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Editorial Preface 
 
An important characteristic of the 

PsychNology Journal is that it offers an 

opportunity for researchers interested 

in technology and psychology to share 

and express ideas, which at the 

moment are situated along the 

boundaries of the more traditional 

disciplines. The opportunity to 

participate in such an emerging ‘virtual’ 

community, is, perhaps, particularly 

important for beginning researchers 

who are thriving to become members 

of established research communities. 

We believe it is important to continue to 

offer new and interesting ideas, and 

through this special issue we attempt to 

continue this promising line of 

development. We hope that the studies 

reported illustrate interesting and 

fruitful lines of research on the 

interfaces between the social, 

psychological and technological. 

 

The target theme for this issue is 

Computer Support for Collaborative 

Learning (CSCL). In short, CSCL 

concerns how computers are employed 

and designed in order to facilitate 

learning and collaboration. CSCL is a 

relatively new, and still emerging, field 

of research that tie together a broad 

range of people that share an interest 

in collaborative learning and 

computers. This shared locus of inquiry 

makes theoretical approaches more 

sensitive to the social and cultural 

aspects of thinking and reasoning 

worth pursuing. 

 

In order to simplify, we can make a 

broad distinction between systemic and 

interpretative approaches to the study 

of the relationship between computers, 

collaboration and learning. This 

distinction cuts across the more 

traditional distinctions between, for 

example, socio-cultural and cognitive 

approaches, in the sense that it directs 

our attention to issues of methodology. 

According to a systemic approach, 

different configurations of elements to 

do with for example tasks, goals, 

semiotic and material resources, and 

discursive and social patterns, 

influence cognition in different ways. 

The task for the analyst, then, is to 

describe and account for the 

configurations of elements that are 

most beneficial for learning. A problem 

with such an approach is that, even 

though elements are conceived as 

interdependent, they are still treated as 

separable entities. This makes it 

difficult to account for how participants 

themselves establish meaningful 

contexts for action. According to an 

interpretative approach, on the other 

hand, the focus is on how the meaning 
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of the different elements is constituted 

in social interaction. By employing such 

an approach, we, as analysts, do not 

have to appeal to entities lying beyond 

action as explanations of the same 

action. The phenomena of interest are 

arguably present in what people say 

and do. This view can in various ways 

be founded on certain theoretical 

approaches, such as social 

interactionism, ethno-methodology and 

cultural psychology. The unifying 

constituent is the focus on human 

practical action. Accordingly, cognition 

and technology are treated as 

phenomena that emerge and are 

constituted in practice. In CSCL this 

latter line of research is not particularly 

prominent. Even though many studies 

claim to adhere to more social and 

cultural approaches in theory, how 

technology and cognition are 

constituted in practice, are rarely 

demonstrated analytically. 

 

In our view, despite the massive 

research efforts during the last decade, 

how information and communication 

technology (ICT) support learning is not 

particularly well understood. We 

believe that the articles in this issue are 

contributions in this regard. By 

employing an interpretative approach 

to the study of CSCL, it is 

demonstrated how ICT provides a 

context for learning. Paradoxically, this 

approach might in fact demonstrate 

more precisely how technologies 

mediate human activity.  

 

The articles featured this special issue 

offer a mixture of theoretical, 

methodological and empirical 

contributions. Even though they differ 

with respect to whether the focus is on 

the design of ‘learning environments’ or 

the analysis of use, they are joined 

together by an explicit focus on 

practices. The studies also differ with 

respect to what kind of technology that 

is studied. The first study deals with 

computer simulations, the second with 

groupware systems, and the third with 

mobile and wireless technologies. This 

provides valuable insights into the 

technological diversity characterising 

research on CSCL.   

 

The first article concerns how computer 

simulations are used in the vocational 

training of nurses. Through an analysis 

of video-recorded data, Rystedt and 

Lindwall demonstrate how the use of 

the anaesthesia simulation gives rise to 

three different learning foci. In the 

second article, Arnseth et. al. discuss 

how students working in a distributed 

setting establish a shared context for 

their collaboration and how the use of 

the system interplays with the 
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management of intersubjectivity. 

Lundin takes a slightly different 

approach in that he focuses on how 

mobile technology can be used in the 

design of collaborative learning 

activities. He also elaborates on how 

the use of scenarios can serve as a 

resource when designing learning 

environments and collaborative 

learning activities.  

 

Two accounts of work in progress are 

also reported. Viste and Skartveit 

describe the design of a prototype of a 

collaborative interactive learning 

environment. Through visualisation 

they aim to design a tool that supports 

the understanding of complex systems. 

Liinamaa et. al. present an ICT-based 

tool for collaborative strategic planning 

that can be used to facilitate knowledge 

sharing and learning in organisations.  

Finally, as guest editors, we would like 

to emphasise that it has been a great 

pleasure for us to organise this special 

issue, and we would like to express our 

gratitude to the editors-in-chief for this 

opportunity. We also want to thank the 

contributors, the reviewers and the 

people that have showed an interest in 

this special issue. We believe that the 

PsychNology Journal truly offers 

interesting prospects for sharing and 

exchanging ideas in a way that stand 

up to the requirements of the research 

community. 

Sincerely,  

Frode Guribye and  

Hans Christian Arnseth
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ABSTRACT 

The dynamic and interactive character of computer simulations is often thought to be 
advantageous in vocational education. In the present study, video-recorded data from a 
course in anaesthesia care are analysed in order to explore the conditions for students to 
understand and act in simulation-based case scenarios. The results show that the students 
orient themselves to the simulation in three different ways, thereby constituting three 
different learning foci. Sometimes, when students use resources from their education, the 
properties of pharmacological preparations are in focus. On other occasions routines at work 
organise their approach, whilst at other times, they focus on the specific characteristics of 
the simulation’s user interface. In the discussion of the constitution of this hybrid activity, two 
aspects are presented as especially relevant: first, the students’ previous experiences from 
their education and of nurses’ work and, secondly, how the teacher guides the students’ 
orientations toward different resources. Finally, we argue that the simulation could function 
as a unique learning environment since it provides opportunities for linking experiences from 
work with more theoretical forms of reasoning in distinctive ways. 
 
Keywords: interactive learning environments; simulations; collaborative learning; interaction 
analysis 
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1. Introduction 
 

In common with other professional fields such as aviation, process industry, and ship 

piloting, computer simulations have been used extensively in anaesthesia to train staff 

for work in complex technological settings (Vince, 1995). In the present study, we 

analyse the interaction of nurse students and their teacher in a simulation-based 

learning environment.  Our aim is to identify and explore the aspects of anaesthesia 

that students orient themselves towards during simulation activities, and to examine 

how these shared points of attention are created. The term anaesthesia refers to the 

absence of normal sensations, especially sensitivity to pain, which is induced by
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 specific medical preparations, anaesthetics, regularly in association with surgery 

(Anderson & Anderson, 1994). The work of nurse anaesthetists involves the 

responsibility for regulating the anaesthesia and for monitoring and maintaining the 

health-status of patients. A central task is to balance vital physiological functions. The 

need for proficient performance to sustain the safety and well-being of patients is thus 

extensive (Stoelting & Miller, 1994). In addition, medical innovations and new 

equipment are introduced continuously, which contributes to creating demands for 

more effective forms of education (Holtzmann et al., 1995). 

It is often argued that simulations offer a potential that is distinct from other types of 

teaching media. One reason is that they provide the possibility for modelling complex 

and dynamic relations of real or hypothetical systems that students can act upon 

(Bennet, 1995; Towne, 1995). Considerable research has been carried out on the 

effects of using anaesthesia simulations and how such learning environments should 

be designed (Byrne & Greaves, 2000; Chopra et al., 1994; Gaba, 1991). Several 

findings have identified positive user attitudes to simulation and positive self-

assessments of performance, and provide support for the claim that training in 

simulation environments could be beneficial (Holtzmann et al., 1995; Kurrek & Fish, 

1996; O'Donell, Fletcher, Dixon, & Palmer, 1998; Riley, Wilks, & Freeman, 1997; 

Schwid, 2000). It has been hard, however, to demonstrate any significant impact on 

proficiency in work settings. The lack of such evidence has largely been blamed on 

methodological problems, mainly the difficulties in finding measures that capture 

improvements in real work performance (Fletcher, 1995; Holtzmann et al., 1995; 

Larbuisson, Pendeville, Nyssen, Janssens, & Mayné, 1999; Monti, Wren, Haas, & 

Lupien, 1998). The studies of simulations in anaesthesia, referred to above, have 

focused mainly on the potential of full-scale, high-fidelity simulations to improve 

learning. Research on aviation, however, indicates that screen-based, low-fidelity 

applications can be used for a more basic and penetrative elaboration of relevant 

conceptual frameworks (see Dennis & Harris, 1998). As has been shown by Schwid, 

Rooke, Michalowski, & Ross (2001), different simulation tools can also be used in 

anaesthesia for a variety of  purposes  and can be regarded as complementary to one 

another.  

