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Location, Navigation and Coordination: 
Studies of work practice and technology

Mårten Pettersson



Abstract

This thesis presents studies of work and discusses the relation between 
ethnographies of work and design of technology. Four papers based on studies 
from two different kinds of work settings are included. The purpose with the 
studies is to in detail go into some aspects of the work carried out, analyse 
people’s actual use of technology, and contribute to the design and development 
of new technology.

In the study of the first setting we focused on how truck drivers find their way 
to pick-up and delivery places. The purpose was to develop a navigation system 
that could support drivers finding the way when they needed. The second setting 
was the Swedish emergency service centres (SOS-centres). The focus here was 
on the handling of “cases”. In depth studies of how cases are handled as well as 
of functions in the technology have been carried out. The thesis focuses on two 
main questions:

• How do operators handle cases?
• What does the field studies of emergency service centre operators’ 

work practice suggest for future design of technology?

Four crucial aspects of how operators handle cases in the SOS-centres are 
discussed: interviewing, visibility for others, multiple calls, and parallel 
handling of cases. The importance of those aspects for the design and developing 
new technology is also discussed.
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Introduction

This thesis is about studies of work in relation to design of technology. The 
studies reported upon were done in two different settings. The primary study 
was with the Swedish emergency service centres (SOS-centres) owned by SOS 
Alarm Sverige AB (SOS Alarm). This study was conducted as a part of SOS 
Alarm’s development of a new technology platform for case handling. The work 
in selected centres was observed, with a focus on the use of particular functions. 
In addition to the study of work in the SOS-centres, an earlier study of truck 
drivers’ work is included in this thesis. The aims of this study were to understand 
truck drivers’ work and their use of technology, and in the end to contribute to 
the design of new technology.

Two questions will be discussed:
• How do operators handle cases?
• What does the field studies of emergency service centre operators’ 

work practice suggest for future design of technology?

In this thesis I want to show some aspects of how emergency operators handle 
cases. In order to do this I will describe and analyse some parts of the technology 
used by the operators. The aspects presented are those I find important to 
consider when developing new technology for the SOS-centres.

In the first section of the thesis, Work, Technology and Design, the two studies 
are introduced. The work and technology at the SOS-centres will be described, 
with a focus on particular aspects of technology in use at the SOS-centres.

The second section of thesis presents related research that has been drawn 
upon in these studies. This section is organized around three themes. The first is 
ethnography and design. The second theme is new forms of computation. The 
third theme is about research in settings related to the SOS-centres studies that 
have been done in settings related to the SOS-centres are described.

In the third section of the thesis, the papers are introduced, with a description 
of the issues addressed by each.

The concluding section provides an exposition on possible answers to the 
questions posed at the beginning of the thesis.
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Work, Technology and Design

This section of the thesis provides a background to the projects and a description 
of the field studies; introduces the two research questions that have been central 
to the research; and presents a description of the work and technologies in use 
at the SOS-centres.

Introducing the projects

The navigation system project

In my master thesis project carried out during January to June 1999 we conducted 
studies of truck drivers (see Agardh et al, 1999 and Johansson and Pettersson, 
paper 1). We focused our field study on how truck drivers find their way to 
locations for pick-ups and delivery of goods. We wanted to understand whether 
there was a need for a navigation aid and if so what properties it needed to have. 
The field study consisted of observing truck drivers during their workdays. The 
company participating in the study had several routes, some of which were 
short (regional – i.e. pick-up and delivery within an area of approximately 60 
kilometres) and others were longer (for example to northern part of Sweden, 
approximately >1100 kilometres). The first time we visited the field we rode 
with drivers on their delivery routes in the county of Blekinge. We observed the 
drivers when they checked the equipment before leaving the garage, when they 
drove to their destinations, and when they unloaded the cargo and picked up 
new cargo. Video cameras were used to record some of the activities and detailed 
field notes were also taken.

The main focus was on the way finding. We found out that the navigation done 
while driving is just one part of finding the way. In order to understand how 
the truck drivers found their way we had to observe more than just the driving. 
We discovered that some of the work done in order to find the way was done 
at the office before leaving the garage or talking to colleagues when loading the 
equipment for example. We chose a couple of cases to focus on in our analysis. 
Of special interest were cases where the delivery or pickup address was not 
found immediately, when the driver needed to use different technologies and 
techniques to find their way. 

The study of truck drivers’ work led to a design concept for a navigation 
system. The design concept took into consideration truck drivers’ everyday 
activities and how the traffic situation influenced the flow of work. In many ways 
the study was a starting point for my interest in observing work. It also pointed 
towards issues in the relation between ethnography and design.
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The SOS Project

In the autumn of 1999 a research project involving Blekinge Institute of Technology 
(BTH) and SOS Alarm Sverige AB (SOS Alarm) was initiated (The SOS Project). 
SOS Alarm has 20 emergency service centres and is contracted by the Swedish 
government to answer emergency calls to the nationwide emergency line 112. 
The operators working in the centres interview callers and are responsible for 
providing the appropriate response to the events reported. This means that 
operators at the centres handle some calls themselves, while others are directed 
e.g. to the police. Sometimes other centres are contracted to do the dispatch (i.e. 
in some towns the fire brigade is dispatched at separate centres). The current 
system in use at the SOS-centres is called COORDCOM™. It is an integrated 
information support system and telephone/radio switchboard. The system is 
a so-called computer aided dispatch system. At the time the study began the 
SOS Alarm was beginning to develop a new computer aided dispatch system 
(hereafter ComAiDi) by developing a requirement specification. The motivations 
for the new system were:

• Economy – the current system is expensive to upgrade, expand and 
maintain.

• New standards and interfaces (e.g. to automatic alarms) are difficult 
to include in the system.

My focus in the first study at SOS was on how the keyboard to the COORDCOM 
was used. The main aim of the keyboard study was to explore the possibility of 
using a standard keyboard (approx 102 keys) in the new technology platform 
under design. The keyboard in use at the time of the study consisted of 228 
keys. One motivation for investigating the possibility of changing the current 
keyboard was that SOS Alarm reported it took a great deal of time to learn how 
to use it. A second motivation was that a standard keyboard is less expensive, 
easier to replace and maintain. The study was conducted at one of the midsized 
Swedish emergency service centres. In this centre two to eight operators are on 
site at any one time depending on time of the day and the number of in-coming 
calls. 

The second study at the emergency service centre was carried out during a six-
month period from June to November 2000. Jenny Lundberg, Maria Normark 
and I carried out field studies at five different emergency service centres of 
different sizes. I continued my studies at the midsized centre where I had 
worked before. One reason for looking at different centres was that there were 
different versions of COORDCOM in use at the centres. At the larger centres a 
more recent version is in use, which supports a division of labour into call-takers 
and dispatchers. During the field studies we observed operators at work within 
the traffic room and listened-in on the calls. Sometimes call taking activities 
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were videotaped using one to three cameras, which provided views of the traffic 
room from many different perspectives. We had access to some of the audiotapes 
recorded by the SOS centres on a routine basis. We also had access to case logs 
from COORDCOM. The case log shows what actions are taken, when they are 
taken and by which operator.

Workshops and deliverables

During the studies we arranged three workshops that explored design issues 
important for the new ComAiDi system. During the first workshop we addressed 
three themes; the keyboard, the SOS-centre environment and the communication 
between SOS and ambulances. The second and third workshops focused at SOS 
Alarm’s vision for a future emergency service where the SOS-centres would 
cooperate more closely than today. This is called Call Distribution.

From the studies and workshops we produced four reports. The deliverables 
included suggestions for new functionality supported by the new technology 
platform being developed by the SOS-centres. Our findings have been reported 
to the SOS-company in different reports (see, Helgeson et al, 2000 - in Swedish, 
Normark, 2002) and to some degree incorporated into the requirement 
specification for the new computer aided dispatch system that is under 
development.

Work and technology

Research questions

During the ethnographic studies at the SOS-centres I have made detailed analysis 
of some aspects of the work. I have analysed what emergency service operators 
do when handling cases. I have analyzed how operators become involved 
handling a case. I have looked at what functions in the technology at the SOS-
centre support that the operators conjointly handle a case. The field studies that I 
have done at the SOS-centres are motivated by my interest to design technology. 
The questions in this thesis are:

• How do operators handle cases?
• What does the field studies of emergency service centre operators’ 

work practice suggest for future design of technology?

The terminals, medical indexes and roles

At the Swedish emergency service centre calls to the emergency line 112 are 
answered. The emergency calls can be about police matters, fires, illnesses, or 
rescues. There is no filtering of calls to the emergency line before they arrive. 
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The caller is interviewed about what has happened and the call is classified in 
accordance with emergency categories and event types. If the caller needs to get 
in contact with the police, sea rescue or air rescue the call is forwarded to these 
respective command centres.

The room where calls are handled at the emergency service centre is called ‘the 
traffic room’ (see figure 1). The operators are assigned to roles with different areas 
of responsibility. There are operators primarily dealing with ambulance cases, 
rescue services or automatic alarms. The operators often answer many types of 
incoming calls, but their role determines their main focus area. The system filters 
calls according to which role an operator logged in at the terminal.

The COORDCOM terminal consists of a screen and a keyboard (see figure 2). 
Some tables have an extra screen with the computerized map showing the status 
and location of ambulances (table 3, 4, 11 and 12 in figure 1). At the tables the 
operators also have a medical index. This index includes questions to ask during 
an interview to decide upon the appropriate event code. It includes advice to give 
callers (e.g. “Make sure the person is not too warm”). The index also includes 
instructions to the caller such as how to perform heart massage.

Forms, event codes and cases

There are different forms in COORDCOM. The forms are divided into two main 
levels – the common form and incident forms. The common form consists of 
fields for information such as event codes, phone number, location and rescue 

Figure 1 The picture shows an example of a layout of a SOS-centre. The operators have differ-
ent roles. E.g. the ambulance cases are mainly handled at terminal 11, 4 and 12. Rescue service 
(e.g. dispatch of the fire brigade) cases are handled at terminal 3 and 9. Terminal 1, 2 and 12 are 
used as general terminals, handling many different kind of calls.

Whiteboard

fax

P
aper m

aps - in the ceiling
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zones. The call-taking operator interviews the caller asking questions about what 
has happened, when it happened and where. The operator enters an event-code 
into an online form. The event code describes what kind of response is to be 
given. For example, in the event code M1.01.01 M stands for human and 1 for 
priority one. The following parts of the code describes the symptom, in this 
case 01.01 means that the person is unconscious. There are four priorities. One 
(1) is the highest. This means that the response needs to be instant, since it is a 
life-threatening situation. Two (2) stands for immediately and means that the 
response needs to be done in a hurry, but there are no lives in danger. Three (3) 
stands for a planned event and can wait. E.g. when ambulances are needed for 
transports between different hospitals. The three priorities are used both by the 
SOS-centres and the dispatch units. The fourth (4) stands for events that are 
planned in advance such as fire rescue exercises. This priority is only used by 
the SOS-centres.

Incident forms are designed to contain information specific for e.g. the fire 
brigades, ambulances and other services. In the incident forms for ambulances 
personal information such as names and identification numbers are included. 
By law the operators are not allowed to give such information to e.g. the rescue 
service. There needs to be one incident form for each unit to be dispatched.

Before the case is created information is only available to the operator entering 
information in the form. Once the case is created. It becomes accessible to all 
operators within the emergency room. Cases are visible in an ongoing events list, 
sorted by event code. If no event code is attributed to the case (e.g. if it is created 
before the event code is determined), it is placed at the bottom of the list. If the 
code is high priority (corresponding to life threatening situation), then it appears 
on top of the list. In the list also indicates which operator is working with an 
ongoing case. Information entered into the form at one terminal is visible almost 
instantaneously at all terminals where the cases are open. In the case log changes 
and executed tasks such as dispatches made, phone numbers called, statuses of 
events reported by the ambulance and fire brigade are visible. The log includes 
a time stamp as well as the operator’s signature.

Figure 2 Each board consists of one COORDCOM terminal. Each terminal has a monitor (a) and 
a keyboard (b). At some boards there are map computers (c). A medical index is placed next to 
the operator in a holder (d). There is also a notepad with sheets of paper (e).

a

b

c

d

e
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Rescue zones and maps

In order to determining the location of an event, the operator asks questions 
about street, county or city. Sometimes the operators use maps when finding 
a street or a rescue zone. When the operators enter event code (i.e. a code 
describing the event) and rescue zone the COORDCOM creates an event plan. 
This plan suggests how many ambulances and/or fire brigades to dispatch. If 
there are ambiguities in the location this is resolved, sometimes by getting the 
caller to give a road description. The operator may document unique aspects 
of the environment, such as the presence of a grey coloured Citroen or a road 
that splits into three. The paper maps (rescue maps) and/or digitized map are 
sometimes consulted too. The paper maps are hanging from the ceiling and are 
lowered using electric engines. The maps are divided into rescue zones, which 
determines which units the SOS-centre should dispatch (typically those nearest 
the event). Some tables have an extra screen with the computerized map showing 
the status and location of ambulances (table 3, 4, 11 and 12 in figure 1).

Listening-in

Listening-in is one of the functions that combines the information part with the 
switchboard. Listening-in allows a second operator (or several, depending on 
which COORDCOM version) to listen to the ongoing call and talk with the call-
taker on an intercom line. The caller cannot hear what the assisting operator says. 
This is illustrated in figure 4. SOS sometimes describes this function as a two-
and-a-half-part conference. The half-part refers to the closed circuit intercom 
between the call-taker and assisting operator. The operators use the listening-in 
function to get assistance handling cases. In some cases the assisting or listening-
in operator may be dispatching units in parallel with the call-taker continuing 
the interview. The listening-in function triggers a case to be created. The common 
form of the case shows up at the screen of the operator answering the request 

Figure 3 There are two levels of case forms. The first is the Common form (a). More specific 
information is included in incident forms (b and c). Information that are common is copierd from 
the common form to the incident forms. Information that are specific and e.g. for ambulances only 
is written in the fields.

a

b c
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for listening-in. When dispatch is initiated it becomes visible in the online case, 
and the call-taker can then inform the caller that emergencies vehicles are on the 
way. The listening-in function allows the assisting operator to get a snapshot of 
the scene. E.g. he or she hears the caller and the background. It also provides a 
chance to ask questions needed for the dispatch.

Dispatch and statuses

There are several ways to dispatch a unit. Which units are dispatched depends 
on current availability and the location of the event. This information is stored in 
COORDCOM. The operator that are about to dispatch in the case, decides which 
dispatch unit to dispatch. The dispatch unit is then contacted via a simplex, one-
way, dispatch system. In order to know whether the contact with the dispatch unit 
has been successful the operator listens to a set of tones – called a yodel. Those 
tones are the alarm equipment responding. If something is wrong in the dispatch 
procedure the operator contacts the units via alternative alarm equipments (e.g. 
by telephone or radio). When the yodel is right the operator presses a key called 
S/M (Send and Receive) and reads information from the IB. If the unit is not at 
the station, the dispatch is done via radio and/or mobile phone.

Some units are contacted via a packet data radio system called Mobitex™ after 
or exactly when the dispatch is done via voice. The information in the incident 
forms is distributed to the units. Via the Mobitex address information, comments, 
event codes and other information are submitted, for example to ambulances. 
The order of the dispatch is determined in an event code plan.

When units are dispatched they are required to acknowledge their assignment 
within a certain time. This response time is called, surveillance time, and is 

Figure 4 The caller and operator A hear each other through the phone line (a). Operator B hears 
and operator A have a two-part conversation; they can hear each other (b). The caller cannot hear 
what operator B says (c).

a

b

c
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entered by the dispatching operator. If the unit has not reported back within 
the time, it has to be contacted again. Failure to report back may also trigger the 
dispatch of other units. The response time is determined by several factors, e.g. 
if it is an ambulance or a fire brigade, where the fire brigade is located and if it 
is a part-time of full-time service. The units report that they are at the scene and 
when they are ready. Some units (e.g. some ambulances) report their status via 
Mobitex (depending on county) others via radio (e.g. the fire brigade) or mobile 
phone. Actions (such as units dispatched) and status are logged in the cases1.

(Footnotes)

1 The statuses that are used by the dispatch unit are e.g.:

U - When the dispatch is acknowledged and the units are on their way

UP - When they are at the scene

UL – when an ambulance are returning to the hospital with a patient

UA – when ready with the assignment but not back again. The unit may be dispatched again.

D – Ready for dispatch – back at the station.
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Related research

In this section issues addressed in related studies are connected to the questions 
that have shaped the research reported upon in this thesis. These earlier studies 
include work carried out in operation rooms at airports, air traffic control centres, 
space shuttle control rooms. Just to recall, the two questions are:

• How do operators handle cases?
• What does the field studies of emergency service centre operators’ work 

practice suggest for future design of technology?

Ethnography and design

Studies of work and their relation to the development of new technologies have 
been a subject for discussion among social scientists, designers, engineers and 
product developers. Some have argued that studies of current practice impede 
innovation because they compel designers to think about maintaining the status 
quo. Discovering the beauty of how work is carried out and how the technology 
fits what is done today may limit the designers’ imagination. Others have argued 
that an understanding of how things are today is indispensable when designing 
for the future. This contested relationship between ethnography and design has 
been the topic of research presented below.

Anderson (1994) in writing about ethnography and system design directs his 
argument to a misconception about what ethnography is. He points out that 
ethnography is more than just gathering data about what is happening, i.e. more 
than being at the field observing what is done. Ethnographies include not only 
what is observed, but also an analysis of it. He writes:

The ethnographer’s eye is always interpretive. 
    Second, the interpretations are rooted in the exploration of conceptual 
or analytic specifications. Data, observations, stories are important only 
as means to working through and working out the analytic possibilities 
currently in view. In this sense, supposition that ethnography conveys an 
overall impression of “what life is like” or “tells it as it is” is profoundly 
mistaken. (ibid, p. 155).

Ethnography has a contribution to offer “research into innovative systems of 
all kinds” (ibid, p. 155). A contribution to design that Anderson identifies is 
that the analysis of patterns may “enable designers to question the taken-for-
granted assumptions embedded in the conventional problem-solution design 
framework.” (ibid, p. 170). The analysis consists of e.g. identifying patterns 
in the field material. Those patterns are exemplified by details from the field 
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accounts (ibid, p. 158). Something that first seems to be a problem in the work 
can turn out to be “not problems but precisely shaped (and, therefore, effective) 
solutions to the exigencies to which individuals in a working order is subject.” 
(ibid, p. 170). Ethnography can prove to be an effective tool when framing what 
to design for.

Blomberg et al. (1993, p. 130) point out that in order to design for a setting 
the designers need an understanding of it. This understanding may serve as 
inspiration and a ground when deciding what to design. The understanding is 
crucial for task integration. This means that it needs to take into account “how 
the work of one individual articulates with that of many others. 

Hughes et al (1994) point out that ethnographies may be hard to make available 
for developers in a way that make sense to them.

For many software engineers ethnography seems far too unsystematic a 
method, its results presented in a discursive form, design options not clearly 
stated and do not attend sufficiently to engineering needs. Its virtues, in other 
words, become vices. (ibid, p. 430)

Based on their experiences with different software development projects, they 
go on to suggest four different uses of ethnography within design. They are: 
Concurrent ethnography, Quick and dirty ethnography, Evaluative ethnography 
and re-examination of previous studies.

Concurrent ethnography describes a “sequenced” way of working. The field 
studies and design activities are separated from each other. The ethnographic 
study is reported to the designers in a debriefing meeting. The meeting is followed 
by design of prototypes. The prototypes are brought back to a debriefing meeting. 
Tahe meeting is then followed by continued fieldwork looking into specific issues 
identified at the debriefing meetings (ibid, p. 432). In this kind of study, Hughes 
et al. say, the relation between the design and the field study is driven by the 
study (ibid, p. 437).

Quick and dirty ethnography is not aimed at understanding the setting in 
depth. Hughes et al. write

The phrase ‘quick and dirty’ does not refer to a short period of fieldwork but 
signal its duration relative to the size of the task. The use of ethnographic 
study in this category not only seeks relevant information as quickly as 
possible but accepts at the outset the impossibility of gathering a complete 
and detailed understanding of the setting at hand. (ibid, p. 434)

The quick and dirty ethnographic study has proven useful for designers when 
“scoping” what they could design (ibid, p. 434). Such a study could be the starting 
point for revisiting the field in order to conduct a concurrent ethnography.
Evaluative ethnography takes as the point of departure ideas for design. Rather 
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than beginning with fieldwork prior to design, evaluative ethnography can be 
seen as “sanity-checks” of design ideas already formed (ibid, p. 434). 

Finally, re-examining previous studies my provide lessons for the design at 
hand. A previous ethnographic account may not be directly applicable to the 
new design situation, by a reanalysis of the field material may be useful in the 
new design context (ibid, p. 436).

Ethnography may both limit and empower the imagination of what is 
possible. My own experiences from the field studies at the SOS-centres suggest 
that without the understanding of the work and technology it would be hard to 
approach design. The field studies at the SOS-centres have included parts of the 
categories that Hughes et al. suggests. They have been used when producing 
requirements for a new system. The study of truck drivers was already from the 
beginning very focused and planned to be rather short. We had a quite framed 
design interest – to design a navigational system. Observing what the truck 
drivers did gave us ideas for functionality of the system. The analysis of how 
the truck drivers found their way scoped how we could design the navigation 
system. In those senses it can be said to be quick and dirty. It was also evaluative 
since we wanted to see whether there would be any need for such a system. We 
found that the ethnography contributed with ideas of artefacts to use. The use of 
the waybill inspired us to include the artefact in how the navigation system could 
be programmed. The contribution of the ethnographic studies in those cases is 
that the understanding of how artefacts are used, sometimes in combination, can 
suggest how to combine it with computation.

New forms of computation

One of my interests is the design of computational artefacts that do not necessarily 
consist of screens and keyboards. In my research design ideas and discussions 
about the future have been inspired by concepts and visions such as: ubiquitous 
computing (Weiser, 1991), calm technology (Weiser and Seely-Brown, 1996) and 
tangible bits (Ishii and Ullmer, 1997). Below some of the ideas related to this area 
are presented.

The vision of ubiquitous computing was first formulated by Weiser (1991) 
argues that there should be computers of different sizes suited for different 
tasks. The point was not only to explore the affordances provided by computers 
of different sizes, but also the usefulness of e.g. pen-based computing (Dourish, 
2001 p. 30). Weiser argued that computation should be everywhere, embedded in 
our surroundings and enhancing our lives. These computational devices would 
need to be networked and function together.

Weiser and Seely-Brown (1996) suggest that these ubiquitous technologies 
need to be “calm technology” so that the abundance of computational artefacts 
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don’t overwhelm their users. Calm technology takes into account our ability to 
shift focus from “centre” to “periphery” of our attention (ibid) so some things 
recede into the background. The authors note that we are always somewhat 
“attuned” to the periphery and therefore notice changes. If a change is noted 
the periphery can become the centre. One example of the relation between 
the centre and periphery is how the Live-Wire is intended to work (ibid). The 
wire’s movements were based on the amount of traffic in the network. If there 
was no traffic it hung straight down. If there was heavy traffic, it whirled. The 
periphery is not static. Details about what is happening may be accessible, 
but not necessarily shown (ibid). Rather than showing the information about 
the network in front of the user at the screen, it is placed and visualized in the 
periphery. The user could be attuned to the information in the periphery and 
shift focus to it if needed.

Tangible Bits, presented by Ishii and Ullmer (1997), is a research agenda about 
“coupling bits and atoms” (ibid, p. 234). The physical world could be used as 
an interface to computation. Ishii and Ullmer present three ways to do the 
coupling:

1) Interactive surfaces: Transformation of each surface within architectural 
space (e.g. walls, desktops, ceilings, doors, windows) into an active interfaces 
between the physical and virtual worlds);

2) Coupling of Bits and Atoms: Seamless coupling of everyday graspable 
objects (e.g., cards, books, models) with the digital information that pertains 
to them; and

3) Ambient Media: Use of ambient media such as sound, light, airflow, and 
water movement for background interfaces with cyberspace at the periphery 
of human perception. (ibid, p. 235)

One of the motivations behind doing the coupling is to be able to use physical 
forms when designing how the digital functionality should be accessible. Then 
there could be interfaces both in the background and in the foregrounds.

The ideas about alternative interfaces have been sources of inspiration in 
my own work. For example one of the themes I have been interested in the 
SOS Project is exploration of alternative ways to represent calls and cases. 
Also, I have considered it interesting to look into how to combine properties of 
physical artefacts in use today (i.e. the paper map) with what can be done with 
the digitised map (see Pettersson, paper 2). Tangible bits and Calm technology 
are interesting when finding alternatives to terminals consisting of screens and 
keyboards.
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Studies of work and technology

Work and technology in control rooms

Control rooms are sometimes referred to as centres of coordination (Suchman, 
1993). That is, they are “centres for the coordination of human activity” (ibid, 
p. 113). Suchman talks about centres “as constituting spatial centres within 
an extended system of distributed activity” (ibid, p. 113). In this sense she 
focuses on the physical space where people are co-located and the distributed 
activities that constitute the work of operators. To coordinate a system of 
widely distributed activities, personnel within the site must have access to the 
situation of others distant in space and time (ibid, p. 115). Drawing on a study 
of the operations room of an airport Suchman provides an example of the 
relation between prescribed and observable-reportable events. A prescribed 
event is a flight schedule that specifies that a flight is to depart at a specific time 
according to a timetable. At the same time an observable-reportable event is the 
operator’s ability to check the actual status of the flight by looking out of the 
window (Suchman, 1993, p. 117). Suchman observes that operators use different 
technologies to provide views onto their arena of work. The technologies 
complement each other.

