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"The structuring properties of the interaction order in real-time settings such as meetings have 
enormous (and as yet largely ignored) consequences for the overall structuring of 
organizations Caught in a meeting and connected through a series of interactions across time 
and space are the people, ideas, decisions, and outcomes that make the organization." 

(Boden 1994, p 106) 

Recent research in CSCW shows that people become mobile in order to meet. Such 
meetings take place everywhere. Therefore, they are difficult to conduct using traditional 
meeting support In this paper, we empirically examine mobility in face-to-face meetings. 
The objective is to characterise such encounters and suggest meeting support beyond 
the meeting room We have identified four dimensions of such mobile meetings, 
establishing meetings, multiple threads, briefings, and technology. The implications from 
this study complement existing research with guidelines for mobile meetings. 

1 Introduction 

Within the field of CSCW considerable attention has been paid to information 
technology (IT) support for meetings. One strand'of this research has focused on 
meetings between co-located people. Research efforts in this category involves 
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technological contributions, e:g., the design of meeting rooms (Nunamaker et al. 
1991), roomware (Streitz et al. ,1997), advanced meeting technologies (Elrod et 
al. 1992), and software applications (Pedersen et al. 1993), but also empirical 
contributions, e.g., studies of the ways' in which people make meetings happen 
(Mantei 1989; Moran et al. 1996). Clearly, these contributions have been very 
important to the field. ;' 

One issue that has not been so much addressed in the research on meeting 
support is mobility. In fact, mobility has until recently been largely overlooked in 
the CSCW literature (Luff and Heath 1998). Some recent empirical accounts on 
the topic have shown that people are often mobile to meet each other and solve 
problems (Bellotti and Bly 1996; Kristoffersen and Rodden 1996) Such meetings 
can occur in many different places, which makes them difficult to assist by means 
of traditional meeting support (e.g., electronic whiteboards), which tend to be 
static and tied to dedicated places. By meeting support we understand any IT 
designed to assist collaboration between people who have "come together" to deal 
with work-related issues (see, Nunamaker et al. 1992). Related to but yet different 
is support for informal communication, which seeks to assist unarranged, 
unscheduled, and less goal-oriented engagements with random participants (Fish 
et al 1990, Kraut et al. ' 1990). The empirical research on informal 
communication has involved studies of interaction between co-located people 
(Whittaker et al. 1994), however the technological contributions have exclusively 
supported remote interaction (Fishe? al. 1993). 

The objective of our research is to explore meeting support beyond the context 
of the meeting room, i.e., assist people who come together in face-to-face 
meetings in other places. The purpose of the study reported in this paper is to 
begin to investigate work in real settings in a systematic way, with a particular 
objective to inform the design of such meeting support. The study explores the 
work of staff at the central IT department of the city of Gothenburg, Sweden. By 
reporting the fieldwork and elicit implications for the design of support for mobile 
meetings, we seek to add to and extend the emerging CSCW literature that 
investigates mobility for the purpose of design. 

We start the paper by'summarising the research on meeting support and 
mobility (Section 2), and describe the research context of the study (Section 3) In 
section 4, we report the results of the empirical study, and in section 5 we discuss 
the findings in relation to existing research, and the implications the results may 
have for design In section 6, we conclude the paper. 

2 Related work 

There are two areas of related work to the-research presented in this paper. These 
are the CSCW research on meeting support and mobility. 

One strand of research on meeting support for co-located people has focused 
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on equipping meeting rooms with IT support (Nunamaker et al. 1991). These 
rooms often involve expensive and special-purpose hardware, which makes them 
static and tied to dedicated places. Related to this research is what recently has 
been called roomware, i e., the combination of information devices and physical 
objects in a room, e.g., walls, chairs and tables (Streitz et al. 1997). The research 
on roomware tends to go beyond the context of the meeting.1 Research on 
meeting support also explores advanced hardware technologies, e.g., electronic 
whiteboards (Elrod et al. 1992), and software applications with which these could 
be equipped, e.g., the Tivoh application (e.g., Pedersen et al 1993). Software for 
meeting support running on light weight technologies like PDAs (Personal Digital 
Assistant) has been explored as well (Myers et al. 1998). Research also 
investigates the integration of meetings along the dimensions of time and space 
(Inoue et al. 1997), as well the integration of meetings and other group activities 
(Mark et al. 1995). Another strand of research conducts empirical studies of 
meetings. The studies evaluate meeting support and inform design (e.g., Mantei 
1989; Olson et al 1992). 