There has also been much research on the use of simulations in instruction on topics 

such as science and economics, frequently with a focus on the impact of various 

factors on learning outcomes. Some studies have focused on certain features of the 

simulations such as, for example, the level of fidelity (Alessi, 1988; Choi, 1997), 
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degree of complexity (Alessi & Alessi, 1994; Swaak, van Joolingen, & de Jong, 1998), 

and transparency of the model (Alessi, 2000; Quinn & Alessi, 1994). Other studies 

have focused on the impact on learning outcomes of certain strategies or  individual 

attributes such as, for example, the significance of intelligence and metacognitive 

ability (Veenman & Elshout, 1995), strategies in hypothesis generation (de Jong & van 

Joolingen, 1998), and specific domain knowledge (Veenman, Elshout, & Hoeks, 1992). 

This research claims that the factors identified above – like certain learner 

characteristics or simulation features – are important by emphasising their general 

impact on students’ learning outcomes. 

In contrast to the research presented above, we are interested in conducting detailed 

analyses of students’ and teachers’ interactions in specific simulation-based learning 

environments.  This type of analysis, we would argue, by providing guidance for the 

productive use of simulations, can offer valuable knowledge for both instruction and 

design. One way of highlighting the difference between the current study and those 

reported on above would be by making the distinction between a situative and a 

cognitive perspective. Greeno (1997) argues that the cognitive approach is concerned 

with factoring, the way in which discrete entities of external contexts are supposed to 

influence learning, whilst the situative approach takes social interaction in on-going 

activities per se as the unit of analysis. Our aim is to find interactional regularities 

(Jordan & Henderson, 1995) in the participants’ accomplishment of the simulation 

assignment by focusing on their orientations. This means that the orientations of the 

participants are used to direct the researcher’s attention, or, to use  Goodwin’s words 

(2000), “as a spotlight to show us just those features of context we have to come to 

terms with if we are to adequately describe the organisation of their action” (p. 1509). 

By taking the participants’ orientations as our point of departure our aim is to 

scrutinise those aspects of context made relevant by the students in their efforts to 

make sense of and act on the simulated scenarios. In the following analysis, these 

aspects are conceptualised as different forms of semiotic resources (Goodwin, 2000; 

Lave, 1988; Linell, 1998). A wide range of phenomena can function as resources for 

participants to go on with the tasks at hand. In our case, we are interested in exploring 

the ways in which students rely on their experiences from education and work as 

resources in their identification of simulation assignments as situations that they are 

familiar with. The concept of semiotic resources is used to analyse the ways in which 

elements of the participants’ previous interactions in the on-going activity are 

employed in new acts of sense making.  One example would be the ways in which 
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occurrences on the computer screen are defined as specific patient problems, and 

how these accounts can provide meaning and structure for the students’ subsequent 

actions. We also use the concept of semiotic resources as a tool for scrutinising the 

significance of the simulation, i.e. the ways in which students pay attention to the  

symbolised monitors and interpret their readings (such as heart rate and blood 

pressure) as indications of typical health problems. 

In our analysis of how semiotic resources are used to accomplish an assignment, we 

also consider how such resources are juxtaposed in different ways to establish and 

sustain a single focus of attention (Goffman, 1963). In our analyses that which the 

participants construe, collaboratively, as a focal event is treated as the content of the 

learning activity, or what we will call the learning focus. The constitution of a learning 

focus is thus seen as being intertwined with the participants’ orientations and the 

resources they utilise to accomplish the simulation assignment. Actually, the former 

presupposes the latter and the relation can therefore be described as reflexive or 

mutually constitutive (cf. Goodwin & Duranti, 1992). Consequently, the object of 

learning, or learning focus, is not seen as something given in advance, but is analysed 

as a collective achievement. 

 
2. Research questions 

 

In the analysis, our aim is first, to provide  a description of what students learn about 

anaesthesia by means of simulations, and, second, how specific learning foci are 

constituted by the participants’ orientations to different arrays of semiotic resources. 

Such an analysis is in line with research traditions that focus on the ways in which  

participants, in interaction with one another and with the material aspects of the 

setting, are able to proceed  with the activities in which they are engaged (Goodwin, 

2000; Heath & Luff, 2000; Hutchins & Klausen, 1996). Much prior research on 

simulations (referred to above) has emphasised the effects of isolated factors on 

students’ learning outcomes. In the present study, we will open up the practice of 

learning and reveal how, in simulation activities, participants construct interpretations 

and act in situ on a detailed level. This does not mean, though, that the students’ 

activity is treated as a closed system without any connections to previous or future 

activities. In our study, both prospective and retrospective aspects of students’ 

interaction will be highlighted and explicit connections will be made to students’ 

experiences of their education as well as their future roles as nurse anaesthetists. The 

general aim of exploring what and how students learn in a simulation-based learning 
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environment can be divided into three more specific and interrelated research 

questions: (a) how can we understand the learning content of the simulation activity? 

(b)  which resources can be seen as central in the constitution of this content? and, (c) 

how can the specific characteristics of the simulation-based learning environment 

contribute to learning for the professions? 

 
3. Background to the case and data analysis 

 

In common with many other countries, becoming a nurse anaesthetist in Sweden 

requires a specialist post-qualification training.  The case that we describe in this study 

is taken from a one-year, post-qualification program in critical, emergency or 

anaesthesia care. All of the students had worked as registered nurses, most 

commonly on wards in specialities such as medicine and surgery, although a number 

of them had also worked in intensive care units and emergency departments. 

Consequently, the students had both a theoretical background and work experience, 

factors that will be shown to be of great significance in the performance of the 

simulated anaesthesia. Their teacher was an experienced nurse anaesthetist, who had 

also worked as a tutor in anaesthesia courses for several years. 

A central task in nurses’ work during anaesthesia, and therefore a central element in 

their education, is the monitoring of the patient’s health status. One way of monitoring 

is to observe medical-technical equipment that displays a number of physiological 

parameters such as blood pressure, heart rate, and oxygen saturation. Another way of 

monitoring health status is by examining the patient’s body, for example by checking 

the colour of the patient’s lips or the size of her pupils. These observations determine 

the ability to follow the depth of the narcosis and the physiological balance, as well as 

to detect indications of discomfort such as pain. Guided by these observations, the 

nurse’s task consists mainly of administering various pharmacological preparations 

and intravenous fluids, regulating the anaesthetic gases and assisting the patient’s 

breathing.  

 

Monitoring the patient’s health status was also the most prominent task in the 

desktop simulation the students used during their course and which provided them 

with the opportunity to train these skills in a safe environment. The simulation includes 

several case scenarios, based on models of the human physiology and which respond 

to any given set of interventions. The users interact with the model by, for instance, 

administering drugs, entering doses in dialog boxes and controlling the symbolised 
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medical-technical equipment on the screen with the mouse cursor (see Figure 1).  

 

 

Fig. 1. Appearance of the screen from the start of the simulation with the exception of the 
anaesthesia machine down to the right, which is activated by an icon. 

 

Monitors displayed on the computer screen show, among other things, blood 

pressure, heart rate, and oxygen saturation, which, taken together, could be regarded 

as representing the overall health status of the simulated patient. The task for the user 

of the simulation consists of keeping the indicated physiological parameters within 

appropriate limits. Several training sessions were arranged in which specific 

assignments were introduced by a teacher who also functioned as a supervisor during 

the sessions. 