Heath and Luff in their work in control rooms (see e.g. 1991) of the London 
Underground report about the use of displays to show the status of the line. 
They report of how the timetable is used to plan the actions and make the flow 
of traffic smooth. They give an example of a “collaborative technique” used by 
the staff in the control room (ibid, p. 74) where controllers talk aloud in a way 
that the other personnel in the room can hear what is being said. For example, 
controllers use phrases, key words, and movements to get the attention of other 
controllers. One of their points (ibid, p. 71) is that at a glance, without a need of 
talk explicitly about coordinating their actions, controllers can monitor what 
others are doing and perform their action in accordance. What one controller 
does becomes ‘publicly available’ to the others in the room (ibid, p 76).

Artefacts, such as e.g. whiteboards and faxes, may be used in a way that 
they are visible to others either in located in the same room or at a distance. 
Visibility may be based on changed states of artefacts that are used by many 
persons and thereby become common, such as a database or the wall keyrack 
in a hotel reception. What people do with shared things allows other persons 
to know what is going on. Robinson (1993) introduces the notion of a common 
artefact where the technology has properties support cooperative work. One 
of the examples of a common artefact that is presented is a keyrack in a hotel 
reception area. Robinson writes:

Guests can leave and collect their keys; they can see which other guests 
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are in or out, and leave messages in the pigeonholes. Hotel staff uses it to 
communicate with their colleagues, and place bills, faces, etc. to be given 
out to guests. The presence of keys, or the contents of pigeonholes, conveys 
information, and may be the subject of questions or discussion. Some 
operations are considered legitimate, while others are not: usually only 
the receptionist can place keys or messages; keys have to be hung over 
appropriate numbers; etc. The keyrack is a model of the hotel, mapping 
the rooms. A glance at it in the late evening gives an overview of the hotel 
occupancy. (ibid, p. 5)

An important observation about the keyrack is that several groups of people 
use it. They use it for different things. Robinson presents four properties of 
common artefacts: predictability, peripheral awareness, double level language, 
and overview. He writes, “they need to be predictable to the people using them.” 
It should be clear how the artefact could be used. The point is that “The keyrack 
makes an important problem easy to solve” (ibid, p. 5). An example of how 
artefacts support peripheral awareness is related to the redesign instrument 
displays in a control room at a nuclear power plant. In the original design of 
the control room where people went and what they did was visible. Robinson 
concludes that peripheral awareness is important to consider when designing 
a common artefact, since “If this is not supported, damage to coordination may 
easily outstrip any gains” (ibid, p. 7). Double level language is the combination 
of talk about what is done and communication through the use of an artefact, it 
mediates communication by how it is used. The keyrack supports an overview 
of the occupation of room. “Common artefacts afford an overview on the work-
world which would not otherwise be available.” (ibid, p. 11)

The flight strip is identified as an artefact that is central in the work practice 
of Air Traffic controllers. The flight strip is an important artefact in-use when 
controlling the specific parts of the sky at hand. Robinson uses the use of flight 
strips as an example of implicit communication. How the flight strips are used 
is based on rules and conventions. Changes of states of planes in the air are 
communicated via the strips. Harper and Hughes (1993) reports about the air 
traffic controllers talk about a picture of the work. When starting the work the 
controllers look at the flight strips at the rack. This is one way to ‘warm up’ and 
get a view of the situation in the sky before controlling it. At the same time it is 
vital for the operators not to loose the picture. The flight strip is used to keep 
the picture up to date both regarding history, present and the future of what is 
going on. One of the observations Harper and Hughes reports is that the flight 
strips are cocked out. When there is a potential conflict, or a need for keeping 
an eye at the aircraft, the operator or the supervisor pulls out the strip from 
the rack. This way in which the flight strip is placed in the rack of flight strips 
illuminates the need for a specific action in the near future. It is used for keeping 
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track and order the never-ending changing situation out in the sky (Berndtsson 
and Normark, 2000).

Berndtsson and Normark (ibid) report about the coordinative functions of the 
flight strip, e.g. when flights are handed over to other centres. The flight strips are 
used for e.g. stipulating speed, flight level and time for hand-over. In their article 
they show an example of how video is applied in the coordination between two 
control centres in different countries. The changed status of the artefacts at one 
of the airports is transferred to the other and used by the controller that has to 
make the airplane land safely.

In order to summarise what has been written above it can be noticed that 
the literature points to how people monitor what others are doing, how people 
overhear conversations and how artefacts are used. As a common ground the 
researchers observe work as it is carried out with a focus on how artefacts such 
as computers, TV-monitors, timetables, maps and other artefacts are used. In the 
studies I have conducted I have been looking at how the operators use different 
technologies and what potential roles they have when handling cases. Of special 
interest to me have been the paper maps and the COORDCOM system (see 
Pettersson, paper 2 and Pettersson, paper 3). Cases are handled in order to order 
the events. Cases may be compared to flight strips, being the representations of 
the work. They are visible in the list of ongoing events. A similar visibility as is 
present when manipulating flight strips is present when handling cases. The 
cases are shared and allow the operators to mutually influence what is done, 
and how it is done. 

Technologies for communication, call-taking and dispatch

Artman and Waern’s account of the work within emergency co-ordination centres 
consists of several findings relevant for the work presented in this thesis. First, 
the authors present an event driven character of the work within the emergency 
service centres. The event driven character is characterized by that the operators 
do not know when to expect when the next large event will occur. They must 
respond to upcoming events, driven by what the public reports about changing 
events. Second, they point out that the operators only have a certain amount of 
resources available for use. There need to be coverage by ambulances although 
they are dispatched. They write:

The operators must always try to save some resources for the next possible 
incident. This means that the ECC’s [Emergency Coordination Centre] 
resources are scarce and this is a major constraint on the ECC’s work. (ibid, p. 
186)

They present cases where the operators cooperate in the handling of cases. The 
cooperation described is supported by a function in the computer system called 
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listening-in. Except the listening-in function they report about that the operators 
repeats what the caller says aloud with no specific receiver i.e. they talk to the 
room. They conclude that this procedure make the interview take a little bit 
longer time, but that it also serves the purpose of identify non-serious calls.

Watts et al looks (1996) at the use of voice loops in a Mission Control Centre 
for space shuttle operations. In the control room controllers have different roles 
and areas of responsibility. The different roles are connected to each other by 
different voice loops, e.g. “the conference loop”, “support-loop”, “air/ground 
loop”, and the “flight director loop” (ibid, p. 51). The controllers monitor several 
loops at a time. Awareness of what other controllers in the control room do is 
gained from listening to the talk going on at the monitored voice loops. The sense 
of what else are going on may be crucial for performing the own tasks. Who can 
listen to which loops and who is allowed to talk in it is regulated. For example, 
all operators listen to the loops involving communication between the space 
shuttle and the ground. Conference loops are up and constantly active and “allow 
ad-hoc groups to form when relevant events arise” (ibid, p. 51). Regarding the 
support-loop, the authors explain that the setting consists of a “front room” and 
several “back rooms”. The front room is the room where the controllers work. 
Support personnel use the back rooms and monitors subsystem and have access 
to more detailed data about the subsystem and also monitor several subsystems. 
Controllers monitor their own screen for data and the voice loop give them access 
to what is said by other roles and also links them to the back room. Watts et al 
write that it is necessary for the controllers to know what is going on in other 
subsystems in order to know how it will impact what they are going to do by 
themselves (ibid, p. 50). The ability to listen-in to ongoing conversations and 
discussions are according to the authors more important than being able to talk 
directly to another controller (ibid, p. 51). The authors conclude:

A better understanding of how voice loops have evolved to support 
coordination in space shuttle mission control should be considered in the 
development of systems intended to support cooperative work in similar 
event-driven domains (ibid, p. 55)

Whalen describes an emergency service centre where special-trained call-
takers are assigned to answer calls. Calls correspond to cases in the Swedish 
emergency centres. The call-taker interviews the caller and describes the event 
in a form that is a part of the computer aided dispatch system. The form is then 
electronically transmitted to the dispatcher. The interview may continue after 
the point the form is transmitted to others. The dispatcher sometimes requests 
new information verbally. If the caller gives new information the dispatcher 
gets another form with the updated information in the fields (Whalen, 1995 p. 
5 ). Martin et al. (1997) describe a similar division 
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between call taking and dispatch. In their study they focus on the dispatchers 
work, i.e. the interaction between the supervisor and area-dispatchers. The call-
taker interviews the caller and when there is enough information he sends the 
form to an “incident stack”. The incident stack is in my understanding similar 
to the list of ongoing event in COORDCOM. The dispatcher reads the form and 
the dispatch is done (ibid, p. 268). 

The design of the cases in COORDCOM allows the operators to see changes as 
they are written. One of my focuses has been of the listening-in function. There 
are similarities in how voice loops are used within the mission control centre 
(Watts et al. 1996) and how the function listening-in is used in the SOS-centres. 
The function makes the call available to one, or in some cases, several assisting 
operators. To hear what the caller says and how it is said give the dispatching 
operator information that may be given to the dispatch units and other operators 
in the traffic room. At the three largest emergency service centres in Sweden there 
is a similar division in the responsibility between call takers and dispatchers as 
described by Whalen (1995) and Martin and Bowers (ibid). The differences in 
how the technology functions and the work is organised affect how the cases 
are handled. 
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About the papers

Four papers are included in this thesis. In this part they I will describe the main 
focus of each.

Paper 1: Activity and Artifact: The symbiosis of truck drivers’ work and 
navigational systems

By: Martin Johansson and Mårten Pettersson / Presented at Interact’ 01, Tokyo, 
Japan, 9-13 July. Published in the conference proceedings.

This paper focus at truck drivers’ work practice in relation to design of a concept 
for in-drive programming of a navigation system. The study of truck drivers was 
motivated by an interest in exploring the concept of “Tacit Interaction” (Nelson 
et al, 1999). During the field study we observed that the drivers used waybills. 
In the paper we analyze a case– the Sjuhalla case where the waybill is used at 
different places and in different ways. The waybills describes the goods being 
transported and are used in planning the route and as a communication media 
between different drivers. The paper is concerned with the relation between an 
understanding of how truck drivers find their way using various artefacts and 
what this tells us about designing for the future.

Paper 2: Talk and Visibility: ‘One person is out of the car did you hear 
that?’

By: Mårten Pettersson / Presented at IRIS 24 in Ulvik, Norway, August 2001. 
Published in the conference proceedings.

This paper addresses mainly the question of how operators become involved in 
handling cases together. The aim with this paper is to explore two themes drawn 
from the studies of work and technology at the emergency service centres. The 
themes called are Talk and Visibility. The two cases presented in this paper have 
been revisited in Ambiguities, Awareness and Economy: A study of Emergency 
Service Work. However, in this paper the analysis is on talk and visibility. Taking 
off from this analysis of talk and visibility, the paper proposes some provisional 
ideas for the design of interconnected maps.

Paper 3: Ambiguities, Awareness and Economy: A Study of Emergency 
Service Work

By: Mårten Pettersson, Dave Randall and Bo Helgeson / Submitted to the Journal 
of Computer Supported Cooperative Work.

This paper contributes to the understanding and value of awareness for design. 
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It is based on three cases (two of them reported in the Talk and visibility paper). 
The analysis is made, focusing on what ambiguities the operators try to solve 
when handling the cases. The notions of ambiguity, awareness and economy as 
they relate to one another are explored. 

The “Knotshult case presents a unique opportunity to observe how operators 
become aware of the fact that they are handling “the same” case as reported by 
two different callers.  When this case took place, we were recording with two 
video cameras, each capturing the action of the different operators. My interest 
in this case has been to analyse how and when the operators become involved 
handling the case and when the two cases become one both in the minds of the 
operators and in the COORDCOM system. 

Paper 4: ‘We don’t need the ambulance then’ – Technological 
handling of the unexpected

By: Mårten Pettersson and Philippe Rouchy / To be presented at the RC23 
Technology in action, XI World Congress of Sociology, Brisbane, Australia, 7-
13 July 2002.

This paper looks in detail at how one case is handled. It focuses both on what the 
operator does and what the caller says. At the same time it focuses on how the 
shared handling of the case is initiated and carried out in parallel. It examines 
how the technology, including listening-in, the telephones, databases and the 
room itself supports the work. First, we walk through a case from answering to 
closure. The case is interesting in itself since it turn out to be a counter order, i.e. 
the ambulance is told to turn back. Second, the case gives a detailed example of 
how the listening-in function is used.
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Conclusion and future research

How do operators handle cases?

A case in an emergency centre can be handled in many different ways. Based 
on the articles in this thesis and the related research I will now discuss some 
important aspects of how operators handle cases. Those are:

• Interviewing
• Visibility for others
• Multiple calls
• Parallel handling of cases

Interviewing. As soon as a call is answered, the call-taker begins to interview the 
caller. During the interview the operator asks questions about the reported event. 
By repeating what the caller says word by word, and sometimes rephrasing the 
content of what the caller say, the operator handles several conversations in one. 
The operator is talking with colleagues at the same time they are talking with the 
caller. This is managed without hampering the ongoing call. At the same time 
repeating what the caller says serves the purpose of checking with the caller that 
the information is understood correctly. The first requirement when interviewing 
the call is to get enough information in order to dispatch emergency units. When 
they have this information, they follow up by getting more detailed information 
about the event.

Visibility for others. The moment the case is created it becomes visible and 
accessible to other operators in the case database. Operators logged in to the 
system can see what is going on in the list of ongoing events. They may also 
access the case and start to dispatch units. The call signs of the units that are 
dispatched is shown in the case. As the case is available for the operators they can 
open it, see what has been done and what still needs to be done. There are several 
views in which this kind of information is available e.g. the log and the event 
code plan. Cases are visible in the list of ongoing events by event code, address 
(location) and also by the date and time it is created. This makes it possible for 
an operator to enter the case and decide what to do. At the same time it makes 
it possible for the operator to be aware that others are handling the case so they 
can make themselves available to answer new incoming calls or handle other 
ongoing cases.

Multiple calls. From time to time there are multiple calls that report the same 
event. E.g. in the Knotshult case two calls were made to SOS and two separate 
cases were created. This is not an uncommon situation, since there are several 
actions that trigger the creation of a case (e.g. when the listening-in is answered). 
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In order not to dispatch duplicate units to the same event, the operators must 
identify that the calls are about the same event, and decide which case should 
dispatch be responsible for dispatching emergency units. The actions taken are 
logged in the appropriate case. The updates of information in a case serve also 
as feedback to the call-taking operator. If notes are made in another open case, 
the operator may not be aware of the actions that have been taken. 

Parallel handling of cases. Cases are handled in relation to other ongoing 
cases. Operators handle cases by themselves, collaboratively, sequentially and 
in parallel. The technology supports doing several things in parallel. As other 
researches have reported from similar control room settings, what others are 
working on becomes available in various ways to co-workers. Talk, movements, 
changed position of artefacts and the use of certain artefacts can point to what is 
going on. In the SOS-centre the use of paper maps and digital maps when fixing 
the location of an event is visible. Operators juxtapose the relevant artefacts to 
solve the problem at hand. That is the paper maps are used when for example 
a way-description needs to be taken, or if the operator does not have a map 
computer at his or her board. The operators do not consult the maps in every 
case. They do not need to. By using the telephone number, the address of the 
subscriber can be retrieved from the database. Based on the caller’s address, the 
COORDCOM suggests several zones where the incident may be located. Since 
the maps are not used all the time, their use sometimes indicates to the operators 
that something needs to be handled rapidly or that assistance may be needed. 
COORDCOM and other artefacts within the room support handling several 
cases in parallel. The operators can enter cases, see what has to be done and do 
what they need to do in order to handle the call efficiently.

Another issue, concerning parallel handling of calls, is how the listening-in 
function is used. The operators use the listening-in function to get assistance with 
the handling of the case. The assistance can be given both as a second opinion 
in the case (see e.g. Artman and Waern’s example of a woman reporting a knife 
in her arm, 1999) as well as for assistance with dispatching emergency units 
in parallel with the continued interview of the caller. In the Castle Ruin case 
(Pettersson and Rouchy, paper 4) the call-taker requests listening-in by directing 
it to the ambulance roles. The ambulance director (responsible for keeping track 
of the ambulances) answers the request. The assisting operator listens in for about 
five seconds. He then disconnects the co-listening and dispatches an ambulance. 
During the time the listening-in was going on, the call-taker has mentioned the 
address and the kind of unit needed (i.e. an ambulance). The listening-in function 
allows the assisting operator to get a snapshot of the scene, and a chance to ask 
clarifying questions needed in order to dispatch.
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Towards design for new technology

Detailed analysis of how operators handle cases today are not only interesting 
in themselves, but could also have relevance for design of future systems. Here 
I would like to put emphasise on design implications related to the aspects of 
work at SOS-centres discussed in this thesis.

Today the COORDCOM consists of large amounts of shared data such as 
statuses of dispatch units and cases. All ongoing cases are shown in a list of 
ongoing events. Cases created become visible in the list. The operators use the list 
when identifying multiple cases. They hear what is said and what artefacts are 
used. They glance at it from time to time, e.g. in order to look up an ongoing case. 
Sometimes operators not involved in handling any of the cases identify duplicate 
cases, necessitating that all but one case be closed. One solution for identifying 
duplicate cases could be to develop a special function that highlight cases with 
the same address and same/or similar event code. When the operators determine 
that it is the same event links between the cases could be created. COORDCOM 
support updates of information in the case that the operator is working on at 
the moment. By linking cases, the system would be able to alert other operators 
that they might be working on the same event. Information that is written and 
actions taken in one case would be available for the other operators. It would 
also be interesting to investigate possibilities for initiation of two and half part 
voice-loops between involved operators (i.e. a reverse listening-in).

The use of maps and medical indexes is visible to other operators in the traffic 
room. Changes in positions of an artefact, e.g. a map being pulled down, or a 
change in light, may indicate that something is going on. How artefacts are 
used today, their physical properties and functions may be a starting point for 
exploration of alternative interfaces inspired by e.g. Tangible Bits and Calm 
technology.

The way operators handle cases suggests many potential areas for design. 
Exactly what is suggested depends on which aspects of the work and what 
types of technologies are of interest. An understanding of the functions in the 
technology is valuable when working with design issues and figuring out what 
to design since it prevents the designer from reinventing something by ‘mistake’. 
The experiences from the two studies described in this thesis suggest that an 
analysis of the work practice and detailed examples can stimulate new design 
ideas.

Future research

In this thesis I have discussed how cases are handled in the SOS-centres. I have 



32 33

outlined design issues. The following themes would be interesting to address 
in the future:

Design for increased access to the field. Sometimes there is more information 
in the call than just spoken words. The background sounds, e.g. conversations, 
cries, sighs or sounding fire alarms and sirens, tell about the state at the scene. 
As more information can be gathered from the field (such as data from sensors, 
cameras and positioning systems) it is necessary to make the information 
available in the SOS-centre. It needs to be available in a way that makes sense 
for the handling of cases.

Developing the support for involvement in cases. Today operators located 
in the same traffic room handle all cases at a SOS-centre. Which operators are 
handling a case can be seen in the COORDCOM. It is also visible and audible in 
the room. It would be interesting to develop technology that makes visible the 
states of cases, cases about the same event, and who is involved handling the 
case. In combination it would be valuable to design functions allowing operators 
handling similar cases to create temporal voice-loops. One motivation for those 
functions could be support for handling cases by operators located at different 
centres. However, it would also be interesting to see what solutions designed 
for centre-to-centre cooperation would be beneficial for handling a case within 
a single traffic room. And vice versa.

As a common theme I would like to develop alternative interfaces combining 
the past, present and future designs.
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Activity and Artifact: The symbiosis of truck 
drivers’ work and navigational systems

Martin Johansson and Mårten Pettersson

[Johansson, M. and M. Pettersson (2001). Activity and Artifact: The symbiosis of truck drivers’ work 
and navigational systems. Proceedings of Interact 2001. M. Hirose. Tokyo, IOS Press: 399-407.]

Abstract: This paper outlines design ideas from a project dealing with different interaction concepts 
for the design of a computer based navigation system for truck drivers. The incentive for thinking 
about interaction concepts is that programming of navigation systems often occurs while driving, 
since that is when the support is needed. We have been working with ethnographical studies of 
truck drivers driving both over short and long distances. There has been quite a lot of work done in 
the field of cars and navigation, in this paper however the main theme is not navigation in cars as 
such, but the truck environment as an example of a high-demanding room for work activities. This 
lead to a design situation where the artifact and the activity has to go together, the artifact has to 
‘melt-in’ to the work practice. We discuss how the design of computational power can melt-in to the 
work-practice without demanding too much of the attention needed for driving the truck safely.

Introduction

In this article we discuss design issues regarding navigation systems for in-
car settings. The argumentation is based upon a field study of truck drivers’ 
work. We have studied how the truck drivers find the way to delivery or pick-
up locations. In the navigation system designed for the truck-drivers in a 
mock-up we used the waybills to program the destinations. We found that the 
drivers that we studied are very good pathfinders, and in the end always find 
the destination—they have to. The aim with the field study was to inform the 
design of a navigation system.

This paper starts with a background to the project and to interaction concepts 
that relate to our work. The background is followed by an empirical part in which 
we focus on how one artifact, the waybill, is used by the truck drivers today. 
Since we have understood that the waybill is a central part in the truck-driver’s 
path finding we have chosen to include the waybill as an integrated part of the 
navigational system. Based on our field study we discuss how the waybill is used 
today and transform this into a design suggestion were the waybill gets added 
functionality. We conclude with a discussion about how to design a navigation 
system in a way that it melts-into the work practice.
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Background

The issue of programming destinations

The area of navigation systems is expanding and there are different ways of 
looking at the design. With navigation systems we address systems that are 
designed to make somebody, for example a driver or a pedestrian, able to find 
their way. Some of the systems let its users see their position in relation to other 
users, for example colleagues. In this paper we will focus on how drivers tells 
the system where they want to go, i.e. programs the destinations.

Navigation systems designed for use in cars and trucks are becoming more and 
more common, and there is a need to make the interaction more appropriate for 
the high- demanding in-vehicle setting. An observation we made when riding 
a passenger car equipped with a navigation system was that the driver when 
programming the destination on-line seemed to be focusing more on the task of 
programming than the actual driving. The driver was very enthusiastic about 
what the system could do and how precise it was since we could all see where we 
were. We on the other hand were anxious about our safety, since our driver gave 
the programming of the navigational system so much attention at the same time 
as he was driving. The initial reason for us believing so was a near-miss when 
the driver, programming the system, realized that he should turn right instead of 
follow the road ahead. Afterwards we realized that the system when started, at 
its welcome screen did warn the driver for enter data into the navigation system 
while driving. This made us think about in which ways the navigational aid is 
designed to support the driver. Although our experience from the ride can be 
a product of the driver’s excitement of a newly bought car with a navigation 
system, we find that a basic feature of that navigation system is that it does not 
seem to be designed for programming destinations when driving.

The issue of people focusing more on the interaction with the computer system 
than the tasks it is designed for is addressed in several design concepts such as 
Calm Technology (Weiser and Seely-Brown, 1996), Tacit Interaction (Nelson et 
al, 1999) and Tangible Bits (Ishii and Ullmer, 1997). One common idea of the 
concepts is that information can be placed in the background or foreground 
(Tangible Bits) and center or periphery of our attention (Calm Technology) and 
the focus can shift between them from time to time. Due to our understanding 
the words have similar meanings, but uses different terminology in the different 
concepts. Weiser and Brown describe it as being attuned to information and 
they write that important properties of Calm Technology are the ability to move 
between the center and the periphery (Weiser and Brown, 1996). There is also 
a vision about moving the points of interaction with the computational power 
out in the environment (Weiser 1991, Ishii and Ullmer, 1997). In the Palette, by 
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Nelson et al (Nelson et al, 1999), the paper cards are used as interaction points 
using the computational power to what it is good at and relating the paper cards 
to the information inside the computer. They write that Tacit Interaction “should 
engage a wider range of human perception” and enable “a larger degree of low-
intentional interaction” than current interfaces. They argue that the Palette 
”explores ways to re-physicalize the human computer interaction (HCI) and 
thereby allow the user to distribute tasks to less intentional, less intellectual 
modes of action” (Nelson et al. 1999, p. 360).

Navigational support systems do have many areas of application and we 
decided to learn more about how truck drivers find their way today. Questions 
of importance for our project were if the truck-drivers wanted and/or needed 
a navigational system and secondly how it (the navigation system) could be 
designed to fit into the work practice of truck-drivers.

