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Own office | Roaming Overall
(N=152) | (N=142) | (N=294)
% Total Work 14 17 31
Mean duration 237 1.38 1.89
(mins)
Mean  frequency 11.57 12.38 5.98
(mins)
% Unscheduled 89.47 96.48 92.86
% Dyadic 82.23 84.50 83.32

Figure 1: Informal communication characteristics, for
own office, and roaming

In a typical scenario here, the recipient is engaged in prior
activity which is interrupted to initiate the interaction. We
noted the cues that the caller used to determine when to ini-
tiate. Very few of these interactions (11%) were prefaced by
greetings (e.g. “hello”, “hi”) by either party. When the recip-
ient was already engaged in activity, the callers only waited
for a verbal or visual orienting sign of attention from the re-
cipient on 32% of occasions, other times they just launched
into the interaction. Visual orientation was defined as a phys-
ical body movement towards the caller, and such movements
were obvious in the majority of cases, because attention had
previously been directed at the desktop (reading, writing,
phone) or at another person (talking), so that gaze at the
caller produced a distinct head movement. There was only
one instance of verbal orientation (“Take a seat”).

The recipient’s prior activity determined interruptibility. Ac-
tivities involving talking were less interruptible than silent
reading or writing, with callers being more likely to wait for
an orienting cue before commencing (x? = 11.21, p < 0.001,
df = 1). There were no differences in interruptibility, how-
ever, between the different forms of verbal activity, namely
talking, dictating and phoning.

We also analysed interaction closings. Only 3% of occasions
ended with formal farewells (“bye”, “see you™). There were
also few verbal or visual orienting signs (e.g. turning away)
given to indicate conversations were about to close: these

only occurred on 21% of occasions.

To determine how participants managed context we analysed
the first utterance of each interaction, after the greeting, We
noted whether or not this first utterance assumes a common
reference to a previous interaction or issue, and prior knowl-
edge on the part of the recipient. On 75% of occasions, par-
ticipants assumed prior context, this was often accompanied
by deixis, e.g.

‘‘mm - this invoice have you got the
original quote and also the quote from
Triangle?’’

’’1T have taken a detailed look at this
now, and the problem was Lt
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Frequent | Infrequent | Chi-Squared
Duration (secs) 37.8 219.0
JeGreetings 2 23 12.06*
%Farewells 0 10 5.13%
YoInterruption 91 64 11.90*
%Final 21 43 5.86*
arrangement
%Previous context 24 19 0.37

Figure 2: Impact of interaction frequency

Contrast this with interactions which have no prior history or
context.

‘’Hello B., we’‘re doing a bit of an
audit around the site r

‘“'/B., I'm taking a couple of days leave,
Monday and Tuesday.’’

Context management also involves planning the next time to
converse. Given the opportunistic nature of most of these
conversations, we examined when people formally made ar-
rangements to meet again. We looked at the final utterance,
or when there were farewells, the penultimate utterance. Ar-
rangements were defined as agreed future directed actions or
scheduling meetings. Formal arrangements were made on
28% of occasions only.

The Effect Of Interaction Frequency On Structure

Next we examined how Own Office communications dif-
fered depending on interaction frequency. Frequency af-
fects the interactants’ familiarity with the subject material
and each other. We identified interactions between people
who talked infrequently'. This analysis was conducted only
for the dyadic interactions.

As we expected, more frequent interactants had briefer con-
versations (Pearson r =-0.24, p < 0.05, df = 103). Frequent
interactants were much less likely to be formal, producing
fewer greetings and farewells and more interruptions (defined
as an interaction that begins in the absence of a recipient vi-
sual/verbal attention cue). Asterisks in the Figure indicate
significance levels at p < 0.05. Frequent interactants also
made fewer future-directed arrangements within the meet-
ing. Arranged meetings were also much less likely to occur
between frequent interactants (x> = 10.58, p < 0.001, df
= 1). Contrary to our expectations, however, frequency had
little effect on whether participants chose to preface their con-
versations with remarks that reintroduced context. We had
expected familiar interactants to have little need for explicit

Defined as those who over the whole week averaged fewer than two
interactions per day. Thus we categorised 55% of conversations as occurring
between infrequent interactants, and 45% between frequent interactants.
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Annotate | Cue | Answer | Prop |
Report 56.3 732 | 833 | 857 |
Memo 43.8 24 4.2 0 |
File 0 14.6 8.3 0 |
Other 0 9.8 4.2 143 |
% Joint 25 41.5 50 46.4 |

Figure 3: Document usage: type and function

contextreintroduction, butit may be that frequent interactants
share many potential contexts and it is therefore necessary for
them to be explicit about context in order to distinguish these.