The data corpus of the study consists of interviews, questionnaires and 18 hours of 

videotaped material collected over a period of 12 months. The analysis presented 

below is of video data from the first term of the program. The remaining data provide a 

background for an assessment of the conditions that allow new insights from the 

simulation assignments to be gained. A video-camera, capturing both the occurrences 

on the screen as well as the participants’ talk and pointing at the screen, was used to 

record the training session. The location of the camera made it possible to observe the 

participants’ positions in front of the monitor and to get some indication of other 

activities such as, for instance, their use of literature and notes. 
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The videotapes were scrutinised several times to detect typical interactional patterns 

and to identify any evidence of  the generality of such patterns (Jordan & Henderson, 

1995). Initially, very preliminary hypothesis guided our search for regularities in the 

participants’ interaction. After repeated viewings, however, some of the sessions 

seemed to include more interesting and comparable sections since they contained a 

variety of dissimilar interactional patterns.  Sections that included significant shifts in 

the students’ orientations were transcribed in order to allow for a detailed examination 

of how those different orientations were constituted.  

 
4. Results 

 

 Three orientations to the simulation assignment were identified in which the 

participants formed three corresponding learning foci. By observing how the students 

orient to the assignment we can see the ways in which specific disciplines, work-based 

routines, and the user interface itself, are all constituted as learning foci. Further, we 

will provide detailed descriptions of how specific learning foci are built up by presenting 

a sequence from the interaction of two students dealing with a central task in 

anaesthesia, namely, how to awaken a patient from a narcosis. The problem that the 

students consider involves how to best complete the simulated anaesthesia whilst, 

simultaneously, avoiding indications of pain. The two students in the example had 

some years of nursing experience. Both of them, though, were novices in anaesthesia 

care, having had about a day of lectures in anaesthesia care prior to the training 

session. The teacher introduced the task by running one of the several case scenarios 

included in the simulation. At the end of the demonstration, the students were asked to 

run another case and the teacher announced to the students that she would be 

available for consultation while they carried out the task.  

 
5. Educational orientation 

 

In this section we will describe how the participants drew upon semiotic resources 

connected to experiences derived from their theoretical studies of anaesthesia care. 

The use of these resources implies a focus on theoretical aspects of anaesthesia, 

such as the properties of pharmaceutical preparations and physiological functioning. 

When about 10 minutes of the simulated surgery remain, the students begin to direct 

their attention to the consequences of decreasing the amount of anaesthetic gases 

given to the patient, a necessary procedure for waking the patient up from the 

narcosis. They notice that anaesthetic gases have the effect of reducing pain and 
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reinforcing the effects of analgesics. Furthermore, they conclude that when decreasing 

the amount of these gases, indications of pain may be induced.  

Below, we can see that the students direct their attention to the possibilities of 

reducing pain by administering analgesics. They discuss two different analgesics, 

Ketobemidone and Morphine, and wonder how quickly each of these will take effect, 

how long their effects will last (their duration), and the best point in time to administer 

them. It is also noteworthy that they consult their course literature in order to arrive at a 

solution to the perceived problem: 

Excerpt 1 
81 Marie: [we should have given him Ketobemidone  

[((turns to notes and books))  

we could give the Ketobemidone? the effects are quick anyway  

82 Annika: [Morphine has a long duration (4.0)  

[((turns to notes and books)) 

inject a little morphine (8.0)(inaudible) but it goes quickly (.) it will start to take 

effect in a minute (.) and when there is one minute left (.) you can inject it  

 
The students also consider the depressive effects of these drugs on respiration, 

which would suggest that they are concerned about these effects since patients are 

supposed to be able to breathe without support following the completion of the 

anaesthesia: 

Excerpt 2 
86 Annika: Morphine also depresses breathing but… 

 
 

The latter excerpt illustrates how they construe the problem in terms of a dilemma. 

On the one hand, they know that they have to wake the simulated patient without 

indications of pain, something that requires the administration of analgesics. On the 

other hand, though, these analgesics may depress the patient’s respiratory functions. 

In order to resolve the dilemma, the students draw upon different types of semiotic 

resources. First, they make frequent use of ordinary educational devices, such as their 

notes and course literature. In their efforts to select an appropriate analgesic (Excerpt 

1), they turn to written material that they brought into the seminar room, and make 

comments on the effects of morphine (Turn 82). The use of the texts exemplifies how 

concrete aspects of the educational setting became prominent parts in constituting the 

specific focus. Secondly, the students utilised their prior experiences as a resource. 

Their use of the written material presupposes that they are reasonably conversant with 

the topics in question. A prerequisite for considering the preparations mentioned above 
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is an ability to identify occasions when to use them and to access information about 

them. Furthermore, the sequence presented demonstrates how the students are able, 

independently, to focus on several relevant problems, such as, for instance, the 

assumed need for the administration of analgesics (Excerpt 1), and the impact of the 

different proposed interventions on respiratory parameters (Excerpt 2). The links 

between the activity taking place and the students’ educational practice can thus be 

seen as remarkably strong.   

The activity described above shows how the effects of drugs used in anaesthesia 

formed the learning focus. Up to this point, the students’ discussion is characterised by 

an awareness of the effects of different analgesics and their side effects.  Moreover, 

they pay attention to the interactions between the different types of drugs being 

administered, considering, for example, whether they inhibit or increase each other’s 

effects, and how they should be used in the different phases of anaesthesia. 

 
5.1 Work orientation 

 

Below we examine the ways in which the students orient towards nurses’ work. This 

shift happens when the teacher intervenes in the students’ discussion and refers to 

workplace procedures and routines for managing the problems that they are 

experiencing. It is apparent that their reliance on these procedures and routines 

introduces semiotic resources that constitute a different focus. By guiding the students’ 

orientation away from the effects and side effects of medical preparations and towards 

the performance of specific nursing tasks, the teacher has initiated a focal shift.  

As we have described, the students did not come up with a satisfactory solution for 

the completion of the simulated anaesthesia. On Marie’s initiative, they ask the teacher 

for help. When the teacher intervenes, the students stop searching in their literature 

and, instead, direct their attention to her. In Excerpt 3 below, the teacher responds to 

the students’ question about the correct analgesic to choose by referring to the 

routines in the intensive care unit, ICU. 

Excerpt 3 
116 Teacher: in that case it is Ketobemidone that is appropriate and that’s what you 

have in the ICU 

 
 What we can see here is a shift from a learning focus centred on the 

pharmacological properties of analgesics towards one that concentrates on workplace 

guidelines. Thus, the participants disregard some of the semiotic resources they had 

used previously and, instead, draw on a new set of resources, institutional routines, to 
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carry out the assignment. The shift in focus implies a transition from the sphere of texts 

and teaching media to numerous demands inherent in the institutional order of the 

clinic, in this case local regulations governing the appropriateness of different 

preparations. Obviously, the premises for how to perceive and act in relation to the 

current task are altered, as is the actual constitution of the learning object. 

The shift in focus becomes even more apparent when the simulation produces 

problems that require prompt interventions, as for example in the period immediately 

before the simulated surgery is due to be completed. A moment before the episode 

recounted below (Excerpt 4), the students had decreased the delivery of gases in 

order to awaken the simulated patient. The discussion between the students is 

suddenly interrupted by Marie, who notices a remarkably rapid heart rate (Turn 194 

below). An increase in heart rate during anaesthesia and surgery is an undesirable 

condition that could have many causes.  In this case the students interpret it as an 

indication of pain (Turn 200). 

Excerpt 4 
194 Marie: [look here now  

[((points at the displayed heart rate)) 

195 Teacher: whoops 

196 Marie: mmm 

197 Teacher: (inaudible) one hundred and sixty-five (.) it shouldn’t look like that 

198 Marie: no 

199 Teacher: no 

200 Marie: then it’s pain (.) or? (.) what do we do now? 

201 Teacher: yeah (.) [yeah (.) fortunately the operation is over  

         [((a window operation over is displayed)) 

202 Marie: yeah 

203 Teacher: how lucky you are (.) so ((Marie clicks on the OK button in the window 

showing operation over)) 

204 Marie: what should we do? 

205 Teacher: now we can give a little pain relief 

206 Annika: click on preparations ((Marie clicks on medical preparations in the menu)) 

207 Teacher: so (.) so you could administer 

208 Annika: [analgesics  

[((Marie clicks on analgesics on the menu)) 

209 Teacher: yes 

210 Marie: [Fentanyl again?  

[((Marie points at another analgesic preparation on the menu, Fentanyl)) 

211 Teacher: you could do that (.) but its very rare that we would do that outside (in 

practice) (.) 