Our study

What made truck drivers work practice so interesting was the presumption that 
they are good at finding their way and often are put in situations that demand 
navigational skills. We also found it interesting to design computational power 
that would fit into the truck. To find out more about the profession we during 
the empirical study performed visits at a cargo contractor situated in the south-
eastern part of Sweden. The empirical study consisted of observing three 
different drivers during their workday, and observing a traffic controller at the 
main office. We took our place next to a truck driver, and used a video camera 
to capture the work activities that took place. We also spent some of the time 
observing and taking notes without the camera running. To learn more about 
the use of the waybill, we also made an observation of the traffic-leader at the 
cargo contractor.

In the work with our design suggestion of a navigation system, the cases 
where drivers drive in another area than the hometown-area, has been the most 
interesting. We soon found that there were situations where the drivers had 
difficulties finding the locations, both near home and far away.

The examples in the next section are chosen because we find they illustrate 
either of the following two themes: waybills in use and on-line and off-line route 
planning. We are in the presentation of our analysis of the empirical data not 
interested in if the drivers find their way, since they in the end always do, but 
in how they find it.
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Waybills, experience and windows

About the setting and routes

One of the largest customers of the cargo contractor is a dairy making for 
example butter and ice cream. The trucks that we followed consisted of a lorry 
and sometimes a trailer. The freezer is placed in the front of each superstructure, 
which means the frozen cargo has to be placed in the front part of the truck and 
trailer since it cannot be mixed. The superstructures of the loads we followed 
had open-able doors at one side and in the back of each vehicle.

The contractor is carrying on traffic in large parts of Sweden. At the cargo 
contractor the truck drivers load their load by themselves sometimes assisted 
by one or more colleague.

Examples of Waybills in use

In this section we give three examples of how we saw the waybill (see figure 1) 
being used, first at the customer, then at the hub, and finally at the route. 

Waybills at customers. When a truck has left home early in the morning, or late 
in the night, it is sometimes not clear where the returning cargo should be picked 

Figure 1 An example of a waybill. A indicates where the address and data about how the cargo 
shall be transported is written. B is where the cargo is listed.

A

B
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up several hours later. The traffic-planner make plans for the loads depending 
on what orders are coming in. Sometime during the day, when the driver is 
ready, he calls the controller and gets a list of pick-ups. The customers issues the 
waybill (see figure 1), writes what the cargo consists of and were it will go. It is 
then handed over to the driver.

Waybills at the hub. The driver hands in the waybills and receipts (e.g. the last 
signed sheet of the waybill) to the traffic controller when returning to the cargo 
contractor’s garage from a route. The controllers take the waybills and types in 
the load in the computer system and then plan which truck to place it on. At the 
cargo contractor there are a big re-loading area where the loads can dock at many 
gates. Drivers that finish their route before the working day has ended return 
back to the contractor to load the loads to the next day.

Joey told us that to spend some time at the hub and sort up the cargo was good 
since it in the longer run was time saving. He told us about a colleague of his 
that loaded the truck without sorting the gods before leaving the contractor. Joey 
said that this driver was on his way to the delivery places earlier than anyone 
else, but that he was home “many, many hours later than everyone else” (8.32). 
The point was that if time was spent sorting up the cargo and the waybills at 
the cargo contractor before loading it “you’ll have it back several times”. When 
Joey returned to the hub, the day we followed him, he loaded the truck for his 
colleague who would drive to Jönköping (300 km away) about an hour later. He 
told us that he loaded the goods in a way that corresponded to the route, since 
he had driven it by himself. He also told us that he tried to “do it as easily as 
possible for the other drivers” (14.50).  After a while the driver that was going to 
drive the load came and they looked through the waybills and where the cargo 
was placed in the load. When riding with the truck driver Perry we saw that 
there were notes in top of the waybill, at the part of the waybill that fastens the 
sheets together. Perry explained that the notes described where in the load (i.e. 
the front, middle, back, left or right side of the truck or the trailer) the cargo was 
placed. He had not worked the day before, when the truck was loaded, so his 
colleagues were telling him by the notes. In both of these examples, especially 
the first, we find it interesting that the colleagues in fact help the driver to plan 
the route by loading the cargo in a good way for a smooth delivery.

The two quotes above (8.32 and 14.50) and what the drivers did when loading 
Perry’s truck can be considered as examples of off-line route planning and 
navigation. Joey places the cargo in a way that corresponds to the actual delivery-
order and how the cargo is to be unloaded. If there is a forklift at the first delivery 
place, for example, the cargo may be placed so it can be reached from the side. If 
the driver has to unload the cargo by hand at the first place it probably should be 
placed in the back of either the truck or the trailer. Another thing to consider is if 
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there is a possibility to enter the delivery place with a trailer. The drivers told us 
that some places were known to be hard to turn around at with trailers. 

When arriving to the traffic controller’s office before leaving for a route Joey 
looks through the waybills and asks questions if there is anything unclear about 
where to find a place. When glancing at one of the waybills he asks the traffic 
controller where the delivery address, a construction site, for the cargo the 
waybill is for, e.g. windows, is located. A colleague, standing beside him, answers 
and tells him to drive towards the church in Nättraby (about ten km outside 
Karlskrona) and then to continue to drive until he reaches the landing stage in 
Sjuhalla (that is to be found some km from Nättraby). The site, the colleague 
says, was to be found near the landing stage. This points to another observation, 
namely the stories about were to find a specific place.

Waybills at the route. About four hours later when Joey has delivered all the 
cargo, but the windows, in Karlskrona, he drives on the motorway towards 
Nättraby. He keeps the waybill, with the address construction site in his hand. 
When leaving the motorway in Nättraby he drives towards the church. He 
mentions that he sees a road sign pointing towards Sjuhalla and turns at the 
church, over a bridge. After the bridge he follows the signpost, again towards 
Sjuhalla. He says “you should be able to see a constructing site” and continues:

(time 9.18.04) I believe that it can be a very nice villa down by the sea that we 
will find over here, because it was no small windows. I don’t think that it was 
any cheep windows. Rather it was quite exclusive stuff.

Joey continues to drive and slows down now and then when looking at 
construction sites. When in Sjuhalla he looks to his left, where a house is 
placed, and says: “Here is the big ()” (9.18.23) Joey looks towards the house and 
mumbles something about that the big windows would fit there. A car comes in 
the opposite direction and Joey slows the truck down and says:

(9.18.44) Let’s see here my little friend. Then you have to drive in to your 
neighbor there, yes like that. Beach road.

We find it interesting the way Joey comments a house and then just a moment 
after comments what the driver of the car should do. The observer riding with 
Joey sees a construction site and proposes that to be the one. Joey says that it 
should surprise him if it was, he looks towards the construction site and then 
says that it is not the right windows. Joey continues to drive and after about one 
and a half minute approaches a crossroad where there are signs indicating a road 
construction work. Joey says:

(9.22.07) Road construction work! Aah, but look here this looks very good, 
look Sjuhalla, Sjuhalla landing stage.



44 45

As we told above a colleague mentioned this landing stage in the morning. When 
he arrives to the Sjuhalla landing stage there is a crossroad with one way to the left 
and one to right. He looks at the signpost. It reads Havsvagen (the Sea road):

(9.22.19) And there [at the sign] it  reads… Not our… Here[at the waybill] it 
reads Huvsvagen.

Huvsvagen corresponds in English to something like the hood/shield road. The 
observer says: ‘Havsvagen (Sea road)’ and Joey says:

That can be the case. Havsvagen (Sea road) let’s go for that. It sounds good, it 
sounds more realistic.

Joey then turns left and enters the Havsvagen road. After a few meters he says: 
“There is the construction site (…) (9.22.38)” He says that it seems to be of no use 
to try to unload the windows and also matches the windows in the cargo with 
empty holes in the house: “And here we can just forget. There the big window, 
that I have, will be. Here we can just forget to be able to unload it. We have to go 
out and talk with…” (9.22.50).

He then jumps out of the truck cabin and walks around at the construction site 
searching for someone to ask about a truck.

Waybills: Central pieces of paper

Joey keeps the waybill in his hand during the whole ride and looks at it from 
time to time. The address is slightly wrong at the waybill and although it is not 
a big miss spelling the driver seems to wonder if it is the right road. So in the 
window example Havsvagen (Sea road) makes sense because it is located next to 
the sea. The road Huvsvagen (hood/shield road) may as well be found a few km 
away. Often there is logic in the naming of roads in a way that all names follow 
some kind of common denominator that connects to the area. A finding we made 
during our empirical study was that the truck drivers seldom took anything for 
granted—a name, of a road or a firm, that was miss-spelled at the waybill was 
often checked with the traffic controller back at the office.

Everything the driver does includes one or more waybills, the planning for the 
day, the loading of the truck and it is also a part of the way finding. We therefore 
consider the waybill as a central artifact in the work of the truck drivers we have 
observed. Another reason to consider waybills as central artifacts is that they are 
used by many different roles within the cargo contractor. Different people use it 
in different way; still the same information is present at it. The waybill is issued 
by the customer, handed over to the truck-driver, then to the traffic controller and 
to the final customer when the cargo is delivered. It then ends up at the table of 
the accountant at the cargo for accounting reasons. The waybill is an important 
document because the information about the cargo is printed on it and that it 
during the transport is annotated with notes. It is mediating both asynchronous 
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and synchronous communication between for example customer and customer 
(what is delivered), customer and cargo contractor (billing), driver and customer 
(what is loaded and where will it be delivered) and driver and driver (what is 
loaded, and where is it loaded). The traffic controller uses it when planning for 
transports and when discussing orders with the driver.

The design—Melting-in and Waybill Interaction

Interact by using waybills

We have chosen to call the system that we have designed NaviMap, since it is 
a digital map with the purpose to support navigation. The design is based on 
what we have seen during the field studies, and the focus has been work. To have 
work as perspective is a bit different from making things smart or embedding 
computational power into existing things. The NaviMap is designed to be a part 
of the work activity, and to melt into the practice as well as it should stay obvious 
both in function and use.

Some observations at the field were directly converted to restrictions that we 
constructed for our design. For example was it obvious that the design should 
consider usage while driving, this with the safety aspects that follows. The driver 
seemed to be very aware about the surrounding traffic and the environment at 
the same time as they for example looked for an unknown delivery place (e.g. the 
Window example). We were also able to identify a difference in on-line and off-
line usage of navigational aid, this lead to the possibility to bring the NaviMap 
outside the cabin. What perhaps was most important in our continued design 
work was to get an understanding of how the truck drivers work, and the things 
that are important for them. Examples of what we found out to be important for 
them is their high ambitions with road safety, the big role time plays in the daily 

Figure 2 An example of a barcode tagged waybill. The  barcode (A) is grouped with the delivery 
address (B).
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work (opening and closing hours at delivery and pick-up places), and how the 
freshness of food change their route (they has to deliver everyday commodities 
before the local store opens in the morning), collaboration and planning.

The NaviMap navigation system that was the result of the design process 
within the project now consist of mock-up used for demonstrational purposes. 
The mock-up consists of a screen illustrating a digital map, and a barcode reader 
in which the waybill can be put in. We image the system to function in the 
following way: Grouped with the address at the waybill is a barcode containing 
the map coordinates (see figure 2). One of the ways the Navimap is programmed 
is by putting the waybill with the address barcode in front of the barcode reader. 
When the driver holds a waybill in front of the barcode reader (see figure 3) the 
navigation system look the coordinates up and displays it as a green dot at the 
digital map. The idea for this way of interacting is borrowed from the Palette 
(Nelson et al, 1999), where paper cards are used to control an MS PowerPoint 
presentation, one card for each slide. 

The Navimap is programmable all the time and is designed to support both 
the planning of the workday in the morning or during the day (off-line) and 
finding the next location when started driving towards it (on-line). This is an 
important point of the design of the system, and addresses directly the problem 
mentioned earlier in this paper. Based on our empirical findings we find it to 

Figure 3 The waybill (A) is kept under the barcode reader (B). The destination is then 
programmed into the navigation system, that is then programmed. The destination shows at the 
digital map (C) as a dot.

A

B

C
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be an important feature of the system that the driver can program it whenever 
he or she finds it helpful. A need to be guided to a location may not arise in the 
morning or when the truck is parked, but just as likely at the motorway, or at 
the narrow ‘no-where-to-stop-the-truck’ road. Another point is that finding the 
way from example the city of Karlskrona to Nättraby does not seem to be the 
problem. This is perhaps a well-known way for the driver. The challenge is to 
find the construction site, and an indication at the Navimap may be helpful to 
show that the delivery or pick-up place is not very far away, for example to the 
left in the next crossroad.

Paper interfaces

Paper interfaces have proven useful in other settings, for example story boarding 
(MacKay and Pagani, 1994) and giving presentations using a paper interface 
connected to PowerPoint (Nelson et al, 1999). Paper interfaces allows the 
interface to be spread out, paper can easily be carried around, manually sorted 
and put in folders. It supports that the interaction points are kept to the objects 
or, as in our case, kept to strong references to the object.

The use of waybills to program the navigational system reduces the complexity 
of the in-truck programming so that it is possible to program the system while 
driving (without hazard the safety on the road). This makes it possible for the 
driver to choose intentionally when he wants to use the system. This in relation 
to a system that would require to be programmed before the driver left in the 
morning. As Suchman points out, the analytic planning perspective does not 
work as the only model for how to interact with systems (Suchman, 1987).

In our design the driver has to actively activate the system. This intentionally 
in the system is something that we think is very important. It would probably be 
possible to automate this with a smart tracking system, distinguish which waybill 
that currently was in use and let the system display the position it represents, but 
the benefit of this is small. The advantage of intentionally is control, and there is 
no reason to bother the driver with information that s/he does not need.

The design suggestion that we propose is an add-on to an existing system, 
something that makes the investment cost low. But designing an add-on has 
other advantages as well, all functionality that exists in traditional navigational 
system can be used as they are used today. It would be possible to have paper 
interface objects for this as well as for destinations, but we believe that it is a point 
in not having function cards. When there only is one paper way of interaction, 
the result should be obvious and easy to predict. The function (display the closest 
way between where I am and the place I want to go to) and the object (the delivery 
place) becomes one and the same in terms of interacting. 
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Work practice and the design

During the window example, the driver held the waybill on the steering wheel 
for about fifteen minutes until he arrived at the right address. He read out the 
road name aloud twice and he even spelled it out, all while driving. What we 
find interesting in the quotes of Joey that the driver references to the windows 
in his cargo when he is to decide whether it is the right construction site or not 
(see the quote 9.18.04, 9.20.33 and 9.22.50). When driving the truck Joey looks 
at the surroundings, the waybill, at the road and the traffic (see 9.18.44). We 
see that Joey tries to match the surroundings with the properties of the cargo, 
i.e. the windows, and then manages to turn down some alternative places as 
unlikely to be right. The surrounding comprises points of references, some of 
them mentioned by the colleague in the morning (e.g. the Sjuhalla landing stage 
and the bridge in Nättraby). When discussing the location in the morning he asks 
about the address at the waybill. The waybill in its current form is an important 
document is easy to bring to share with others.

The waybill never seemed to be in the way of anything the driver did, on the 
contrary, the waybill melted into the activity of driving and navigating on the 
up-and downhill narrow roads leading towards Sjuhalla. Worth mentioning is 
also that the driver did not pick up a map, when he looked for Sjuhalla. On other 
occasions we could observe drivers looking at maps (at information boards at 
breaking areas or at paper maps inside the cabin), often carefully, but exclusively 
when the truck was parked. We look at this kind of planning as an off-line activity, 
compared to the use of landmarks and waybills during the drive as an on-line 
activity. The requirements of systems designed to support on-line navigation are 
different from the ones for off-line navigation. If something is done while driving 
it cannot distract or occupy too much of the drivers attention.

Melt-in – an interaction design quality

In our study the waybill stood out as a very central artifact. This made us think 
about what the qualities of the waybill was, and as mentioned above there are 
several good things about this piece of paper. It does not interfere with the 
practice nor does it hinder it, it is simply very well suited for its purpose. 

In a study of Air Traffic Control (ATC) work (MacKay et al, 1998) researchers 
concluded that the flight-strip had good properties for that context, at the same 
time as they could see the benefits that computers could have in the ATC work. 
The profound solution presented was the augmentation of the flight-strips, the 
strips function in the same way as they did before, but now with the added 
quality of computational power. 

 In the NaviMap system we do not try to invent something that will replace the 
waybill, partly because we can’t come up with something that is better, partly 
because we have no reason to do so. The waybill plays the same role in the 
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practice as before, but we have augmented it, in a way that it contains the address 
(in a way that computers can understand). This makes the programming, the 
input, to a navigation system easy to do while driving. The driver organizes the 
work in the same way as before, by sorting the waybills, and he is in control of 
his work, using the navigation system whenever he finds it suitable. The work 
practice stays the same, but gets added possibilities. This is what we think is a 
good way of new technology to Melt-into the work practice.

Navigation in Theory and Practice

In the pages that follow, however, I will argue that all activity, even the most 
analytic is fundamentally concrete and embodied (Suchman 1987, p. viii).

The quote above is from the book Plans and situated actions by Lucy Suchman, 
a book that starts out with a discussion about navigation (see Suchman, 1987). 
According to Suchman a Trukese and a European navigator navigate in the 
same way, but describe their methods as very different. The European culture 
emphasizes an analytic approach to problems, an approach that makes us use 
plans to get where we want. One example from Suchman, which relates to the 
quote above, is the Canoe example. Suchman explains how a plan can be good 
for the activity of getting a canoe through a series of rapids:

The purpose of the plan in this case is not to get your canoe through the 
rapids, but rather to orient you in such a way that you can obtain the best 
possible position from which to use those embodied skills on which, in the 
final analysis, your success depend. (Suchman 1987, p. 52)

The truck drivers that we have studied have plans and they sometimes refine 
them on the way. A plan is a resource for handling the truck on the road. The 
drivers plan in advance which order to visit delivery places and thereby the way 
to drive. This planning, for example sorting up the waybills, looking at the cargo 
and at maps at the route and before leaving the cargo contractor, makes the driver 
aware of where to go. Trucks are not allowed (nor can they) drive everywhere. 
Some roads are too narrow, others are not dimensioned for the weight or, the 
height. That the drivers have to choose their route carefully can also be said 
to be a part of the navigation. Consider for a moment the navigation system 
we mentioned in the beginning of this paper. In the situation we described the 
driver of the passenger car tried to put in a destination when driving although 
it warned him not to. What we find interesting is that there in the design of that 
system seems to be an assumption that the driver always stops and looks where 
to go, and/or has a plan for exactly where to go ahead and then follows that 
plan. Suchman points out that plans are not controlling our actions, but serve as 
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resources for it (Suchman 1987, p.49). Often the need of a navigation system can 
arise when you are arriving to a city and are looking for a special address and 
find that it was not where you supposed it would be. Or it can arise when the 
truck driver sees the delivery place at the map at the breaking area but cannot 
figure out how to get there. The waybill represents the cargo, and if the driver 
knows where the cargo will go, then it also represents the delivery location. One 
of our points is that it would not be a good design of a navigation system for truck 
drivers to exclude any place and any time to program the destinations, because 
the need of the support is not always there but it can arise anytime. In the window 
example Joey needed no help in getting to the church in the nearby village, but 
he might find it useful to have navigational aid for the few km thereafter. In other 
cases the opposite might be true. You recognize the place when you see it, but 
you need help to get that close.

Conclusion

What we have done is to design a system concept that might make our roads more 
secure and the work practice enhanced rather than changed. We have chosen 
to work with truck drivers in a shipping setting, but it does not seem undoable 
to design a similar system for passenger cars. Technically it is a small thing, but 
the big difference is in the interaction objects. Other objects that can be used for 
interaction with the navigation systems both in trucks and in other setting can 
be for example business cards, road maps with commercials for e.g. restaurants, 
hotels and petrol stations. We find that there is a need to investigate what can 
replace waybills in different settings.

As many times when introducing new artifacts in a work practice there are 
considerations to be made about how the work is carried out today. One of our 
concerns about a navigational aid is that the drivers today are aware about for 
example whom to ask about route advice and often have local knowledge about 
the area to visit. Finding for the driver an unknown delivery place can be said 
to be a social activity where experiences are exchanged, e.g. by telling stories. 
New technology may also add a pressure at the driver to find the way right away 
which may affect the local awareness. We have seen that the drivers often call 
their colleagues and ask for road descriptions. This informal communication can 
today be legitimate and other information can be added by the way.

The more general benefit of this paper is on an another level thus. We believe 
that there all too often is a gap between the work practice and interaction design, 
what is presented here is one attempt to exemplify the close relation between 
artifact and activity. It also aims to show that the qualities of work can be kept if 
you put your mind to it, in this paper we have used the term melt-in to describe 
this. This is only one way of many to bridge this gap, but we think that it is a good 
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way. Earlier we have seen in the work done by Nelson et al. (Nelson et al, 1999) 
and work in the field of augmented reality (see for example (MacKay et al, 1998) 
that add-ons often can create good conditions to work within, conditions that 
make the meeting between work and technology less obtrusive. Waybills have 
been around for a long time, while navigational systems are newly born. The 
waybills have grown in to the work that the truck drivers have and it has become 
a central part of it. To give the navigation system a fare chance to take a place 
beside the waybill as an artifact, you have to give it a little help. We are convinced 
that a navigation system that is designed in a good way can be of great benefit for 
the truck drivers, and when we ask them they agree. But the fact remains, they 
can do their work without it, they do it today. Complex programming and/or 
programming that inflicts the security or occupies their attention and valuable 
time are things that might make the drivers not use a navigation system that 
otherwise has good qualities. With this we want to show that it is possible that 
with simple means make the difference between a bad and a good system. The 
concept of artifacts melting in to work activities, is one approach that we find 
useful, and are convinced would be applicable in other domains.
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Abstract: This article presents two examples of how call operators become involved in handling 
of cases within an emergency service center. The focus is on how the way operators talk and use 
artifacts in the room support that other operators become involved in the handling of the cases. The 
background to the field study is an ongoing project that develops a new Computer Aided Dispatch 
system. One of the functions of interest in this new computer system is call distribution. This 
involves thinking of letting operators at different service centers cooperate and share cases across 
distance. It is argued that the way the operators talk and use artifacts inside the present shared 
room are to be considered in the design of the future computer system. It is also argued that those 
themes are important when dealing with the design of call distribution.

Introduction

In an ongoing research project the Swedish emergency service center and the 
Blekinge Institute of Technology work together in order to create a functional 
requirement specification for a new ‘technology platform’. This platform con-
sists of different applications, including for example a Computer Aided Dispatch 
(ComAiDi) system. The service-centers are responsible for handling emergency 
calls to the emergency line 112 (the standard European emergency line number, 
corresponds to 911 in the US), responding to automatic alarms (i.e. for fires or 
break-ins) and keeping track of and coordinating the use of ambulances. Also, 
at the centers commercial services such as on-call duties are handled. Within the 
project we have conducted field studies with focus on the work practice of the 
operators at four centers of different sizes but with similar technology, i.e. differ-
ent versions of the ComAiDi system. The descriptions and analysis of the work 
practice aims at being a ground for departure in the work with the design of 
the new technological platform. The aim is also to investigate relations between 
studies of work practice and design activities. A ground for design means that 
we would like to account for how the work is carried out today, tell stories from 
the field in an informative way so that the design of artifacts such as a ComAiDi 
system can benefit from it.

An aim for this paper is to explore some design issues when designing a 
‘center of coordination’ that is distributed in space. Those possibilities is to be 
related to the themes of talk and visibility. The following questions are in focus 
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in the paper: How people at centers of coordination enter and exits the flow of 
activities?  How the use of artifacts in the setting facilitates the movement out 
and in of the flow of activities? The focus on talk examines how service-center 
operators talk to callers and each other when handling calls. The concern with 
visibility focuses on how the use of artifacts in the center supports awareness 
of “what is going on.” An example of how this distributed center could work is 
that a call is answered at one site by one operator and resources dispatched in 
real-time by another at a different site. In this paper the term call distribution is 
used to approach this design issue. Today each center handles its own area of 
calls during normal circumstances, e.g. when the technology is up and running 
and the amount of calls are at normal levels. There is backup system for the cen-
ters, which allows calls to flow over to another center if they are not answered 
within a certain amount of time.

Background

Two themes: Talk and Visibility

Several researchers have reported on fieldwork in work settings characterized 
as centers of coordination. As Suchman (1993, p. 1) writes

Centers of coordination are characterizable in terms of participants’ ongoing 
orientation to problems of space and time, involving the deployment of peo-
ple and equipment across distances, according to a canonical timetable or the 
emergent requirements of rapid response to a time-critical situation.

Research on centers of coordination considers how people’s interaction with ar-
tifacts, for example computer systems and computer monitors, provides a way 
of letting others become aware of what is being done. Another issue explored 
is the way the talk of the operators, for example on the phone, lets others in the 
room know what they are doing.

