted in a rationalistic tradition (Winograd and Flores, 1986) sees multiplicity and

variation as a problem: cf., for example, the technical usage of the term 'redundant' for

duplicated, and the selling of computer systems in terms of making work more 'efficient'.

Studies in other areas—for example, Orr's studies of "war stories" during coffee breaks (Orr

and Crowfoot, 1992, and personal communication), the London Underground studies (for

example, Heath and Luff, 1992), the Air Traffic Control studies (for example, Bentley, Hughes,

Randall, Rodden, Sawyer, Shapiro, and Sommerville, 1992), and Lea's examination of

rationalist assumptions in the literature on computer-mediated communication (Lea, 1991)—

demonstrate the practical necessity of taking a different view if computer systems are to fit in

with the richness and creativity with which people organise work.

The argument in this thesis for a rethinking of what is considered task relevant in collaborative

writing, is therefore consistent with a general concern emerging in parts of CSCW and in other

fields (sociology of science, 'radical' computer science) to undertake "a thorough review of

concepts of actors and action, motivation, location and causality" (Star, 1992, p.395). A design

implication of the newer perspective, is that when requirements engineering is undertaken for

collaborative writing systems, notions of the work of collaboration, and of what is considered

relevant, should not be too narrowly defined.

9.4.2. General implications

Flexibility

It seems clear from the studies conducted for this thesis that one requirement of systems which

certainly is worth investigating is what in general could be called flexibility. The observations of

great variety in writing practices, a finding consistent with those of Rimmershaw in her interview

studies (Rimmershaw, 1992), poses a particular requirement for designing for flexibility. Agreed

protocols may be adapted, or individual authors may make autonomous decisions as to whether

it is appropriate to break agreements. This is not done in an irresponsible fashion; rather, it is in

response to continuously changing circumstances, unforeseen events, technological

breakdown, and so on. Awareness by the designer that groups may change over their lifetime,

might mean, for example, allowing the way that document versions are managed, any access

restrictions are enforced, and how annotations are done, to be dynamically changed by users.

Designing for this kind of flexibility will, I believe, prove crucial to highly usable coauthoring

E.E. Beck, Thesis December, 94
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tools. Calls for 
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may be), beyond the actual agreements made, be an important factor? If so, a design issue

becomes not the detection or enforcement of agreements, but recognising the importance of

the existence of communication media through which subtle cues can be given. What exactly

these are, might depend on some basic design assumptions of, for example, the collaborators'

familiarity with certain technologies (so if the design is intended for people who can reasonably

be assumed to be comfortable users of e-mail or video links, it may be more reasonable to think

subtleties could be expressed through those media). This may provide a hint to the apparent

importance of face-to-face meetings among collaborative writers (cf. case study (ii) above, and,

in the literature: Rogers and Horton, 1992; Kraut, Galegher, Fish and Chalfonte, 1992): namely,

that the subtle cues, which are widely reported to be more easily exchanged in face-to-face

situations (for example, Heath and Luff, 1991), help sensitivity, which is an important part of the

collaborative writing process. Subtle cues which aid sensitivity cannot be exchanged in a highly

structured environment. Therefore, my analysis indicates that some unstructured channels of

communication will be necessary for groups to work successfully together.
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contents of the emerging document, but also the organising of the work, and the relationships

between these.

Some of the more concrete design implications which could be drawn from the empirical

investigations of this thesis are suggested in the next section.

9.4.3. Some tentative, specific implications

Here, design implications, many touched on in the discussions in the chapters above, are

summarised and drawn into specific suggestions for what the implications might be for

computer systems. This section could be considered a technological thought experiment

inasmuch as little consideration is given to alternatives to computer implementation. Note,

therefore, that these detailed suggestions are to be taken as tentative, and primarily as raising

issues to be considered further. They are nevertheless presented, because it seems important

to demonstrate the process by which an investigation starting from open-ended questions can

lead to concrete system design implications.

