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ABSTRACT 
In this paper we argue that it is necessary to study the communicative and coordinative practices in order to 
understand how the successful team operation of dynamic systems is constituted. We present a fourfold 
criticism of the view where communication is treated as the transmission of information and where coordina-
tion is regarded as the transfer of commands between individuals. Instead we adopt the distributed cogni-
tion framework and thereby shift our unit of analysis from the individual to the whole cognitive system 
comprising a team of people as well as the artefacts which they use. Through two field studies we try to 
demonstrate how communication and coordination are actively constructed in teams operating a dynamic 
systems. 
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1. INTRODUCTION 
Today an ever-increasing number of dynamic systems rely on the performance of teams rather 
than on individuals. A dynamic system is here characterized by the fact that the state of a system 
changes both autonomously as well as a consequence of the decision-makers´ actions and that 
several interdependent decisions in real time are required if the system is to be controlled (Breh-
mer, 1992). A common feature which most dynamic systems share is that events happen fast, are 
often complex, consist of several components and require rapid analysis and decision making un-
der severe time pressure (Orasanu & Connelly, 1993). Furthermore, the operation of dynamic 
systems is often such that individuals alone cannot handle them, and that what is needed is the 
cooperation of several team members, all of whom are highly specialized. The task is simply far 
too complex, especially given the temporal and geographical constraints. In addition, the decision-
making process is likely to be critical since poor performances on the part of the operators and the 
team members can easily result in high costs or even in the loss of life. The dynamics of the task 
means that no predetermined and detailed goal, or even a complete picture of the task, is possible. 
 
Even though several studies have addressed the issue of team performance (see the edited book 
by Swezey & Salas, 1992) there is little knowledge about the actual mechanisms underlying the 
situated cooperative processes required for the successful operation of a dynamic system (but see 
Heath & Luff, 1996). In our empirical material derived from rescue and emergency management 



control, we aim to understand team cooperation in terms of the communicative and coordinative 
practices used. Emergency and rescue management operators cannot rely fully on prescriptive 
rule-based procedures and so their coordinative and communicative practices will vary as a con-
sequence of the actual incident the operators have to deal with. Therefore these environments 
constitute ideal settings in which to study situated cooperative teamwork.  
 
 

2. COOPERATION FALLACIES 
Cooperation has been defined by Marx (1867; cited in Schmidt & Bannon, 1992:13) as “multiple 
individuals working together in a conscious way in the same production process or in different but 
connected production processes.” Inasmuch as this definition might be true in a general sense we 
would like for our purposes to refine it by adding a few features, particularly with teamwork in 
mind. Firstly, there is a difference between cooperation that can be pre-planned and can rely on 
such plans, and situations that must take the emergent incident as the starting point for cooperative 
behavior. This is not to say that situated cooperation  is not practiced; it certainly is, but the goals 
and means must be negotiated during the cooperative process. We therefore limit the scope of this 
paper to situated cooperation. Secondly, we believe that it is an essential feature of cooperative 
teamwork that there exists a mutually shared goal between the members, i.e. we think that it is 
a prerequisite for successful cooperation that the team members share a conception of an overall 
goal to be achieved. Thirdly, cooperation in the management of dynamic systems means that there 
exists an interdependence between team members for the accomplishment of the task. The rea-
son for this is that many incident-related processes are interwoven. Even though each member 
might have his own area of expertise and responsibility it is only through the joint coordinated ef-
fort of their knowledge and skills that they can accomplish the task. Thus cooperation in teams 
operating dynamic systems requires the articulation of each individual´s activity so that each team 
member can synchronize his/her actions with those of the others and so reach a collectively 
shared goal. 
 
The constituent parts of situated cooperation can be analyzed into communication and coordina-
tion. Cooperation is therefore implicitly defined by the use of these two concepts. Communication 
is often scientifically, as well as by common sense, regarded as the passive transmission and re-
ception of information, also described as the conduit metaphor by Reddy (1979). In the same 
commonsense manner coordination is simply considered as “the act of working together harmoni-
ously” (Malone & Crowston, 1990, p.358). We find these views of communication and coordina-
tion work unsatisfactory not only because they are treated as self-evident but also because they 
fail to give us an adequate understanding of the underlying mechanisms and practices used for 
successful team cooperation. The reason for this is fourfold. 
 