The notion of flow of activities addresses the tasks and subtasks that the op-
erators within the center do. The meaning of flows of activities is related to the 
notion of flow of work discussed by Bowers et al (1995). The authors describe 
how printers achieve a flow of work by an ad hoc re-planning of the organiza-
tion of the task at hand to better suit what needs to be done. They write

Workflow from within characterises the methods used on the shopfloor which 
emphasise the local and internal accomplishment of the ordering of work. 
Workers juggle their in-trays, jump the gun, glance across the shopfloor, listen 
to the sounds coming from machines, re-distribute the work in the here and 
now so that what to do next can be resolved. In the here and now, in real time, 
workers encounter multiple jobs of a varied nature, requiring artful schedul-
ing and completion. (Bowers et al, 1995 p. 63). 
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The notion of flow of work is promising when describing and analyzing the oper-
ators’ work. The notion of flow of activities addresses the tasks and subtasks that 
the operators within the center do. Instead of printers they see their colleagues. 
They also monitors the shared database for what is going on. I.e. handling of the 
cases is a set of tasks that can be performed either by one operator or with assis-
tance of other operators. An incoming call is represented as a beep in the center. 
When it is answered the task at hand, i.e. to respond to the event, consists of sev-
eral tasks that the operators should do. For example the operators has to dispatch 
ambulances and rescue services, call the police to inform their dispatchers, give 
advices to the caller of what to do to assist with first aid, call the local radio sta-
tion and inform about the accident. Those tasks are planned in advance and to 
be found in a list referred to as an event plan accessible by all operators via the 
shared database. Entering the flow of activities when handling a call means to 
be involved in the management of the case(s) at hand.

Artifacts may be used in a way that they are visible to others. For example, 
the controller in the London Underground control room may enter the flow of 
activities when his/or her colleagues switches camera, at the closed circuit tele-
vision system (Heath and Luff, 1991). What operators do with shared materials 
supports an awareness of what is going on. Their own actions may be depen-
dent upon what the others do, and within the literature there are many examples 
where operators in control rooms ‘render tasks visible’ (ibid, p. 73). 

Whalen (1995, p. 164) describes the work of emergency call dispatchers and 
points at the importance for them of knowing the location of the available 
resources for dispatch. He also discusses how the dispatcher’s work is interde-
pendent on the work of many other dispatchers. The dispatchers do not work by 
themselves, but ‘coordinating tasks’ and ‘perceiving information’ together with 

Figure 1 The sketch shows how the terminals are grouped within the traffic room. It also shows 
where the rescue maps are placed.
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other operators. Whalen writes that the various dispatchers “develop a conjoint, 
closely interrelated orientation toward a set of task and activities” (ibid, p. 168). 
Heath and Luff give an example of a “collaborative technique” used by the staff 
in the control room (1991, p. 74) where controllers talks aloud in a way that the 
other personnel in the room can hear what is being said. For example, controllers 
use phrases, key words, and movements to get the attention of other controllers. 
Part of controller’s work is to make ‘publicly available’ their action to others (ibid, 
p 76). Artman and Waern (1999) points out that the operator in an emergency 
service-center often repeat the actual words of the caller in a way that what the 
caller says becomes accessible for the other operators in the room (p. 190).

Bowers and Martin (1999) describe the work being done by call-operators at an 
ambulance control center to “inform the development of Collaborative Virtual 
Environments” (p. 309). They, among other things, focus on how the locations of 
displays and the different information at the different computer monitors helps 
other operators monitor the actions of colleagues (ibid, p. 318). In a similar way 
the placement of the tables in the traffic room, where the access to the database is 
given, makes the operator to move around in the room. That is, the artifact might 
not be very far away and still it mediates a visibility of what is done.

Design in this paper includes the work with analyzing what functions the new 
system should have. The design in this sense includes questions about what the 
system should support, which places should be interconnected and which arti-
facts to be included. It is also of great importance to think about how the interface 
to the computer should look and where it should be placed.

Two examples

In the following section two cases focuses on how operators become involved in 
particular cases and assist other operators. Both cases are real cases observed in 
one of the emergency service centers. The cases are presented as stories of how 
the service center work is carried out today. In the analysis of the cases the focus 
is on how the operators move about the room, use particular artifacts and talk 
with the caller and each other. In the first case the point is about the interplay be-
tween visibility and talk and the way the call-taker Erik checks that Amanda has 
heard what he said. The way Erik embeds the talk with the colleague in the talk 
with the caller is also analyzed. The second case is an example of how many op-
erators enters the handling of a cas. It is also an example of how the map is used 
as a shared artifact that makes visible what is going on. 

A brief overview of the setting

Inside each service center there is a control room called the traffic room. The ter-
minals have different numbers (from one to 12) and are grouped as shown in 
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figure 1. In the middle of the room at each side of the traffic room there are sets 
of paper maps, hanging from the ceiling. The maps are called rescue-maps and 
shows what are called rescue zones. The rescue zones represents areas within 
which a certain rescue-service or ambulance or police shall be dispatched.

The operator that answers a call or an automatic alarm, the call-taker of that 
call, has the possibility of dispatching ambulances and the rescue-service by him- 
or herself after the call is hanged up. He or she also has the possibility to request 
help in the form of listening-in when the call is still going on. Listening-in is a 
function that lets another operator listen to the call and assist with the dispatch. 
The emergency service center sometimes describes this function as a two-and-a-
half part conference where the caller and the call-taker are defined as two parts, 
and the listening-in operator(s) is the half-part. The half-part refers to the fact 
that what the listening-in operator says can only be heard by the call-taker, not 
by the caller. All cases become visible since they are stored in the ComAiDi ac-
cessible for the other operators in the traffic room. It becomes available for the 
others in a sense that all actions taken in a case, for example calls, communica-
tion radio conversations, and advise given are logged by the system with time 
and signature of the operators. This makes it possible for the operators to see 
what has been done within a case and by whom it has been done.

Case 1: ‘One person is out of the car – did you hear that?’

The operator Erik sits in position 4, and is answering calls to the 112-line. Aman-
da who sits at his right (position 11) is the ambulance director for the day. As 
ambulance director she is responsible for keeping track of, and contact with, the 
fifty ambulances within the area.

A beep, indicating a new telephone call, is heard from the terminal. At the 
screen the call becomes visible in the call-queue. Erik looks at the screen and 
answers the call by pressing the answer key on the keyboard. He says “SOS one-
one-two. What has occurred?” The caller says he is calling about a traffic accident 
outside a village some kilometers from the emergency service center. The opera-
tor asks if there is any person injured, and then requests listening-in by pressing 
the listening in button. He directs the request to all operators in the room by 
pressing an asterix (*). Another beep is heard; the request becomes visible at the 
call-queue at the screen. Amanda answers the request and looks at her computer 
monitor for the ComAiDi system. When answering the request the basic form for 
the case is created and appears on her screen with whatever updates Erik makes. 
Erik starts to describe the event by entering information into the basic form. 
The description includes the incident code, the name and address of the caller, 
and the driver. He says: “Well it is a car that has overturned, then?” The caller 
answers affirmatively. The operator asks if it is a single-car accident. The caller 
answers yes and Erik adds a respond form for the rescue service and the ambu-
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lance dispatch. These forms are used to add information and comments that are 
specific for ambulance dispatch and the rescue-services. Erik says: “Ahah… is it 
a single-car accident? … mmm” and continues to ask where the accident has oc-
curred by saying “and where on the road fifty-five is this? After about a second 
later he continues “is: it the Vicksburg towards Oldmanville, or?”. When saying 
this Amanda, turns her head towards her computerized map. At the map she can 
see the current position of the ambulances. Erik continues: “Well: Five kilometers 
south of Vicksburg: … At Flyburg: How many persons are there in the car?”

Amanda raises and walks from her position towards the maps hanging from 
the ceiling. She pulls one of them down and a lamp in the ceiling lights up. She 
starts to point at the map that corresponds to the area where the accident has 
occurred. Erik raises and leans over his desk towards the map. They point at it 
together and Erik after about 7 seconds says “Flyburg. Is: it one person that=He 
comes out now=So there is no one left in the car then accordingly?” He sits down 
again and continue the description of the event. Amanda is still looking at the 
map. She says which rescue zone it is and then asks “How far from Flyburg?” 
Erik continues to say “okay, we will arrange that help arrives at once  yes, in-
deed: we do that.” He then ends the conversation, saying bye-bye and hangs-up 
the call. Amanda returns to her terminal and sits down.

When she sits down Erik turns his head to the computerized map screen and 
says:

11. The 3-2 is UA (Uppdrag Avlämnat - assignment ready) up there.”
12. Amanda: mmm (2.0)
13. Erik: Do you take the ambulance, the 3-2, there
(He keeps a finger over the button for accessing the rescue service form.)
14. [Amanda: yes
15. [Erik: so shall I take the rescue service, here. (0.1) One person is out of the 
car. You heard that:
16. Amanda: Yes (0.1) Do you know how many persons that were inside the 

Figure 2 Amanda raises and walks to the rescue map. When she is there, and it is down, Erik 
raises from his chair and leans over towards the map—while continuing interviewing the caller. 

Erik
Amanda
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car?
17. [Erik: Yes one. (.) According to the information.
16. Erik: (5.0) It starts to freeze now, you know.
17. Amanda: (4.0) Yes.

That the 3-2 is UA refers to its status. It is dispatch able, since it is ready with its 
current assignment. Erik then dispatches the rescue service and Amanda dis-
patches the ambulance.

Analysis of case 1

Amanda becomes involved in handling the case when she answers Erik’s listen-
ing-in request. The case becomes visible at her ComAiDi screen at the time she 
answers the request. The listening in function allows Amanda to hear the caller 
and talk to Erik without the caller hearing what she says. She can also see both 
what Erik is writing as well as enter additional information into the case that is 
visible to Erik and the other operators. She continues to listen to the call while 
standing in front of the map. Erik and Amanda communicate without directly 
saying anything to each other—the conversation between the operators is em-
bedded in the conversation with the caller. The way Erik repeats what the caller 
says does two jobs. It serves as an indication that the operator has heard correct-
ly. It also keep the other operators in the room informed about certain particulars 
of the call. Using the caller’s words can be considered to be an economical way 
of letting other operators know what is going on without interfering with the 
ongoing call. It is a way of talking with the other operators at the same time as 
continuing with the ongoing call.

When Erik hangs up the phone he says “One person is out of the car. Did you 
hear that”. This is a check that Amanda heard what was said to the caller. For ex-
ample, at line 15 he says ”Flyburg. Is: it one person that=He comes out now=So 
there is no one left in the car then accordingly?” When saying later, “did you 
hear that”, he is indicating that he expects Amanda to have heard what was said 
earlier. In line 15 Erik is confirming that Amanda heard that one person was out 
of the car—since he said that quite fast, and she was moving towards the map 
at the same time.

Case 2: The truck that hit the passenger car

At the time the call is answered four out of six operators in the room are involved 
in a conversation and are placed as is shown in figure 3:1. Karin answers the first 
call reporting the traffic accident. She starts to interview the caller about what 
has happened and where it has happened. She requests listening-in, which is 
answered by Erika at terminal 11. Karin says “Yes, you mean the road from Lib-
ertyville, do you mean the 52 then or (road number 52, authors comment)? Yes 
you know we have to know where you are. You can take… where do you come 
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from? You come from the downhill slope then” Simone rises and walks towards 
the maps hanging from the ceiling (figure 3:2). She pulls down the map that corre-
sponds to the area of the accident. When she pulls it down the light in the ceiling 
is turned on, and the electrical engine is heard.

When the map is down Karin rises from her chair, walks towards the map and 
continues to speak with the caller (figure 3:3). Amanda turns her head towards 
the map. Simone and Karin point at the map. Erika walks to the map. Her head-
set is still connected to the ComAiDi system. All three of the operators look at the 
map. Karin returns to her seat and enters some information into the case form. 
She tells the caller: “My colleagues are dispatching while we are talking”. Erika 
turns towards Karin and asks: “Is it the exit to Erikslund, or?” Karin says, “It is not 
the Erikslund, but the other one?” to the caller. Erika says: “Ask about the road 
description”, and then she returns to her seat and dispatches the ambulances.

About six minutes later Amanda answers the second call about the same ac-
cident. She says “SOS one-one-two, what has occurred?” And then “What was 
it about?”. “The traffic accident, yes”, she continues. She asks the caller if he has 
been involved in the accident. He answers that he has been involved in it. At the 
same time as she associates the call with the ongoing case and then presses the 
button to access the respond forms for the case. The caller is told that the rescue 
service is on its way to the scene. Karin is in front of the rescue map and gives a 
road description. The caller tells Amanda that the driver of the car is alone, and 
still in the car. Erika, the ambulance director says: “Ask about the address, just 
to be sure” Amanda asks for the location of the accident: “there is no risk not 
seeing it if you come from that way, huh?” She raise from her seat and walks to 
the map. Takes a look at it, and then returns to her seat (figure 3:4). On her way 
back she tells the caller “They are on their way to you so they will be with you 
momentarily”. Karin that is on the phone with the same one as before, right af-
ter Amanda has said it, says “Yes, he knows that you are coming” Amanda sits 
down and asks the caller how he is doing. At the end of the conversation the call-
er says that he can hear the sirens of the fire trucks. That the fire trucks is about 
to arrive at the scene is entered into the case form. Amanda says “Yes then they 
are with you soon”. The call is then hanged up.

Analysis of Case 2

This case is an example of how several operators enter the flow of activities. 
Notable is that Simone who temporarily sit between Amanda and Karin in the 
beginning of the call walks toward the map and pulls it down. Moments later 
the three operators stand looking at the map. Erika has answered the listen-in 
request that Karin sent and can hear the caller. What Erika says is also heard in 
Karin’s headset. Simone at Karin’s screen sees what is typed in, and also hears 
what is said. The way it is said may also indicate the seriousness, or an uncer-
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tainty in the information given by the caller. For example Karin interrupts the 
caller in the phrase “You can take… where do you come from?”

Karin walks to the map that is down points at the map while continuing to 
interview the caller. Erika also joins them and after a while Karin returns to her 
terminal and continues to enter information into the database. Amanda looks to-
wards the map, but does not participate in handling this call. Instead she sits at 
her position and answers other calls. Amanda enters the flow of activities for the 
case when answering the second call. When answering the call, Amanda looks 
up the traffic accident in the list of ongoing cases. She does not directly speak to 
any of the operators about this—but when she enters the information into the 
ComAiDi system, it becomes available for the other operators. The ambulance 
director, Erika, also asks Amanda to get the address once again. She does this and 
repeats what the caller says and then she walks to the map for a quick glance. Not 
only does Amanda seem to know what to do, but her colleagues also take the op-
portunity to get updated information about the scene via her contact with it.

AmandaSimone
Karin

Erika

        3:1

Amanda

Simone
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Erika

         
_   3:2
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    3:4
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Figure 3 The pictures shows how the different operators move in the room when handling the 
cases. 3:1  is before the call is answered (Please note that the operator at terminal 4, Paul, is not 
involved in the case), 3:2 when Simone moves to the rescue maps. 3:3 when Karin joins Simone 
in front of the map and Erika is on her way there. The last picture 3:4 shows Amanda standing in 
front of the map.
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Design Issues

Call distribution

In the beginning of this paper the design idea of call distribution, where calls can 
be directed to other emergency-centers and operators at different centers might 
cooperate in the handling of cases, was introduced. Today operators at the emer-
gency service centers enter and exit the flow of work when handling a case by 
occupying a shared space where talk and the use of artifacts are available for ev-
eryone to monitor. Previous research (see Artman and Waern, 1999, Bowers and 
Martin 1999, Suchman, 1993 and Heath and Luff 1991) and the cases presented 
in this paper indicate that the operators in the room monitor what the others are 
doing through glances, speech conventions, and the use of common artifacts. 
At the same time call distribution might make a more flexible handling of cases 
possible, there are some design issues to deal with. One of the challenges when 
designing a new system would be to support the awareness of what is going on 
over distance. The question then is about how to design support for this aware-
ness off the situation. 

Different levels of call distribution are being discussed for the redesign of the 
ComAiDi system. The first idea is to distribute part of the traffic, i.e. calls with 
lower priority than emergency calls to other centers within the region. This could 
ease the burden of the operators in situations when an emergency requires time 
and personal not available at a single site. The difference of this idea and the pres-
ent solution is that today all calls are transferred to a backup center if a given 
center cannot for whatever reason handle incoming calls. In order to deal with 
associated calls from the scene of the accident a possibility would also be to di-
rect all related calls from an accident site to the same emergency service center. 
Another level of implementation is an idea that suggests that operators at differ-
ent centers share the handling of cases. To illustrate this idea one scenario might 
be that an operator at the center in Town 2 answers a call from the area of South 
East Town. After deciding that the event needs a quick response he requests lis-
tening-in. The listen-in request first is visible in the call queues at the ‘home site’, 
i.e. the site closest to the accident—in this case Center 1 (about 100 kilometers 
from South East Town). The request becomes visible in both Center 3 (230 kilo-
meters from South East Town) and Center 1, but since all operators in Center 1 
are handling other calls of high priority, no one answers it. Instead an operator in 
Center 3 answers the request. The operator in Center 3 answers the call and says 
‘I am listening’, sees the case on her screen and starts to ask clarifying questions. 
After half a minute one of the operators in Center 1 is free, looks at the ongoing 
events in her own area, and accesses the on going call. When the call is complet-
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ed the operators says what they will do.  In this way a temporal working group 
consisting of operators at different sites is created to deal with the case.

Visibility over distance

The first design issue concerns what aspects of awareness should be supported 
when moving into the distributed case handling setting. Glance, techniques for 
speech, and the use of common artifacts all are important aspects of the work 
and the setting—aspects that, in some way, are to be considered in the design 
process. Perhaps operators need to see it all—everything that is visible and hear-
able within the traffic room needs to be present in the remote setting. Perhaps it is 
enough to have shared access to the database. The database is used both during 
the calls to type in information about what has occurred, where it has occurred 
and to call out resources in accordance with the incident plan. What is done and 
by whom it is done is information that sometimes is used by the operators to in-
form callers about what actions are taken and when to hand over the call to the 
responsible operator. An operator can then when available go in a case and do 
task that are prescribed by the incident plan. What is typed in the database and 
information via the event plan about what actions are taken can be a part of the 
support of the awareness of the situation since it keeps a record of what has hap-
pened, what is done and what is planned to do within the case.

The same functionality as today, but over distance may mean that we have to 
look for something completely different in the technology support than today. 
There are some areas that broaden our thinking about what kind of systems can 
be constructed. Examples are Tangible Bits (Ishii and Ullmer, 1997) and Calm 
Technology (Weiser and Brown, 1996). Tangible Bits includes thoughts about 
interacting with computational power by using everyday artifacts or other 
graspable objects. Weiser and Seely-Brown present their thoughts about Calm 
Technology (1996). Calm Technology is about designing computational power 
in a way that it is not too distracting for its users. For example it might be possi-
ble to consciously aware of where it will be placed in relation to the users design 
computer systems. Information that is important, but not critical, may be placed 
somewhere at the periphery, or represented by an artifact whose changed state 
indicates that attention is required.

Perhaps ‘all’ may be represented in a combination between an abstraction of 
the remote setting, and the very concrete access to a database with cases. Either 
way the issue points at a need to think about what is important information in 
order for the operators to enter and exit the flow of activities when handling a 
case. Consider “The truck that hit the passenger car” case when Amanda an-
swers a call from the site of the accident that her colleagues handles. After some 
questions she clarifies that it is the same accident as in another case and walks to 
the map. In the beginning of the same case Simone looks at Karin’s screen, hear 
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what is said and then walks to the map and pulls it down. What if the first part 
of this case should be handled at a remote site and the second call would arrive 
to another site? The challenge would then be to design something that supports 
the awareness in a similar way, as if the operators would be in the same room. 
By requesting listening-in today the call-taker involves another operator in the 
same room. The assisting operator may then look at the call-taker to see for ex-
ample how he or she sits and if the medical index is used or not.

Regarding the maps in the ceiling the operators can see where the colleagues 
go, which map they pull down, and which operators goes there. As an issue for 
design the map in the ceiling points at an artifact that is visible for other oper-
ators. Information that are not visible at the big hardcopy maps today, i.e. the 
location and status of ambulances, but are in the computerized map, in one form 
or another, can be considered being added to the hardcopy map or projections 
of the map at a table or at the centers’ wall.

Perhaps the properties of the map today could be kept in the design of a new 
artifact that is used both within a single center, but also support the awareness 
of what is going on at a remote center, in a way that it supports that the remote 
operators enter and exits the flow of activities when handling a case. An example 
would be that the maps are linked to each other, if an operator in Center 1 pulls a 
map down; the corresponding maps are coming down in the centers within the 
regions. When the operator points at the right rescue-zone in Center 1, the area 
is displayed in the ComAiDi and at the map artifact in the remote setting. 

The operators’ talk

The second issue concerns the way operators talk. The listening-in function in-
vites another operator to assist with the handling of a case. The talk in the room, 
the way the operators embed information to their colleagues when talking with 
the caller, is important to consider too. When listening in to a call the operator 
hear the operator and the caller, but what we need to think of is what a colleague 
needs to know in order to enter the flow in the handling of a case when not at the 
same place and if listening in is not requested. In the room the operators overhear 
the conversations and make conversations available for others, for example by 
repeating the words of the caller. What is said, for example when Erik says, “is 
it a single car accident?” serves as an indication that assistance might be need-
ed. When Erik repeats the words of the caller it is a fast and economical way of 
informing her and other operators of what is going on. Although there is a lot 
of information in the database the talk and the use of artifacts may support that 
the focus of others are directed to the case at hand.

As an overall research issue for handling calls across centers it is suggested 
to think about letting operators from remote locations ‘listen-in’ to the center 
instead of to single calls. The center of a case can be considered to be the desks 
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where the actual call is going on. Listening-in to a center, can be considered as a 
metaphor that point as issues including hearing what is said and discussed (i.e. 
media spaces), who the operator talk with, and is involved in the case and get ac-
cess to the material—cases, incident plans and status reports of ambulances. In 
short the aim would be to let the talk of the operators and the visibility of what 
other operators are doing, in some way or another become available at the re-
mote site in the distributed center of coordination. The listening-in to a center 
function would for example include a possibility for the operators to focus on 
conversations going on at different tables in different traffic rooms. One of the 
pitfalls to explore with this idea is the one of how to support that the operator 
knows which case is discussed remotely.

Conclusion

A center of coordination today is not a setting that is thought of as being dis-
tributed. A large amount of research has been done at centers of coordination of 
different kind. The distributed Swedish emergency service center does not yet 
exist, since every emergency service center in Sweden is a local center. In the 
introduction of this paper it was written that two questions was of special in-
terest, namely first how the operators enters the flow of activity and secondly 
how the use of different artifacts may support that they are entering the flow of 
activities.

The operators in the cases presented in this article becomes involved in the 
handling of cases by request from the call-taker, by associated calls from the 
scene of the accident or by seeing and hearing that something is going on. The 
way the operators repeat the words of the callers embeds a conversation with 
the other operators in the traffic room in the conversation with the caller. A clar-
ifying question from another operator than the call-taker may be answered by a 
repetition of what the caller says. Similarly updated information from the scene 
may be forwarded to the ground services, e.g. the dispatched resources, by oth-
er operators in the room. The repetition of the callers words does also serve as a 
check that everything is understood correctly.

Regarding the use of artifacts in the room this article has focused on the rescue-
maps in the ceiling. When the maps come down from the ceiling it is both visible 
and audible within the room. The visibility is in to the change of light and the 
audibility in the sound of the electrical motors. Many operators share the maps 
and the operators not involved in the case may see at a glance where the opera-
tors point. Another visibility in the use of artifacts is the shared database where 
all information typed in about cases becomes available.

The stories of how operators enter and exits the flow of activities when han-
dling cases within the same room today point at issues important when consider 
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the call distribution of tomorrow. These stories are not enough when working 
with design issues of the distributed center of coordination, but in many ways 
they are an important basis for what to think of in the design. In this paper two 
themes, talk and visibility, has been identified. Those themes are important when 
talking about the design issues of the distributed centers of coordination of the 
future. 
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Ambiguities, Awareness and Economy: A 
Study of Emergency Service Work

Mårten Pettersson, Dave Randall and Bo Helgeson

[Pettersson, M., D. Randall and B. Helgeson (submitted). ”Ambiguities, Awareness and Economy: 
A Study of Emergency Service Work.”]

Abstract. This paper derives from a study undertaken at an emergency service centre by researchers 
at the Blekinge Institute of Technology, Sweden. It forms part of a project involving partners at the 
university and in Swedish emergency service centres. The focus in this project was on the possibility 
of developing new technology for use in these centres. One vision for the new technology is to support 
distribution of calls and handling of cases across several centres. Historically the work has been 
conducted in a number of different centres, where responsibilities are thus primarily geographically 
localised and where, as a result, practices in the different centres may be distinctively local.
    The study have focused on features of work familiar to the CSCW community, including the 
documenting and analysing current work practices, understanding the properties of the technology 
in question, and perhaps most importantly how the technology functions in use. Our focus in 
this paper exemplifies these themes through the analysis of three cases. In the first, the issue 
in question is the way in which an emergency is identified and dealt with, it being the case that a 
typical problem to be dealt with by operators, and more commonly in the days of mobile telephony, 
is that of multiple reporting of a single case. Of particular interest here is the phenomenon of 
listening-in, which is a function in the Computer Aided Dispatch system and by contrast that of 
‘overhearing’, which is not. The second and third cases focus on the relevance of large paper 
maps, given the existence of computerized maps in these centres. Based on our own analysis and 
on work done by others in similar contexts, we develop an argument for a sense of organizational 
relevance that hopefully integrates existing analytic interests in emergency service work.