Fluctuating group membership

In chapter 5, the implications of the survey findings of fluctuating group membership, and

hence, fluctuating commitment to the group were discussed. The case studies provide

considerably more detail of what this can mean, in one case, for the practical organisation of the

work. In a coauthoring support system, document access and various permissions could easily

be made to depend on group membership. However, if groups may have unclear definition of

membership, it could become problematic if such permissions depend on membership. Further,

the necessary specification to the system of who the members are, could be problematic to

users, and even prove counterproductive in forcing the group to make explicit the status of

various (potential) members. Design issues become, first, to consider carefully what for
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Integration with standard platforms

Shared documents may evolve from private documents, files from electronic communications

and so on. Thus, support tools which allow existing text in other forms to be easily incorporated,

may be useful. Many systems do this, including SEPIA (Streitz, Haake, Hannemann, Lemke,

Shuler, Schütt, and Thüring, 1992).

Formatting

Coauthors may want to make formatting changes throughout. Easy-to-change formatting can

be used in a flexible way not only to help visualise the final document, but can also support a

range of signals among coauthors about interpretive context, for example, by making parts

which are not intended to be in the final version stand out. Computer based tools could support

flexibility by allowing exchange of the document in a formatted form throughout the writing

process.

Grounding communication in the document

It appears that for some changes it is important to communicate the rationale behind them.

Tools might support linkage of communication about the document to changes in the document.

Such linkage could foster common grounding of communication between authors, improving the

comprehensibility of discussion about the document and allowing efficient use of deictic

references. Such facilities have been provided in coauthoring systems: PREP (Neuwirth,

Kaufer, Chandhok, and Morris, 1990) provides facilities for anchoring annotations in particular

"chunks", for example paragraphs, in a draft. For simultaneous coauthoring, SASSE (Baecker,

Nastos, Posner, and Mawby, 1993) and SEPIA (Streitz, Haake, Hannemann, Lemke, Shuler,

Schütt, and Thüring, 1992) both provide telepointers.

Communicating changes

The coauthors regularly drew others' attention to some of their changes by commenting on the

location, and, frequently, their nature. Coauthors also communicated an intended

incompleteness of what had been written through various cues (such as bracketed comments).

This may be important in indicating a willingness to have changes made. Support tools could

reduce overheads of highlighting selected changes by providing easy means of referring to

change locations and optionally allowing notes about the changes to be attached. PREP's

"flexible diff" (Neuwirth, Chandhok, Kaufer, Erion, Morris and Miller, 1992) is one technical

solution to this, in highlighting changes of specified sizes (sentence, word, paragraph).

E.E. Beck, Thesis December, 94
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Author information

Decisions about when and what changes to make to a section were at times influenced by who

had written it. A coauthoring tool might provide lightweight support for knowing who did what,

which a user group may turn on and off. Several systems, including SASSE (Baecker, Nastos,

Posner and Mawby, 1993), provide author information automatically. This is an issue which

needs considerably more exploration, as the more immediate availability of such 'ownership'

information could change the subtle dynamics of groups in which members see themselves as

joint owners of the produced text.

History information

Editing may take place over a brief or extended period. Tools could incorporate lightweight

support for making judgements about the completeness of, and confidence in, parts of the

document. For example, an editing history may be presented as a quick replay of changes. This

might cue coauthors about the context of particular changes, thereby potentially helping

remember the reasons behind. An interesting approach to version management and history

information is provided in the hypermedia version server CoVer (Haake and Haake, 1993),

which is linked with the hypertext (and linear text) coauthoring system SEPIA.