First, the evaluation of cooperative performance is sometimes based on an individual basis rather 
than on the group or team level. The focus is usually on questions such as whether an operator 
received the right information, if he got it at the right time, if he paid enough attention to it and if he 
adequately analyzed it or not. The problem with this approach is that what might be regarded as 
optimal performance from an individual´s point of view may be suboptimal in relation to the overall 
goals which are shared by the whole team. We will call this the individualistic fallacy. The fact 
that the task to be accomplished requires several people to coordinate and communicate their in-
formation means that individual actions and operations must be regarded in relation to and in com-
bination with the rest of the team members. For example the communicative and coordinative 
mechanisms by which the team members distribute information and create redundancy among 
themselves cannot be properly understood by focusing on individuals alone.  



 
Second, some studies evaluate team performance and coordination by examining the teams out-
come in relation to its set goals (Kleinman, Luh, Pattipati, Serfaty, 1992). If the task has been ap-
propriately dealt with the team can be considered to have succeeded in its internal cooperation. 
However, a team controlling and operating a dynamic system may reach its set of goals without 
necessarily exhibiting smooth communication and efficient coordination internally. On the contrary 
such a team may very well suffer from communication problems and coordination breakdowns, 
and still be able to reach its goal, but only by the narrowest of margins. Such breakdowns are one 
of the major factors in aircraft accidents (Helmreich & Fourshee, 1993). We call this concentra-
tion on the outcome for the team the task performance fallacy. 
 
Thirdly, we do not agree with the view that communication is the simple transfer of information 
from one point to another. The receiver does not automatically understand the meaning of the 
information conveyed. Such a view would imply that a communicative or coordinative breakdown 
is caused only by a mishap while a team member is unpacking the information. We call this the 
transfer fallacy. As Winograd & Flores (1996) showed for more than a decade ago, this sort of 
communication model is highly inappropriate for system design in the first place. Rather we be-
lieve that communication and coordination involve active interpretation. Consequently, the meaning 
of communicated information is not self-evident but has to be negotiated between the team mem-
bers. We believe that this line of criticism, even though it is hardly new, is as important as ever, 
particularly where the control of dynamic systems is concerned.  
 
Finally, some studies of cooperation within the field of social psychology do not consider the role 
which the artefacts play. Artefacts cannot be evaluated on the basis of their internal structure 
alone, but rather on their role as coordination mechanisms. This is the artefact fallacy. As Nor-
man (1991, 1993) has shown cognitive artefacts play an essential role in the enhancement of cog-
nition. For example, a simple strip of paper might not only contain some information of importance 
for a team member, but might also serve as an important mechanism of coordination by which 
other team members call for attention (see Artman, 1997). Similarly, a map is not simply the ex-
terna lized memory of the team members´ collective situation awareness; it is also an important tool 
through which they can discuss and coordinate their collective efforts. 
 
 

3. COMMUNICATION AND COORDINATION AS DISTRIBUTED COGNITION 
Cognition is often treated as being delimited by the individuals´ intellectual functions and bounded 
by the skin or the brain (Resnick, 1991; Salomon, 1993). However, when it comes to the operation 
and management of dynamic systems, where the cooperation of a team of skilled people is re-
quired, the individual approach alone is inadequate. Distributed Cognition is an approach which 
allows us to consider cognition at different granularities; the individual as well as the collective one 
(Hutchins, 1996). According to the distributed cognition framework, cognition is not the individual 
mental act of storing and retrieving information, but rather the process of constructing interpreta-
tive cognitive space. Since the construction of cognition is often co-constructed by various tech-
nologies, such as computers, telephones, radios, maps, paper and pencil etc., artefacts cannot be 
considered in isolation from their users. We therefore have to consider the people as well as the 
artefacts, as constituting a cognitive system with properties of its own.  
 