[but we’ll do 
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212 Annika: [Morphine (.) a five milligram dose?                         

213 Marie: should we do that? (.) you decide 

 
When the students are considering the appropriateness of different analgesics, it is 

notable that they no longer discuss the pharmacodynamic properties of these in terms 

of effects and side effects. Instead, they defer to the teacher and her references to 

work routines. When the unacceptable heart rate calls for prompt decisions the 

teacher’s support is amplified: “shall we do that? you decide” (Excerpt 4, Turn 213).  

We can see how closely the students’ conduct is linked to the simulation in the way 

that the occurrences unfolding in real time encourage them to respond immediately, 

without taking time for deliberations or for reference to their written material. Their 

approach is thus more in line with the supervision of students in clinical settings where 

both timely and appropriate decisions are of vital importance (Rystedt & Lindström, 

2001). 

The involvement of the teacher in the students’ performance of the task indicates that 

a shift in the  organisation of the participation framework  (Duranti, 1997; Goffman, 

1981) has taken place. When the teacher arrived, the students discontinued their 

exploration of possible alternatives. Instead, they turned to the teacher for support, 

who, in turn, gave them instructions. One might say that the students and the teacher 

mutually defined the teacher as being more knowledgeable, and as someone whose 

suggestions could be relied on. 

 Another way in which we can see the change in the participants’ stances to the task 

and to one another, is the specific use of the terms you and we.  The teacher’s use of 

the generic you when she says “in that case it is Ketobemidone that is appropriate and 

that’s what you have in the ICU” (Excerpt 3, Turn 116) indicates that she is speaking 

on behalf of generalised ICU practice. The specific framing is further underlined by her 

use of we when she says “it is very rare that we would do that outside (in practice)” 

(Excerpt 4, Turn 211). The teacher’s position in the interaction can be described as 

that of enacting the role of an expert, not only talking on behalf of herself, but also on 

behalf of the collective expertise of practitioners. 

These different forms of role-taking accord well with the distinctions noticed  by 

Goffman (1974), namely, between the speaker as the author and principal. Taking the 

role of the author means accepting personal responsibility for what is expressed, whilst 

the role of principal involves taking the part of the person or institution whose positions 

or beliefs are being presented. As Duranti (1997) suggests, the speaker’s use of  the 

term we, creates, in different ways, identification with the speaker. In the current case, 
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it can be seen as the articulation of the views, needs and goals of the students’ future 

professional community. 

 

5.2 Simulation orientation 
 

The students’ educational and work orientations are, from time to time, disrupted and, 

instead, the management of the simulation itself stands out as the object of learning. 

Temporary breakdowns can, for instance, result from the fact that some workplace 

tasks are not included in the simulation, or that the students do not know how to carry 

out the necessary interventions in the simulation environment. In the following excerpt, 

the students respond to the teacher’s directives to remove a tube from the patient’s 

trachea (extubate), which is regularly used during narcosis. They are also supposed to 

carry out ventilation manually using a mask. When the teacher says that the patient’s 

breathing could be assisted manually, both of the students seem to be confused 

because a corresponding intervention is not represented in the interface. The teacher 

then explains how to find the function for tube-removal by telling the students that they 

can find it in the ‘ventilation’ menu: 

Excerpt 5 
229 Teacher: now the operation is over (.) so you can switch to ventilation (.) 

extubate him 

230 Marie and then by hand? 

231 Teacher: yes (.) you ventilate by hand 

232 Annika: spontaneously? 

233 Marie: how do we  [then 

234 Teacher:  [go up to the ventilation 

 

We can observe that in this sequence the simulation temporarily returns to the 

forefront (Turns 233-234), as the participants try to locate the function for carrying out 

the requested interventions in the simulation environment. Similar disruptions, when 

the focus was on the management of the user interface, were fairly common during the 

simulation sessions. However, what is notable is that a work orientation is also 

prominent when the students interpret and decide how to act in relation to the events 

unfolding on the screen. This orientation is illustrated below when one of the students 

asks for further clarification of what ventilating manually means and in what 

circumstances this type of intervention is required: 
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Excerpt 6 
279 Marie: in reality, it’s like [this (.) if it goes down to five                       

  [((points on the displayed breathing  frequency))  

[so I could have done it with the mask  

[((makes some pumping movements with her hand in front of the screen))  

and assisted the breathing  

 
In the excerpt above, the students focus is on the ways corresponding tasks are 

carried out in the workplace. A work orientation emerges anew when Marie tries to 

manage the task by using her hand to mime manual ventilation. She apparently draws 

upon experiences of well-known situations that serve as semiotic resources for 

understanding what to do next. These resources are combined with a concrete object 

in the setting, i.e. the computer screen. Gestures are used in sense-making, not only 

to accompany verbal utterances, but also for the elaboration of ideas by referring to 

both objects on the screen and movements commonly performed in the workplace. 

Neither talk, gestures, on-screen images nor the experiences of tasks at work are dealt 

with as isolated phenomena, but are juxtaposed to create an understanding as to  

what ventilating by hand means and when it is needed (Goodwin, 2000; Goodwin & 

Goodwin, 1996). 

 

6. Discussion 
 

The results show how the learning content of the simulation assignment is constituted 

from the students’ prior experiences. In the following discussion we will expand on this 

idea as well as focusing on how educators and designers, assuming that they are 

aware of the kind of resources students need to make sense of the simulated 

scenarios, can guide students’ orientations to different resources. Finally, we will 

consider how a new learning arena can be created in which experiences from work 

practice can be linked with theoretical forms of reasoning. 

 

6.1 The importance of previous experience 
 

A central issue in research on simulations is the impact of students’ prior knowledge 

on their learning outcomes (e.g., Veenman et al., 1992). In our analysis, however, the 

question posed has been formulated differently, which results in a different kind of 

answer. Our questions concern how the participants – when working with the task – 

make use of prior experiences from education and work. As we have demonstrated, 
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certain semiotic resources are used to construct specific learning foci, which are 

closely connected to the disciplines of pharmacology and physiology that are covered 

on the course. Prior knowledge of anaesthesia and pharmacological preparations can 

be seen as a prerequisite for students to be able to formulate the problem in the way 

that they did. As we were able to observe, the problem that arose during the simulation 

also functioned as a dilemma, forcing the students to continue to look for a solution. 

The actions taken by the students to reach this solution implied an orientation to 

several readings and indications of relevance to anaesthesia practice, where their prior 

familiarity with the disciplines functioned as an important resource for making sense of 

the events. 

The frequent connections made to work highlight the fact that learning in a simulation 

environment  involves more than just the comprehension of theoretical relations and 

having a grasp of  the underlying model (cf. de Jong & van Joolingen, 1998). Larger 

social networks also provide meaning and significance. The students’ approach to the 

indications of pain, for instance, can be seen as an enactment of the responsibilities of 

practicing nurses and a recognition that pain is regarded as an undesirable condition 

within the discipline of anaesthesia. Simulation activities, thus, do not only concern 

learning about the execution of discrete tasks.  They also involve a change in the 

nurse’s identity as part of the process of becoming a specialist with a range of 

professional duties and obligations (Beach, 1999; Lave & Wenger, 1991). The 

students’ prior experiences also stand out as a prerequisite that enables them to 

perceive the simulated scenarios as representing typical problems in anaesthesia, i.e. 

to see the cases as a simulation of something specific (Rystedt & Lindström, 2003). It 

follows that the learning focus in a simulation activity is closely related to the specific 

content of the educational arrangements, such as the topics covered in  previous  

courses and experiences from clinical settings.  