Planning and status information

Authors must decide which part of the document they can most usefully work on and what to

contribute in order to best fulfil goals and avoid duplications or omissions. No individual 'leader'

can be assumed to take the lead in this. Furthermore, plans are not necessarily carried out

even if explicitly agreed. Tools may be of more benefit to coauthors by supporting general

exchange of information about future expectations; about goals achieved or attempted, etc.,

than by requiring users to follow plans previously made. For a structuring and planning tool,

such as GROVE (Ellis, Gibbs, and Rein, 1988), particular attention may need to be paid to

making previous work easy to change. SEPIA's separate "planning space" may prove more

useful to coauthors as a space for unstructured discussion on a variety of issues, including, in a

loose sense, "a meta space for coordinating (...) activities", than as envisaged used to

"externalize his [sic] writing plans, resp. goals", or for "controlling the progress of the design

process" (all quotes Streitz, Haake, Hannemann, Lemke, Shuler, Schütt, and Thüring, 1992,

p.15).

E.E. Beck, Thesis December, 94
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appropriate contributions. Some such information may be appropriate to collect and make

available automatically, other not; more research is needed on this.

9.5. Limitations of the thesis findings

9.5.1. How appropriate was the problem definition?

The definitions of coauthoring, distance, and support are problematic areas, as discussed in

chapter 2. The question of what, for example, coauthoring is, was to some extent avoided in the

empirical work, inasmuch as a 'safe', or uncontroversial, middle ground was chosen. This is an

issue which may have to be addressed in system design. In particular, system features which in

effect may contribute to defining group membership, such as access restrictions, must be

considered carefully for unnecessary restrictiveness.

Distance is an interesting issue in this respect. Although the case studies were of groups which

were unquestionably 'distributed', in that group members were based, and spent all or most of

their time, at institutions and in towns which were geographically separate, anecdotal evidence

suggests one cannot assume that people who are based at the same institution either are able

to meet up easps 
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they were not obtained by random sampling but by self-selection. In terms of the statistical

validity of the specific results obtained, therefore, the survey does not provide for generalisable

results. A different issue in the survey is that, in a sense, it was an attempt to get 'hard'

(quantitative) answers to 'soft' (qualitative) questions. It is not clear that the questionnaire

succeeded in this, but making an attempt may nevertheless have been useful. Despite these

problems, as an exploratory study exploring certain issues and raising 
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to support/address/fit in with the work practices of the participants. It is possible that these are

the kinds of changes which are relatively easy to conceptualise and to implement. However,

they may be of limited interest to others than the developers of that particular technology. In

some cases, this may suffice, as for example in Orr and Crowfoot's (1992) ethnography of the

introduction of radio technology to service engineers. In that case, the object of the study was

the provision of adequate technology for that particular situation, not (apparently) deriving

general implications. Feedback on the use of a particular technology may therefore be an area

in which the contribution of ethnography is particularly appropriate (cf. also Hughes, King,

Rodden, and Andersen, 1994, discussed in chah0.0809372 Tc
 Tc
20.4 0 Td.0356 deriving



160

9.6. Summary of chapter 9

In this chapter, some of the implications of the studies reported in the thesis for the design of

computer systems to support collaborative work, in particular collaborative writing have been

discussed. These include the rethinking of how 'task' is conceptualised, leading to a rejection of

approaches imposing structure on the process, and a call for exploring how flexibility can be

incorporated into system design.

The final chapter, chapter 10, provides a summary of the thesis, draws together the main 
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CHAPTER 10. CONCLUSIONS

10.1. Summary of thesis

This thesis has shown that interesting and relevant implications for systems design can be

found by studying context and dynamics in writing groups. In particular:

In chapter 2, background for the work was provided in terms of a discussion of the notions of

'support', 'collaboration', 'authoring', and 'distance', and the relevant literature. An initial set of

research questions which was the starting point for the work of the thesis were presented. In

chapter 3, the rationale for the methods employed was given in terms of the tension between

the needs of system developers for precise requirements and the desire to see activity as

predictable, and the focus of qualitative, ethnographic field studies on questioning assumptions

and highlighting the contingent nature of activity.