Most research on mobility can be characterised as empirical studies (but see 
Kristoffersen and Ljungberg (1998) for an exception). Most of these concern 
mobility as a consequence of an interest in another topic, e.g., informal workplace 
communication (Whittaker et al. 1994), the effects of video : technology in 
banking (Kristoffersen and Rodden 1996), co-operation and IT use in a dispersed 
design team (Bellotti and Bly 1996), and the practice of photocopier technicians 
(Orr 1991). As far as we are aware, Luff and Heath (Luff and Heath 1998) is the 
only contribution in CSCW that explicitly investigates mobility for the purpose of 
design Luff and Heath reconsider three empirical studies from the point of view 
of mobility. The focus is not personal mobility only, but also the mobility of 
artefacts, called micro mobility. The analysis involves three cases with three 
different focuses on mobility. These are micro mobility in medical consultation, 
remote mobility at a construction site, and remote and local mobility in the 
London Underground. 

In this paper, we seek to bring together meeting support and mobility, and in 
doing so, address an issue that has not been previously explored: meeting support 
for mobile settings. 

3 Research site and method 

The research was conducted at an IT company owned by the local government of 
Gothenburg, Sweden. The company has a wide range of responsibilities. The 
most important are: consultation, design, installation and support of software, 

See for example the conference on "Cooperative Buildings" (Streitz et al 1998) and the panel on 
"Roomware for cooperative buildings" at the CSCW'98 conference 
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installation and support of hardware; arid maintenance of the local government's 
servers. The clients are distributed all',over the city. The company employs 300 
personnel, and the annual turnover is approximately 280 million SEK 
(approximately $30 million). . ,.' 

The department we investigated has-about 25 employees. The main task is to 
design, install, and' support Lotus Notes applications and databases. Many 
employees both work as project leaders and developers. The manager of the 
department (Bonnie2) has her own office. Everybody else either shares office or 
works in the office landscape. > ' i !' 

We spent approximately 70 man-hours doing close participant observations 
(or, shadowing), i.e., following' every single move of a particular person. 
Everybody was aware ofthe research 'and its purpose, and field notes were taken 
continually. The analysis of the. empirical data aims to "make sense of massive 
amounts of data, reduce the volume of,information, identify significant patterns, 
and construct a framework for communicating the essence of what the data 
reveal" (Patton 1990, p. 371-372). Having transcribed the field notes, we started 
the coding of the empirical data. This meant going through the data carefully, 
making notes and labelling data that seemed to capture underlying patterns. In the 
analysis, we used pseudo HTML to tag the field data, e.g., meetings in the office, 
and Perl scripts for processing it, e.g., meetings in the office following a formal 
meeting. Gradually, the coding process became a matter of interpretation, i.e., 
"attach significance-to what wasfound.::" (Patton 1990, p. 423). 

4 Results , ,. 

In this section, we summarise the results of the empirical study. The analysis is 
based on the 88 face-to-face meetings we observed. These meetings took place 
away from the desktop,for at, least one of the participants (thus, they were 
considered mobile), and they were clearly related to work. We excluded 
traditional meetings, e.g., the weekly group meeting. 

In table 1, we summarise the meetings observed according to where they took 
place (away, home and elsewhere) and whether or not IT was involved (IT 
involved and no IT involved). Home means that the meeting took place in the 
office of the person shadowed, i.e., someone else (one or more) had been mobile 
to establish the meeting. Away means; that the meeting took place in the office of 
someone else, i.e., (at least) the person,shadowed had been mobile to establish the 
meeting. Elsewhere means that the meeting did not take place in an office but 
somewhere else, i.e., all people involved had been mobile to establish the 
meeting. • , ' , , 

As we can see in the table, the number of meetings were quite equally divided 

The names of the people investigated have been changed for anonymity 
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between the three categories (28, 24 and 36). Of the 88 meetings, 52 took place in 
offices, and 36 elsewhere. We can also observe that most of the meetings did not 
involve IT (74 of 88). 

Place IT involved No IT involved Total % 
Away 
Home 
Elsewhere , 

4 
¥ 
7 

24 
2? 
29" " 

28 
"¥4 

36 

32% 
" 27% 

4 1 % 
14 74 88 100% 

Table 1 Summary of the meetmgs observed 

The purpose of the analysis is to serve as a source from which we can elicit 
implications for the design of meeting support for mobile workers who engage in 
face-to-face meetings. We identify four important aspects of the ways in which 
such meetings take place. These are. 
• establishing meetings, 
• multiple threads, 
• briefings, and 
• technology. 