 
6.2 The importance of guidance 

 

In the previous section, we argued that if students had not had experience of either 

the educational setting or of nursing practice, then the semiotic resources drawn upon, 

and thus also the learning foci, would have been different. Having a background in 

anaesthesia is not the only aspect of central importance in the formation of this 

particular activity; supervision is also a crucial element in constituting the content in the 

simulation task. The teacher’s interventions, for instance, were decisive when it came 

to shifting the focus from pharmacologic properties to routines at work. Furthermore, 
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when their own ability to contribute to an appropriate solution to the problems proved 

to be limited, the students became largely dependent on the teacher’s advice and 

guidance. . 

These results point to three important implications for instruction. First, in order to 

utilize and elaborate upon students’ theoretical understandings and prior work 

experience, the guidance of simulation assignments must be sensitive to interactional 

dynamics. The differences in the participants’ reasoning, when for example choosing 

analgesics, might normally be overlooked in everyday educational practice. It is 

apparent, however, that the change from an educational to a work orientation did not 

imply any improvement in the students’ understanding of the properties of specific 

analgesics. Instead, the activity involved a focus on the types of analgesics that are 

regularly used and the question of when to use them. Both of these foci may be 

legitimate targets of training in anaesthesia, but one problem is that the latter 

orientation did not immediately link to any available resources that the students could 

have used for further developing their understanding.  

Secondly, the results underline how the use of simulations has to be properly 

integrated into educational programs and curriculum design if students are indeed to 

learn what is in fact intended in any particular simulation training. The readings and 

icons on the user interface provide somewhat sparse information about a hypothesised 

health status, something referred to in authentic anaesthesia as an under-

representation of problems (e.g., Jacobsen et al., 2001). In the simulation 

environment, this may pose an even greater difficulty, since many of the indications 

afforded in authentic anaesthesia, such as observable bodily responses, are not 

represented. For students to understand the simulated scenarios and to be able to act 

on these, we think that there is both a need to introduce relevant conceptual 

frameworks into instruction and to form explicit connections with procedures in the 

anaesthetist nurse’s work.  

Thirdly, we claim that it is important to carefully consider the goals of any training. 

From the sequence presented here we can discern three potential goals. The first can 

be described as the attempt to arrive at a better understanding of conceptual relations, 

i.e. learning about the complex interplay between medical preparations and 

physiological parameters.  Another possible goal is to learn when and how to carry out 

certain procedures in relation to typical courses of events in anaesthesia practice. 

Finally, the results point to yet another goal, that of creating a learning environment 
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that affords opportunities for students to make important connections between theory 

and practice. It is to this final goal that we turn in our concluding discussion below.  

 
6.3 The simulation-based learning environment as a new arena for learning 

 

A common reason for using simulations for educational purposes is the potential for 

interacting with dynamic scenarios (Bennet, 1995). As suggested by Brooks, Robinson 

and Lewis (2001) the benefits of this characteristic are often taken for granted although 

at the same time as it is not clearly demonstrated how it improves learning. In contrast, 

our analysis shows concretely how the dynamics of the simulation become an 

inseparable part of the participants’ interactions. There is continuous new information, 

which the students respond to in the light of prior occurrences and actions, as well as 

the dynamics of the underlying model. These dynamics, however, can contribute to 

different orientations, depending on the resources that are available and how the 

scenario is interpreted. The educational orientation was dependent on an awareness 

of the evolving character of events. The students correctly anticipated that they would 

probably confront problems later on, which led them to orient themselves towards their 

course literature and notes, i.e. the resources available to them at that time. Another 

example is how the sudden rapid increase in heart rate (Excerpt 4) caused the 

students to respond in certain ways and not in others. Since the events unfolded in 

real time, the participants were required to react immediately, leaving no time for 

checking in their literature. Most importantly, the students were compelled to consider 

when to give analgesics, when to decrease the delivery of anaesthetic gases, when to 

extubate and when to ventilate manually, etc. Furthermore, they related these 

interventions not only to a sequential order corresponding to different phases of 

anaesthesia practice, but also to specific patterns of signs and occurrences. The 

increased heart rate, for instance, was immediately interpreted as pain, which was 

probably related to the fact that they had decreased the amount of anaesthetics before 

the surgery had been completed. The unfolding course of events obviously 

encouraged the students to address many questions relevant to anaesthesia practice 

that, in addition, could also be dealt with in theoretical terms. Their discussion of the 

pharmacological effects of analgesics was, for example, related to a number of 

different factors including the time remaining time for the operation, the need to reduce 

the administration of anaesthetics and concerns for the simulated patient’s ability to 

breathe effectively after the period of anaesthesia.  
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By orienting to the task in a variety of interchangeable ways, the students utilised 

resources from different activities, creating what we could call a hybrid activity. The 

simulation activity can thus be seen as entailing multiple connections to both education 

and work. The question of how the simulations can contribute to improved work 

performance can thus be examined from a different perspective.  Instead, unlike much 

research on simulations in anaesthesia training (e.g., Chopra et al., 1994) that 

considers the extent to which students display a more skilled performance in work 

settings as a result of training, the present analysis focuses on the conditions 

necessary for creating  a simulation environment that can function as an arena for 

learning about  relevant problems.  Our study has revealed, for example, how students 

when dealing with central tasks in anaesthesia, such how to awaken patients from 

narcosis, can negotiate meanings and co-ordinate adequate and timely interventions. 

As Engeström (1999, p. 257) puts  it, the creation of such an arena can be described 

as “opening up possibilities of creating entirely new patterns of activity.” The focus is 

thus placed on how separate, historically constituted practices can be interlinked in 

new forms of learning activities (Kirshner & Whitson, 1997; Lemke, 1997). In our study, 

these connections are illustrated in the way that various aspects of professionals’ tasks 

are explored and elaborated in the simulation environment and which, in addition, also 

allow participants to address the theoretical content of their studies. 
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ABSTRACT 
  

A situated approach is employed to in order to study distributed collaborative learning. We 
present a case study of how one group of students collaborate through a groupware system 
called TeamWave Workplace. In addtion, we provide an illustration of a case involving a 
particularly interesting form of use concerning this topic. The main aim of the article is to 
gain insights into some of the problems students’ encounter in distributed communication, 
especially in regard to how participants establish a shared context for their activities. A 
particularly important issue in this regard is related to how the system is used in order to 
manage intersubjectivity. The system offer both opportunities and obstructions as regards 
communication, depending on how the participants use it for what purposes. 
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1. Introduction  
 

The present study represents an attempt to investigate the use of technological tools 

for collaboration and problem solving in a distributed environment. A situated approach 

to cognition and communication (Gee & Green, 1998; Suchman, 1987) is employed in 

order to examine how a shared context for action is established on a moment by 

moment basis in interaction. The main aim of the study is to gain insights into the 

opportunities and problems that participants’ encounter when they are engaged in 

distributed collaboration. This is pursued through an analysis of one case, where, by 
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using a system called Team Wave Workplace, groups of students were engaged in 

solving a particular instructional task. In addtion, we provide an illustration of a case 

involving a particularly interesting form of use in regard to this topic. 

Put simply, in the cognitivist tradition the main aim in research on instructional 

technologies has been to assess how technological tools afford or contrain the 

development of reasoning, conceptual understanding and problem solving, or 

communicative processes that are considered important in regard to the development 

of reasoning (see, for example, Koschmann, 1996). In general, such a view entails that 

technology, cognition and human action are treated as separable ontological entities.  

On the other hand, in socio-cultural and situated approaches, approaches which 

have informed the development of the research area termed computer supported 

collaborative learning (CSCL), instructional technologies are conceived as mediational 

means in human practices (see Koschmann, 1996). In accordance with such a view, 

there is a need to examine how technologies actually are being used as part of 

collaborative learning activities. In order to examine how computers work as 

mediational means in distributed collaboration on a moment by moment basis, we draw 

on ideas developed in ethnomethodology and conversation analysis. 