Two preliminary studies were presented in chapter 4, as well as a five-point framework—an

initial attempt at structuring the empirical investigations of this work. Chapter 5 reported on a

survey based on this framework and discussed the results obtained. Some of the interesting

issues identified in the survey were: changing group membership and possible unsureness of

who are the group members even in functioning coauthoring groups; a leadership role being

emergent or non-existing in some groups; and a sense of "sharing" being, to some

respondents, an important element of collaborative writing. The great spread of responses

obtained to most questions started raising the question of what it is that apparently makes eachcd
(In)Tj
-0.025312
(some )Tj
-
(to )Tjga.1598 0 Tc
21.04548.7199 0 Td
sos of the apropriatreness of the framewors; evr3, the of

s t u d i e s  were inroduced', and the five-point framework
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Integralness of disperse kinds of communication to the process: Communication

between the coauthors which superficially might appear to be 'non-task' or 'redundant',

was in the case studies shown to be an integral part of the process, and often provided
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thesis could not be used as a basis for designing standard word processing features as such;

rather, it has proposed perspectives on what kinds of solutions might beneficially be sought with

respect to certain aspects of collaborative work.

Further understanding of collaborative writing

The survey reported in this thesis identified considerable variation among reported experiences

of coauthoring. The issue of where this comes from was not, however, addressed in the survey.

For example, the origins of the respondents' writing tasks were not surveyed. Exploring such

issues would add explanatory power to any subsequent survey undertaken.

The qualitative studies in this thesis, while, significantly, providing evidence of certain practices

of theoretical and practical interest in CSCW writing research, become generalisable j
-t1 



166

BIBLIOGRAPHY

Adelman, C., Jenkins, D., and Kemmis, S. (1976): "Re-thinking Case Study: 



167

Bjerknes, G., and 



168

(1993): Readings in Groupware and Computer-Supported Cooperative Work: Assisting
Human-Human Collaboration (Morgan Kaufman, San Mateo, CA), pp.272-286. (Page

number for quotes refers to reprinted version.)

Flower, L. (1989): "Cognition, Context, and Theory Building" (Occasional Paper no.11, Center
for the Study of Writing, University of California, Berkeley, and Carnegie Mellon
University, USA).

Flower, L.S., and Hayes, J.R. (1980): "The Dynamics of Composing: Making Plans and
Juggling Constraints", in Gregg, L.W. and Steinberg, E.R. (eds): Cognitive Processes in
Writing (Lawrence Erlbaum Associates, Hillsdale, NJ), pp.31-50.

Forman, J. (ed) (1992a): "New Visions of Collaborative Writing" (Boyntoon/Cook Heinemann,



169

Hayes, J.R., and Flower, L.S. (1980a): "Identifying the Organization of Writing Processes",  in
Gregg, L.W., and Steinberg, E.R. (eds): Cognitive Processes in Writing" (Lawrence
Erlbaum Associates, Hillsdale, NJ), pp.3-30.

Hayes, J.R., and Flower, L.S. (1980b): "Writing as Problem Solving", Visible Language, vol.14,
no.4, pp.388-399.

Heath, C., and Luff, P. (1991): "Disembodied Conduct: Communication Through Video in a
Multi-Media Office Environment", in Robertson, S.P., Olson, G.M., and Olson, J.S.
(eds): Proc. CHI'91, the ACM SIGCHI Conference on Human Factors in Computing
Systems (ACM, New York, NY), pp.99-103.

Heath, C., and Luff, P. (1992): "Collaboration and Control: Crisis Management and Multimedia
Technology in London Underground Line Control Rooms", J. CSCW, vol.1, nos.1-2,
pp.69-94.

Hildick, W. (1965): "Word for Word: A Study of Authors' Alterations with Exercises" (Faber and
Faber, London).

