Proceedings of the Third European Conference on Computer-Supported Cooperative Work
13-17 September, 1993, Milan, Italy
G. De Michelis, C. Simone and K. Schmidt (Editors)

Informed Opportunism as Strategy:
Supporting Coordination in Distributed
Collaborative Writing

Eevi E. Beck 7™
fUniversity of Sussex, UK

Victoria M. E. Bellotti "
*Rank Xerox Cambridge EuroPARC, UK

Abstract: There is litle understanding of how distributed writing groups manage their col-
laboration and what kinds of support are most useful. The paper presents three case
studies of distributed collaborative writing groups in academia. The process evolves over
time, constantly adapting to changing circumstances. Co-authors offer and make use of a
range of information. Their subsequent opportunistic use of this information to make appro-
priate ad hoc decisions in new circumstances, appears to be essential to achieve flexibility
and coordination. We call this informed opportunism. We identify design implications for
support tools for distributed collaborative writing.

1 Introduction

The rapid development of communications technology is making it easier and more
cost effective for many people to communicate with others over a wider area than
ever before. Some find it convenient or necessary to work closely with colleagues
who are great distances away, and to collaborate on documents with them. The
chances are increasingly that co-authors of documents are distributed over a wide
area and must use that same telecommunications technology to support communi-
cation and management of writing activity.

Research on co-authoring is increasing in the humanities (Lunsford and Ede
1990; Forman 1992) as well as in CSCW. An increasing number of interview stud-
ies (e.g. Posner 1991; Rimmershaw 1992) and surveys (e.g. Lunsford and Ede 1990;
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Couture and Rymer 199i; Chandler 1992; Beck 1993) are becoming available. Few
longitudinal studies of the process of collaborative writing exist (although see Law
and Williams 1982; Riley 1983; Couture and Rymer 1991; and Plowman 1992; and
a growing number of self-reports of the experience of co-authoring). Co-authoring
can be defined in many ways (Lunsford and Ede 1990), giving different perspectives
on what the practices of co-authoring are (Couture and Rymer 1991). The assigning
of authorship to academic papers is in itself a subject of study (e.g. Trimbur and
Braun.1992). : o

We are interested in ‘close’ co-authoring, as opposed to, for example, editing,
and define this as the Writ'mg of documents by two or more persons, where the
names appearing in the author list are those of people who considered themselves
involved in the writing of that document. We feel that for distributed co-authoring
groups, i.e. those working together across geographic distance, there is a particular
potential for appropriately designed computer-based tools being helpful.

Over the past few years there has been a rapid growth in the number of collabo-
rative writing tools, e.g. QUILT (Leland, Fish, and Kraut 1988), GROVE (Ellis, Gibbs,
and Rein 1990), SHREDIT (McGuffin and Olson 1992), and PREP (Neuwirth, Chand-
hok, Kaufer, Erion, Morris, and Miller 1992); and hypermedia co-authoring tools,
e.g. COAUTHOR (Hahn, Jarke, Eherer, and Kreplin 1991). Some are designed to sup-
port writing together both at the same time and at different times, e.g. SASSE
(Baecker, Nastos, Posner, and Mawby 1993). Few are designed for distributed co-
authoring, an exception being MESSIE (Sasse, Chuang, and Handley 1993).

We have studied co-authoring in academia and have, however, found no evi-
dence of use of special collaborative writing tools, except among those close to the
development teams. Instead, face-to-face meetings, conventional workstation and
printing technology, telephone, facsimile (fax), and post appear to be the means by
which information is exchanged and activities managed. This is consistent with a
general concern, e.g. with Kling (1991), that the use of CSCW tools has not prolif-
erated at a rate corresponding to the increasingly sophisticated range of systems
available. This problem has been attributed to a poor understanding of the way in
which groups collaborate (Kraemer and Pinsonneault 1990; Grudin 1991).

An early indication that a distinction between discussion and annotation may not
be useful for all co-authors (see Mhashi, Rada, Beck, Zeb, and Michailidis 1992),
prompted our interest in whether other distinctions proposed in the analysis of writ-
ing make sense to users of the systemsl, or whether inappropriate assumptions are
finding their way into collaborative writing systems. Does co-authoring proceed
through ‘stages’ which it is meaningful to design to? COAUTHOR is one of several
systems which has a strong separation of idea generation from text writing. Here,
despite “no rigid phase model [being] intended” (p. 81), strong assumptions of what