Introduction

Swedish emergency service centres, which numbers 20 in total, have historically 
worked on a regional and local basis. The plan is, however, to develop new 
technology aimed at supporting the handling of different kind of call across the 
centres. This idea is referred to as call distribution, or sometimes centre-to-centre 
cooperation. Call distribution is a common functionality in systems within call-
centres today, and the next generation of systems are likely to involve a radical 
increase in that capability. One of the basic ideas is that calls may be handled 
anywhere at anytime, by operators using databases. Rather then being directed 
to the centre closest to the accident scene a call would be distributed to centres 
where the organization has unused capacity. In effect, this means standardising 
the technology in use across all centres and to some degree at least standardising 
work practices. One feature of this would be identifying knowledges and 
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practices with a view to understanding how their possible attenuation might 
impact on new systems, or how new systems might incorporate hitherto local 
knowledges. With this aim in view, researchers from the Blekinge Institute 
of Technology have conducted ethnographic studies at four of the centres. 
These studies have been ‘ethnomethodologically informed’ workplace studies 
(Hughes et al, 1992), focusing on the ordinary and mundane practices of 
competent members in a number of SOS emergency call centres. The focus has 
been how the operators handle calls, singly and together, and why it is that 
mutual attentiveness might be necessary in some situations while not in others. 
The SOS project is an ongoing research project, which aims to explore current 
and potential connections between work practice and design. One major focus of 
interest has been the fact that there is considerable variation between the various 
centres (which number twenty in all), in terms of their size (the largest serves 
around two million inhabitants), their responsibilities (accident and emergency 
management is, for instance, very different between urban and rural centres), the 
technology in use (since different versions of the technology platform were in use 
in different centres) and their work arrangements (in some centres, for instance, 
call and dispatch roles are integrated). Data collection was done largely through 
the presence of fieldworkers engaged in the usual business of note-taking, video 
recording, asking questions and so on. Observation sessions typically lasted 
between two and four hours. Depending on which centre being observed, up to 
three cameras were used simultaneously to record data. Our interest was and is 
very much prompted by previous work in a range of centres, which either deal 
with safety critical work or deal substantially with coordination by telephone. 
These Centres of Coordination as Suchman (1993) terms them are control 
rooms characterised by some broad features. Hence: “Centres of coordination 
are characterisable in terms of participants’ ongoing orientation to problems 
of space and time, involving the deployment of people and equipment across 
distances, according to a canonical timetable or the emergent requirements of 
rapid response to a time-critical situation” (ibid) Analytically, our interests have 
oriented mainly to the identification of, dealing with and resolution of ‘cases’ 
since that is how operators organise their work, and indeed this organisation is 
embedded in the available technology. 

The computer aided dispatch system (ComAiDi) in use in the centres 
contains information such as plans for responses, event codes, lists of available 
resources and ‘cases’. Data logs from the systems were available to us and we 
frequently used them in conjunction with observational data to resolve otherwise 
ambiguous situations. These logs and the video material proved invaluable since 
many events took place in a fluid and rapidly changing nexus of actors and 
technology. Events can unfold with great speed, and in parallel. This concurrency 
was the main reason why log and video analysis proved so fruitful. 
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Related work

Studies of control rooms and related settings are quite common. Early literature 
such as that of Hughes, et al (1992) and Heath and Luff (1991, 1992), which looked 
at Air Traffic Control and the London Underground respectively, pointed to a 
number of features of cooperative working. Hughes et al noted how no single 
factor could be described as guaranteeing the mutual attentiveness that they 
observed, but that this was a culture saturated at every point with mechanisms, 
procedures, artefacts and orientations which made for reliable working, whether 
or not available information was accurate or up to date—indeed they made the 
point that information was made reliable by this complex amalgam of artefacts 
and practices. Similarly, Heath and Luff pointed to the subtlety of some of 
these methods of coordinating work—how it was, for instance, that simple 
‘overhearing’ acted as a means for information to be disseminated and acted 
upon, and how gesture, glance and other features of the economy of interaction 
were central to cooperative working. Similarly, they report on the use of displays 
to show the status of the line and how the timetable is used to plan the actions and 
make the flow of traffic smooth. One evident feature of such work was the focus 
on the role which various artefacts plays in working life. Thus and for example, 
Hughes et al pay close attention to the way in which flight progress strips are 
handled, manipulated, written on, pointed at and shared with others as a means 
of checking, verifying, updating, and pointing to the status of aircraft in the sky. 
The flight strip, then, is an artefact-in-use which has proven difficult to replace 
perhaps because of the sheer richness of the functions it can perform.

Other research has similarly identified how artefacts in control rooms may 
be used to furnish problem solutions, prompt mutual awareness, and act as a 
locus for coordinated activity. Suchman’s notion of ‘centres of coordination’ thus 
begins to suggest some common features to be found in control rooms of this 
kind (see Goodwin and Goodwin, 1993, Suchman 1993, Watts et al, 1996). In our 
reading, ‘centres of coordination’ consists of a collection of settings where people 
are co-located and engaged in solving problems and work tasks which relate to 
places other than their current location. Research on coordination centres often 
considers how peoples’ interaction with artefacts, for example the Computer 
Aided Dispatch (ComAiDi) and computerized maps, provides a way of letting 
others become aware of what is being done and acts as a resource for an evolving 
working division of labour. 

These issues, which have to do with the particular ways in which artefacts 
function and the subtleties of work practices, remain vibrant and have informed 
recent work in coordination centres of a quite different kind. Thus, Button (2000) 
describes the scheduling-board in a print shop as an example of coordination. 
The scheduling board is used to picture the current production. Button writes, 
“However, it is not the manipulation of data that is consequential to those 



involved in using the scheduling board to plan production. On the surface it 
might appear so, and current systems inevitably assume that it is (…) Rather [than 
being just a database], it is that relevant personnel can use them to fix a picture 
of the production status at a glance.” (p. 329). The flight strips and scheduling 
boards, then, are representations of both the current and the prospective state of 
play. Moreover, the scheduling board, in the same way as the rack of flight strips, 
is there even if other technology breaks down. Work of a more general kind, 
including for instance, Sellen and Harper (2002) also points to the materiality 
of artefacts-in-use and the functionalities associated with them. None of this, 
however, suggests the necessity of the associated practices in question. Thus and 
for instance, where Hughes et al stress the ‘at a glance’ public availability of flight 
strips, Berndtsson and Normark (2000), whilst acknowledging the continued 
coordinative value of the flight strip, point to how video can be used to good 
effect in some European centres as a means of monitoring the status of strips and 
thus of work between control centres, without ‘public availability’ necessarily 
being a feature of the artefact-in-use. It would seem, then, that while such studies 
stand as testament to the powerful meshing of cooperative work and artefact 
- the reality of ‘current practice’- they should not be read as ‘conservative’, for 
‘no change’ has never been a starting point for such studies, even if they do act 
as ‘cautionary tales’ for those who precipitately advocate the move to radical 
new technology. Nevertheless, there is a danger in such studies1 (and for that 
matter in similar studies conducted in radically different contexts such as video 
conferencing rooms). This has to do with the potential reification of concepts such 
as attentiveness and awareness, whereby firstly it could be presumed that mutual 
attentiveness, awareness and so on are the only appropriate analytic categories 
to be investigated, regardless of the context, and secondly that the simple fact 
of the existence of examples of such phenomena act to disqualify technological 
innovation. In our discussion below, we hope to show that, in a context where 
moves to new technology and new practices are a strong background element, 
these studies should not be read that way. Instead, as we shall argue, the studies 
we cite below, though all different, and our own cases, can be seen as examples 
of ambiguity resolution. We shall suggest that in environments where there is a 
certain time-pressure we gain much from understanding the different kinds of 
ambiguity that occasion cooperative work.

In this light, we turn to studies which have had emergency services as their 
specific focus. We focus on three in particular, and note the different focus of 
each. Firstly, attention has been drawn to the sense making work entailed in call-
taking. Whalen (1995), in particular, has studied this work in some detail. Whalen 
describes a locale where emergency service work is performed, as elsewhere, 
by staff who are typically separated by role into call-takers and dispatchers. 
Nevertheless, Whalen’s work is not in the main about cooperation between the 
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call-taker and other colleagues, but about cooperation between call-taker and 
client on the telephone2. In the centres in question, Computer Aided Dispatch 
technologies not unlike those in SOS centres were employed in an effort to 
provide a level of standardization. Whalen shows how call-takers’ work can be 
understood as an ‘immediate, local, sequential progression’ (p. 42), organised 
around the occasioned need to identify what kind of problem is at stake and 
how it might be described. We cannot do justice to the sophistication of Whalen’s 
analysis here, but point to the way in which the sequential ordering of interaction 
and talk here takes place around the input requirements of the CAD system- 
are made ‘nameable and countable organizational events’ (p. 1)—but are not 
determined by them. 

Secondly, work has been done which shows the thoroughly cooperative nature 
of dispatch in an ambulance centre in the UK (see Martin et al, 1997; Martin and 
Bowers, 1999). These papers focus on the collaborative work of dispatching (in 
centres which also separate call-taking and dispatch functions). Bowers and 
Martin describe dispatch work as, ‘display-inspection-and-manipulation-work 
(p. 317). They allude to the way in which information is distributed such that ‘the 
information they need for their job is at hand, and readily so …’ (p. 318) and go on 
to suggest that, ‘It also ensures that if workers need become aware, for whatever 
reason, of information not accessible from their own screen that they engage in 
embodied activity which makes the fact that they are doing so available to others 
in the control room.’ (p. 318). Contained in this argument is a forceful justification 
for information distribution done in such a way that enough information and no 
more is distributed to each member in the control room. One technology they 
discuss in the light of their analysis is the ‘Automatic Vehicle Location System’ 
(AVLS). They suggest that this map-like system is used relatively infrequently 
(indeed, screens are often turned away from operators) for reasons which include 
the need to scroll through the map in order to ascertain the position of different 
ambulances; the difficulty of estimating distance in comparison with ‘reading 
off’ figures on other resources; and the fact that proximate ambulances tend to 
appear ‘on top of each other’ on the screen. In contrast, they argue, and in keeping 
with results from Air Traffic Control (Hughes et al, ibid), other resources provide 
‘at a glance’ solutions. This observation concerning what we will term ‘relative 
economy’ is, in effect, the starting point for our own analysis below.

Artman and Waern (1999) have identified the way in which mutual 
attentiveness is guaranteed in a Swedish centre through ‘talking to the room’, 
reporting on work in a Swedish emergency service centre which forms part of 
the organization that we are concerned with. They are perhaps the first to look 
at coordination across the various roles within an emergency centre room. They 
present the work as having an ‘event driven’ character, and suggest that one 
major consequence of this is that operators do not know in advance when large-
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scale events will occur. Given that resources are, by definition, scarce, emergency 
services work orients to ‘coverage’. That is, the dispatch of ambulances must be 
done with one eye on the possibility of unanticipated and potentially serious 
incidents. Thus, “The operators must always try to save some resources for the 
next possible incident. This means that the ECC’s [Emergency Coordination 
Centre] resources are scarce and this is a major constraint on the ECC’s work.” 
(p. 186) They present examples, using a distributed cognition perspective, 
where operators cooperate in the handling of cases, and where the cooperation 
described is explicitly supported by a function in the technology platform called 
listening-in. Notwithstanding this function operators, they suggest, typically 
repeat the caller’s utterances aloud. Moreover, they do so with no particular 
recipient in mind, i.e. they ‘talk to the room’. This undirected talk serves as a 
check that what has been understood is correct (in much the same way as pilots 
repeat the instructions of Air Traffic Controllers) and just as importantly an 
elegant and economic way of informing ‘the room’ – i.e. colleagues – what the 
call is about.

All these studies, on the face of it, focus on different matters in broadly similar 
control rooms. Whalen studies the way in which calls are managed; Martin et 
al the way dispatch is conducted, and Artman and Waern the way in which 
‘awareness’ and undirected talk can be identified regardless of the existence 
of sophisticated technology. We will argue, based on our own studies and the 
above, that all this work can be subsumed into a general category of ambiguity 
and more importantly that specific forms of ambiguity can be identified. We 
suggest three.

The Emergency Service Centre

Swedish emergency service centres are responsible for the emergency service 
(112), for coordinating and handling the use of ambulances when there is 
no emergency (e.g. when the passengers need a bed, or oxygen, during a 
transport for surgery at another hospital) and for commercial services such 
as different kind of automatic alarms or on-call duties at non-office hours. 
Although cooperation within control rooms has been a well-researched area, 
the technology in the Swedish emergency service centre is interesting per se. 
The centres are equipped with computerized maps, maps made of paper, folders 
and a Computer Aided Dispatch system. ComAiDi systems often include forms 
for describing events and for allocating resources in emergency service centres 
(see e.g. Whalen, 1995 and Martin et al, 1997). One of the differences between 
Swedish centres and the systems described by Whalen and Martin et al. is how 
the communication between call-takers and dispatchers is supported. Whalen 
describes an emergency service centre where special-trained call-takers are 
assigned to answer the calls. The call-taker interviews the caller and describes 
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the event on a computerised form. The form is then electronically transmitted 
to the dispatcher. If the caller gives new information the dispatcher gets another 
text message with the updated information. Martin et al. (1997) describe a similar 
division of the tasks, where call-takers answer and dispatchers dispatch. At the 
three largest emergency service centres in Sweden there is a similar division in 
the responsibility and a move towards more and more specialized roles (see 
Normark, 2002). In regional centres typified by the centre in which the cases 
we describe took place, this division in roles is appreciably more flexible, and 
the cases we proffer demonstrate some issues that we feel are germane to call-
distribution.3

Three cases

All three cases presented in this article are about traffic accidents. The first case 
(The Knotshult case) concentrates on how multiple calls are identified and how 
operators go about handling the case when they identify the calls as involving a 
single case. The second case, a single car accident, involves coordination between 

Figure 1 The picture shows an example of a layout of a SOS-centre. The operators have differ-
ent roles. E.g. the ambulance cases are mainly handled at terminall 11, 4 and 12. Rescue service 
(e.g. dispatch of the fire brigade) cases are handled at terminal 3 and 9. Terminal 1, 2 and 12 are 
used as general terminals, handling many different kind of calls.

Whiteboard

fax

P
aper m

aps - in the ceiling



78 79

two operators, and where a larger paper map pulled down from the ceiling is 
used. The third case, involving two vehicles is also about two calls, but in this 
instance the second call arrives to the centre about eight minutes after the first 
one and involves the same caller. Here we will see how the operators take the 
opportunity both to be updated by the caller and update the caller about actions 
that are taken.

Before looking closer at the cases, let us give some background to the setting 
and the work carried out there. In this particular centre, several ComAiDi-
terminals are in use, and operators have different and specific roles to perform. 
Operators to answer calls, describe events, follow pre-defined plans and see 
the status of available resources, as suggested, use ComAiDi. The system is an 
integrated telephone switching and database system. Another system in use in 
some centres is the computerized map, which shows the updated status and 
the position of ambulances. Equally, and roughly akin to sectorisation in Air 
Traffic Control, a given operator has the main responsibility for a specific area. 
In addition, the table where the operator sits receives only certain calls available 
from the call-queue. Calls to the line with the highest priority always are shown 
at the top of the call queue. The operators switch roles depending on time of day, 
but at this centre often work about four hours in each role at a time. The different 
lines also make it possible to separate different kind of calls from each other.

The separation of calls has a practical implication for how the work is carried 
out, since the operators can log in to different profiles accepting only calls to 
certain lines. Those profiles are based on a general division of responsibility 
within the traffic room that consists of roles. The ambulance director (terminal 11) 
is responsible for keeping track of ambulances within a specific region. Keeping 
track of ambulances involves knowing where the ambulances are, which 
assignment they have and what their current status is. Some centres have several 
ambulance directors working in parallel with different geographical areas of 
responsibility, but here there is only one at a time. By default ambulance directors 
do not answer emergency calls, but rather dispatch ambulances and make calls 
to the personnel in them when there is a need for clarification or feedback. Next 
to the ambulance director, at terminal 4 is the ambulance assistant whose main 
responsibility is to answer emergency calls, health-security services and answer 
the public lines for non-emergency ambulance requests. For clarification, it can be 
noted that since calls to the emergency line are not filtered before being answered, 
the ambulance assistant might be answering calls about traffic accidents, fires, 
etc. The third role is that of automatic alarms. This role also accepts 112-calls. 
The fourth role is responsible for the dispatch of rescue services such as the fire 
brigades (terminal 9). Occasionally, e.g. at peaks, there are terminals used for 
more general services—accepting all or nearly all kind of calls, i.e. terminal 1,2 
and 12. 
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Case 1 - The Knotshult case

The operators that are involved in this case are Pernilla (terminal 11), Anton (3), 
Lillian (9), and Kamilla (2). (See figure 1 for a layout of the traffic room.) The case in 
question concerns a traffic accident on an ordinary weekday in a town in Sweden. 
Two cars hit each other during the afternoon, and shortly afterwards two people, 
independently of each other but almost at the same time, call the emergency 
line (112) to report the accident. Different call operators, independently of each 
other, answer the two calls. These operators then create two separate cases, which 
subsequently are re-configured into a single case.4 Our analysis deals with the 
way in which two different operators are involved in dealing with these calls, 
how others are enlisted to ‘listen in’ to the calls in question and subsequently 
how responsibility is allocated and accepted. The case lasts an hour in total but 
our interest is restricted to the first five minutes. The two calls are initiated by, 
firstly, a man passing by in his car and secondly by a woman working in a kiosk 
close to the actual accident.

The calls arrive to the call-queue of the centre a few seconds apart. The first 
caller is a man passing by in his car. He calls from a mobile phone. Kamilla 
answers this call at terminal 2. A woman calls the second call from a kiosk near 
the accident scene. Anton at terminal 3 answers this call. Both operators start to 

Figure 2. An oveview of how the operators are positioned in the beginning of the Knotshult case 
(case 1).
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interview their callers. The standard opening phrases are “SOS, 112, what has 
occurred?”.

The first transcript is taken from the call at terminal 2. The service centre 
records the call.

1. Kamilla: SOS 112 … what has happened?
2. Caller: Yes, Hello, is it the emergency centre?
3. Kamilla: Yes
4. Caller: There has been an accident here in Knotshult at the Babelgatan 
outside the The Barbeque place … can you send…
5. Kamilla: Is it a traffic accident or … yes?
6. Caller: Yes … here on the crossing
7. Kamila: Yes, are there people injured?
8. Caller: Yes, shock and a person injured … no bleeding that I can see
9. Kamilla: Is it just a single car accident or…?
10. Caller: No a double … it’s an eldery man that=Kamilla: =It is two=
11. Kamilla: has driven right on to the crossing here=Kamilla:=it is 
two=Caller:And it is two… Germans that have hit trouble=Kamilla:It is. 
What was your address there?
12 Caller: It’s in the Babelgatan, quite early on … at the Gas station, so it is 
that way = around 66=
13. Kamilla: At the The Gas Station? (sound of women that cries/yells in the 
background) 66…66
14. Kamilla: At the Gas Station?
15. Caller: 75 they say here
16. Kamilla: And the crossing you say
17. Caller: Babelgatan, Askrikegatan
18. Kamilla: Is it in Knotshult?
19. Caller: Yes, it is in Knotshult
20. Kamilla: The Barbeque place (sounds in the background: my husband, he) 
and it is two persons injured, two persons injured or?
21. Caller Yes

Figure 3 The keyboard is used to control the switchboard as well as the database. It consists of 
228 keys and are grouped as shown above. Keys in A controls the information support and B the 
telephone/radio switchboard.

A B
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The caller gives information about the accident, saying, “There has been an 
accident here in Knotshult (…)”. Kamilla asks whether it is a traffic accident or 
not (line 5). On receiving a positive answer, she asks, “Yes … are there people 
injured?” (line 7). This ‘yes’ may be seen as a confirmation to the caller and 
makes the answer accessible for the others in the traffic room in much the way 
that Artman and Waern note. It also elicits information concerning the relative 
seriousness of the event. She does not repeat that information, but asks “Is it 
just a single car accident or …?” (9), and further elicits the information that that 
two cars are involved. She repeats this two times (line 10 and 11). The caller 
also specifies what has happened, “an elderly man” has driven onto a junction, 
without giving way for the traffic. The caller adds that two Germans have hit 
trouble. The end of line 11, when K says: “It is” may also serve as information to 
the other colleagues or clarification of the question about how many cars were 
involved. It is also an assurance that Kamilla has understood that at least two 
people are injured and need assistance.

In the interview Kamilla asks a set of questions about “what and where”. She 
then uses an Event Code which describes a collision between two private vehicles. 
The case that Kamilla creates gets an identification number (number 421) and is 
created in the system. When created the case becomes available for her colleagues 
to access on their screens. This means that it also becomes visible in the list of 
“ongoing events”. There are three ways of creating a case in the current system. 
Firstly, the operators can press the button “upp-list”. This creates the case directly. 
Secondly, a case is also created when someone allots resources to the case. For 
example if an ambulance is chosen for a specific event, then the case is created. 
The third way a case is created is through the listening-in function, whereby the 
operator, via a key press, requests that the dispatcher listens in to the call. This 
is the option Kamilla takes. At this time a beep is heard from the keyboards of 
the Computer Aided Dispatch system. The beep represents incoming calls, both 
external and internal, and ‘listening-in’ is an internal communication function. 
The beep is heard at the keyboards to the terminals where the calls show up in 
the call-queue.

At the time when Kamilla answers the call, Lillian (the rescue service dispatcher) 
is handling another call. She ends the conversation by saying “Then I’ll do it like 
that, thanks, good bye” about three seconds before the beep is heard. Right after 
the beep is heard she presses three keys. The listening-in request becomes visible 
in the call-queue. Lillian chooses to answer the internal communication line. The 
case (421) appears on her screen when she answers the listening-in.

At line 16 in the transcription above Lillian leans forward, resting at the table. 
She stands up, and moves her left hand towards her ear, where the earphone for 
her headset is positioned. She says:
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17 Lillian: (simultaneously with line 17 in the conversation above) – Is it in 
Knotshult? (She nods)
18 [Kamilla: Is it in Knotshult or?]
19 Caller: Yes, it is in Knotshult

Lillian sits down again and presses the hang-up key at the keyboard.
Five seconds later (corresponds to line four in the first extract), Anton answers 

the second emergency call at terminal three (3):

1. Anton: SOS 112 what has happened?
2. Caller 2: Yes, hello, I am calling from Knotshult, there’s been a traffic accident.
3. Anton: You said a car accident?

Anton requests listening-in by pressing “listening-in”, “*”, and “Execute” 
(“medlyssning”, “*”, “verkställ”) at the keyboard. A beep is heard. By pressing 
the asterisk he directs the request to all operators. Anton continues:

4. Anton: what has happened … have two cars collided?
5. Caller 2: two cars have collided.
6. Anton: Two cars have collided … does there seem to be anyone injured?

In line 3 Anton says -“You said a car accident”. This repetition what the caller said 
can serve both as a check that he understood correctly and a way of making the 
colleagues aware of that he is handling a traffic accident. In the next sentence he 
asks if it is two cars that have collided. Kamilla (at terminal 2) asks if it is a single 
car accident, and in line 10 (see the transcription for terminal 2) says “it is two”. 
This is said at the same time as Anton asks whether or not two cars are involved, 
suggesting that he has overheard the conversation at terminal 2.

7. Caller 2: It appears so, because I work in a kiosk, and I can see something 
outside … I think that it’s two girls and one older guy.
8. Anton: Are they still inside the car?
9. Caller 2: The guy is still sitting there.
10. Anton: The guy is still sitting in the car
11. Caller 2: Yes, wait a minute. I’ll look outside the window.
12. Anton: Which address is it about?
13. Caller 2: It is The Barbeque place, here at the Babelgatan 1

Anton continues to repeat what the caller says. At line 8 he asks – “are they still 
in the car”. At this moment Pernilla (the ambulance service dispatcher) answers 
the listening-in function and listens to the call. The caller asks Anton to hold 
while she takes a closer look. He continues talking with the caller and asks for 
the address.

14. Anton: Babelgatan 1 outside The Barbeque place
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15. Caller 2: Yes
16. Anton: In …
17. Caller 2: Knotshult
18. Anton: In Knotshult
19. Caller 2: Yes
20. Anton: Yes…. Okay, my colleague is dispatching there already but it’s 
21. two private cars involved?
22. Caller 2: Yes, it is this transport wagon  
23. Anton: Yes … can you take a closer look? What is it like there? My 
colleagues have already started to send an alarm to the rescue service here
24. Caller 2: Yes, wait

At this moment Pernilla listens to the call. She hears the repetition of the address. 
What Pernilla does is visible in the system. For example, Anton says that his 
colleague is dispatching already. This information becomes visible as a text 
notification on the screen.