By further broadening the perspective to socially distributed cognition “we can step inside the cog-
nitive system, and while some underlying processes (inside people’s heads) remain obscured, a 
great deal of the internal organization and operation of the system is directly observable” (Hut-



chins, 1995:125). The system´s internal structure can be regarded as being represented in the 
communicative and coordinative behaviors observed. The aim of distributed cognition is to under-
stand and determine how information can be represented, stored and accessed so that a team of 
people is able to work in an orchestrated manner. So distributed cognition looks at “how informa-
tion is represented and how the representations are transformed and propagated through the sys-
tem” (Hutchins, 1995:287) and “what kind of structure the [..] operator must bring into co-
ordination with the communicated structure in order to perform the task“ (ibid:230). This is how 
different communication media become coordinated into something which is more than the com-
prising units. Thus coordination and communication are observable cognitive acts of the system. In 
this paper, we will define communication as the conscious negotiation of meaning, and co-
ordination as the synchronous effort to combine two or more structures of information (whether 
these are artefacts or team members).  
 
 

4. CENTERS OF COORDINATION: TWO FIELD STUDIES 
The setting of the studies presented here is rescue and emergency management control. The ma-
terial is based on field studies conducted at the Swedish Rescue Services Training Agency, as 
well as at an emergency management control center in a Swedish town. Rescue and emergency 
management control have several features in common with traditional process control environ-
ments such as nuclear power plant control. But there also exists one important difference. The 
members of the rescue and emergency management control cannot be assumed to share a com-
mon understanding of the situation and problem domain in the way that the operators of the power 
plant do, and hence rely solely on prescriptive coordination and communication. First, there is no 
single object, such as a power plant, ship, airplane or train, around which the rescue and emer-
gency management operators have had a common training. Second, the nature of an occurred 
accident or catastrophe that these teams have to deal with is likely to vary considerably, and thus 
can differ from one time to the other. There is, for example, no regularity either in the temporal 
interval of an emergency or rescue management effort or in their content. One day it can be a 
chemical spill and a heavy blizzard causing severe traffic chaos, the next day there might be a 
heart attack or a warehouse fire. The aim of the studies is to obtain a better understanding of the 
communication and coordination mechanisms and how these are deployed between people and 
artefacts. Our method consisted in observing how specific information was propagated through 
different media and how it was coordinated with other information. We paid particular attention to 
the verbal interaction of the operators (for methodological discussions of distributed cognition see 
Hutchins, 1995; Hutchins & Klausen, 1997).  
 

4.1. Mapping geographical information 
The first field study is based on a staff command training session conducted at the Swedish Res-
cue Services Training Agency. The purpose of the training, for a team of professionals involved in 
rescue services, was to practic e staff command strategies and techniques. During the training 
session the team members were constantly given information from a special ‘simulator group’. 
This group, whose members consisted of people from the national rescue services training agency, 
closely monitored the activity of the team and fed it with the appropriate information according to 
a prepared scenario. Thus the members of the simulator group emulated the fire brigade, police, 
ambulance etc. at the scene of the accident. In total, the simulator group ensured that all of the 
actions taken and decisions made by the team had an effect at the scene of the accident in terms 
of the information returned to the rescue control team. The rescue management team consisted of 



ten members representing functions such as chief of staff, diary keeper, plotter, liaison, rescue 
effort analysis and command, and chief of rescue. 
 
The scenario which the rescue command group was faced with was a leaking valve at a train 
wagon filled with 45 tons of LPG (liquefied petroleum or commonly referred to as bottled gas). 
The increasing temperature at the leaking valve in combination with the high pressure created a 
big explosion threat. Considering the fact that the rest of the train consisted of similar wagons also 
filled with LPG, the team was faced with the threat of a catastrophic explosion. 
 
We have here chosen to present an episode which occurred an hour into the rescue command 
effort when a discussion takes place, between team members, about the evacuation of a large 
area around the leaking gas wagon. The situation has now deteriorated considerably, since the 
wagon has caught fire and there is an immediate risk of explosion. The staff has decided on the 
evacuation of several thousand people living in the vicinity of the leaking gas wagon, since a po-
tential explosion could spread lethal gas clouds over vast populated areas. At this point the chief of 
staff asks how the evacuation is proceeding, meaning that he wants to know whether the evacua-
tion is completed or not. As a result a discussion ensues concerning a road name which marks the 
limit on the map of the area already evacuated. 
 