Holand, U., and Danielsen, T. (1991): "Describing Cooperation – The Creation of Different
Psychological Phenomena", in Bowers, J.M., and Benford, S.D. (eds): Studies in
Computer Supported Cooperative Work: Theory, Pr30.030 Trn2484 Tc
gD. 12.2402 05 -23.76 Td
(1Tc
12791 Tc
13.625778 Tc
6i 3iTc
47.27 )Tj
-0.051078 Tc
42.2ute3tions in



170

Kraut, R., Egido, C., and Galegher, J. (1988): "Patterns of Contact and Communication in
Scientific Research Collaboration", in: CSCW88, Proceedings of the Conference on
Computer-Supported Cooperative Work, Portland, Oregon, 26-28 Sept (ACM, New
York, NY), pp.206-215.

Kraut, R.E., Galegher, J., and Egido, C. (1988): "Relationships and Tasks in Scientific
Research Collaboration", Human-Computer Interaction, vol.3 (1987-88), pp.31-58.

Kraut, R., Galegher, J., Fish, R., and Chalfonte, B. (1992): "Task Requirements and Media
Choice in Collaborative Writing", Human-Computer Interaction, vol.7, no.4, pp.375-407.

Law, J., and Williams, R.J. (1982): "Putting Facts Together: A Study of Scientific Persuasion",
Social Studies of Science, vol.12, pp.535-558.

Lea, M. (1991): "Rationalist Assumptions in Cross-Media Comparisons of Computer-Mediated
Communication", Behaviour & Information Technology, vol.10, no.2, pp.153-172.

Lea, M., and Spears, R. (1991): "Computer-Mediated Communication, De-individuation and
Group Decision-Making", Int. J. Man-Machine Studies, vol.34, no.2, pp.283-301.

Leland, M.D.P., Fish, R.S., and Kraut, R.E. (1988): "Collaborative Document Production Using
Quilt", in: CSCW88, Proceedings of the Conference on Computer-Supported
Cooperative Work, Portland, Oregon, 26-28 Sept (ACM, New York, NY), pp.206-215.

Lunsford, A., and Ede, L. (1990): Singular Texts/Plural Authors: Perspectives on Collaborative
Writing (Southern Illinois University Press, Carbondale and Edwardsville).

McGuffin, L.J., and Olson, G.M. (1992): ShrEdit: A Shared Electronic Workspace, CSMIL
Technical Report no.45, Cognitive Science and Machine Intelligence Laboratory,
University of Michigan, USA.

Mackay, W.E. (1990): "Users and Customizable Software: A Co-Adaptive Phenomenon", Ph.D.
thesis, Massachusetts Institute of Technology, USA.

Marton, F. (1981): "Phenomenography – Describing Conceptions of the World Around Us",
Instructional Science, vol.10, pp.177-200.

Mhashi, M., Rada, R., Beck, E., Michailidis, A., and  Zeb, A. (1992): "Computer-Supported
Discussion and Annotation", Information Processing & Management, vol.28, no.5,
pp.589-607.

Neuwirth, C.M., Chandhok, ., E . ,  2 E d e ,  " C o m p u t e r - S u 5 8 2 8 1 3  T c 
 1 4 . 4  0  T d 
 ( a n 1 9 8 8 ) :  ) T 2 1 0 2 2  T c 
 2 2 . 8  9 1 1  0  T d n n o . M .  a n d  



171

Orr, J.E., and Crowfoot, N.C. (1992): "Design by Anecdote – The use of Ethnography to Guide
the Application of Technology to Practice", in Proc. PDC'92, the Participatory Design
Conference, Cambridge, Mass, pp.31-37.

Parsons, T., and Shils, E.A. (1966): "The Content of Roles", in Biddle, B.J., and Thomas, E.J.
(eds): Role Theory: Concepts and Research (Wiley, New York), pp.239-242. Adapted
from Parsons, T., and Shils, E.A.: Toward a General Theory of Action (Harvard
University Press, Cambridge, Mass., 1952), pp.208-216.

Pidgeon, N.F., Turner, B.A., and Blockley, D.I. (1991): "The Use of Grounded Theory for
Conceptual Analysis in Knowledge Elicitation", Int. J. Man-Machine Studies, vol.35,
pp.151-173.