 

2. The study of technologically mediated social interaction 
 

Two recent and promising attempts to analyse the relationship between interaction 

and computerised tools are pursued by Baker, Hansen, Joiner & Traum (1999) and 

Dillenbourg & Traum (1999, see also Dillenbourg, 1999). They emphasize the 

importance of shared knowledge in distributed environments. As an analytical tool they 

draw on psycholinguistics, particularly Clark’s (1996) notion of grounding. According to 

Clark (1996) grounding is the process through which shared knowledge is established 

in interaction. This process is dependent on the participant’s prior beliefs, their previous 

knowledge, and the material artifacts that are available in any communicative 

encounter. The main assumption in the studies by Baker et al. (1999) and Dillenbourg 

& Traum (1999), is that different technological tools provide different constraints and 

affordances for the grounding process. Moreover, analytically they try to demonstrate 

how tools affect grounding. 

In regard to analytical practice, the focus on grounding implies a concern with 

whether an emergent understanding is sufficiently grounded or not. Therefore, 

analytical categories that enable distinctions to be made between different degrees of 

shared understanding are often employed.  For example, Dillenbourg and Traum 
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(1999) make use of four communication functions (access, perception, understanding, 

and agreement) as a way of identifying degrees of shared understanding in virtual 

environments. Moreover, technologies are assessed in regard to how they support or 

contstrain the grounding process. 

According to such a view, communication is conceived as a process of coordinating 

knowledge that the participants already possess. However, the efforts involved in 

arriving at a shared interpretation might require a reorganization of the knowledge that 

an individual brings to the situation. Nevertheless, social interaction is mainly the site 

where participants’ mental states are articulated and coordinated. However, the main 

problem with such an analytical practice from a situated perspective, is that it implies a 

disregard for the participants’ interpretative work (Ludvigsen & Mørch, 2003). 

Moreover, the management of intersubjectivity is treated as independent of the 

situation in which it occurs, the activity in which participants are engaged and the goals 

that they are trying to achieve. In and through our analysis, we will attempt to 

demonstrate how these issues are closely intertwined. 

 

2.1 A situated approach to the study of collaboration in distributed environments 
 

In ethnomethodology, a theory which forms an important backdrop to many recent 

studies of situated action and cognition, social action is conceived as accountable 

action. This means that people display and orientation to and design their actions in 

relation to what is considered as ‘normal’ and ‘rational’ in different cultural contexts 

(Heritage, 1984). Moreover, the orderliness of social life is perceived as continually 

produced and re-produced in and through situated actions. This does not mean that 

actions are idiosyncratic and coincidental. On the contrary, the ways that people make 

sense of their world and one another, are founded on shared procedures that enable 

them to co-ordinate actions with others and participate in meaningful communication. 

As such, intersubjectivity is not the result of the participants’ ability to coordinate their 

already excisting cultural knowledge. On the contrary, it is a practical concern for 

interlocutors. 

Important ethnomethodological concepts that are invoked in order to account for 

these aspects of social action are indexicality and reflexivity (see Potter, 1996, pp. 43-

49). Put simply indexicality implies that the meaning of actions is dependent on the 

context where it occurs. Thus, the sense that particular actions have for participants, is 

bound to the local circumstances of their production (Suchman, 1987). The concept 

reflexivity refers to how situations are the product of the participants organized 
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activities, and that actions reflexively orient to this normative ordering. As such, social 

reality is dynamically produced, maintained, or altered as both a process and a product 

of ordinary human practical action (Heritage, 1984).  

In order to study how people are able to make sense of one another in social 

interaction, we need to employ methods that enable us to study how meaning is 

produced on a moment–by–moment basis. Conversation analysis (CA) is one method 

that enables such a locus of inquiry.  

In many ways CA is a practical application of ethnomethodological principles to the 

study of talk. Two complementary ways of describing CA is, firstly, as the systematic 

study of how talk performs social actions. Secondly, it can be conceived as the study of 

the practical management of intersubjectivity (Edwards, 1997, p. 117). Heritage, 

paraphrasing Garfinkel, defines intersubjectivity in the following way.  

 
...the intersubjective intelligibility of actions ultimately rests on a symmetry between the 
production of actions on the one hand and their recognition on the other... this symmetry of 
method is both assumed and achieved by the actors in settings of ordinary social activity 
(Heritage, 1984:179). 

 

This depiction includes much of what CA-researchers understand as a fundamental 

and pervasive feature of all talk — it’s sequential organisation.  

 

3. Collaborative construction of mutual understanding 
 

The sequential organisation of interaction provides participants’ with a set of 

resources for managing intersubjectivity (Schegloff, 1991). An intersubjective 

understanding is something which is continually shaped and reshaped throughout the 

course of the interaction. However, to make sense of any action is not an easy task, 

neither for interlocutors nor analysts. This is because any action can convey multiple 

meanings at the same time. Thus, to establish a relevant context for making sense of 

some action is a practical problem for the participants involved. However, this is not to 

say that participants are not without their resources for inferring the meaning of some 

action, for example features to do with the delivery of an utterance such as intonation 

and so forth. Moreover, participants can draw inferences on the basis of how their 

utterances are taken up and responded to. However, for the analyst, it is an important 

resource to examine how utterances are taken up and responded to, because one 

possible interpretation of a previous utterance, so to speak, is displayed in the next 

turn. 
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Through this and other related practices, participants continually construct and 

display their interpretations as well as negotiate each other’s position and status in the 

interaction (Schegloff, 1991). However, even if participants manage intersubjectivity 

through talk, this does provide evidence for what participants ‘actually’ think or 

understand. On the contrary, any utterance represents one possible interpretation.  

Thus, the analytical focus is on what participants, for all practical purposes, display 

and treat as shared in relation to their task at hand (see Edwards, 1997). Language 

provides a set of resources that enable participants to show each other which parts of 

their shared knowledge are relevant for making the inferences necessary for some 

locally contingent purpose. The fact that people understand each other and are able to 

achieve the necessary alignment to solve some common problem, is therefore due to 

practical work by the participants and in our view, it is problematic to attribute them to 

any unobservable common ground. Anyhow, as we will attempt to show, to approach 

computer mediated interaction as a practical activity has certain advantages, in that we 

do not have to appeal to something beyond talk in order to explain the same talk. The 

latter view makes it difficult to describe the relation between the mental entity and what 

people say (Suchman, 1987).  

How these rather theoretical issues can be reformulated into a more workable set of 

analytical procedures, is the topic of the next section. 

 

4. Analytical procedures  
 

Even though doing CA is very much a practical skill that cannot be formulated as a 

set of procedures, certain analytical commitments and guidelines are considered 

important (Hutchby & Woofitt, 1998; Pomerantz & Fehr, 1997).  

First, one should be cautious with letting the analysis be dominated by researcher 

stipulated categories. This is because the focus is on participants’ concerns, on what 

they treat and display as relevant to the task at hand.  

Second, a detailed examination of the sequential unfolding of talk is required. This is 

because any answer to an utterance makes visible one possible interpretation of the 

same utterance. The task for the analyst then is to make visible how an utterance is 

taken up and responded to, because this provides important information in regard to 

the participants’ concerns. 

The third issue is related to the understanding of rules and the relationship between 

rules and actions. Rules are treated as situationally invoked and closely related to 

specific activities. Thus, the task for the analyst it to identify which rules and norms that 
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participants are displaying an orientation to and ground the analytical inferences in 

what people say and do. 

 

5. Data and transcription 
 

The data that we have analysed was recorded using a screen cam, something which 

means that all of the activities happening on the computer screen were captured. We 

have transcribed the interaction as it happens sequentially. However, since the activity 

under scrutiny involves the use of multiple tools, this proved to be a difficult task. We 

have chosen to use a format that explicates all the text that is being written by the 

participants—Post-It entries indicated in bold, Chat entries in plain text —with 

additional descriptions of relevant actions in square brackets. This might decrease 

readability, but it is relevant for the analysis. Note that the indication of pauses is not 

necessarily accurate in real time, due to different machine capacities and 

configurations.  

Due to the specific nature of the activity under scrutiny, it is necessary to introduce 

the collaborative activity as well as the groupware system in some detail in order to 

provide a certain context for the analysis. 

 

6. Research setting 
 

Project DoCTA (Design and use of Collaborative Telelearning Artefacts) aims to bring 

a theoretical perspective to the design of ICT technologies that supports the socio-

cultural aspects of human interaction and to evaluate its use. In the first phase (June 

1998 - December 1999) we focused on the design and use of technological artefacts to 

support collaborative telelearning aimed at teacher training (Wasson, Guribye & Mørch, 

2000). Various scenarios utilising the Internet were used to engage the students in 

collaborative learning activities. The data used in this particular article was taken from a 

particular scenario called VisArt (Wasson, 1999). 