Two maps are used in this episode; map A, which is a line -art map of the accident area, and map 
B, which is a common city map of the nearby residential areas. Map A, which is projected through 
an overhead projector on a white board, is more of a relational map since it indicates the position 
of the train with the leaking gas wagon, a nearby plant as well as the location of urban areas 
which could be threatened by the gas cloud which would follow from an explosion. The line-art 
map contains specific representations only for that particular context, and is thus stripped of other 
information such as a street grid of the populated areas around the accident scene. This map is 
updated by the plotter. During the particular episode the plotter has drawn a ‘bubble’ on the line -
art map indicating the spread of a gas cloud, that would follow an explosion under the current 
weather conditions. Thus map A is dynamic and changeable in relation to the current development 
of the situation. Map B on the other hand is an ordinary city map, containing a street grid of the 
areas to be evacuated. When the episode starts, attention is directed towards the city map in front 
of which we find the chief of staff (#1), the chief of rescue (#9) and a member of the rescue 
effort command (#5).1 
 
1 
 
2 
 
 
 
3 
4 
 
5 
 
6 
 
7 

1: which one is Klastorpsvägen? [name of a 
road] 

9: must go to the (x) 
 
 
 
9: (x) there 
9: there there (with emphasis) 
 
5: there it is  
 
5: there is Klastorpsvägen 
 
1: hm 

1 simultaneously turns round and looks at map 
A while 5 moves around towards map B 

9 (who has been listening to the conversation) 
moves toward map B pointing with a pencil 
while 5 who is in front of map B is searching 
for the road, i.e. Klastorpsvägen  

9 stretches out his hand and points to map B 
9 has now moved to map B putting the edge of 

his pencil on the very spot where the road is  
5 points also at the location of the road on map 

B while 1 is watching 
5 holds her pencil on the location of the road 

while 9 moves back to the side 
1 continues to look at map B 

                                                 
1 Transcription symbols: A single dash [/] signifies a short pause, a double dash [//] signifies a longer pause 
while [(x)] signifies an uninterpretable utterance by a team member. 
 



8 
 
 
9 
 
10 
11 
12 
 
13 
 

5: it means that eh? 
 
 
1: no / no / 
 
9: of course (x)  
1: it is precisely there at (x)  
9 & 5: (x)  
 
1: look at the other map / it is exactly at the 
green / edge 

5 moves over to map A points at a spot on it 
with her index finger while 9 and 1 looks at 
that spot 

5 moves back to map B to compare while 9 
moves to map B 

1 focuses on map B 
1 points to map B with his index finger 
9 & 5 jointly pointing at an other spot on map B 
1 points with his index finger at map A 
9 & 5 move over to map A 

 
In lines 1-3 the participants have started their attempt to map the position of a road on map B so 
that they can transfer it to map A. At the particular time of the discussion here presented, it is 
important for the team to compare the area which could be affected by a gas cloud with the sub-
urban areas which have already been evacuated. Subsequently, the staff members have to find 
the position of the street indicating the extent of the evacuation on the city map and then transfer 
its location over to the line-art map A, in order to determine the status of the evacuation in relation 
to the actual site of the accident. Since the two maps contain different sorts of representational 
states and are drawn in different scales, the task of transferring the position from one map to the 
other becomes a cognitively difficult one. It is the transposition of the information from one map to 
the other that turns out to be problematic. Still it is the kind of operation the staff members have to 
perform not only in order to establish the current status of the evacuation but also to ensure that 
the status can be commonly understood by the team members. 
 
In lines 4-7, the participants have now started to work jointly on the same map (i.e. the city map 
B). In the beginning it appears as though each team member is individually trying to infer the pos i-
tion from one map to another. At this stage #5 points to the line-art map A (line 8), thereby at-
tracting the other members to visually pay attention to the particular spot. However, #1 (who has 
so far concentrated on looking rather than pointing) rejects the suggestion (line 9). What we ob-
serve here is, in other words, the beginning of a negotiation process of a shared situation model. In 
the following lines 11-13, #1 explains his rejection by moving his index finger, which has been 
pointing at a spot on the city map B, over to point at a spot on the line-art map A. In so doing he 
diverts the attention of #9 and #5 from the city map B to the line-art map A. At this moment two 
situation models seem to exist. One model is suggested by #9 and #5 and a different one by #1. 
The situation has now turned into an interpretation process which linguistic action alone cannot 
sufficiently support. The team members have, in addition to talking, started to use indicative ges-
tures, apart from the fact that they are moving about and looking first at one map and then at the 
other. It is only in the following minutes that this negotiation reaches its end when the road indicat-
ing the limit of the evacuation is found, thereby making it possible for the team to evaluate the 
overall situation. 
 