Plowman, L. (1991): "Talking and writing: a sociocognitive approach to analysing a group writing
task" (Collaborative Writing Research Group Papers CWRG no.5, School of Cognitive
and Computing Sciences, University of Sussex, UK).

Plowman, L. (1993): "Tracing the Evolution of a Co-Authored Text", Language &
Communication, vol.13, no.3, pp.149-161.

Plowman, L. (1994): "Not Being There: A Pragmatic Approach to Workplace Studies"
(unpublished manuscript; position paper for workshop on 'Approaches to work analysis
for CSCW systems design' at CSCW'94, Conference on Computer Supported
Cooperative Work, Chapel Hill, NC, 22-26 Oct).

Posner, I.R. (1991): "A Study of Collaborative Writing" (M.Sc. dissertation, University of
Toronto, Canada).

Posner, I.R., and Baecker, R.M. (1993): "How people write together", in Baecker, R. (ed):
Readings in Groupware and Computer-Supported Cooperative Work: Assisting Human-
Human Collaboration (Morgan Kaufman, San Mateo, CA), pp.239-250.

Price, D.J. de Solla (1963): "Little Science, Big Science" (Columbia University Press).

Reither, J.A., and Vipond, D. (1989): "Writing as Collaboration", College English, vol.51, no.8,
pp.855-867.

Riley, J. (1983): "The Preparation of Teaching in Higher Education: A Study of the Preparation
of Teaching Materials at the Open University", D.Phil. thesis, University of Sussex, UK.
(Thesis number S 2158.)

Rimmershaw, R. (1992): "Collaborative Writing Practices and Writing Support Technologies",
Instructional Science, vol.21, nos.1/3, pp.15-28.

Robinson, M., and Bannon, L. (1991): "Questioning Representations", in Bannon, L., Robinson,
M., and Schmidt, K. (eds): ECSCW'91, Proceedings of the Second European
Conference on Computer Supported Cooperative Work, Amsterdam, 25-27 Sept
(Kluwer, Dordrecht), pp.219-233. Rodden, T., Mariani, J.A., and Blair, G. (1992):
"Supporting Cooperative Applications", J. CSCW, vol.1, no.1, pp.41-67.

Rogers, Y. (1992): "Ghosts in the Network: Distributed Troubleshooting in a Shared Working
Environment", in Turner, J., and Kraut, R. (eds): CSCW'92, Proceedings of the
Conference on Computer-Supported Cooperative Work, Toronto, 31 Oct-4 Nov (ACM,
New York, NY), pp.123-129.

Rogers, P.S., and Horton, M.S. (1992): "Exploring the Value of Face-to-Face Collaborative
Writing", in Forman, J. (ed) "New Visions of Collaborative Writing" (Boyntoon/Cook
Heinemann, Portsmouth, NH), pp.120-146.



172

Sasse, M.A., Chuang, S.C., and Handley, M.J. (1993): "Support for Collaborative Authoring via
Electronic Mail: The MESSIE Environment", in de Michelis, G., Simone, C., and
Schmidt, K. (eds): ECSCW'93, Proceedings of the Third European Conference on
Computer-Supported Cooperative Work, Milano, 13-17 Sept (Kluwer, Dordrecht),
pp.249-264.

Schmidt, K., and Bannon, L. (1992): "Taking CSCW Seriously: Supporting Articulation Work", J.
CSCW, vol.1, no.1, pp.7-40.

Shapiro, D. (1994): "The Limits of Ethnography: Combining Social Sciences for CSCW". To
appear in Proc. CSCW'94, Conference on Computer Supported Cooperative Work,
Chapel Hill, NC, 22-26 Oct (ACM, New York, NY), pp.417-428.

Sharples, M. (1993a): "Adding a Little Structure to Collaborative Writing", in Diaper, D., and
Sanger, C. (eds): CSCW in Practice: An Introduction and Case Studies (Springer-
Verlag, London), pp.51-67.