4.1 Establishing meetings 

The focus of the analysis is meetings in mobile settings, i.e., meetings that take 
place away from the desktop of at least one participant. This means that all 
meetings we report here were preceded by at least one person being mobile. In 
most cases (52 of 88), the person who wanted to establish the meeting simply 
walks to the office of the person with whom she wants to interact. When arriving 
there, one of the persons would typically indicate the presence of herself or the 
other party (one or several). For example, the arriving person could ask "Do you 
have a minute?" or "Have you read the email I sent you this morning?". 

However, this does not always happen. For example, consider the excerpt 
below. Previous to this situation, Ursula and Bonnie have been discussing a 
contract. 

[Bonnie is engaged in a meeting with Henry in her office ] Ursula enters the office She says 
nothing but leaves a document on top of Bonnie's keyboard. Bonnie and Henry continue to 
talk as if nothing had happened [. ] Henry leaves Ursula returns and points at the document 
she left earlier 

What seems to happen in this situation is that neither Henry, Bonnie nor Ursula 
think it would be appropriate to interrupt the ongoing meeting. Bonnie and Henry 
just continue their conversation, and in doing so, they indicate to each other, and 
Ursula that it makes sense to continue the meeting. Because Ursula says nothing, 
but leaves immediately after having placed the document on the keyboard, she 
seems to agree. Accordingly, for all three people involved, it seems to make sense 
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not to establish a new conversation when Ursula shows up, and therefore a new 
meeting does not happen. We made several similar observations during the study. 

Of the 88 meetings, 36 took place elsewhere, i.e., in another place than the 
office of a person involved. One reason why is that the person who wants to 
establish the meeting encounters the person(s) with whom she wants to interact on 
the way to her office. For example: i 

[Bonnie and Ursula have previous today been discussing a contract] Bonnie reads the contract 
After a while, she walks towards the door of the office "to check something with Ursula " But 
Ursula is just passing by in the hallway [ ] A new discussion follows 

In other cases, the person who wants to establish the meeting does not find the 
person with whom she wants to interact with (typically she is out of the office). 
She continues to seek for her and finds her somewhere else. For example: 

Arriving at his desktop after the lunch'break, "Errol finds a Postlt note on his desktop written by 
Amanda. Amanda writes that she wants to talk to him Errol walks away towards Amanda's 
office, but she's not there Errol finds her in the printer room from which they head towards 
Amanda's office ' i > 

Quite frequently, meeting participants want to invite more people in to the 
discussion To do so, they could go to the person (one or several) in question, 
asking her to join the meeting. For example: 

Annie and Errol are discussing the X SOFTWARE3 application when they realise that they 
need to invite Ursula into the discussion: Therefore, they simply walk away towards Ursula's 
office ... ( ' , . , 

Sometimes this kind of mobility does not aim at a particular person, but a role. 
For example. < r 

Errol and Annie are engaged in a meeting. They discuss the software licenses of X 
SOFTWARE [a Lotus Notes based system] Errol says- "It's funny that X SOFTWARE is 
include in the Y SOFTWARE4 package, yet it seems to require new licenses." In order to find 
out they need to talk to "somebody who knows." However, "since the boss is gone, it may be 
the best thing to do to talk to Ursula " They decide to go see her 

In this situation, Errol and Annie seem to want to talk to anybody who can help 
them solve the problem ("somebody who knows"). It seems as if they would have 
asked the boss if she had been there. However, since she is not available at the 
moment, they decide to see someone'else who could help (I e., Ursula). 

4.2 Multiple threads > 

The meetings typicallyi involve discussions on many different topics. Topics are 
introduced, suspended, replaced and resumed, and while some are picked up in 
several meetings others just seem to fade away. Such micro discussions and the 
ways in which they occur, have been called threads. Because meetings tend to 

The name of the software package has been changed for anonymity 

The name of the software package has been changed for anonymity 



87 

involve many threads, which are not introduced, dealt with and completed in a 
sequential manner, we will describe the structure of the meetings in terms of 
multiple threads. 

Threads that have been dealt with in previous meetings are sometimes just 
picked up in later meetings. This would typically happen in meetings with the 
manager New threads in a meeting seem to be picked up in many different ways. 
For example, one person could associate a topic with something that another 
person said, e.g., "By the way, I also ...". However, threads do no just pop up, but 
are introduced and resumed in an intelligible way. In some cases, the topic would 
be obvious, e.g , someone reporting that she has done what was agreed on in a 
previous meeting, while in other cases it would have to be explained, e.g., when 
someone in a discussion says "This reminds me of. " and introduce a new thread. 
If someone picks up a thread that does not make sense, then the other people 
would typically make this obvious. They would do so by hinting that an 
explanation is expected. 