14 
 
15 
 
 
 
16 
17 
 
 
18 

 
 
 
 
 
 
9: it is that / 
1: no 
9: next / 
 
5: there? 

3´s attention is caught by the confusion 
around the maps 

9 points his pen at a spot on map A while 5 is 
looking closely at that point. 2 who has 
overheard the conversation enters and 
moves over to map A 

9 points at an other point on map A 
1´s index finger is still pointing on map A 
9 still keeps pointing at map A. 5 points at a 

spot close to the one 9 is pointing at 
 



19 
20 
21 
 
22 
23 
24 
25 
 
 
26 
 
 
27 
28 
29 
 
30 

1: the green line 
1: no 
1: it is a green line 
 
5: this? this? 
1: it is a gr 
 
1: here it  
 
 
1: at Klastorpsv 
 
 
2: (x) 
1: what? 
5: ye ye then they are almost ye they said that 

they had a few buildings left they said  
 

1´s index finger is still pointing at map A 
 
5 first points at a spot on map A then on a 

spot on map B 
 
1 rises from his seat and moves toward map A 

pointing at a spot on it  
1 points on map A for the others. At this mo-

ment three fingers (1,5,9) are pointing at a 
spot on map A 

1 moves to the right and points at map B. 5,9 
and 2 move their focus to map B following 
1´s finger 

2 points at map B 
 
5 turns to map A and points at the previously 

identified spot 
1 takes alternative looks at map A and B com-

paring the information on them 
 
The negotiation and interpretation process around the maps has now caught the attention of the 
liaison operator #3 and the diary keeper #2. They now join the situation even though they do not 
directly contribute to the discussion. The reason why the diary keeper #2 becomes engaged in the 
first place is directly related to his working practices. The task of the diary keeper (#2) is to up-
date the diary with incoming information from the scene of the accident, as well as to take down 
the decisions made by the team. The way in which he is collecting this information is through pos-
ing direct questions to the liaison operators but also through maintaing a very high degree of pe-
ripheral awareness  as to what is going on elsewhere in the staff. In other words he is listening to 
what other team members are saying and is thereby extracting information. In a rather similar 
way the liaison operator (#3) maintains a high degree of awareness about what is going on in the 
room. Normally his basic task is to communicate information from the team to the outside world 
as well as the other way around. However, he also seems to be monitoring the activities in which 
the other team members are engaged and often contributes with information intended to help them 
resolve a problem they might have. Thus the liaison operator functions like an information hub 
since he is redistributing information among and around the team members. The practice by which 
operators monitor the room and overhear at the same time as they perform their own tasks has 
been observed and described in detail by Heath & Luff (1992). Given these practices of the diary 
keeper and the liaison operator it is not surprising that they are drawn to the ongoing negotiations 
in front of the maps. By now the on going episode has attracted the attention of five out of ten 
team members, or half the staff. 
We clearly see that it is only by the superimposition of speech, by indicative gestures and by look-
ing at the publicly represented information on the maps that the team members can create a mu-
tual situation model upon which they can base their decisions. Thus the artefacts used provide a 
coordinative structure which in combination with the team members´ communicative practices 
lead to a common understanding of a situation. 
 

4.2. Emergent co-ordination 
Sweden has, since 1956, had a unique organization for emergency management. When somebody 
in Sweden dials 112 he will reach the closest of the 24 emergency coordination centers (ECC) in 
the country in which several operators work around the clock receiving emergency phone calls 
from the public. When a case is regarded as being an emergency the operators send out the ap-



propriate resources such as medical help, the fire brigade, the police etc.. The emergency center 
thus distributes the execution of tasks and is responsible for the coordination of the organizations 
and agencies involved until all units have arrived at the scene of the accident, at which point the 
fire brigade takes over responsibility for coordination.  
 