25. Anton: I will wait here on the phone

At this point, (which corresponds to line 20 in the first extract) Lillian turns her 
head towards Anton at terminal 3 and says:

20 Lillian: Traffic accident in Knotshult

This is information addressed to all colleagues. Anton turns his head towards 
Lillian and nods. Pernilla, who has answered a listening in request from Anton 
about 10 seconds before Lillian, says, “I am on my way”. Pernilla turns towards 
Lillian and continues:

21 Pernilla: Anton has it. It is two cases. It is the same case as Anton’s.

She turns towards her screen again. Lillian says:

22 Lillian: Oh, Okay

We see here how Anton and Pernilla realize that they are dealing with the same 
accident as Kamilla and Lillian. Anton’s nod may be an indication of this. That 
Pernilla says, “I am on my way” also indicates that she is also aware of this fact 
and is dispatching. It is worth pointing out, however, that no overt questions are 
asked to establish whether it is the same accident, or another one. Pernilla also 
explains not only that Anton has the case, but also that it is two cases, and that 
they are the same. At this moment both cases are created and visible in the list 
of ongoing events. The cases have the same event code and the same addresses. 
The list of ongoing events makes the calls visible. That the operators identify calls 
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from the same accident scene and cases that are created parallel to each other is 
rather common in our material.5 Frequently, we have observed, a third person 
notices that two apparently separate cases may in fact be one. As a check, the call-
takers normally ask a clarifying question of their caller. If the case is the same, one 
of the cases is associated to the other one. This association is made by addending 
a note about the other case, or by associating the incoming call directly to the 
other case. In this instance, Lillian tells her colleagues about the traffic accident 
in Knotshult, and the reaction of her colleagues, where one of them nods and the 
other says, “I am on my way,” suggests they were already open to this possibility. 
The “Traffic accident in Knotshult” phrase then can be heard as confirmatory and 
stands as a marker for everyone that this is to be treated as one case. 

Identification of the case as a single case is done in and through attentiveness 
to the work of others, as has been reported elsewhere on numerous occasions. 
We will argue, however, that to conceptualise the problem as being one of 
‘awareness’ is to some degree missing the point. This is not to argue that mutual 
attentiveness, awareness etc is irrelevant but that in and of itself it does not point 
to a design problem nor to a solution. Rather, the issue, which underpins the case, 
is the relative economy of the work practice in question. As has been pointed out 
(Hughes et al, 1992) a range of background issues may underpin work practices 
in control rooms, including those of economy, expedition and safety. In and 
through the analysis we have proffered above, we attempt to show that mutual 
awareness here is simply a means to accomplish a relative economy of work. 
Moreover, it is occasioned by a quite specific problem (and one which Whalen 
adduces), which is that of ambiguity. Here, however, the ambiguity is resolved 
by cooperative work, both in terms of the interactional work done by colleagues 
and the work done with callers. The decisions made concerning the case are made 
precisely because there is an issue of resourcing to contend with, specifically 
with regard to the dispatch of multiple resources, as Artman and Waern (ibid) 
have pointed out, but in addition with regard to matters of expedition—as the 
telephone conversation continues, ambulances and fire trucks are already being 
dispatched to the scene, and indeed the first ambulance arrives at the scene 
moments before the telephone call is terminated. In the following two cases, we 
illustrate this theme of relative economy and ambiguity resolution further, by 
referring to the use of maps.

Case 2: ‘One person is out of the car – did you hear that?

This case also demonstrates particular kinds of cooperative working, this time 
using a paper map pulled down from the ceiling. A notable feature of this is that, 
as in Bowers and Martin’s study, computerised maps are available (and in this 
case used) as well. The operator Erik sits in position 4, and is answering calls 
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to the 112-line. Alex who sits to his right (position 11) is the ambulance director 
for the day.

In the following transcript we have transcribed the video data. We have no 
data concerning the caller’s conversational turns for this case or for Case 3. The 
fieldworker listened to the call. As a way to deal with this we have re-constructed 
what the caller says from what the fieldworker heard and from notes that were 
taken. 

A beep, indicating a new telephone call, is heard from the terminal. At the 
screen the call becomes visible in the call-queue. Erik looks at the screen and 
answers the call by pressing the answer key on the keyboard.

1. Erik: SOS one-one-two. What has happened?. (the CT leans forward and 
presses the TAD-key in order to get automatic address information)
2. Caller: There’s been a traffic accident some kilometers outside Gothult
3. Erik: ahh, is there any person injured? (He types in the field (group 4) 
and then requests listening in by pressing <MEDL (Listening-in)> <*> 
<VERKSTÄLL (Execute)>)
4. Caller: Yes, a car has overturned.

The call-taker, Erik, involves the colleagues by pressing listening-in right after 
the call is answered and the caller has stated the reason for calling the emergency 
line (see line 3 in the extract above). Potentially persons have been injured and 
thus may be given priority 1 status. The operator has the choice to direct it to a 

Figure 4 Alex (Terminal 11) and Erik (Terminal 4) when the call is answered.
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specific operator, a specific role or to all operators. Erik requests listening in and 
directs it towards all operators by pressing the asterisk (*). He presses execute. A 
beep is heard as the request becomes visible in the call-queues at the operators’ 
screens. Since he directs the request to all operators it is not immediately evident 
who will be involved in handling it. This points to flexibility in the system, in 
that it leaves the choice of what to do in the case to the operator. Making the case 
available for the colleagues by listening-in is precisely a means for that allocation 
work to be done. The ambulance director, Alex, answers the request and looks 
at her computer monitor for the ComAiDi system. When answering the request 
the basic form for the case is created and appears on her screen with whatever 
updates the call-taker makes. Erik starts to describe the event by entering 
information into the basic form. The description includes the incident code and 
location of the caller. He continues:

5 Erik: So a car has overturned, then?
6. Caller: Yes. (The call-taker changes field and types in the event-code T1)
7. Erik: Ha: (0.1) is it a single-car accident? (2.0)
8. Caller: Yes it is (The call-taker types 01.01 – i.e. the event-code is T1.01.01. 
This is the event code for Single car accident.)
9. Erik: em: (0.1) And where on the road fifty-five is this (presses KNYT IB + 
R in RASTLY and KNYT IB + A)
10. Caller: It is a little bit outside Gothult.
11. Erik: is: it the Gothult towards Mostad, or?

Figure 5 Alex walks to the map and pulls it down. When it is down Erik stands up and point at hte 
map. Alex continue to look at the map as Erik sits down and enter more information into the case.
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12. Caller: It is a approximately five kilometers south of Gothult. (The Alex 
looks at her ComAiDi monitor, stands up and walks to the map)
13. Erik: (7.0) Ahha: Five kilometers south of Gothult:
14. Caller: At Flyburg.
15. Erik: (1.2) At Flyburg: How many persons are there in the car? (The map 
is being pulled down. The lamp is switched on)
16. Caller: There is someone checking right now. There is one person inside 
the car. (The call-taker stands up, leans over a table and points at the map. 
The ambulance director is in front of the map already.)
17 a. Caller:                                he is leaving the car now.
17 b. Erik: (7.8) Flyburg. Is: it one person=He’s coming out now=So there is 
no one left in the car then?
18. Alex: Frame 6 (The ambulance director is still in front of the map)
19. Caller: No.  (The call-taker sits down)
20. (0.2) It is not:
21. Alex: How far from Flyburg? (The ambulance director is still in front of 
the map)
22. Caller: No, he has left the car.
23. Erik:=OK. (.) We will arrange so that help arrives at once there
24. Caller: will you send an ambulance?
25. (0.2) yes, indeed: we’ll do that. Bye bye
26. Caller: bye bye (The call taker disconnects the call by pressing the hang-
up button. He looks at the computerized map.)

The call-taker at line 9 identifies the ambiguity about the location of the accident. 
As can be seen in the transcript above, the ambulance director walks away to the 
map when the caller gives the location of the event. Since Alex is listening-in, she 
can hear the caller as well as see at her own screen what the Call Taker is typing 
word by word. Before she stands up she looks at the computerized map. When 
walking to the map she is still connected to the listening-in via her headset. This 
means that when Alex says something it is heard both in the call-taker’s headset 
and in the room. The Call Taker repeats the information given by the caller.

In line 12 Alex looks at the computerized map screen and then walks away 
to the map and pulls it down from the ceiling. When the map is coming down, 
sound of the electrical engines is heard at the same time as the light is turned on. 
Indeed, when the Call Taker stands up and points at the map together with Alex, 
this is visible to the other operators in the room.

27. Erik: (15:42.15) Cal: (1.0) The 3-2 is UA (UA refers to the status of the 
ambulance with the call-sign Q932. It means that it has reported that it is 
ready for dispatch but not back at the station.)

The ambulance director returns to her seat.

28. Alex: em: (2.0)
29. Erik: Are you taking the ambulance, the 3-2, there? (The Call Taker holds 



88 89

his hand above the R key in the RASTLY. This key is used in order to get the 
rescue form.)
30. Alex: [yes
31. Erik: [I’ll take the rescue service, here. (0.1) One person is out of the car. 
You heard that
32. Alex: Yes (0.1) Do you know how many persons that were inside the car?
33. [Erik: Yes one. (.) According to the information. (2) its starting to freeze 
now, you know
34. Alex: Yes.

By the time the call is finished, the dispatch is done. Erik dispatches the rescue 
service and Alex the ambulance. This is a common way of coordinating the 
dispatch in the centre since the ambulance director has the main responsibility 
for keeping track of ambulances. That Erik keeps his finger over the R key 
may indicate that he is about to dispatch the rescue service (see line 26). The 
computerized map is used in order to find the ambulance and is also referred to 
in what Erik says, i.e. the “3-2, there”. This points us to how the different maps 
are used. In this centre the different maps complement each other. The digitized 
map shows the location and the status of the ambulances and may also be used 
in order to search and show locations of where the phone call is made. In this 
case, as in many nowadays, the caller used a mobile phone, which means that 
the location could not be shown6.

In line 28, Erik checks that Alex heard that one person was out of the car. The 
ambulance director has heard what is said, but checks how many people were 
in the car initially. The information is later given to the ambulance crew during 
the dispatch. When repeating the information the call-taker may be serving 
multiple purposes. The technique of repeating what the caller says is standard 
procedure, used by many of the operators and we have seen several cases where 
the call-takers repeat the actual words of the caller. By doing so the operators 
are checking the information they get from the callers and are also inviting 
them to correct mistakes or update things in their initial accounts. It serves as an 
indication of what the operator has heard. Repetition can also be considered to 
be an economical way of letting other operators knows what is going on without 
interfering with the ongoing call. 

The maps may here be said to serve different purposes. The digitized map 
complements the physical map with the status and location of the ambulances. 
The physical maps are in this case important for the operators when fixing the 
location and thereby identifying the rescue zone that is needed in order to fetch 
the event-plan7. In other words, the wall map is used in order to resolve the 
ambiguity in the location. When the caller describes the location in this case there 
is still a need to look it up. The call taker stands up and finds Flyborg at the map 
(line 17b). He then sits down at the same time as Alex reads the zone (frame 6). 
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This point towards the second use of the map—it is accessible for both of the 
operators in question and is quickly used by them to find the relevant location. 
The fact that the map is static allows one of the operators to obtain detailed, ‘at 
a glance’ information from the act of pointing. The point here is that both digital 
maps and paper maps are being used in this case, but for different purposes. 
The electronic map provides information about location and availability of 
ambulances, but cannot by it-self be used to resolve ambiguity without a 
considerable overhead. Moreover, the paper map allows all other operators to 
infer which case is being dealt with in conjunction with their routine monitoring 
of the list of ongoing cases. 

 This case and others show that in this centre, unlike the one studied by Bowers 
and Martin (ibid), digital maps are routinely used, but that this does not preclude 
the need for the paper maps. The operators use the resources and artefacts that 
are most efficient and economical in relation to specific problems.

Case 3: The traffic accident outside a town

The following case has some similarities and some differences to the other 
cases. It concerns a traffic accident outside a town between two vehicles. Several 
operators are involved handlings the case. Karin is the call-taker and sits at 
terminal 9. The second operator involved is Simone, who is on her break and 
temporarily sits between terminal 9 and 3. The third operator is the ambulance 
director, Erika. A few minutes after the first call is terminated, Alex answers 
a second from the same caller as before. Our description covers the two calls. 
Again, we had no access to the caller’s turns during the first call, but were able 
to hear him during the second call. 

The first call

At the time the first call is answered four out of six operators in the room are 
involved in a conversation and are placed as is shown in figure 6:a. Karin answers 
the first call reporting the traffic accident. She starts to interview the caller about 
what has happened and where it has happened. She requests listening-in, which 
is answered by Erika at terminal 11. Karin says:

1. Karin: Yes, you mean the road from Torstad …. do you mean the 77 then?
2. Karin:Yes … you know we have to know where you are. You can take… 
where did you come from?
3. Karin: You came down the slope, then … down the hill …

Simone rises and walks towards the maps hanging from the ceiling (see figure 
6:b). Just before she stands up she looks at the screen. She pulls down the map 
that corresponds to the area of the accident. When the map is down Karin rises 
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from her chair, walks towards the map and continues to speak with the caller 
(see figure 6:c).

Alex turns her head towards the map just before answering another call. 
Simone and Karin point at the map. Erika walks to the map. Her headset is still 
connected to the ComAiDi system, indicating that she is listening to the call. All 
three of the operators look and point at the map. Karin returns to her seat and 
enters some information into the case form. She tells the caller:

4. Karin: My colleagues are dispatching while we are talking.

Erika in front of the map turns towards Karin, says (figure 6:d)

Figure 6 The sequence of pictures shows a) before the call is answered b) when Simone walks to 
the rescue maps c) when Erika walks to the map and d) when the operators gather in front of the 
paper maps.

a) b)

c)
d)



90 91

5. Erika: Is it the exit to Erikslund
6. Karin: Not Erikslund, but the other one?
7. Erika: Ask about the road description (Erika looks at Karin)

As has been noted before, the wall map is used in order to fix the position. In 
this case, however, the operators are also figuring out how to make it easy for 
the fire brigade and ambulances to find their way to the accident site. Karin asks 
questions about where and from which direction the caller has come. She asks 
those questions just before Simone walks to the map and pulls it down. Simone 
at Karin’s screen sees what is typed in, and also hears what is said. The way it 
is said may also indicate the seriousness of the incident, or an uncertainty in 
the information given by the caller. For example Karin interrupts the caller by 
saying, “You can take… where did you come from?”(line 2). Erika has answered 
the listen-in request that Karin sent and can hear the caller. What Erika says is 
also heard in Karin’s headset. 

The second call

Alex looks towards the colleagues in front of the map during the first call, but 
does not participate in handling this call. Instead she sits at her position and 
answers other calls. About six minutes after the first call is terminated, Alex 
answers a second call about the same accident:

1.Alex: SOS 1-1-2 what has occurred?
2. Caller: I called a while ago
3. Alex: What was it about? (Alex raises her left arm towards her ear, fixing 
the headset, leans forward, moves her right arm. Karin is in the front of the 
map and are pointing at it. Talking to someone in the phone.)
4. Caller: It was about a traffic accident at road 77.
5. Alex: The traffic accident, yes

When Alex answers the call the location of the call is visible in the call queue. 
Alex identifies the call as being about the above accident, one that she has not 
been involved in (line 5). What has been done in the case is visible in the room. 
The second call arrives as the units are dispatched and the operators involved in 
handling the case are occupied giving road descriptions and general information 
about the case to them. No dispatch unit has yet arrived at the scene. When 
dispatching the fire brigade and the ambulances the operators are talking via 
loudspeakers at the fire station and in pagers with voice enabled. Sometimes 
operators contact the units via phone or radio in order to give updated 
information about the scene. Karin is in front of the map and is giving a road 
description to some of the units on their way. Alex continues the interview:

6. Caller: A collision.
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7.Alex: Are you still at the location?
8. Caller: Yes I am
9. Alex: Eh, have you been involved in the accident as well?
10. Caller: yes
11. Alex: Are you involved in the accident too? (Alex presses at the keyboard 
and navigates through the case forms. She associates the call with the traffic 
accident case. She looks at the screen.)
12. Caller: Yes I collided with a car 
13. Alex: Yes, the fire brigade and the ambulance are on their way to you
Karin: Drove the 77.(Alex presses “Hopp”  - Jump - and then R. She looks at 
the sub-form for the fire brigade. Karin is in front of the physical map.)
14 Caller: Will they come soon?
15. Alex: Yes
16. Caller: It does not look good with him
17. Alex: Yes, the man in the car?
18. Caller: Yes
19. Alex: is he alone in the car? (Alex leans forward.)

The information is stored in the database and Alex accesses it. She does not ask 
anybody about the case, but has been looking at what her colleagues have done 
before. She has also overheard the conversations and seen which artefacts have 
been used. Alex takes the opportunity to ask questions about what happened. 
The caller gives more information about the accident and also updates the centre 
with regard to the injured person. Alex accesses the computer aided dispatch 
system (line 10) and looks through the cases. In the case in question, she can see 
which units are dispatched and if they have acknowledged the dispatch to the 
centre. One of the ambiguities to resolve is the status of the person in the car, and 
further questioning helps to clarify the situation. In the following extract, Erika, 
the ambulance director, tells Alex to ask for the road description to the location 
again (line 20).

20. Caller: Yes he is. At least as far as I can see.
      Erika: Ask about the road description, just to be sure
21: Alex: Yes
22. Alex: Ehh, it was approximately two kilometres along road 77, was it? 
Karin: A couple of kilometres in there.(Karin returns to her terminal.)
23. Caller: Yes, it was.
24. Alex: How far was it?
25. Caller: I have driven a little way from the 77.
26. Alex: Yes, a little distance. There is no chance missing it if you are entering 
from that way is there?
Karin: This person was stuck in the car. (Stands up.)
27. Caller: No, it was right after a downhill slope
28. Alex: Yes. Yes. It was the downhill slope you talked about before, then? 
(Alex is on her way to the map.)
29. Caller: Yes. When will the ambulance come?
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30. Alex: They are on their way so they will arrive as soon as possible.(Alex 
looks at the map, turns around and walks back to her terminals.)
31. Caller: Good.
Karin: He knows that you are on your way. (Karin looks at the map)
32. Alex: How are you now then? (Alex is back at her terminal. Sits down.)

Alex enters the handling of the case when answering the second call. When 
doing so, she looks up the traffic accident in the list of ongoing cases. She does 
not directly speak to any of the operators about this—but when she enters 
the information into the ComAiDi system, it becomes available for the other 
operators. The ambulance director, Erika, also asks Alex to get the address once 
again. 

This case contains several aspects related to economy, ambiguity and 
awareness. To start with we should be aware that the actions of colleagues are 
visible both in the database and in the room. Again, we see operators orient to 
the paper map, which is pulled down early in the first call.8 Here, however, it 
is notable how at different times more than one operator pays close 
attention to it, again because ascertaining the location with any 
certainty is proving difficult. There is, however, a difference in that 
an entirely new operator becomes involved in the call. Her reactions 
to the caller’s remarks can be seen as orienting her colleagues to the 
relative seriousness of the event just as at exactly the same time she 
establishes what the current state of information in the room is, and 
judges it against what she is being told by the caller. In this case, we 
see elements of both the other two, in that there is more than one 
call and, paper map is used to identify location. We focus here on 
yet another element of ambiguity resolution, though, which has to 
do with the seriousness of the case (note that this element is also 
present in Case 1). It is obvious from the caller’s remarks that he is 
worried about the situation and Alex’s leaning forward can be seen 
as a response to this. The very careful checking done by Alex after 
colleagues have already identified the probable location, and their 
question, ‘There is no chance missing it if you are entering from 
that way is there?’ at the same time that Karin says, ‘this person was 
stuck in the car’ is plausibly recognition of the prospect that this is 
a bad accident. 

Conclusion

As we have observed above, we are not the first to take an interest in Command 
and Control work, nor even in the specific case of emergency service work. 
Nevertheless we note the widely differing focus of existing studies, and seek 
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to integrate their findings with our own in such a way that some general 
conclusions can be drawn.

Firstly, it is important to recognise that collaborative working, in the sense 
that visible interaction is going on during the development and management 
of a ‘case’ may be only trivially necessary. That is, collaboration is observed 
between call-taker and dispatcher merely because the occupational roles of call-
taker and dispatcher have been organizationally defined and mandated. What is 
much more interesting is the way in which specific types of collaboration around 
sets of artefacts are occasioned by specific kinds of incident. One important 
feature of this work, as has been shown by previous studies, is that these forms 
of ‘attentiveness’, ‘awareness’, directed talk or ‘talking to the room’ take place 
even where facilities exist for mediating collaboration electronically. Our cases 
show the way in which the kinds of cooperative work we and others have 
discussed is engendered by quite specific and commonplace ‘routine troubles’. 
After all, and perhaps it is a point that needs foregrounding, some work is done 
without the need for any kind of cooperation other than that which is mandated. 
Some situations seem to generate the visible overhearing, gesturing, glancing 
and gazing frequently referenced in the CSCW literature, whilst others do not. 
This is as much true of emergency services work as of any other. The data we 
present above shows how the kind of attentiveness described is not a generalised 
phenomenon but is in fact specifically occasioned by a situation, which becomes 
recognisable as problematic as the interaction develops.

Our questions depend on our sense of ‘what we need to know’ if useful design 
recommendations are to result. Existing studies have all, in turn, provided 
insights into aspects of emergency service work. Thus, Whalen concentrates on 
the sense making work of operators on the telephone and makes a case concerning 
their interpretive work- necessary to ‘case making’. Artman and Waern develop 
this argument by looking at interactive work among control room operators, 
showing that ‘talking to the room’ is a default technique for getting attention 
from others, and thereby allowing collaborative work to take place. Bowers and 
Martin in a detailed study of control room functions suggest reasons, as part of 
a wide-ranging discussion, why paper maps are a default option and electronic 
screen-based maps are seldom used among dispatchers. They suggest that the 
‘at a glance’ immediacy of these resources explain their use. Above we have 
tried to analyse our own cases in such a way that these arguments can be further 
developed and synthesised, given the kinds of design solution envisaged. 

How, then, is this ‘problem’ constituted? We propose some analytic categories 
to do with different kinds of ambiguity here that are germane to the design 
problem in emergency service work (there may well, of course, be others) 
Firstly though, at least two organizational requirements are relevant here. The 
first and most obvious is that of the time-critical nature of the work (Bowers and 
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Martin, ibid). To be clear, we do not mean time-critical simply as a generalised 
background to descriptions of command/control systems, but in the sense 
that operators visibly orient to time as a feature of ordinary effectiveness, as is 
evidenced by comments such as, ‘I’m on my way …’ and the use of functions, 
such as listening-in, that allows the cases to be handled by several operators in 
parallel. The second is that cases must be prioritised, since some will certainly 
turn out to be more serious than others. That is, and as suggested above, the 
relative economy of the work practices we observe can be understood as having 
to do with the orientation of operators to these issues. 

We see how, in our first example, one of the operators says “Traffic accident 
in Knotshult” and the operator at her side nods while another says “I am on 
my way.” That is, and put simply, identification of the case as a single case 
is done in and through attentiveness to, or awareness of, the work of others. 
Nevertheless, to emphasise the point, the issue, which underpins all our cases, 
is the relative economy of the work practice in question, given the particular 
kind of ‘routine trouble’ being dealt with. As has been pointed out (Hughes et 
al, 1992) a range of background issues may underpin work practices in control 
rooms, including those of economy, expedition and safety. The operators in our 
first case realize that they are dealing with the same accident and use elegant, 
quick and simple methods to expedite the case. In so doing, they utilise both the 
electronic resources at their disposal and their ‘awareness’ to resolve the initial 
ambiguity. They continue to work in the case that was created first, i.e. the second 
call answered, and we note how ambulances and fire trucks are dispatched to 
the scene as the call continues, and in fact the first ambulance arrives at the scene 
moments before the first call is terminated. 

In our cases, and from the point of view of the call-takers and dispatchers 
engaged in working on them, their ‘routine troubles’ can be seen as ambiguity 
resolution work. Our point would be that this can be seen analytically as having 
consequences in terms of the organization of cooperative work, for it matters 
both in terms of the prioritisation of cases and in terms of the time criticality. 
Ambiguities may of course take a number of forms, and our cases illustrate 
three commonly occurring ones, which are those of multiple calls, location 
finding and the seriousness of the case. (As with our third case, of course, these 
things are sometimes found together.9) In all instances, the cooperative 
work we see is an elegant, ‘at a glance’ solution to these problems, 
insofar as the work is, on these occasions, done in parallel rather 
than sequentially.

The second case shows the way in which location can be a source of ambiguity. 
In the emergency services centres we have been looking at, unlike the subject 
of Bowers and Martin’s enquiries, electronic maps are commonly used and 
according to the operators, increasingly so. Even so, we see occasions where paper 
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maps are brought into play, as here. In this case both are used, and the example 
seems to make clear that this is because they are being used for different reasons. 
Of course, a major element in expediting cases has to do with the allocation of 
scarce resources and the electronic maps here appear to be a valuable means for 
so doing. At the same time, as this case demonstrates, situations arise where the 
location of the incident turns out to be problematic. What distinguishes the way 
in which this is resolved is again the way the work of responding to the call taker, 
elaborating information, doing dispatch and resolving the uncertainties are all 
done in parallel, rather than sequentially. There is little doubt in our mind that 
in design terms one of the most important issues is finding new technologies 
that continue to allow that parallel work where necessary. Given that emergency 
service work looks like it will be increasingly distributed across different centres, 
this is hardly unimportant.   

