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Abstract
The complexity of group interaction means that there

will be many uncertainties in the requirements for

software support tools. Many existing software systems

rely on the adaptability of human users to overcome such

uncertainties. One of the biggest problems is that existing

analysis techniques fail to predict how collaboration will

change as a result of the introduction of a new system. In

this paper we demonstrate the extent to which group

support systems can change an organisation. To address

this problem, better theories of how collaboration evolves





Cause Symptom Example

Lack of

status cues

Easy access

Isolation from

audience

Immediacy

No regulatory

feedback

Lack of

inflection

Established organisational

norms disregarded

Requesters/informers

imbalance

Messages circulate too

widely (info. overload)

Ill-considered thoughts and

gut reactions conveyed

Messages invoke unintended 

reaction in their recipients

People say things to figures of authority 

that they would not otherwise say (or 

even get the chance to)

Delegation of information retrieval tasks 

to others.

Misuse of mailing lists, because people 

don't realise who is on them.

"Flaming"

Humour, irony, etc. cause

misunderstandings

Figure 1: Problems with email and their causes.

Examples include “smiley faces” (made of ASCII

characters) to indicate that a comment isn’t totally serious,

and “FLAME ON / FLAME OFF” to bracket comments

that are consciously inflammatory. Such devices act as a

substitute for other missing cues, and help to ensure that a

message is understood in the way it was intended. In other

words these devices help users to maintain a shared

understanding of the communication process.

3 . Definitions

In order to predict more accurately the impact of a new

software system on group interaction, a better

understanding of that interaction is required. We will first

define the terms shared understanding, breakdown and

conflict. We will then consider the roles that these play in

group interaction.

3 . 1 . Shared Understanding

Two or more people have a shared understanding of a

situation if they have equivalent expectations about that

situation. By ‘expectations’ we mean their explanations of

the situation and predictions for how it might develop. We

assume that such expectations are based on some form of

mental model of the situation, although it is not our

purpose to characterise such mental models further.

The role of situation is crucial. Outside a particular

situation, there is no guarantee that a shared understanding

will hold, as there is no guarantee that the participants

will generate the same expectations in different situations.

By ‘situation’ we mean an episode of interaction and the

environment in which it takes place. Extensive definitions

of what constitutes a situation can be found in Cody and

McLaughlin [14], who analyse the use of situation in the

methodologies of social and cognitive psychology, and

Norman [15], who introduces a debate on the importance

of situation for theories of cognition.

A shared understanding may be fragile or robust,

depending on whether it still holds in different situations.

If it is very robust, it may well be the case that the

participants have identical mental models. However, we

expect that this may be hard to determine. In practice, we

do not worry about whether mental models are identical,

as we do not wish to make any claims about how the

participants derive their expectations. Nor can we expect

to observe reliably the application of a shared

understanding to different situations, in order to measure

robustness. However, we can sometimes detect when a

shared understanding has failed to transfer to a new

situation, in the occurrence of a coordination breakdown.

Note that shared understanding, as we define it, is

distinct from the notion of common (or mutual)

knowledge as used in the literature on multi-agent systems

[16]. Firstly, common knowledge is usually defined as

knowledge that is known to be common [17], whereas our

definition of shared understanding does not require the

participants to know whether they have it. Secondly, we

wish to distinguish between knowledge  as facts or

assertions that are generally true about the world, and

models which are constructed by participants to explain or

reason about situations.

3 . 2 . Coordination Breakdowns

It is often the case that a person’s expectations about a

situation are not borne out. A coordination breakdown is a

mismatch between the expectations of one participant and







or to force a confrontation. Alternatively, the intention

may be to manipulate another person’s mental models by

misleading them. For example, failing to give expected

response cues may lead another person to assume there is

disagreement where there is not.

Such technig to give expected



aids to its development. However, the understanding can

sometimes be reconstructed by reviewing external

representations.

Norman [35] considers the role of external

representations for conveying understanding, giving an

example of a person relating the story of a car accident by

pushing pencils and paper clips around on a table. He

argues that external representations must be supported by

an artefact, and that the role of cognitive artefacts is vital

in amplifying our ability to communicate.

Abstract ion ,  d i f ferent ia t ion ,  def in i t ion ,

summarisation: These provide points where shared

understanding is explicitly checked and discussed.

Abstraction is used to ignore detail in order to establish

the overall concepts. Summarisation is used by the hearer,

both to check that something has been understood

correctly, and as an indication of closure on a topic.

Report writing: This forces a group to set out their

understanding explicitly. Note that producing a report

doesn’t necessarily involve resolving any conflicts, as a

report is not necessarily univocal. However, whether the

report reflects a shared understanding or describes a

conflict, the act of setting it out ensures that the situation

is explored. At the very least, report writing ensures that



of possible situations in anticipation of their occurrence.

This analysis does not explain the confusion and

uncertainty which often accompany breakdowns. We can

account for these by considering the degree to which

members of the team are clear about the relationships

between their mental models. For example, participants

may perceive there to be a shared understanding, whether

or not any shared understanding exists. This may lead

them to form mental models of how the team will react to

particular situations. We term these team models.

Team models might be very simplistic, perhaps even

not available to conscious reflection, or they might be

very detailed, and explicitly shared. For example, all

members of the team may have accurate mental models of

how the team operates, including where there are

differences of perspective, and where there are conflicts.

On the other hand, the team may have vague or inaccurate

models of the team operation, perhaps leading them to

make incorrect predictions about how other members of

the team will perform in a given situation.

The degree to which team models are made explicit and

shared will affect how well the team can exploit

breakdown and conflict. Confusion occurs when a team

model is no longer accurate. This may be because the

situation has changed, because individual mental models

have evolved, or merely because the team model is too

vague, or never was accurate.

If new team models are developed rapidly in response to

a transition, the confusion will be short-lived. If the

transition is deliberate, such as an explicit, successful

resolution of a conflict, the team model might be updated

immediately. Note that in any case, the new team model

may take time to internalise and to supplant existing

models. This may prolong the confusion.

One problem with many groupware applications is that

they mask occurrences of breakdowns. In the email

example, the ability to reply instantly does not allow the

recipient time to update their mental model of the other

person, through a process of reflection upon the tone and

contents of the message. Part of the problem is that

expectations for communication through email are based

on mental models of other forms of interaction, such as

telephone, letter writing and face to face communication.

As email does not provide the same cues as any of these

other media, breakdowns go unnoticed, and the period of

confusion is prolonged.

6 . Conclusions

In this paper, we argued that existing approaches to the

analysis of group activities do not adequately predict the

results of introducing a new software system. To

demonstrate the extent of the problem, we discussed how a

relatively simple group support system such as email can

cause a wide range of problems, as it interrupts established

group, organisational and cultural norms.

To address this problem, we have begun to develop a

model of collaborative behaviour that focuses on the

concepts of shared understanding, breakdown and conflict.

In particular, breakdown is seen have having a vital role in

group interaction, in revealing the limitations of shared

understanding, and revealing hidden conflicts.

We examined the mechanisms of group interaction

which lead to breakdown. The purpose of this analysis is

not to avoid breakdowns, but rather to improve our

understanding of the role that they play in group

interaction. We also analysed ‘harmonising’ mechanisms,

which help develop shared understanding.

The model can be used to assist in the development of

new groupware applications in two ways. Firstly, the

analysis of breakdown and harmonisation mechanisms

provides an analytical framework through which data

gathered from field studies of group interaction can be

interpreted. Secondly, proposed designs for group support

systems can be evaluated in terms of support for these

mechanisms, to predict how well a group will adapr to emT
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