When an operator at the ECC receives a call he first has to decide whether or not the reported 
incident needs the presence of emergency units. Whenever, the reported incident can be charac-
terized as ‘life threatening’ the operators have to send out the appropriate resources immediately. 
This means that at least two team members must work in parallel. The first operator has to dis-
tribute the task of alerting the rescue service to a second operator, while he continues to interview 
the caller for more information. The procedure through which the operators assess the situation 
and work collaboratively is as follows. When the first operator has interpreted the reported inci-
dent as one of the highest priority, he requests assistance via the computer. Whichever of the 
other operators is not busy at the moment can listen in to the incoming call. Thus the second op-
erator can, in his head set, listen to the conversation between the caller and the operator who first 
took the call. By now the first operator fills in details in a newly opened file in the computer data-
base which is accessible to all operators. While the first operator questions the person calling in 
reporting an emergency, the second operator must be quick to grasp the situation in order to un-
derstand which rescue services to contact. The second operator might also, in situations where it 
is difficult to assess information from the person calling in, assist the first operator in the question-
ing and decision-making process (see Artman & Waern, 1998). In most cases the above -
mentioned procedure of receiving a high priority call is handled very quickly and without problems. 
 
We will here look at a example of how the ECC operators take care of a very complex situation. 
It is an Friday night around 8 a clock and at this time the unit is busy with calls, as is usual on Fri-
days. A person calls in and describes, for almost 30 seconds, to operator 1 that she is depressed 
and has been feeling very ill. Feeling bad or being depressed is seldom an acute state, and in addi-
tion it is an awkward way of introducing one self to an emergency center if one expects to receive 
quickly help. So, it is no surprise that the overworked operator responds in a rather reserved but 
polite way2.  
 
 
0.00 
 
0.28 
 
0.32 
 
0.38 
0.47 
0.49 
0.54 
 
0.58 
 
1.00 
1.02 

Operator 1 
SOS-Central 
(x) 
And how do you feel now? 
?  
Have you done it yourself 
Why? 
?  
[Call for Assistance]  
?  
It is still in your arm now, is it? 
?   
Huh, it a big knife then?  
?  
 
Let it stay there till the ambulance comes 

Operator 2 
[Works with another case] 
 
 
[Hangs up]  
 
 
[Looks around] 
 
[Takes assistance] 
?  
 
 
 
[1]Let it stay there do not move anything! 
?  

                                                 
2 The transcription is a simplified version of the real recording and only includes talk between the operators 
that is connected to this incident. Some of the facts concerning the incident described have been changed 
to protect the identity of the caller. Text in italics signifies coordination and communication between the 
operators. The omega sign (? ) is used to signify the caller’s talk (not transcribed) which reaches the opera-
tor though the headset. [1-3] means that the talk is directed to operator 1-3. 



?  
 
We can see how operator 1 is polite and answers the 30 sec. long statement of being depressed 
by asking how the caller is feeling now. Suddenly the caller tells that she driven a knife in her arm. 
Operator 1 maintains his tranquillity while he responds. Usually, when something like this happens 
the operator who has taken the call recites loudly some of the words by the caller, thereby making 
it possible for a second operator who is not busy, to pay attention and become aware of the exist-
ing problem. At the same time operator 2 is routinely looking around in the room, not paying any 
attention to the particular call or operator 1. He does not seem to get the impression that the call is 
urgent. Shortly thereafter operator 1 calls for assistance and operator 2 listens in directly to the 
call and is then able to hear the caller through his head set. Note that when he taps in to the tele-
phone call operator 2 does not know anything about the actual emergency since he lacks the in-
formation from the caller. The first operator´s suspicion can be explained by the primacy effect 
where what comes first still affects the interpretation of later information. However, when hearing 
about the knife in the arm but not having heard the beginning of the conversation, operator 2 in-
stantly reacts by telling operator 1 to tell the caller not to move the knife. This is an appropriate 
suggestion from a person with medical education.  
 
Up to this point we can see how operator 1 has been quite silent about the incident and does not 
repeat any words used by the caller until operator 2 has tapped into the call. After ending the call 
he was working with operator 2 immediately looks around for a way of assisting. This is a com-
mon kind of active search for a task, a form of pro-coordination. Operator 2 uses the computer to 
alert the need for assistance with this unusual incident. A third form of communicative coordina-
tion is when operator 2 really assists in the conversation with the caller, by making suggestions 
about what to tell the caller. 
 