 

6.1 VisArt and TeamWaveWorkplace  
 

The VisArt scenario involved students taking courses at three educational institutions 

(University of Bergen, Nord-Trøndelag College, Stord/Haugesund College) in Norway. 

Teams comprised of 3 students, 1 student from each institute, collaborated to design a 

learning activity. There were no opportunities for the teams to meet face-to-face. 
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TeamWaveWorkplace2 (TW) was used as the main information and communication 

technology. The VisArt activity took place during February and March 1999. One week 

of training in using the TW tool for collaboration proceeded three weeks of design 

activity. In the design activity, the teams designed TW rooms for learning about some 

topic they agreed upon.  

TW is based on the metaphor of shared networked places. Virtual team rooms 

provide a permanent shared space where teams can conduct meetings, store 

documents, share URL links and co-ordinate and communicate with one another. Each 

team can build a set of different rooms and each room can be customised by the team 

to suit their specific needs by using any of the 19 tools provided. The tools include: 

Address Book, Brainstormer, Calendar, Chat, Concept Map, Database, Doorway, File 

Holder, File Viewer, Image Whiteboard, Meeting Roster, Message Board, Personalised 

Message, Post-It, ToDoList, URLRef, Vote, Web Browse, and the on-line help. Figure 1 

shows a TW room with user-defined configuration of some of the tools. The three team 

members are in the room as indicated by the icons along the top of TW—the happy 

face, the text data, and the picture, respectively.  

 

Whiteboard 

Message board 

Chat function

Post-it note 

 
 

Fig. 1: Screen shot of group working together using TeamWave 
 
 

 
 
 
 

                                                 
2) http://www.teamwave.com 
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7. Analysis 
 
7.1 The task 
 

In the activity under scrutiny, the participants’ task is to create a learning environment 

on the topic of alternative energy sources for pupils in 6th grade. The focus of attention 

is on an early stage in their work. At first, such an activity involves different actions to 

do with specifying and negotiating the task and formulating suggestions for how the 

task should be interpreted, understood, and carried out. All of these issues involve 

reflection and negotiation about the goal, the knowledge domain, the resources that 

should be available, and the skills and knowledge required by the pupils. In the 

following extract some of these issues are specified and negotiated in interaction.  

The participants, Susan, Tony and Paul, are interleaving between different activities 

and tools. The tools they utilize are two Post-Its and the Chat. The Post-Its function as 

a kind of collective memory for the group in the sense that it enables them to save their 

specifications of the task for later reworking. What is being typed in the Post-It is 

character-by-character visible to the others in the room. When it is necessary to pose 

questions, requests or suggestions due to some specific need, the Chat function is 

used for quasi-synchronous communication. With the Chat, the typer has to hit enter 

before the others see what has been typed. 

 
1.Tony: hw [erases] how [erases how and a text fragment “alternative 

2. energy forms”] 

3.Susan: [moves her pointer to the Post-It while Tony is erasing, then  

4. immediately starts writing on a Post-It entitled “Task and  

5. approach to problem:”] why 

6.Susan:  what are you planning to write there Tony? [Tony moves his  

7. pointer to another Post-It while Susan types her message in the  

8. Chat. Susan moves her pointer over Tony’s icon/avatar at the  

9. top, which displays that he is active and typing in chat.3 Susan  

10. extends the window of the Post-It then continues writing:]  

11.Susan:  the name “alternative” energy sources? 

12.Tony:  It’s easier to continue if we have a problem to relate to… 

13.  (12.0 second pause) 

14.Susan:  more [Paul moved his pointer to the Post-It] 

15.Susan:  Which energy sources do we have?  

16  (5.0) 

17.Susan:  Which are healthy for the environment?  

                                                 
3) This is an awareness function in TeamWave, that displays in text what the selected participant is doing in the room. 
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18  (39.0) 

19.Susan:  Advantages and disadvantages with the different types of  

20. energysources  
21.Tony:  Main problem: how to teach children in 6th grade about  

22. alternative energy sources with the aid of CSCL. 

23.Tony:  ??? 

24.Paul:  Sounds good [erases it immediately after he’s written it, and  

25. before Susan posts her message in Chat] 

26.Susan:  shall we presuppose that they are already familiar with the  

27 software? 

28.Susan:  if not it will be an extensive job [Susan moves her pointer to  

29. another Post-It called “What kind of rooms should we make”.  

30. Types “activities” then erases it.]  

31.Tony:  agree with you… we’ll presuppose that they can use TeamWave,  

32 and the tools that exist within it. 

33.Susan:  Activities for groups/collaboration  
34.Paul:  I agree 

35.Susan:  ok 

 

7.2 The social organisation of distributed collaboration 
 

Susan’s question in line 6 can be interpreted as a request for an explanation of what 

Tony is doing (lines, 1–2) and it is displayed as referring to the writing in the Post-It 

note. Her sentence is sequentially indexed to the previous activity he was doing, 

indicated by the use of his name and the use of the deictic category ‘there’. Tony treats 

the question as directed at him (line 12). As such, they display that they have the 

necessary alignment to go on.  

Now, let us speculate why Tony responded the way he did to Susan’s utterance in 

line 6. What was it with Susan’s utterance that made his interpretation reasonable and 

rational? The utterance could be doing at least three different things. First it could be a 

straightforward request for information in regard to what Tony was going to write on the 

Post-it and its relevance concerning their task and problem solving process.  

Second, it could be oriented to the fact that since Tony erases something from the 

Post-It, there is a social norm at work saying that he is required to provide an account 

of why he did it. This norm might be that individual actions must be co-ordinated with 

other’s actions and expectations in collaborative encounters such as this, were several 

students are engaged in achieving a task together. Since Tony neither explains why he 

erases something from the Post-It note, nor produces another sentence that replaces 
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it, he has in some way violated a social norm. As such, Susan’s account makes visible 

and calls attention to the fact that Tony is accountable to this norm.  

A third interpretation might be that she is orienting to a possible interruption of Tony’s 

action. The Post-It allows only one to write at a time. In this case she is orienting to the 

fact that her own actions might be violating commonly accepted norms to do with 

interrupting others. However, something which does not support such an interpretation, 

is that she might have formulated her self differently. If this was the case it would have 

made more sense to start the sentence with for example “I’m sorry, but what …”.  

When we as analysts are engaged in making sense of naturally occurring interaction, 

we encounter problems if we only look at isolated utterances. That is to say, it is 

impossible to examine the participants’ orientations this way – what they treat as 

relevant in their talk. As such, we need to look into the sequential unfolding of the 

activity to establish how the participants make sense of each other’s utterances.  

If we look at Tony’s answer in line 12 we see, by the way he responds, that he does 

not treat her utterance as a simple request, but orient to the fact that he might have 

violated a social norm in regard to how such a collaborative activity is organised. This 

is because he does not provide a straightforward answer, but, rather, produces an 

argument for the requirement of a problem solving strategy for ‘their’ group.  

The participants orient to and invoke norms governing interaction. In this particular 

case Tony is managing accountability to this norm by providing an argument for a 

particular problem solving strategy. Susan does not argue with Tony’s account, but, 

rather, continues to write on the Post-It note. A question that arises is concerned with 

what it is with how Susan’s utterance is put together that make this particular reading 

relevant.  

It is difficult to establish exactly what it is with her utterance that makes Tony’s 

utterance appropriate, because the sentence does not have any features of delivery 

that are common in talk, like intonation, pressure and so on. Perhaps it is the use of the 

personal pronoun, which in some way constructs Tony as a group member with certain 

obligations. The sentence also has certain directness to it. It is somehow confronting 

Tony. Her utterance makes an account of what he is doing relevant. He cannot simply 

say, “Well I was just writing something”. He has to account for what he was writing and 

how it was related to the activity they were engaged in. As such, he is in and through 

his action accountable to the groups’ joint collaborative effort. That Tony’s 

interpretation is regarded as appropriate is made visible by the fact that Susan does 

not go through any efforts to repair her utterance. Neither does she produce any 
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disagreements with Tony’s account. Instead Tony elaborates on his account and 

reiterates their common task goal in lines 21-22. 