Sharples, M. (1993b): "Introduction", in Sharples, M. (ed): Computer-Supported Collaborative
Writing (Springer-Verlag, London), pp.1-7.

Sharples, M., Goodlet, J.S., Beck, E.E., Wood, C.C., Easterbrook, S.M., and Plowman, L.
(1993): "Research Issues in the Study of Computer Supported Collaborative Writing", in
Sharples, M. (ed): Computer-Supported Collaborative Writing (Springer-Verlag,
London), pp.9-28.

Sharples, M., and Pemberton, L. (1988): "Representing Writing: An Account of the Writing
Process With Regard to the Writer's External Representations", (Cognitive Science
Research Paper CSRP no.119, School of Cognitive and Computing Sciences,
University of Sussex, UK).

Sharrock, W., and Anderson, B. (1986): "The Ethnomethodologists" (Ellis Horwood,
Chichester).

SOED (1993): "The New Shorter Oxford English Dictionary", 1993 edition (Oxford University
Press, Oxford).

Star, L.S. (1992): "The Trojan Door: Organizations, Work, and the "Open Black Box" ", Systems
Practice, vol.5, no.4, pp.395-410.

Star, L.S. (1993): "Cooperation Without Consensus in Scientific Problem Solving: Dynamics of
Closure in Open Systems", in Easterbrook, S. (ed): CSCW: Cooperation or Conflict?
(Springer-Verlag, London), pp.93-106.

Strauss, A. (1985): "Work and the Division of Labor", The Sociological Quarterly, vol.26, no.1,
pp.1-19.

Strauss, A.L. (1987): "Qualitative Analysis for Social Scientists" (Cambridge University Press,
Cambridge).

Strauss, A., and Corbin, J. (1990): "Basics of Qualitative Research: Grounded Theory
Procedures and Techniques" (Sage, Newbury Park, CA).

Streitz, N., Haake, J., Hannemann, J., Lemke, A., Shuler, W., Schütt, H., and Thüring, M.
(1992): "SEPIA: A Cooperative Hypermedia Authoring Environment", in Proc. ECHT'92,
the ACM Conference on Hypertext, Milano, 30 Nov-4 Dec, pp.11-22.

Suchman, L.A. (1987): "Plans and Situated Actions: The Problem of Human-Machine
Communication" (Cambridge University Press, Cambridge).



173

Suchman, L. (1988): "From the Program Chair" (preface), in: CSCW88, Proceedings of the
Conference on Computer-Supported Cooperative Work, Portland, Oregon, 26-28 Sept



174

LIST OF APPENDICES

A. Further detail on empirical work:

A.I. List of questions used in semi-structured preliminary interviews.

A.II. Survey questionnaire (final version).

A.III. Scattergrams

Scattergram 5–1. Discussions on content and structure of document vs. discussions on
organisation of work.

Scattergram 5–2. Reported frequency of discussions on work organisation prior to writing vs.
their perceived adequacy.

Scattergram 5–3. Reported frequency of discussions on work organisation during writing vs.
their perceived adequacy.

Scattergram 5–4. Perceived own vs. others' input.

A.IV. E-mail exchanges in group (i).

Appendix B. Publications drawn on in thesis:

B.I. Beck, 1991. A Methodology for Studying the Dynamics of Co-Authoring for the Design of

CSCW Writing Systems. (Position paper in technical report.)

B.II. Beck, 1993. A Survey of Experiences of Collaborative Writing. (Chapter in book.)

B.III. Beck and Bellotti, 1993. Informed Opportunism as Strategy: Supporting Coordination in

Distributed Collaborative Writing. (Paper in conference proceedings.)

B.IV. Beck, forthcoming. Changing Documents/Documenting Changes: Using Computers for

Collaborative Writing Over Distance. (Chapter in book. Draft.)