Our third case, we feel, is a vivid demonstration of the need for cases to 
be expedited, and also is an example of how location can be an issue. It also, 
however, illustrates the sometimes-problematic matter of organizational 
priorities. SOS, as with other ambulance services, has to decide on priority. Part 
of this is dealing with the simple fact that some percentages of the calls received 
are hoaxes, but nevertheless require finite time to deal with. Similarly, deciding 
on the immediacy and seriousness of cases is an ongoing issue to which operators 
visibly orient. These decisions are, of course, embedded in the ComAiDi as 
formatted results during the course of, and as an outcome of, the interactions 
detailed above. Thus, a third source of ambiguity lies in the need to allocate 
priority in the face of ambivalent, inadequate and uncertain information. As the 
case demonstrates, this has very much to do with how serious any given incident 
might turn out to be. We think it reasonable again to see the cooperative work in 
this case, and specifically the work of an operator not previously involved in it, 
as occasioned by the growing realisation that something serious has happened. 
Indeed, the very fact of the second call seems to alert the operator in question 
to that possibility and much of what she subsequently does can be seen in those 
terms.

To sum up, in terms of design we want to re-iterate a sometimes forgotten point, 
about the foundations of ethnomethodological studies of the type advocated by 
Hughes et al (ibid). This lies in their debt to Garfinkel’s ethnomethodological 
studies of work programme. Garfinkel makes explicit reference to the ‘quiddity’, 
or ‘just this-ness’ of a given situation, and makes a strong argument for situations 
to be understood in terms of the way members understand them. Critically, 
of course, in work contexts, members orient to work in terms of assumptions 
about what the work is for, how it is to be done efficiently and effectively, what 
sanctions there might be for inadequate performance, the morality of ‘doing 
the right thing’ and so on. Such orientations are made visible in matters of 
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egological determination. (Anderson et al, 1989) and are evident in the case we 
study here. Our point is that ‘what has to be done, and by whom’ is resolved in 
this case, as with others we have observed, because, given available technology 
and organizational resources, members are orienting to this solution as the most 
elegant or economical, especially in terms of time taken.

The design lesson, in our view, should not be that new technology should be 
designed with a view to replicating ‘awareness’, but that it should be designed 
with a view to providing more effective solutions in terms of time taken, 
ambiguities encountered and resolved, resources used and so on. The new 
technology to be developed adds possibilities for new or improved functions, e.g. 
call distribution or centre-to-centre cooperation. Although the degree to which 
call distribution will be implemented is as yet unclear, it has clear implications 
for at least some of the forms of ambiguity resolution we discuss above. The 
examples of cooperative work we use are all predicated on co-location for their 
effectiveness and simplicity. Major issues for design under call distribution are 
implicated; for without adequate technological support it is unclear how the 
kinds of problem we have rehearsed can be dealt with as expeditiously.
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(Footnotes)

1 We hasten to add that we are not accusing the authors of the studies we cite of acts of reification. 
We are suggesting that there is a potential mis-reading of such work in which the wrong lessons 
are drawn.

2 Other studies in recent years have also begun to focus on customer-facing forms of cooperation. 
See for instance, Harper et al (2000)

3 Though not all. We do not, for instance deal with the importance of local knowledges. See Nor-
mark (2002)

4 The field material consists of data from several sources. Two fieldworkers were present that day. 
Two video cameras were used, one with an overview of the control room (four operators visible) 
and the other with a more narrow focus (three operators visible). Logs from the Computer-
aided dispatch system were requested and provided, along with recordings of the phone calls. 
For privacy reasons all data about locations, phone numbers etc. in the field material have been 
removed.

5 In war-stories told, the operators and managers talk about calls made to the emergency service 
centre about smoke, visible at long range, in a large city which resulted in calls from more than 
600 people.

6 The emergency service centres are involved in developing systems to be used for positioning of 
mobile phones, but at the time of this case no such system was available in the centre. Addresses 
associated with landlines can be fetched from the database.

7 At the time of this study the rescue zones were not included in the digitized map. This has been 
done recently.

8 Interestingly, one way in which operators’ attention is focused on the wall map when in use is 
that it is motorized, and thus makes a noise. A light also switches on automatically above it, serv-
ing a similar purpose.

9 We do not mean to suggest that we exhaust the possibilities either in our description of types of 
ambiguity resolution nor in terms of the organizational requirements that drive them. We hope 
that others will be recommended in due course.
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‘We don’t need the Ambulance then’ – 
Technological Handling of the Unexpected

Mårten Pettersson and Philippe Rouchy

[Pettersson, M. and P. Rouchy (submitted). ’We don’t need the Ambulance then’ – Technological 
Handling of the Unexpected. XV World Congress of Sociology, 7-13 July 2002, RC.25 Technology 
in action, Brisbane, Australia.]

Summary. The field of our study takes place in the Swedish emergency service centre. The operators receive 
emergency calls and are responsible for the coordination and dispatch of ambulances and rescue services.
    Emergency literature has treated its materials in the mode of catastrophe. Operators’ mundane work 
and technological environment for handling the unexpected changes have been often addressed in terms 
of error, mistakes, mishandling and other misunderstandings. Our paper wants to show that operator’s 
work practice sustained a comprehensive approach of technology use such as to keep full ability to handle 
unexpected change. This point is crucial to understand technology in action. It is precisely the good 
handling of technology that allows taking into account the most unexpected change with great success.
    Our paper shows how story eliciting is bounded to technological possibilities and as such is part 
of everyday professional conduct of call taker and dispatchers. The challenge of this paper is to 
show that technology is a crucial part of their mode of action. As such, it cannot be separated from 
the on-going course of case handling. Our particular case is a story where a caller requests an 
ambulance on behalf of an unconscious friend. The operator decides to proceed to the dispatch of 
an ambulance. In the sustained conversation with the caller, it turns out that the friend in question 
recovered her consciousness. We show in this paper that the story elicitation, remote conversation 
and scenic background information, are working tools that keep access with the reality of the caller. 
The main point is that emergency can turn out to be health care advice without any major problems. 
We will show that all key access to the scenic feature of the caller are monitored through and 
through by technological artefacts that will be examined.

Introduction

Emergency literature has treated its materials in the mode of catastrophe. 
Operators’ mundane work and technological environment for handling the 
unexpected changes have been often addressed through their errors, mistakes, 
mishandling and other misunderstandings (Garcia and Parmer, 1999) and 
unfortunate consequences (Whalen, et al, 1986). Our study is one out of two 
conducted in four different Swedish SOS centres. The investigation concentrates 
on how emergency operators handle cases. The challenge and motivation of this 
paper is to see, through one case study, what role technology plays in operators’ 
work practices. Our paper deals with how the Computer Aided Dispatch system 
(ComAiDi) supports flexibility linked with the nature of the caller information. 
In our case, this emergency situation implies unforeseen change in caller’s action. 
We are specifically looking at the way it affects emergency operators’ work. From 
our detailed analysed case, (called the castle ruin case, from the place where the 
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accident took place) we will see how technology works at the interplay between 
witness story and evidence and the management of rescue resources. Contrary to 
traditional managerial or commercial information technology where computer 
are used to store information (Benson, 1992 p. 81), the ComAiDi system itself 
allows operators to perform actions having implication for other co-worker. 
This case suggests that the system is part of a trade that demand from operators 
more than operating a system of data gathering. Their work extends beyond 
information gathering and distribution. It involves them to play a role in the chain 
of emergency. We concentrate on: (1) the extend to which people’s stories informs 
what operators have to do (2) how emergency centres´ technology supports 
qualitative information from the site of emergency. Our focus, work practices, 
suggests a methodological recommendation. It is not to separate technological 
properties and functions from the on-going course of case handling. By studying 
work practices, we will be able to provide preliminary ideas for design issues. As 
a result of this study, we will be able to give a sense of an area of work practices 
where specific design solution can be scrutinised.

Some Background Information on Emergency Handling 
Technology

The call-taker as well as dispatchers in Sweden use the same system and have 
access to the same kind of data. As a result the call-taker can dispatch the 
emergency services to the field. It implies a more flexible division of labour in 
those centres compared to the UK (Bowers and Martin, 1999) or the USA (Whalen 
and Whalen, 1986) emergency centres. In the British as well as in the American 
centres, they have dedicated call-takers and dispatchers. Larger sites in Sweden 
have also a tighter division of labour between call-takers and dispatchers (see 
Normark, 2002 and Pettersson, 2001). For example, in larger centres, several 
operators have the responsibility for directing ambulances. The distribution 
of responsibility is done in accordance to the location of the event. In smaller 
emergency centre, the responsibility to dispatch is not allocated specifically to the 
dispatcher. Each operator can be both call-taker and dispatcher. In this paper, we 
bring a specific attention to the ComAiDi. It is a piece of technology of particular 
importance. It is designed to support operators’ work. It facilitates (1) the work 
distribution within the control room, (2) the information gathering process, (3) 
the dispatching of resources and (4) the control over the evolution of the situation. 
The system is described more closely in the sections below.

The Computer Aided Dispatch System

The ComAiDi consists of a shared database combined with a radio and a telephone 
switchboard. Operators answer call and create a case in the system. To deal with a 
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specific case, they also use databased information. The database allows operators 
to access the cases synchronously. They also use common information about the 
severity of the case and the availability of resources. The ComAiDi system allows 
the call-taker to update the form. The last update is automatically available for 
the dispatcher too. All information change made in a case is available at a glance 
at any time. By contrast, the North American computer aided dispatch system (in 
Whalen, 1985) requests that call-takers transmit electronically to the dispatcher 
any new information. When new information is entered, the form has to be re-
submitted to the dispatcher. 

The ComAiDi terminal is placed at a table in front of each operator. The 
terminal consists of one monitor (21 inch) and a keyboard (see figure 1). Let 
us consider the monitor first. The layout of the screen display is text-based. 
The screen is divided into different parts: (1) On top of the screen, we see 
functions and information concerning telephone and radio parts of the system 
(e.g. incoming calls, lines in use and who is listening-in on-going call). Those 
functions are identical to all terminals. (2) The middle part of the screen displays 
forms documenting and prioritising calls. This part is updated with sub-forms 
and lists of information (address, phone number, car number etc.). The operator 
can call several forms on screen which relevance is decided in according to the 
information received through the in-coming call. (3) The bottom part of the screen 
is dedicated to showing status of resources (ambulance availability, dispatch 
done or not, etc.). This part is also used to enter new statuses and look at a unit’s 

Figure 1 The operators’ workplaces are distributed as shown above. In the Castle ruin case the 
operator at terminal 2 is the call-taker. The dispatcher sits at terminal 11.
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current assignment. A prerequisite of operators’ work is to keep track of resources 
and ambulance coverage (Martin and Bowers, 1999).

The keyboard is used to enter data into the system as well as accessing functions 
in the system. The keyboard is of a special design. It is about 70 centimetres wide 
and 30 centimetres in depth. It consists of 228 keys (compared to 102 on a personal 
computers standard keyboard). The keys at the keyboard are grouped according 
to their function. It is possible to locate visually, on one hand, keys used to enter 
text and navigate in the database and keys used for the telephone switch at the 
other (figure 3).

Some ComAiDi Functions: Event Codes, TAD & Plan of Action

Not all reported emergencies become cases for the centre. Operators’ work 
determines the degree of emergency. Sometimes calls to the centre are not at 
all considered as emergency calls. For example, centres receive calls made by 
mistake or lonely person wishing to speak to someone. There is also degree in 
emergency, from cases of incident or accident. One way for operators to get access 
to the events’ circumstances is to interview the caller. From this preliminary 
questioning, the operator will be able to characterize the event in the system. 
It is done with a pre-defined set of categories called ‘event codes’. Event codes 
are used to categorize priority on a scale of emergency (1-4). Priority 1 is the 
highest one resulting in team rescue responding as fast as possible. Priority 1 
means that the dispatch units use blue lights devices to signal and request free 
passage in public space. Priority 1 takes into account the type of incident. For 
example, operators are able to distinguish cases according to people-in-need 
of an ambulance (M), traffic accident (T), buildings-in-danger (B), doctors and 
other services (S or Ö). In the same way, the system takes into account the events’ 
location. 

The operators can search information in the system that are relevant to the 
on-going caller case. They have the option to query the system for address 
information. This information is fetched from a central database (called TAD). It 
is accessible from telephone number. Due to privacy reasons, operators have to 
ask callers their address in order to use TAD-database. Mobile phones numbers 
do not provide addresses from the system database. However, ongoing projects 
work out possibilities of positioning system for mobile phones to get mobile 
phone’s locations available via the system. Since an address is entered, ComAiDi 
is able to suggest a zone of intervention called ‘rescue zone’. Based on the event 
code and the zone, an action plan is brought forward. This action plan contains 
information about resources available (telephone numbers of rescue service). It is 
also used as a checklist of things to do with people to rescue. It contains advices 
to give to callers, first aid prescription, and support to ease the pain or to avoid 
worsening the state of injury. Each action carried on according to the plan is 
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marked with an x. This set of actions is also recorded automatically in the system 
(case log) and identified by the operator in charge (his signature).

Studies of emergency service operators’ work practice

The study of emergency service centres is carried out as a long-term research 
project. It started in 1999. The aim with the cooperation between Blekinge 
Institute of Technology and SOS Alarm is to be a part of the development of new 
technology of case handling which should see daylight around 2003. Currently 
we are interested to explore different ways for operators to handle their cases. A 
wise step consists to know what they do, what actions the ComAiDi’s functions 
support, what artefacts (maps, other screens, phone books, doctor listings, etc.) 
are used and how the traffic room configuration plays a role in emergency 
handling. So far, we have proceeded to two field studies. 

The first study focused on the keyboard. It was conducted at the end of 1999 
over a period of one month in an averaged sized emergency service centres. It is 
housing two to eight operators, depending time of the day. The main aim for this 
focus on the keyboard was sustained by SOS Alarm’s idea that using a standard 
PC-style keyboard could be a possibility to envisage. It will potentially replace 
the one in use presently. Although the keyboard was the main focus, it was soon 
realized that gaining a precise understanding of the full work process was in 
order if this kind of reconsideration had to take place. It was suggested that in 
order to replace the current keyboard there was a need to think about where and 
how to make the functionality accessible for the operators.

The second study was carried out during summer 2000. It consisted of field-
studies carried out at five different emergency service centres of different sizes. 
It included large city centres. SOS Alarm’s background research interest was 
to find a basis to purchase a new technology for case handling. Field studies 
explicit aim was to identify and document work practices that make some use of 
functions unavoidable. One way to tackle this task was to study how operators 
currently handle different cases in groups. A group in this case came to be two 
or more operators. From the study it became clear that focus had to be made on 
how operators become involved in the handling of the cases.

On the investigative side, we have used a mix of video cameras, observation 
and notes. Systems logs have also been made available to us. The case presented in 
this paper is recorded on video. Our video recordings did not contain operators’ 
screen shot. Those data are under privacy legislation. Our objective was to get an 
understanding close to what the operator entered on screen, what the caller said, 
and which functions were activated. Our analysis of the case takes advantage of 
video recordings in combination with calls recordings. That is possible because 
the SOS-centre record all calls for quality, investigation and safety reasons. To 
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recover the detail of work practices, we have drawn a particular attention to 
keys used by operators and verified timing of their on-going action thanks to 
the ComAiDi-system data logs. 

The ‘castle ruin’ Case

The case investigated in this paper reports an incident that took place in a 
summer afternoon. The emergency call came from a friend of an old woman who 
became unconscious during a picnic in town. The friend phoned the emergency 
line to get an ambulance. We will be study this event carefully. Our aim will be 
to identify the way in which emergency operators use their technology. It will 
provide a clear view of technology use. One of the features of this case is that it 
embodied generalized characteristics of emergency handling. In other words, we 
can learn a lot about technological use and information handling in emergency 
services by looking at a specific case. We must also indicate that a case starts 
by an interactional exchange between people seeking help and the emergency 
operators. Let’s notice that after the answering incorporating the institutional 
affiliation of the operators ‘SOS … may I help you’ or, in our case ‘SOS 112. What 
can I do for you’, the interaction turns to be an investigation of the factuality of 
events. The emergency operators are working normally with an investigative 
kind of interview. It is clear that their work practices are achieved in great part 
through talk. Our approach consists to investigate what this talking does in 
their work and how it incorporates itself with the use of technological tools to 
handle cases. We found that identifying at which particular stage technology 
is used within a given work practices could take much advantage from what 
Harvey Sacks called ‘the rules of conversational sequence’ (Sacks, 1992 p. 3-4). 
Accordingly, our methodological stance, in this paper, has been to follow the rule 
of sequence of events as a natural guide for operator practices as well as a guide 
for the recovery of the importance of technology in the whole working procedure. 
The sequence of events, their interweaving with operator’s case handling and 
their tools to do so is retraced into four sub-sections: a – Remote access to the 

Figure 2 The Common form, also refferred to as the Basic form.
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problem, b- Language doing double work, c- Unexpected change in the story 
course, and d- Remote health care.

a - Remote Access to the Problem

When the call-taker answers the call, a new empty form for incoming case shows 
up on her screen. This form is called the basic form (figure 2). 

The form is used to document information about the events. To enter 
information provided by the caller as well as getting information from the 
system, the operator presses keys placed at the left-hand side of the keyboard 
(figure 3). The information in the form is displayed in the same manner to all 
workers in the centre – e.g. the code describing events, the location of event, and 
callers’ phone numbers. For example, in the telephone number field (figure 2- 
field nr 8) appears a zero in red. It indicates that the operator may request address 
and name of the actual caller on line (the address database, TAD, mentioned 
above). This information is then added to the case. Let us turn to the discussion 
taking place between the caller and the emergency service:

1 Call-taker: SOS 112, what can I do for you?
2 Caller :                                          ‘yes, it is a… here’] I am calling from Glass & 
co in Stockhult, wait ‘come over here a little bit, you can’t run away now, you 
have to come here’ 
excuse me
3 Call-taker:                                                                                                               Yes
4 Caller: I am calling from Glass & co in Stockhult and that’s a woman here 
she is a little confused and she looking for an ambulance, just a moment
5 Call-taker:                                                                         yes
6 Caller: come here and tell what’s happened

The caller is managing two things in the same time. (1) She is inviting a request 
and (2) she tries to bring the witness of an accident to tell what has happened. 

Figure 3 The keyboard is used to control the switchboard as well as the database. It consists of 
228 keys and are grouped as shown above. Keys in A controls the information support and B the 
telephone / radio switchboard.

A B
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The caller brings the witness to give details to the emergency centre. What is 
important, from the emergency operator’s point of view is that people in the 
field provides a work of veracity of events. The initial caller (Caller) did not only 
drag in the main witness but provided the emergency operator with essential 
information about the location of the event. It took place in “Stockhult” at the 
specific place near the shop “Glass & Co”. It is important to notice that the 
operator is working immediately on information that may be complemented by 
her own system – for example, the address database accessible from the system. 
Since the call-taker gets the city name, she is able to press the key ‘kop tad’ - 
which gets her access to the address database (see figure 3, A and figure 4). By 
looking at the address database with both those information (the city, the shop) 
she can locate the street “Castle Road”. The address is then available and ready 
to be copied from the database into the common form specific to this case. She 
complements information the address database can’t provide. For example, she 
mentions the location of the event (castle ruin) and the company name (Glass & 
co) from which people are calling. She is also working out code location offered 
by the system. From the basic address list, the operator obtains from the system 
six different zones of operation. In our case, two zones are relevant to locate the 
event:

Q40 – “Intramurals Stockhult” 
Q4032 – ‘Suburb of Stockhult’

The operator selects the zones defined by the system (Q40 & Q4032). In the 
system, zones are provided in parallel with event codes. The operator provides 
the system both with the zone of action and the kind of event (event code). The 
system requires those information to provide an event-plan for dispatching. The 
event plan describes literally (1) which ambulance will be dispatched, (2) who is 
the person to contact and (3) which phone numbers to use. The operator creation 
of the case is done during the time the conversation continues:

7 Witness: Yes, I don’t know … she seemed to stare at me
8 Caller: Yes, talk about it here, that’s SOS
9 Witness: (grabbing the handset)                      Hello
10 Call-taker:                                                                          yes, hello. It’s SOS

The transfer from the initial caller of emergency service to the actual witness of 
the event is done (line 9). The call-taker is ready to fill in information relevant to 
the dispatch work in the form she just created. At the time she took the witness of 
the event in line, she puts the cursor in top of the form, ready to write down any 
relevant information for her work. The first information needed is identification 
of the person in trouble (line 12):

11 Witness: yes, I don’t really know, it seems like she was about to falter away



110 111

12 Call-taker:       Yes, who 
is it that is

In line 12, the call-taker requests identification of the person-in-need. The 
operator is doing the job of eliciting information. This works hand-in-hand with 
filling the form in the system. In line 11, the eyewitness reports that the woman-
in-trouble has been faltering away. The information provides the call-taker with 
the sufficient information to request the sending of an ambulance. Operator’s 
main concern is to get the proper identification of the person in trouble. And that 
is the kind of work performed here:

13 Witness: I didn’t get any contact with her
14 Call-taker: No. Who’s the one you can’t get in contact with?
15 Witness: Her name is Elina Bengtsson
16 Call-taker:                                                               Elina Bengtsson, yes

When the operator gets the identification of the person in trouble, she creates 
a link from the main form to a sub-form. This sub-form contains a series of 
information relevant for the ambulance dispatchers as well as for ambulance 
crews. By pressing the keys ‘KNYT IB’ and ‘A’ in the “RASTLY” section of the 
keyboard (see figure 4), she obtains the following sub-form onscreen (figure 5):

In technical terms, this sub-form is called ‘IBA’. This form requests more 
detailed information concerning the person in trouble for the ambulance. This 
sub-form contains the address of the event (10), the code of the rescue zone (11 

Figure 4 RASTLY refers to a set of keys used for access to the unit type specific information. 
They are used for navigation through the incident forms, as well as to attach incident form in a 
case (by using ‘Knyt IB’).

Figure 5 The incident- form for ambulance cases
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& 13), the place where the ambulance is going (12), name of the person (14), date 
of birth (15), gender (17), fields for comments (18 & 19), number of the assigned 
car (24). This sub-form shows up when the dispatcher has made the attribution of 
the form to one case (one name). The address, event-code and zone of action are 
copied automatically from the main form. Some other fields are not necessarily 
filled in. The sub-form is specific to one ambulance crew. It mirrors information 
for care. This information turns out to be useful for the paramedics when they 
have to report their own activities in the case. The age of people in trouble is 
important in order to give the right and necessary care. Information concerning 
who may come to aid in site of the accident is also crucial. In this case, the name 
of the friend of the person in trouble is a resource to write down in the system. 
Those kinds of information are necessary for the rescue procedure. The ComAiDi 
system sustains the collection of information necessary for the ambulance 
personnel to take action in the field. Relevant clues for the identification and 
location of the person in trouble are on their way:

17 Call-taker: Have you been out walking, or?
18 Witness: Yes, we have. We have been out drinking coffee at the castle
19 Call-taker:                                                                                        Yes
20 Witness: We sat at the ‘castle ruin’
21 Call-taker: So, Elina is still at the ‘castle ruin’?

The operator is eliciting information and confirmation of her own understanding 
of crucial information – such as the address of the accident. In line 21, the friend 
in trouble is identified to be in the ‘castle ruin’. From line 20 to 23, confirmation of 
the place is provided. It allows the call-taker to fill in the address field in the sub-
form. This information complements the address she already got at the beginning 
of the case – via the address database. But this information is an important clue 
for the ambulance drivers. Operators’ work practice is intimately linked to 
the development of the witness’ story. The call-taker has to respect some of its 
idiosyncratic features but also direct the investigation toward what is needed 
for rescue. 

22 Witness:                                                        At the ‘castle ruin’, yes
23 Call-taker:                                                                               Yes
24 Witness: And precisely when we were drinking coffee I asked her ‘what’s 
wrong with you’ because she became paler and paler 
25 Call-taker:                        Yes
26 Witness: Oh, ‘I have to call the ambulance’ I said maybe, but she didn’t 
answer
27 Call-taker:                                                                                                          no, no

In line 24, clues from the witness start to provide convincing signs of emergency 
(“she turned paler and paler”). And in line 26, we have got (“oh I have to call 
the ambulance”). In line 26, the call-taker requests the ‘listening-in’ function 
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from the system (figure 6). The call-taker proceeds to three steps work on the 
keyboard: 1. She presses the listening-in function. 2. The call-taker has the choice 
to direct the listening-in request to (a) specific people (terminals) in the room. 
They are potentially six people she can call in. She can also decide to (b) direct 
the request to all operators (by pressing on the asterisk * key). 3. She directs 
the ‘listening-in’ function to the ambulance role by pressing the key A (A is the 
ambulance; B is the fire brigade, C police, D/U other). The ‘listening-in’ request 
is a distributive function. The ‘listening-in’ function allows another operator to 
listen to the on-going call. It distributes all information gathered by one call-taker 
to other operators in the traffic room. Doing so, it gives relevant information 
to the dispatcher. He will be able to use this information as an effective tool to 
launch the rescue process and, thereby, responds to the situation. It becomes 
visible on all operators’ screens the call-taker has decided to direct the request for 
assistance to. When other operators or dispatcher answer those requests, details 
of the on-going case shows up automatically on their screen. The operators are 
connected to each other in a closed circuit half-part voice-loop (see Pettersson et 
al. submitted). Listening-in means that the call-taker and the assisting operator 
have a two-part intercom line. In other words, what the assisting operator says 
is heard by the call-taker and vice versa. The assistant operator works in close 
circuit with the operator. It also implies that the caller cannot hear what the 
assisting operator says to the operator. The call-taker gets an on-screen receipt of 
the ongoing listening-in by other operators. The function listening-in is a practice 
of work, and a feature of the system. It allows the second operator to listen to 
the conversation, and talk with the call-taker to take coordinated decisions for 
rescue. 