1 Our concern here is not with whether such distinctions are appropnate in the analysis of writing or collabo-
rative writing, nor with whether they provide useful frameworks for thinking about writing support, but, rather,
with whether wholesale application of analytical and theoretical distinctions 1nto support tools, distinctions such
as those based on Flower and Hayes’ influential cognitive model of writing (e.g. Flower and Hayes 1980);
encourage a task onented approach which may prove unnecessarily restrictive to users, Note that Flower herself
1n a later paper calls for writing research now to “explain how context cues cognition” (Flower 1989, p 1)

i
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the phases are, and the order in which work should be done, are evident: “The first
phase of idea processing determines the issues (...). During the second phase of doc-
ument design a formal document structure has to be set up and associated with the
conceptual items from the idea processing phase.” (Hahn et al. 1991, pp. 80-81,
orig. italics). Explicit role support has been called for e.g. in Baecker et al. 1993.
But do co-authors allocate responsibilities pre hoc and stick with those decisions so
that choosing and enforcing ‘roles’ is useful? The co-author roles arrived at in
Posner 1991 from interviews with co-authors, were derived from post hoc analysis
of what activities the co-authors had spent most of their time on and were not nec-
essarily what they would have chosen initially (indeed, the final role had changed
from initial expectations in one of the cases), whereas explicit role support presum-
ably would require co-authors to commit to roles early. In what sense do writing
groups devise ‘strategies’? Sharples 1992 gives as pre-existing ‘strategies for dis-
tributed collaborative writing’ patterns of task distribution (‘parallel’, ‘sequential’,
‘reciprocal’) which have little empirical basis. Our concern is that unhelpful
assumptions about co-authoring may become reified and find their way into system
design, repeating the problem identified by Tatar, Foster and Bobrow (1991): in
examining reasons for failures of the COGNOTER system, Tatar et al. found that
incorrect assumptions about human communication had become enshrined in the
design. They concluded that “[i]n 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 et al. 1991, p. 207).

The aim of this paper is to document practices in distributed co-authoring groups
which we have observed in academia which do not support the above assumptions:
salient features are not the carrying out of tidy agreements, but great flexibility and
context sensitivity with which co-authors interpret information and situations and
come to decisions about appropriate courses of action, even to the extent of unilat-
erally contradicting agreements. We call this strategy Informed 0pportunism2.

Below, we summarise the findings of two preliminary studies which looked at
organisational aspects of co-authoring. These studies provided the impetus for the
subsequent longitudinal case-studies. Then we present the case-studies themselves,
examining in more detail the dynamic changes in the co-authoring process, with a
particular emphasis on two basic questions about the nature of and support require-
ments for the coordination of individual activity within distributed co-authoring
groups. Finally, we present design recommendations based on our findings.

2 Preliminary studies

Two studies of group organisation and collaboration aspects of co-authoring prac-
tices were undertaken. Initially, semi-structured interviews of 1-2 hours length were
conducted with about ten co-authors. Issues which appeared to be the most impor-

2. ‘Opportumism’ is intended in the sense of “being gurded by what seems possible, or by circumstances, in
determning policy; preferring what can be done to what should be done” (Oxford Advanced Learner’s Dictio-
nary of Current English, 1974 edition) We refer to this as a ‘strategy’ only in the sense of “skill in managing
any affair” (Oxford Adv. L.’s Dict. of Curr. Eng., ithid ), not e g. the systematic making and execution of plans.
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tant to the mterv1ewees were reshaped into an exploratory questionnaire survey
which was distributed to 23 academic researchers

The respondents answered 24 multlple choice and rating questions, as well as
supplementary open ended questions, with respect to one instance of co-authoring
they had experienced. The questions addressed aspects of co-authoring practices
ranging from distribution of respons1b1ht1es and discussions of the organization of
the group, to membership changes, relative contributions by co-authors, motivation,
perceptions of success and notions of collaboratlve writing.

Examples of questions asked are: Except for right at the beginning, were you at
any point ever unsure about who were going to be the co-authors? (Replies allowed:
Yes/No/Don’t know; elaboration requested for yes-answers). What is, to you per-
sonally, the purpose of taking part in‘collaborative writing? (open-ended question).
The main findings of the mterv1ew studles and survey are summarised in the follow-
ing sections (for further details on the survey, see Beck 1993).

i

2.1 Group membership and roles

One third of the survey respondents indicated that membership of their writing
group had changed while writing. Five respondents (23%) reported being unsure at
some point who the co-authors were going to be. Thus group membership in the
general case cannot be taken to be statxc, but is in many groups dynamically chang-
ing. Group leadership was attnbuted in equal proportions to a self-appointed leader
or facilitator; an agreed leader/facmtator/pro_ject manager, and ‘no-one’. This sug-
gests that a system designer would be unjustified in assuming the presence of an
agreed ‘leader’ in an academlc ‘collaborative writing group. The extent to which
responsibilities were clearly divided between co-authors appeared to vary, with
some evidence that it was more common for there to be overlapping areas of respon-
sibility than not. Co- authors in the mterv1ew study reported frequent departures
from agreed areas of respons1b111ty mlreysponse to the progress of the joint writing.