The Role Of Documents

Documents were involved in 53% of all Own Office inter-
actions. We analysed the episodes containing documents.
The four main types of documents were reports (typed ma-
terials); memos (personal notes/postits/handwritten notes);
files (material accessed from an archive); and other (includ-
ing photos, viewgraphs, books). We also looked at how the
document was used during the conversation: for annotation
or signing; to ask a question; to answer a question; or as a
conversational prop, where participants used the document to
structure the conversation by repeated visual attention, refer-
ence and gesture at the document[16, 19]. When a document
served multiple functions we noted each of these. Figure 3
shows that reports were the most common type of document
involved in conversations, and that most of the time these
were talked about (for question, cue or prop). Annotation
of reports was less common, and almost half of annotation
was personal notes. We also looked at when the document
was shared (defined as joint visual orientation). Information
cue, answer, and prop functions, normally involved sharing
documents. Annotation in contrast, was normally a solitary
activity.

SYSTEM IMPLICATIONS

How might we support informal interactions when groups
are geographically distributed? Again we add the proviso
that these findings are based on a very small sample and may
be sensitive to job specification, physical layout and office
culture. We should also test our analyses against people’s
perceptions of the structure and function of these interac-
tions. This study did not determine, for example, the relative
importance of office versus meeting room conversations for
participants, or the perceived intrusiveness of different ways
of initiating conversations. Nevertheless, our study docu-
ments the frequency of informal communications: they ac-
count for 31% of office activity. Taken together with other
studies showing that removing such interactions significantly
decreases effective collaboration [7], this reinforces claims
that this is a major area for technology support.

Our results show that such interactions are generally dyadic,
very brief, with few formal greetings or farewells, and callers
often began without waiting for visible signs of recipient
readiness. The absence of openings and closings and their
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interruptive nature suggests a view of informal communi-
cations as one long, intermittent communication comprising
multiple brief related fragments with an open channel. Figure
2 also shows that infrequent interactants tend to have longer
conversations and be slightly more formal.

How might we support this in software? One possibility is
persistent audio/video links to the set of frequent interactants,
offering minimal cost in initiating conversation, and ready
access to the current workgroup. For infrequent interactants,
a connection model may be more appropriate but connection
must still be quick and effortless: if the whole interaction
only lasts a few minutes, then start up and close must be brief
compared with this[5, 18].

How should we achieve initiation? Overall the data suggest
that frequent callers begin almost regardless of recipient’s
visual activity. Thus current implementations of “glance”
facilities[5, 9], in allowing the caller information about the
presence/absence of the recipient, and the recipient an audio
cue that they are being observed, may be sufficient here.
It does not seem to be necessary to supplement this with
more specific information about recipient’s visual attention,
e.g. whether they are reading or writing. Recipient’s verbal
activity was important in initiation, however, so that a brief
“eavesdrop”, giving an indication of whether the recipient
is talking, may be useful here?. More formal methods of
initiation requiring recipient feedback may be needed with
less frequent callers, given that they were more likely to
wait for a recipient cue before beginning. Visual recipient
feedback has been shown to be important for certain classes
of video mediated interactions[6].

Over half the interactions involved documents, suggesting
the need for an integrated Shared Workspace. Document use
indicates a requirement for simple systems rather than full-
blown shared editors. A system that allowed mutual viewing
of documents, with the ability to point at and possibly make
simple annotations, may be all that is required here[19].

Most interactions were dyadic, arguing for videophone rather
than multiparty systems, although 88% of interactions were
terminated by a third party joining an existing conversation.
There may therefore be a need to support this type of inter-
jection. Conversations in offices were more frequent than
commons area conversations, with only 15% of conversa-
tions occurring in public areas. This implies that we should
focus on desktop communications rather than commons-area
applications[4], although further data should be collected
about the relative importance to the participants of the differ-
ent classes of conversation.

A relatively large number of roaming interactions take place
in other people’s offices. This indicates that the callers were
deliberately looking for the recipients for a particular purpose,
rather than "falling into” conversation with others they hap-
pened to bump into while out of the office. Thus interactions
appeared purposeful even though they were not generally
scheduled to take place in advance. This was suggested by
the character of opening lines of interactions, and by the fact

2This may have to be masked to preserve privacy, but the important
information to transmit is that the recipient is engaged in conversation
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that the majority of roaming interactions were self-initiated
(75%) whereas most own office interactions were initiated by
others (60%). This again argues for desktop connections and
explains the lack of success of attempts to connect arbitrary
participants via videophones[4].