To illustrate the structure of threads during and between meetings, let us 
briefly describe a typical situation for Bonnie (the manager). 

[Bonnie is in her officel Ursula enters the office with a contract. Ursula wants Bonnie to go 

over it before tiling it in the Lotus Notes system. [ 1 Ursula leaves the room [ ] 

[Bonnie and Ursula have previous today been discussing a contract] Bonnie reads the contract. 
After a while, she walks towards the door of the office "to check something with Ursula " But 
Ursula is just passing by in the hallway [ ] A new discussion follows 

Henry enters the office and explains that he cannot attend a meeting "Can anyone else 

attend9" Bonnie calls Ian [on the phone] to check what the meeting is about. Henry leaves the 

office during the call [ ] 

During the conversation [the call] Ursula paces back and forth across the room She leaves 

after a minute or two [ ] Bonnie returns to reading the contract 

Ursula returns Bonnie briefs her about the telephone conversation They start a long 
discussion on the issue of software ownership [ ] 

Larry arrives He picks up the discussion about laptop computers [ ] 

Henry enters He wants to discuss a pricing issue [ J 

Ursula enters the office She says nothing but leaves a document on top of Bonnie's keyboard 
Bonnie and Henry continue to talk as if nothing had happened [. 1 Henry leaves 

Ursula returns and points to the document she left earlier [. .] 

As we can see, the meetings in Bonnie's office involve several threads. When 
Ursula first enters the office, she introduces a new thread, the contract. The 
contract is temporarily suspended when the meeting is over and Ursula leaves the 
room. Later, Bonnie resumes the contract when inviting Ursula into the office. 
Then the contract is suspended again. However, it is picked up again when Henry 
leaves the office and Ursula returns. It is interesting to notice that the contract 
lasts for several meetings (with several other threads). 
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4.3 Briefings 

Much time during the meetings is spent describing things to each other. Some of 
these briefings concern what people have done in the past, while others concern 
what they plan to do in the future. ' i 

Briefings about the future could be ^formation about, for instance, a future 
project or a customer visit. One example is when Amanda informs Errol about the 
new file structure for the web site. , , 

Amanda [a Lotus Notes administrator] enters Errol's office She describes to Errol that the file 
structure of the web server is messy One reason, she explains, is that "it was not designed for 
so many documents " [ ] She continues "It was designed by company X and Paul." Amanda 
explains that a new server is going to be purchased, and that Chrystal has designed a new 
structure." ' ' 

In this situation, Amanda briefs Errol about things that do not concern him 
primarily, but which are good-to-knpw. It is interesting to notice that the briefing 
involves past events as well as future plans. 

Briefings about the past can be follow ups on tasks that have been discussed 
previously. We also observed the ways in which people brief each other for the 
purpose of making sense of past events. Previous to the excerpt below, the servers 
at the company had crashed This was noticed by the employees. 

The systems administrator shows up in the corridor He is in a hurry When passing by the 
door to Bonnie's office, he exclaims "Somebody has dropped a plate on a fuse1 The server of 
our company and the tramway had a power failure1" 

Here, the systems administrator explains to Bonnie why the servers are down, 
thus he gives reasons for why the servers had dived. 

Briefings could also be people describing what they plan to do Consider the 
following example: ' : 

Ursula enters Bonnie's office She brings with her a contract She says she wants Bonnie to go 
over it before filing it in the Lotus Notes system Ursula explains to Bonnie that "the contract 
partner will probably visit them this evening" [ ..] Bonnie explains that she "can't access 
some objects in the project data base from home " She also says that she's "going to convert 
the document verbal description of the business plan to a word processing file " In addition, 
she describes that she "plans,to work at home tonight," and that she will contact Ursula if she 
makes any updates 

In this situation, we can observe at least two briefings which seem to play major 
roles in the interaction. First', Ursula describes to Bonnie that the contract partner 
will make a visit later. Second, Bonnie says she plans to work at home tonight, 
but that she will contact Ursula if she makes any updates 

There are also briefings that appear serve the purpose of giving order For 
example, consider the following excerpt. 

Ursula's cellular phone rings. In the subsequent conversation, she makes an offer [it's a client] 
"we can do this we can do that" She informs the caller about costs and what is included 
"education and support " She also says that "Annie will be responsible " When the phone call 
is finished, Ursula walks to Annie's office. She tells Annie about the call, and the task She 
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also describes that it could be good to make some cost calculations Ursula leaves. . 