LI t
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All survey respondents mdlcated that a very important measure of success was that
the resulting document was acceptable to themselves. There was less agreement on
quality, good communications, and gettmg on well with each other being important,
although these also scored high mans The contents and structure of the documents
were not reported planned in advance so much as discussed during the writing. The
question of the importance of ‘Close adherence to an initial plan’ received
extremely varied ratings, with a medium to low mean.
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2.3 Implications .

The preliminary studies indicated that academic co-authoring groups may be sub-
ject to a complex mix of environmental influences, to the extent that roles, goals,
and strategies must be regarded as subject to unpredictable change at any time. One
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interesting issue is, if there is such unpredictability, how do co-authors achieve the
necessary coordination of activities to produce a document together? This is what
our case studies set out to explore. We shall see how this suggests approaches to
answering the question of appropriate system support. For example, the observation
that the nature of the group and its mode of operation evolves dynamically in
response to a multitude of factors relating to both group and individual member’s
contexts, gives an indication that a tool which is to fit in with this must incorporate
great flexibility to accommodate the adapting process.

2.4 Communication and coordination: the research questions

A crucial point, we feel, is the manner in which individual work is related to the
group as a whole. Co-authors make autonomous decisions when working alone,
under changing and unpredictable conditions, which the group cannot foresee or
plan for. However, in close collaboration each author must maintain awareness of
and offer information about the current state of affairs to others, so that work is coor-
dinated and appropriate contributions are made.

Communication mechanisms would seem critical to coordination of the collabo-
rative writing endeavour. For distributed authors it is these mechanisms which are
most likely to be particularly problematic. We would like to understand more about:
* How a document comes to exist and evolve into its final version.

» How co-authors manage access to the document.
* How co-authors decide what and when to write.

In each case we focus on information exchange and ask what co-authors inform
each other of, and how.

In the following section we describe our investigation of these issues. Section 4
addresses the design implications. )

3 Three case studies

Three observational case studies were conducted of in vivo distributed collaborative
writing, i.e. as it was taking place in everyday work. The co-authors were employed
in research in academia and industry. The completed documents were to be papers
presenting research findings for publication in academic journals or conferences.
The length of the joint writing ranged from three weeks (plus a post-review, final
camera-ready copy preparation effort) to over a year.

3.1 The groups

Group A

Context, document and members: There were three co-authors, here referred to as
Al, A2, and A3. Co-authors A2 and A3 were in the same building, whereas Al was
at a different institution 2-3 hours’ drive away. The three formed the core of a
research group which had already published one journal article. The document fol-
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lowed in this case study was another journal paper reporting on further research
findings. There was no deadline. Al and A2 were working on two other papers as
well as a book concurrently with this paper.

Communication and supporting technology: A3 had been anticipated fully
involved, but rarely took part in meetings, even at his own institution. Instead, Al
and A2 produced most of the paper without him. Al and A2 were in regular contact,
travelling to meet face-to-face 1-2 times per month, and telephoning 1-2 times per
week. They made use of stand-alone text editors, diskettes, and occasionally fax
transmission (3-4 times over four months). Other technologies available included
electronic mail (email), which was viewed as potentially useful but never used.

Group B

Context, document and members: There were two co-authors, B1 and B2, 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, in camera-ready format, to a
conference. During the three weeks while most of the writing was done, there was
considerable time pressure to meet the main deadline for dispatch (after the paper
was accepted, further modificatioris were made).

Communication and supporting technology: B1 and B2 met face-to-face very
early on, before the writing really started, but not while writing. There were daily
email exchanges. Telephone calls were 1-2 per week during the busiest 3 weeks. Fax
was used once, to send publishers’ formatting instructions. Both authors used a
sophisticated single-user text editing package. They transferred the entire document
between them up to three times per 24-hr period, using electronic file exchange on
networked workstations. This was b)} far the most intensive of the three groups.

Group C

Context, document and members: Two co-authors, C1 and C2, 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.