In the next section, we investigate how the operator is doing her distributive 
work in the same time as keeping up with the last development of the accident in 
the field. Those procedures are mainly carried through action taken in the system 
as well as other works done in language. To understand operators’ practice, a 
specific attention to language will be taken. We will see in which circumstances 
operator’s language does a double work in case handling.

b – Language Doing Double Work

One of the technical features of operator’s work is the simultaneous handling 
of the witness story telling and information work for labour division in the 
emergency centre. We have indicated earlier how this work is made possible 
through the subtleties of dispatching system with its close hearing circuit. In 
this section, we want to bring up specifically the fact that operator’s language is 
doing the work of confirmation that action is on its way (for the caller) as well as 
a work of distribution in the traffic room. Let us look at the following:

28 Witness: And now there is a guy looking after her to see how she was doing
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29 Call-taker: yes, and during the same time you are calling the ambulance
30 Witness: if I can get in contact
31 Call-taker:                Yes, my colleague are dispatching here at the same time 
as we speak
32 Witness:                                                                                                            Oh alright
33 Call-taker: The ‘castle ruin’ in Stockhult

In line 29, the call-taker’s formulation seems ambiguous. By enunciating ”yes, 
and during the same time you are calling the ambulance”, she exploits the 
potential of double functionality of language. On this line 29, the call-taker is 
producing a specific work of formulation as well as confirmation of the action 
taken. This use of double work done with language is made possible in reason 
of the simultaneous connection of the operator to two different channels of 
communication. The operator is (a) keeping in touch with the witness. She 
produces a formulation of what the witness was going to do (or should be 
doing). Although it may seem odd to produce such formulation of witness’ 
activity, it fills the simultaneous function of dispatching. To understand how 
the dispatching is possible that way, it is necessary to appreciate the working of 
the ‘listening-in’ function. The call-taker initiates the ‘listening-in’ function in 
order to request assistance from the ambulance dispatcher. It appears that the 
call-taker formulates within the conversation what the witness had done (calling 
the ambulance). It serves the purpose of managing the conversation flow. The 
call-taker does not want to interrupt the witness. She wants to stay in contact and 
do the work of accompanying the witness comments on what’s happened to her 
friend. The operator uses these commentaries (that are no news in themselves) as 
a means to take further useful action for handling the emergency. The witness’ 
formulation of his own acts is available for listening by the dispatcher within 
the traffic room.

The call-taker respects the witness engagement in the conversation given 
the dramatic nature of the event. In lines 30-31, the call-taker maintains its 
link with the witness and correct smoothly her understanding of what is 
going to happened next. In line 33, the call-taker works specifically toward the 
dispatcher with clear information about the place to dispatch: ‘the castle ruins 
in Stockhult’. The operator’s expression is designed both for dispatcher works 
and good reception of witness’ comments. Since instructions for the dispatcher 
are provided, the dispatcher does not need to stay in contact with the call-taker. 
He can dispatch the ambulance in the place. For this, he proceeds to disconnect 
the ‘listening-in’ function, and starts to dispatch the ambulance (figure 7). The 
section of the conversation thus below shows the selection work done by the 
dispatcher when the call-taker makes the story available to him.

28 Witness: And now a guy should run down to see how she was doing
29 Call-taker: yes, and during the same time you are calling the ambulance
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30 Witness: if he can get any contact
31 Call-taker: YES, My colleague are dispatching here at the same time as we 
speak
32 Witness: Oh alright
33 Call-taker: The castle ruin in Stockhult
34 Witness: Yes, in that case. Hmm. (Dispatcher: disconnects the listening-in)

(Dispatch)

1 Dispatcher: Is it hear able (noise over the voice)
2 Yodel (A set of tunes from the dispatch equipment. The operators has to 
listen to the tunes in order to determine if the dispatch will work or whether 
dispatch has to be done another way).
3 Dispatcher: Quebec nine four one emergency transport the castle ruin. 
Quebec nine four one emergency the castle ruin
4Ambulance: Quebec nine four one emergency transport the castle ruin. 
Quebec nine four one emergency castle ruins.
(Disconnect)

Figure 7 Log of dispatcher’s listening-in.

The important feature of showing how the story is available to the dispatcher is 
to indicate how the story heard by the dispatcher is understood as an order to 
dispatch. The witness produces a story unknown to the operator. Nevertheless, 
it will be used for dispatching. It indicates that the role of the operator is crucial. 
When the call-taker is selecting a dispatcher through his system, it becomes an 
order to dispatch. It is so in complement of the requesting of the listening-in 
function. Doing so, the call-taker is signifying to the dispatcher an emergency. 
In other word, he formulates an order to act. This formulation is not a verbal 
one. It is an inference from the story mediated by the technological possibility to 
listening-in an on-going call. The operator’s possibility of technical distribution 

Figure 6 In order to request listening-in the operator presses ‘Medl’, the key corresponding to the 
role, and execute.
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of call (via listening-in function) to the dispatcher achieves a distribution of work 
as well as a correct inference to take further action. 

The call-taker summarizes the information that is crucial for a dispatch, i.e. 
type of event and the location (line 29, 31, 33). The dispatcher is selecting the talk 
relevant to his action (line 34) and disconnects the listening-in when he got the 
information necessary in order to do the dispatch. From there, he is performing 
the work of dispatching. It requires from him to get the city county code, city code 
and ambulance call sign. The information entered in the case forms is available 
to the dispatcher on his screen. When doing the dispatch the information in 
the incident form (IBA) is sent to the ambulance via Mobitex. In this case he 
dispatches the ambulance Q941. It is the ambulance attributed to the high priority 
kind of emergency. The case is categorised by the call-taker as a life-threatening 
event: “M1.01.28, Prio 1, unconscious, see comment” (Case log). The Mobitex 
can be used anytime the centre needs to send text messages to the ambulance. 
For example, when updates of cases are done during the emergency rescue. The 
operators’ work on-line also shows that relevant information may be provided 
through future story eliciting. In this case, updating of information does not 
transit anymore by the dispatcher. In Figure 2, we have the operator working 
on the sub-form. The operator has to fill the form completing the age field of the 
person to rescue. She also has to fill in the ‘other information’ box concerning the 
general medical condition, relevant medication to provide emergency care. This 
is done directly after the assisting operator has disconnected the listening-in. The 
dispatch and the continued interview go on in parallel. This work is visible, in 
line 37, when the operator gets information about the age and asks if the caller 
knows if the help seeker has any known diseases:

34 Witness:                                                      Yes, in that case. Hmm.
35 Call-taker: How old is Elina?
36 Witness: She is 82 years old
37 Call-taker: 82 years. Do you know if she has any disease?
38 Witness: Yes she was at the primary care centre today
39 Call-taker:                                                                 ahh, okay, for what reason?
40 Witness: Yes, the heart was fine any way 
41 Call-taker:                                     yes
42 Witness:                                          but so it, it was for high blood pressure or 
something like that
43 Call-taker: Yes
44 Witness: Yes, it was something like that, so she get some medicine and so .. 
and so she get down (to the pharmacy) and bought it and took it, if it may be 
that she was reacting because I don’t know
45 Call-taker: okay, so she picked up the medicine just recently and just took 
them? 
46 Witness: Yes, yes, she took some of that medication
47 Call-taker: She took some, yes. And you don’t think she took that medicine 
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before, or?
48 Witness: No, it was new kinds she’s got
49 Call-taker: Okay, Eh. Then we will have a look. My colleague has 
dispatched the ambulance now. 
50 Witness: Now there is a guy running now from the glassworks to see how 
she is doing
51 Call-taker: Yes, that sounds really great may the… Are you able to meet at 
the ambulance somewhere?

The call-taker has the control of the conversation. And that is a crucial indication 
indicating that the operator is doing an active work of eliciting information. We 
can see that:

1. The operator is asking information about the medical status of the person 
in trouble. In line, 42, the witness is telling the call-taker about high 
blood pressure and medication. Potentially this first information may 
be relevantly transferred, via Mobitex, to the ambulance crew.

2. The operator informs the caller that the ambulance is on its way. She 
makes sure that the calling witness will meet the ambulance. She also 
makes sure that the coordination between the ambulance and the people 
in the ground is the most effective.

3. It may be noticed that the conversation allows, thanks to the on-line 
connection, a multi-task to be performed. It does the work of monitoring 
action, giving advice and requesting confirmation that rescue will be 
engaged. This remote work is possible thanks to the phone technology. 

In our emergency case, we are dealing with a close intertwining of conversation 
and technology. In our case, the reportable facts of life, available in stories, are 
available in conversation. This conversation will be inspected at the light of the 
role it plays with the handling of unexpected changes and the support offered 
by technology to perform the consequent action.

c – Unexpected Change in the Story

Operators have to deal with phenomena that are highly context-sensitive ones. 
In our case, the witness of the event takes some step back from her involvement 
with the emergency operator. It appears that new persons on the scene are 
interacting with the witness. This background interaction transpires through 
the on-going phone call.

52 Witness: excuse me, one moment please
53 Man 1: (in the background) do you know the old lady that ran away just 
saying ’no’ I tell you that because someone wanted us to call an ambulance 
and she just say ‘no I am fine’ and so on
54 Witness: Were you able to talk with her because I thought
55 Man 1:                                                                             she is 82 years old
56  Witness:                                                                                                     is she?
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57 Man 1: v’ got down there (inaudible)
58 Witness:                                       Yes, yes, yes
59 Witness: Hello. It was a colleague… haha colleague, a good friend 
Call-taker:                                             (smooth laughs)
60 Witness:                                                                 of mine that get there and talked 
to her
61 Call-taker:                                                                                                                     Yes
62 Witness: So then maybe it is not necessary
63 Call-taker: no, but listen. She has been gone for a little while has she?
64 Witness: Yes she has
65 Call-taker: Eh.
66 Witness: did you talk to her also?
67 Man 2: Yes, we were down there and looked after her
68 Witness: Yes, yes. Then we don’t need the ambulance then (Back to the 
operator).

From lines 52 – 58 and 66 – 67, we witness a surprising change in the situation. 
It becomes clear that the other eyewitness (already mentioned in line 28) takes 
part in this case. This witness reports that the lady in trouble has recovered 
consciousness. The witness transfers this news to the operator herself. It appears 
that the emergency status of the person in trouble has changed. She is now awake 
and contactable. That information is, literally, background information given 
during the on-going phone call (from lines 53 to 58). The call-taker is able to 
overhear the background conversation, as the witness did not make any attempt 
to cover what’s happen. In this case, let us notice that the operator is not only in 
touch with an individual but also with the richness of field information.

Another feature provided by the richness of field information is the fact 
that witness and new witness perform an active work of validation of their 
information. In other words, the operator does not have to ask for the veracity 
of the information. That information is verified between the actors involved 
in the situation. The operator is overhearing them. The witness on the phone 
proceeds (whilst on the phone) to a succinct interrogation of the validity of the 
account provided by the man allegedly in contact with the old lady in trouble 
(lines 56 and 58). The veracity of the new witness’ information is confirmed. In 
fact, it appears that the new witness has witnessed the old woman recovering to 
consciousness. The new witness knows that he has to provide the validation of 
his account. He does so by providing information that has not been requested 
from him. For example, he provides the age of the woman in trouble. He explains 
that he is able to furnish this indication by talking to her. The operator overhears 
the account provided by this crucial witness. The call-taker asks a question to 
the witness “no, but listen. She has been gone for a little while has she?” (line 
63) and the witness answer “Yes she has” (line 64). The witness turn to another 
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man, the second witness and asks him “did you talk to her also?” (line 66). Both 
persons witnessed the lady recovering.

Test of veracity proved to have an imminent practical implication for all 
actors implicated in this emergency case. The caller comes to the conclusion 
that “Then we don’t need the ambulance” (line 68). This formulation of ‘what to 
do next’ is said to the operator. The operator is able to reach the same conclusion. 
Nevertheless, she has the power to cancel the on-going action. We will see how 
technology supports the remote access to the field details, the updating of 
information, the change of emergency action. Some remarks are in order.

First, the phone remains a crucial device to get access to the field and the real 
time information that make the emergency work possible. In the emergency 
centres, operators work with headset on. The operators do not have to hang up 
the phone, while moving around etc. It also allows a continuous access to the 
details of what is said as well as other, more ubiquitous, information such as 
noises, background picture of place (streets, roads, etc.) 

Concerning background information: for example, in line 52, details of the field 
setting are able to justify the interruption of an ongoing conversation between 
a caller and an operator of an emergency centre. This is possible given that the 
source of information come only from the field. The other crucial point is that 
background noise and ecological audible details provides clues for the operator 
to listen for further details from the field. The call-taker listens to the conversation 
between the witness and the man who conversed with the friend recovering her 
consciousness. Operators never disconnect the field. But also, it must be noticed 
that witness in the field keeps the access to those information transparent for the 
operator to act. The co-conversant make sure to let their conversation be available 
and shared for relevant actor through over-hearing. By contrast, devices such 
as automatic alarms, trigged by fire, smoke, or by fault, are opaque from the 
operator’s point of view. In those emergency cases, operators have to make an 
explicit work of investigation by calling the contact person in charge of the alarm. 
The guarantee of access to the field of emergency isn’t secured.

Concerning conversational information, operators re-insure, give advice to 
people in life threatening situations (concerning them or others). The phone 
provides not only what people say but also tone of voice. It reveals people 
uneasiness, people hesitation, fear, stress, symptoms, breathing difficulties but 
also their age, social class etc. The on-line connection resituates what people say 
and how they say it. To summarize, the operator can complement his inquiry 
on the basis of how the noise of the street appears (busy or not), information 
about people movement, conversation, noticing but also fire noises, weather 
condition, silences, etc. All those information are crucial to the operator to 
take active and adequate decisions. The adequacy of the decision assumes, in 
many respects, the efficiency of the on-line relationship between operators and 
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emergency case. It is clear that the phone is the unique source (and therefore 
crucial) to provide operators with an access to the details of difficulties and 
contingencies of emergencies. Our study has made clear how the practical 
nature of getting information is critical to the good work done, the performance 
of the dispatching system. It also shows how the system in the control room is 
dependent on the phone technology that transmits the quality of information 
from which subsequent action depends.

Second, the headset phone, as a piece of equipment, allows operators (a) 
to have both hands free to work on screen, take notes etc. and (b) to talk not 
necessarily to their interlocutor on the phone but to anybody in the traffic 
room. This is crucial for the people’s work awareness and division of labour 
efficiency. Calls can be distributed to several co-workers in the same time. The 
co-worker is located and selected this way. It means that other co-workers are 
professionally aware of specific case. The headset makes easier operators’ task of 
nodding, highlighting information from the call, repeating, checking and asking 
for clarification, rising up, turning around, walking away. They are prepared to 
intervene and to provide the extra work necessary to get things on their way. All 
co-workers assess the danger of a case. If they do not answer themselves, they 
are quickly and immediately aware of who are the relevant people to treat the 
case. It is way to distribute information in emergency and to assess who is busy 
or available in the room. The phone, as a piece of technology, is an integrated 
part of the work management.

Third, the phone provides the work that has to be done at the emergency centre. 
The ‘what to do next’ is something the operator is looking for. He is answering 
a request from people in need. He is also a service provider in emergency. It 
means that the phone is a mean to search, interrogate and provide a solution 
that is not available to the caller. Emergency solutions have to be provided. 
Because emergency calls are institutional in nature, people expect some kind of 
institutional answer such as privilege access to rescue services. 

Notably, the operator belongs to an institution of service distribution. But, as 
the study reminds, the institution works best in seamless contact with the specific 
case. In our study, the operator has to do two things: 1. Do the organizational 
work, registering the call, filling the remarks section in the in-coming form; give 
counter order to ambulance. 2. The operator, herself, provides counselling work. 
In this case, she gives advice for further contact with the health-care service. 
Doing this counselling work has good organisational reason to be offered. This 
is what we will see next.

d – Remote Health Care

The operator is concerned for the patient in emergency situation (line 63) for the 
simple reason that their situation will commands operator’s decision to act. The 



120 121

operator (lines 69, 71 & 73) regards her contact with the emergency as a kind 
of professional duty to provide care. In the case of the unconscious old lady, 
the operator has to make sure that this person does not turn out to be in crises 
again. The obvious organizational constraint is economy as a rule of action. If 
the operator misjudges the state of emergency, it will require from her, or any of 
her colleagues, to recreate a case and re-dispatch the ambulance. That may even 
constitute a professional mistake. We need to keep in mind that the operator had 
some clue about the state of the person. Those clues have partially been offered 
by overhearing the reports about several witnesses who reported the woman 
recovering her consciousness (see previously, lines 60 and 66 and lines 80). 

69 Call-taker: But you, listen, tell Elina to contact the primary care centre again
70 Witness: Okay
71 Call-taker: if it’s the case that she was gone for a little while 
72: Witness:                                                                               yes
73: Call-taker: so she may have reacted to the medication
74: Witness:                                                                       yes
75: Call-taker:                                                               that she got, it will be good if 
she tell that
76: Witness:                                                       yes
77: Call-taker: to the primary care centre
78 Witness:                                            hmm, yes I will do that
79 Call-taker:                                                                   Yes, and then I will tell the 
ambulance they don’t need to go there
80 Witness:                       no, they have been in contact with her, some girls and 
boys came out and talked with her now
81 Call-taker:      Yes, that sounds good
82 Witness:                                                Yes
83 Call-taker:                                          but please contact the primary care centre
84 Witness: I’ll do that
85 Call-taker:         Really good thanks, bye
86 Witness:                                                   thanks bye

The operator gives instructions to the caller. She tells the caller that the old lady 
recovering her consciousness should contact a primary care centre. She makes 
also clear why this should be necessary. The explanation consists of a diagnosis 
of the medical state of the recovering lady (line 73: “so she may have reacted 
to the medication”). The operator carries on her instruction to make sure that 
the woman’s health deficiency does not turn out to be an emergency case. The 
operator insures that the person in the field, the actual caller, will proceed to 
preventive care. The operator requires from the caller to make sure that the 
woman with health deficiencies is signalled to the primary care centre. Details 
concerning her heart condition as well as possible reaction to medication should 
be reported. Once again, the operator’s work practice extends to the health care. 
To provide such care, remotely, the operator is totally relying on the performative 
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character of instruction. They should be carried out on the spot. The operator 
informs the caller of the implicativeness of achieving those instructions. It will 
allow her to call the ambulance back. She provides a consistent work of ratified 
orders. The caller will ratify her instruction (see line 70, 72, 74, 76, 78, and 84). In 
line 79, the operator tells the caller that she will turn down the ambulance. The 
operator is closing the call when the conversation ends.

When prescriptive instructions have been delivered, the operator types some 
comments in the case form: “Been at the primary care centre today, probably 
due to high blood pressure. Taken medication, two new kinds.” (Quoted from 
the log IBA). Having done this, the operator rises up from her seat and turns to 
the dispatcher to let him know that “It is counter order at Q941”. She sits down 
again and proceeds to call the ambulance. Our study indicates that the call-
taker is responsible for the handling of his case. There is a sense of professional 
ownership of one case from beginning to end. The operator has the responsibility 
and the authority to re-call the ambulance. The operator, thanks to her story-
telling work, possesses first-hand information on the reason that justify to turn 
down the ambulance. Once again operator’s first hand knowledge of the story 
will be a crucial advantage for providing valid explanation and justification to 
the ambulance crew. Given her closing the case on the ComAiDi, the operator 
uses the phone to call the ambulance. She is not using the Mobitex (see Lundberg, 
forthcoming) to send her comments to them. Phone conversation remains an 
important instrument for the operator. She can provide the ambulance crew 
with details of the case and the reasoning line that lies behind the decision to 
call the ambulance crew back. It may be the case that the ambulance crew needs 
to provide the report to abort a mission. Good reason has to be given not to deal 
with an emergency classified originally ‘priority one’. The details of the story 
have provided such reasons. 

In order to close the case the operator need to make sure that all dispatched 
units are back and ready to be dispatched again. She also has to make sure 
that any of the needed information is entered, correctly. For operators, a closed 
case means that it isn’t visible in the list of ongoing events. It also means that it 
isn’t possible to add more information. The case is consultable for operators on 
ComAiDi system after closure for about a week.

Technology itself cannot be dissociated from the emergency activities in 
which it is embroiled. The ComAiDi system is a perfect example of this. It is a 
recording device central to the management of action in the emergency room. It 
is also a phone system making it possible for operators, located in the centre, to 
deal with remote contingencies of field of action. The ‘castle ruin’ case, shows 
how a recording & dispatching device provide quality emergency services by 
controlling and being in touch with the details of the field of accident. The ‘castle 
ruin’ case shows the detail of handling unplanned, surprising eventualities and 
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the contradicting order that result as a seamless affair of their work practices. 
There is a point to make specifically about the ComAiDi technology. The fact that 
it supports the unexpected changes in the field of emergency action suggests that 
it relies heavily at its malleable sources of information. It also suggests that those 
sources are integral part of the successful use of technology. 

Conclusion

A single case is not the same as just one case

This paper has discussed several aspects of work practices at the Swedish 
emergency service centre. The case is not chosen randomly. The Castle Ruin 
case is representative of what the operators’ work practices are like. We recognise 
that every case is unique (as the Castle Ruin case reminds us). Nevertheless, our 
interest focuses on aspects of operator’s case handling. Their work practices are 
very routinised making the scrutiny of one specific case interesting. This study 
has provided specific information about how operators deal routinely with the 
ComAiDi system. We have proceeded to a close examination of the keyboard, 
the creation of a case and the distribution of information through listening-in 
function as well as sharing of update on screen. This study reveals the condition 
in which the ComAiDi system is reliable and flexible. Operator’s routine of work 
shows how she uses the forms and sub-forms to fill in the incoming information. 
It can be done in any order. This leaves the operator the opportunity to lead the 
interview. The operator invites the relevant information from the caller. In those 
routines, it appears quickly that operators proceed to an active work of decision. 
The telephone turns out to be one important component of the ComAiDi system. 
Access to the field is not only a matter of talking to the witness and performing 
an interview, although that is an important part of the work practice. We have 
provided information concerning the way in which operators revert a case. 
Operators do those changes according to qualitative information they get 
through the phone line of the ComAiDi. For example, we have shown how the 
operator searches to identify who is talking, how access to the witness is secured. 
In the same way, we have seen how the intervention of new witnesses (and their 
confirmation of the recovery of consciousness of the old woman) informs what 
the operator should be doing next. She uses the overhearing capabilities of the 
phone to take the important decision of cancelling the case. We suggest, from 
those ethnographic observations, to look more specifically in the enhancing 
operator’s facilities to get access to the emergency as an area of design.

A Design Question: Improving ComAiDi Qualitative Support?

Part of our motivation for observing operator’s work practice at the emergency 
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service centre is design of new technology. This study is included in a series 
of other studies with a design agenda. This case focuses on the operator’s 
work practices in its details. There is a good design reason for that. Our design 
perspective draws from Blomberg et al (forthcoming). Their design slogan at the 
Work Practice and Technology group (Xerox PARC) was to approach innovation 
as following: “Innovation = Imagination of what could be based in a knowledge 
of what is”. There is a sense in which our design ideas are constrained by the field 
study. We suggest that it isn’t problematic for the sake of design. For example, 
our attention to details has shown how the ComAiDi is a perfectly capable tool 
for dealing with all sort (and even contradictory) of information. It has lead to 
put our attention toward other aspects of the system. As a matter of fact, we 
have identified an area where design improvement could be done. This crucial 
area is ‘enhancing the access to relevant information from the emergency site’. 
We can notice how this design issue is related to understanding the operator’s 
point of view. Our study has precisely provided a detail panorama of operator’s 
case handling. For example, further design thinking can be done around the 
question of how operators take into consideration caller’s voices, background 
noises as well as people’s work of investigation on site. It appears that the 
telephone line is the only and constant real-time connection to the witness and 
the event. We have seen how change in the state of person’s health is reported 
this way. It will be interesting, in the future, to consider the technological 
enhancement of background information to help operators’ work practices. 
Our design aim will be to address the remote context at the scene such as the 
geographical configuration of an emergency site (in the case of a traffic accident) 
or features of the correspondent in trouble (physical condition, way of talking, 
speech style, rhythm, stress, etc.) Our design concern will be to address those 
mentioned features as integral part of the traffic room work setting. The design 
question searches to answer the issue of managing the increase of information 
in the traffic room.
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