Here, Ursula in a descriptive manner explains to Annie what has been said during 
a phone call with a client. She also describes a task and what ought to be done. 
Clearly, she does not simply describe the call and the task to Annie, but requests 
her to assume the responsibility. Since Annie does not express another stand 
point, she seems to accept the request. We made other similar observations about 
people briefing each others about what ought to be done in the future. 

4.4 Technology 

Of the 88 meetings observed 14 involves the use of IT. On these occasions, IT 
either serves as a resource for face-to-face interaction, or as a means for 
interaction with remote people. 

When people enrol IT (e.g., a PC) in a face-to-face meeting, they typically re­
arrange the way in which the interaction takes place. In a sense, what often 
happens is the opposite to the micro-mobility observed in the studies by Luff and 
Heath (Luff and Heath 1998, p. 306), 1 e., "the way in which an artefact can be 
mobilised and manipulated for various purposes around a relatively 
circumscribed, or at hand, domain." According to our observations, it is not the 
artefacts (IT) that are "mobilised and manipulated," but rather the participants of 
the meetings (Luff and Heath made similar observations). What typically happens 
is that people want to check something on the computer network. Therefore, they 
move to a PC at hand which one of them starts to operate. The other participants 
would stand behind the operator, glancing over her shoulder. 

The way in which the meeting takes place when the PC is enrolled differs 
significantly from the way it took place previously. When the PC is used, only 
one person can be in control, if many people are involved it can be difficult for 
everybody to see what happens on the screen, eye-contact is lost when everybody 
looks in the same direction, and so on. However, these were the premises on 
which the PC could be involved in the face-to-face interaction. It is striking how 
this differs from Luff and Heath's (Luff and Heath 1998) description of the ways 
in which medical records were used in medical consultations. 

We also made observations of how IT was used in meetings for interaction 
with remote people. The IT that people use in these situations is the cellular 
phone. What typically would happen when someone in a meeting starts to use a 
cellular phone, is that the meeting is suspended (compare' threads). Everybody 
but the person using the phone is quiet. It seems as if they just listen and wait for 
the call to end. : 

Making a phone call would typically be a consequence of an emerging need 
for external contact defined by the meeting participants, e g., that something 
needs to be sorted out and a phone call is made accordingly "Let's call her and 
find out." Consider the following excerpt from a meeting 
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Errol explains that it's not obvious who is going to join the project "Susan and myself know 
something about the technological issues," he explains But they would also like to see some 
more people involved [ ] Susan picks up,the phone to give Bonnie (the manager) a ring "to 
find out" i 

As mentioned previously, instead of making a phone call, the entire meeting 
sometimes moves to persons who needs to be enrolled into the conversation. 

Upon finishing the phone call, the caller would typically explain to the other 
meeting participants what the other party said (in a sense, recapitulate the 
conversation) , 

We also observed meetings where a participant received a call. What typically 
happens then is that the receiver explains to the other meeting participants who 
was calling, e.g., by. saying "Hi Mr X'", but also for the caller that she was in a 
meeting, e.g., "I'm in a meeting...". For example: 

Steve's cellular phone rings. He answers. "Hi there... I'm in a meeting with Bonnie" [ ] 
Upon finishing the call, he explains; "It was Amanda " 

5 Discussion 

The meetings we investigated seem to share features with informal 
communication and meetings, a'sidescribed in the CSCW literature. However, as 
we shall see in the discussion below, there are also important differences. To 
emphasise these, and highlight in what ways our observations can be 
distinguished from previous contributions in the field, we introduce the concept of 
mobile meeting. 

5.1 Mobile meetings ' , , > 

Interaction takes place in meetings, but meetings are not simply interaction. 
Meetings are deliberate efforts to establish organisational order and bring about 
work. Meetings bracket out people, places, and agendas in such a way that it 
becomes clear who are the appropriate participants, which topics may be raised, 
etc. One objective of this paper is to bring the social accomplishments of this 
bracketing to the fore, and sensitise designers to the practical requirements of 
attending such meetings. Within a CSCW context, the purpose thereby is to 
improve technological support for achieving mobile meetings. 

A meeting may comprise of formal or informal arrangements for turn-taking, 
participation and sticking to the agenda.'The typical meeting (see, Jay 1993) takes 
place in a meeting room It fulfils a specific function, it is scheduled and 
organised according to an agenda, it is usually attended to by an invited group of 
people, and it often takes place regularly. Formal meetings are usually understood 
as officially convened, with fixed membership and agendas. They often occur 
regularly and have a directed and restricted set of turn-taking mechanisms, which 