In the subsequent episode the operators are startled by what the caller tells them; the knife has 
been in her arm for about 20 hours! How are they to interpret that? Could this really be true? Op-
erator 2 asks operator 1 about the situation described and operator 1 nods vigorously. Operator 2 
then undertakes the process of deciding which ambulance to send. He therefore involves operator 
3, who is responsible for information about the location of the ambulances.  
 
 
1.11 
 
1.16 
1.17 
 
1.28 
 
1.30 
 
1.31 
 
1.34 
 
1.35 
1.37 
 
1.40 
1.41 

Operator 1 
And you did this last night, did (..) 
?  
[Nods]  
?  
[Writes the phone number into the 
database] 
 
Yes 
?  
[repeats phone number] 
?  
 
 
Yes, and what is your name then? 
?  
 
 
Door... Are you able to open the 
door?  

Operator 2 
 
 
Uhuh, [towards  1] Is the knife still 
there?  
?  
ooh, damn it 
?  
[3]What do you think [3] What 
ambulance do we have in town? 
[3]Should we take ambulance 4?  
?  
?  
 
 
[3]Do you have contact? No. 
?  
 
 
Uhhuh 

Operator 3 
 
 
 
 
 
 
 
 
 
 
 
[2]Yeah, we could, yes 
uhu You.. 
 
 
 
[2]No, [town], 
u’know No, take 941 
then 

 



Operator 1 asks the caller for her phone number and name in order to match those with the infor-
mation on a phone number database. This matching procedure is yet another way to establish the 
identity and credibility of the caller. By using the database to do this we can say that the assess-
ment of the situation is distributed between the operator and the information contained in the data-
base he has accessed. 
 
While operator 2 is asking operator 3 about the status of the ambulances the former is at the same 
time listening via the headset to operator 1 who is asking the caller further questions. Operator 2 
must send an ambulance instantly, but must first also co-ordinate with operator 3 about the avail-
ability of ambulances in the area. However, matters get more complicated! It turns out that the 
caller, who is almost unconscious, has locked the door of her apartment from within.  
 
 
1.56 
 
 
 
 
2.09 
 
2.12 
2.14 
 
2.26 
 
2.30 
 
 
2.38 

Operator 1 
And you don’t know anyone who has got a spare 
key? 
?  
There is no spare key anywhere?! 
?  
Yes 
?  
Uhhuh but we will fix it 
And your name was? 
?  
(x) 
?  
Do you want to talk more or should we hang up (x) 
?  
 

Operator 2 
?  
 
 
 
 
They will break the door then, damn it! 
?  
 
[Hangs up co-listening] 
 
[enters phone number to the paramedics into the 
computer] 
 
 
 
941 Prio 1 [call for ambulance] 

 
Without access to spare keys, the emergency management operators will have to arrange to break 
down the door to the apartment where the person with the knife in her arm is. Again it is operator 
2 who lets operator 1 understand what must be done. Operator 1 in his turn notifies the caller that 
the door has to be broken down so that medical help can reach her. The awareness and anticipa-
tion of the situation is once again distributed between the operators and must be co-ordinated by 
communicative acts. Operator 2 then calls the ambulance which has been suggested by operator 
3. While the fire brigade was sent to break open the door so that the paramedics could enter the 
police were also notified of the action of the fire brigade. Once again this notification procedure 
was distributed and conducted in parallel; operator 1 called the fire brigade while operator 2 simul-
taneously called the police. The operators´ coordination of information is based on many perspec-
tives. The cognitive task of coordinating the many information media of prior knowledge, the in-
formation given by the caller, the information provided by the other operators, the information ac-
cessed through the database, the allocation of resources, aspects of personal status, the informa-
tion order and so on, is indeed an emergent, cognitive cooperative accomplishment. 
 