Consistent with other studies, our participants experienced
problems in achieving connection outside the building[13].
People are often away from their desks, explaining the ob-
served lack of success in making phone calls. Combinations
of communication technologies are needed to address this
problem. We need increased integration of synchronous
technologies with those that do not require temporal co-
ordination, eg. voicemail or electronic postits[18], for non-
urgent messages. For urgent communications, that require
immediate response, the requirement might be for a mobile
phone or pager. Further studies about the urgency, and hence
the requirement for synchrony for different types of inter-
personal communications are needed to determine the appro-
priate technologies here. We also need to understand how to
present these different communication options, eg. postit ver-
sus pager, to the caller, and to provide effective filters for the
recipient to prevent intrusions in non-urgent circumstances.
This integration should allow asynchronous technologies to
play an importantrole in co-ordinating remote interactants in
the absence of a shared physical environment.

THEORETICAL ISSUES

Our data also have ramifications for conversational theory.
Conversations are traditionally regarded as having a begin-
ning and ending, with conversational context evolving through
the discussion. In contrast, we found that informal commu-
nications seem to consist of one long intermittent conversa-
tion consisting of multiple unplanned fragments often lacking
openings and closings. This presents two major problems for
participants that do not occur in standard conversations ac-
counts (a) co-ordination to achieve co-presence, given the
unplanned nature of the fragments; (b) regenerating context
because of time lags and intervening activity between inter-
mittent interactions.

How is co-ordination achieved given the amount of time that
people spend away from their offices and in conversation with
others? Currently co-ordination works most effectively for
physically collocated people because they have multiple op-
portunities to find the other people available for conversation.
The challenge for future technology is in supplying this type
of information for geographically distributed groups. Com-
munication frequency also affected the planning of such inter-
actions: people who met often, had little need to pre-arrange
meetings, because the frequency of interaction guaranteed
multiple future opportunities to interact. The opportunistic
nature also explains another finding. Two person conversa-
tions are more likely than multiparty because the chances of
two people being at the same location at a given time are
greater than for three.

There may also be degrees of opportunism and another issue
concerns the differences between interactions that are: (a)
pre-arranged by both participants; (b) brought about when just
one participant seeks another out; (¢) the result of genuinely
chance encounters, where neither intended the interaction
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to take place. Our findings were that interactions "on the
move" are much shorter than those in meeting rooms, which
may support the view that genuinely chance encounters are
briefer than pre-arranged ones, but we need to validate this
against participant’s accounts of how different interactions
come about.

Another related variable is where the interaction occurred,
and we found differences in duration relating to location.
Why is this? Conversational resources such as documents
may be limited at out-of-office locations, such as commons-
areas or "on the move”, and this may reduce conversational
duration, because of the absence of these resources. Lo-
cations may also differ in their perceived intrusiveness: in
commons-areas or "on the move" the caller is not interrupting
the recipient in mid-activity, so that even infrequent interac-
tants may show little initiation behaviour.

How is context management achieved? Our initial view
was that it would be closely related to interaction frequency,
with frequent conversations among familiar people serving
to preserve context across interactions. We expected more
context-dependent, more cryptic and hence briefer interac-
tions among frequent interactants. Although conversations
among frequent interactants were shorter, however, we found
no effect of frequency on context management. Future work
should carry out more detailed analyses of other measures
of context-dependence, e.g. anaphors, deixis, personal pro-
nouns to find out whether these are prevalent among frequent
interactants. We also only looked at context management at
beginnings and ends of conversations, and future work should
analyse the whole conversation. A further possibility is that
documents carry context[16, 19], so we would predict more
context-dependence when conversations include documents.

A final related issue is the sheer brevity of informal commu-
nications. The absence of openings, closings, and the reduced
need to make arrangements for future meetings clearly reduce
conversational length, but are other factors at work? The pos-
sibility that shared context allows participants to be cryptic
remains to be substantiated. Another hypothesis relates to
planning: if participants are uncertain that they will meet
frequently they may condense multiple issues into a single
interaction. In contrast, familiar interactants know that future
conversations are guaranteed, so that only the most pressing
ones need be done now. Again however, this needs to be
tested.
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