Communication and supporting technology: Prior to separating, printouts of the
entire document were transferred twice. At separation, C2 took a copy of the file on
a diskette. After separation, email was the only means of communication until a
visit by C2 to C1 (for purposes other than this paper). The cost of telephoning was
considered prohibitive. The writing is ongoing, and only the group’s initial work is
considered in this paper.

3.2 Method

In each case-study, interviews were conducted with the co-authors as soon as pos-
sible after their decision to write a paper, and after the completion of the writing.
There were frequent follow-up interviews, mainly over the telephone. Interviews
were audio recorded, and conducted with co-authors on their own. In addition, some
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Figure 1. Growth in group B’s document size over time. The horizontal axis represents time in days
at which a version of the document was exchanged from co-author Bl to co-author B2 and vice
versa. Dashed lines indicate a compressed timescale. The vertical axis indicates size of the document
in blocks (one block is approximately 1000 characters’ worth of data). Each version is represented
by two bar heights to indicate the size of the text-only document file and the formatted document file.
(Note that the formatted sizes exclude a large figure in the original versions (about 30 000 blocks)
which the coauthors inserted into version 2, removed again (because it was slowing down their
system) for version 6, and reinstated for version 18.) Two gaps in time are indicated by broken lines:
between versions 1 and 2 (one week), and between versions 21 and 22 (approximately 4 months).

observation of co-authors working together was possible. Email messages, as well
as notes on and intermediate versions of the document, were stored. In group B, all
communication between the co-authors about the paper was recorded.

In the following three sections we report on our findings on what and how distri-
bution of information took place. We then summarise our findings and address the
question of desirable features of support tools for distributed co-authoring.

3.3 Document creation and evolution into its final version

Creation

In both groups A and B, an explicit decision to start writing a paper existed before
writing started. Group B met to discuss the topic and content of their document
before they began writing it. In group C, on the other hand, there was a gradual pro-
cess 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.

Evolution : )

For group B, we were able to store a complete set of versions of the document
exchanged between the co-authors. Figure 1 shows the development of the paper in
terms of the sizes of each of the 24 versions they exchanged.

The bulk of the writing took place over 22 days. The gaps between versions 2
and 3, and 18 and 22, were due to absence of B1 or B2; in each case, the other one
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went on writing. So, although the last exchange before the deadline was day 17
when Bl went away oh atrip, B2 continued writing up to day 19. On day 11 the
network connection was not working and thus no exchanges were possible.

A high level of activity was evident until Bl's departure, with a pesk at three
exchanges of drafts on day 16. The deadline for sending off the document was day
19, when co-author B2 submitted version 21. (In Figure 1, version 21 is shown on
day 22, when B1 returned and saw acopy). After notification of paper acceptance,
versions 22-24 were produced as afina revison before publication. These were
exchanged over two days approximately four months after initial submission.

Figure 1 shows that in group B, the document reached its full size early: aready
version 7 was of asimilar sizeto thelast 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 Bl's and B2's communications.
They put in headers, some with mock section contents, which helped organize exist-
ing text and apparently acted as placeholders and reminders of actions to be
completed in the future. Headers were also important aides in communicating sum-
maries 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), thefiguremoved to the last page (sinceit lookslikeit will require
manual placement), a rewrite of, the [section name] stuff, and various other small
modifications." (email message accompanying version 6).

Some formatting changes also show up in the graph: between versions 5 and 6,
the document was re-formatted from single-column to double-column, resulting in
an increase in the formatted size but not the text size.

In producing group B's document, no significant restructuring was done from
verson 13 onwards. Interestingly, most other changes—additions, deletions, and
rewordings—occurred throughout. The volume of changes trailed off after version
18. ' !

For group A, the process of writing was closdly intertwined with other work
including writing of other publications. Their way of working together was diverse,
changing throughout the process. At face-to-face meetings, they would often sit
down by the word processor and compose or review parts of the document together.
Twice, an electronic file was exchanged by storing it on afloppy disk and handing
this over at face-to-face meetings. Between meetings, they would normally work on
separate sections, which one of them (usualy A2, who was more experienced with
the word processor) would incorporate into the current version. During the three
months of writing, the document evolved largely through parts being passed
between Al and A2 (rarely the whole document), typically every week or two.

The rate of communication in group C was the lowest of the three case-studies.
Over one year the document was expanded from aninitial 3-4 page version written
by C2 without aview to producing afull-length paper, to an expansion by CI into
20-odd pages; in retrospect referred to as thefirst draft. C2 had donerelated writing
for other purposes and incorporated this into a second draft, which was discussed
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