 

5. CONCLUSION 
We have presented what we consider to be four common fallacies regarding the performance of 
cooperative work in the control of dynamic systems i.e. the individual, the task performance, the 
transfer and the artefact fallacy. Partly in opposition to traditional cognitive science and social 
psychology, we have tried to present an alternative perspective for the exploration of cooperative 



work settings in which cognition is an important aspect for the control and management of dy-
namic systems. Here we want to point out that the above mentioned fallacies cannot be managed 
by any simple transition from individual to team, from performance to process, from transfer to 
communication and from artefact use to mediated action. In the studies presented, we have tried 
to show how meaning is co-constructed through discourse as well as via the extensive use of 
mediational artefacts. We would also like to point out that in the management of many dynamic 
systems cooperation cannot be prescribed; rather it must be allocated as a consequence of the 
content of the actual event dealt with. Consequently, we believe that the whole approach to the 
problem of communication and coordination in the management of dynamic systems must be 
changed. 
 
For several reasons we have found the distributed cognition approach useful in this endeavor. 
First, through the distributed cognition approach it is possible to discuss cognition at team level 
rather than focusing on individual team mebers. Second, this approach is concerned with informa-
tion transformation and flow, and thus stresses that coordination should be defined at the level of 
information structures, and not at the level between people or activities. Thirdly, the role of arte-
facts is integrated in the whole work system. 
 
However, it should be noted that the distributed cognition approach typically focuses on descrip-
tions of coordinative work, and does not lead to any normative implications of the findings. We 
would like here to propose some such implications, with our data as point of departure. 
 
First, it is obvious from the first set of data, at the rescue training center that the ambiguous map 
not only caused individual interpretation problems, but also attracted the attention of more people 
than should have been involved. A self-evident implication is that a dynamic updating of a map 
would be achieved by superimposing the dynamic map on the top of the static map. At the same 
time, this single recommendation might be too simple. The very act of negotiating the position of 
the actions performed might serve to provide the people involved with a model of the situation 
which is shared to a greater extent than if they had not discussed the position. We do not know 
how the trade-off between individual work and joint work affects the efficiency of the process, 
nor its affect on the final result. Clearly there is a need to compare data from several field studies 
in order to be able to say anything about this trade-off. 
 
Secondly, we would like to discuss how the organization as well as the use of artefacts may 
change the coordination between participants. In a current re-organization of the work in the 
ECC-centers (the second set of data) the possibility of separating the operators from one another 
by walls is being considered. It is believed that the re-organization is made possible by the com-
puterized database into which information is recorded. Our data show, however, that this database 
is used very little for coordination purposes. It is complemented by direct verbal interactions be-
tween the operators involved. Imagine having to describe this particular situation in the database, 
reading it and understanding what it was all about. The caller would certainly have had to wait still 
longer before her credibility was assessed and the full situation had been interpreted. It is clear 
that in situations where time is a critical factor direct verbal communication is the best. A tele-
phone line might be a solution, though this would constrain the operators to only listen to one an-
other, and then only when called for. In this particular situation it was obvious that the operators 
actively looked around, searching for tasks, thus "pro-coordinating" their tasks. This pro-
coordination would be made impossible by the walls between the operators. Again, we find that a 
consideration of the trade-off between individual and shared work is required. 
 



We believe that analyzing artefacts and people as coordination mechanisms, rather than focusing 
on their internal structure, is necessary for the development and design of cooperative systems. 
Thus, the final conclusion is that, as always, the introduction of artefacts into any work situation, 
implies a set of trade-offs that have to be considered. Therefore, in order to design for shared 
understanding and coordinated action, it will not be sufficient simply to design artefacts; the whole 
work situation must also be considered, including communication around the artefacts. We there-
fore suggest that the issue of taking the relevant cooperative practices seriously ought to be paid 
more attention when systems to be used by teams managing dynamic situations are being de-
signed. 
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Dans ce mémoire nous argumentons qu'il est nécessaire d'étudier les procédés communicatifs et coordi-
nateurs pour comprendre comment est constituée l'activitée d'un équipe qui exploite un système dynamique 
avec succès. Nous présentons une critique quaternaire du point de vue où la communication est traitée 
comme une transmission d'information, et la coordination est considérée comme un transfert d'ordres entre 
des individus. Nous adoptons à sa place le cadre de la cognition distribuée, et changeons ainsi notre unité 
d'analyse, passant de l'individu au système cognitif intégral, comprenant une équipe de personnes ainsi que 
les artefacts dont elles se servent. À travers deux études sur le terrain nous essayons de montrere comment 
la communication et la coopération sont activement construites au sein d'équipes qui opèrent un système 
dynamique.  