Another interesting aspect regarding how the participants are sensitive to each 

other’s actions as part of a collaborative activity, concerns how Susan, while engaged 

in specifying the task, provides a possible invitation to the others to join in (line 14) if 

they have comments or additional formulations. This utterance is probably sequentially 

related to her formulation in the post it ‘why’ (line 5) ‘the name ‘alternative’ energy 

forms?’ (line 11). Since no one responds to her invitation she continues producing 

formulations relevant to the Post-it ‘task and approach to problem’ (lines 15,17,19,20). 

As such, she coordinates her activities with the other interlocutors by explicitly inviting 

them to participate in the process, something which is made observable and available 

to the other interlocutors in and through her action.  

In collaborative activities such as these, it might create difficulties if one of the 

participants takes too much control over the collaborative effort. In that sense her 

actions can be interpreted as a way of managing this potentially delicate issue. She's 

managing accountability in the sense that she later might be held responsible for not 

inviting the others to collaborate in the problem solving process. In this sense the 

sentence “more” does two different things. It is both an invitation to participate, and an 

orientation to the social rules and norms that structure collaborative processes. 

Collaboration processes are composed of locally situated actions like these, where 

participants are sensitive to the social organisation of interaction. 

In lines 26–27 Susan introduces a new topic by asking a question, or at least it is 

formulated as a question. However, in light of her formulation in line 28 it might be read 

as an assertion since in line 28 she produces an additional description that works as an 

argument for her previous assertion. Tony’s uptake in lines 31–32, where he produces 

an agreement, indicate that this is the way he made sense of her utterance. Moreover, 

Paul produces an agreement in line 34, something which is acknowledged by Susan in 

line 35, thereby constituting it as an opinion agreed upon by the group as a whole. 

The establishment of some kind of joint focus or common interpretation is a 

presupposition for doing joint problem solving. But it is also important to notice that this 

can conflict with individual work. The relations between individual work and collective 

decision making, is continuously negotiated. In this particular case this is illustrated by 

the way the participants co-ordinate the production of statements in Post-Its with the 

actions of the others.  
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However, how the ordering of the tool interplayed with the participants’ sense making 

has not been made into a specific analytical concern. This is the topic of the next 

section. 

 

7.3 Distributed communication 
 

One feature of the extract above that might indicate a problem with quasi-

synchronous distributed communication happens in line 24 where Paul says ‘sounds 

good’. This is occasioned by Tony’s request for acknowledgement in line 23, a request 

which again is sequentially related to his formulation of the ‘main problem’ in lines 21–

22. It is interesting to note that Paul produces the acknowledgement using the Post-It 

note instead of the chat function. Although he erases it immediately, it might be an 

indication of two interrelated issues.  

Firstly, in social interaction there is often a need to be able to produce a quick 

response, especially after one of the other interlocutors explicitly has requested a 

response. Secondly, it might be an indication of the fact that it is difficult to coordinate 

multiple tools, tools which make available different opportunities for action, as part of 

an activity which also require more synchronous forms of interaction. Even chat, which 

is designed in order to support more synchronous forms of communication, does not 

provide the same opportunity for providing immediate answers (Garcia & Jacobs 1999).  

Anyhow, it is obvious that such an activity involves considerable challenges for the 

students in regard to how they coordinate their activities and the tools they employ in 

the process. However, this is something which cannot be attributed to the tool as such. 

How participants develop practices that enable them to manage such problems is the 

topic of the next section. 

 

7.4 The use of Post-it notes for synchronous communication 
 

As mentioned above, a problem with Chat is its quasi-synchronous character. The 

sequential aspects of talk becomes rearranged, because the utterances are not 

necessary related even though they appear in next positions (Garcia & Jacobs, 1999). 

There is a delay between the production and the posting of the utterance, and this 

might pose problems for the participants’ sense-making practices. This does not seem 

to be such an immense problem for the participants in the first extract. This is due to 

the specific activity that they are engaged in, where they are not really in need of 

continuous synchronous communication. The main activity is to specify subtasks and 

the Chat is mainly used as a co-ordination tool. However, perhaps Paul’s utterance in 
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line 24 is an indication of a minor problem with Chat. He uses the Post-It, among other 

things, because it allows for the provision of immediate feedback to a previous 

utterance. 

In a different group (figure 2) the participants found a way around this problem, when 

they where in a phase of their work that required more synchronous communication. In 

this phase they were co-ordinating some activity, recalling and discussing earlier work 

that had been done, and planning future activities. The participants used the Post-It’s 

as a form of Chat, that is, they created a chatroom by placing Post-It’s beside one 

another and by putting their names as headings. These tools provided them with the 

opportunity to monitor what the others where saying, something which enabled them to 

respond at the appropriate time. The Chat does not allow for the monitoring of the 

speakers’ actual production of the utterance. This might be important when doing 

synchronous interaction, because the other participants can co-ordinate and make 

sense of each other’s activities, react properly and respond at the right time to 

questions, assertions and arguments. Even though we do not go into any detail in 

regard to this extract, we believe it is an interesting illustration of how such tools 

provides certain opportunities for acting and how this is closely intertwined with what 

the participants are trying to accomplish. 
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 Post it notes 
used for 
synchronous 
communication

 
 
 

Fig. 2: Screenshot of group doing synchronous communication using Post-It notes 
 
 
 
8. Conclusions 
 

In and through this analysis we have tried to demonstrate how a collaborative activity 

such as this can be organised and how the participants in and through their actions 

establish a form of ordering that enable them to manage their task. What is more, we 

have demonstrated how the opportunities that groupware systems make available in 

regard to distributed collaboration, is closely intertwined with what the participants are 

actually doing with it for what purposes. The use of the Post-It to conduct synchronous 

communication, works as an illustration of the fact that a technological tool, which is not 

necessarily designed for such a purpose, can be actively constituted and ordered as 

part of practical activities. 
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Abstract 

This paper explores the design of computer supported collaborative learning activities. There 
is a need for methods to develop learning activities suitable for various domains. The context 
in focus here is workplace learning, specifically collaborative learning among mobile and 
distributed colleagues. The design method proposed builds on input from qualitative studies, 
organized learning activities and the possibilities of new technology. Scenarios are used to 
be able to evaluate and innovate learning activities. In this paper the use of learning 
activities (generally accumulated from research in a non-work context) is combined with 
qualitative studies to inform design of IT-supported workplace learning. When applying the 
method to a case of introducing a specific collaborative learning activity (multimedia 
scenarios) to a context of mobile and distributed workers, it proves useful. 
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1. Introduction 
 

This paper explores the design of computer supported collaborative learning (CSCL) 

activities. We present a method that addresses the problem of making learning 

activities suitable for specific contexts using qualitative studies and scenarios. The 

method is presented as applied to a case of introducing new learning activities in the 

context of mobile and distributed work. 

During the past decades the development of information technology (IT) has been 

accompanied by a trend towards incorporating these technologies in collaborative 

learning activities (Koshmann, 1996). The effects and possibilities of this have been 

studied. The field of research on CSCL has generally explored this within an 

educational setting, in classrooms and has generally ignored the workplace as a 

context for intentional and organized CSCL activities.
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Organizations are dependent on learning and knowledge (Prahalad & Hamel, 1990) 

and managing and developing these is a crucial matter. The importance for 

professionals to continuously learn is given major attention in both research and 

practice (Fischer, 2000). This is often put forward as the main source of personal as 

well as corporate competitive advantage (Senge, 1990). By providing designed 

learning activities, everyday learning among workers can be supported and guided. In 

this paper the specific type of learning activities discussed is organized activities where 

learning is intentional (i.e. learning is the aim of the activity). The activities that are in 

focus here can be more or less formal, and they are always intended to be 

collaborative. 

Mobility can be considered as a circumstance shaping and framing the engagement 

in collaborative activities, in the use of technology, as well as in other activities. 

Mobility is, in this paper, used to describe the spatial mobility of people (Ljungberg & 

Kristoffersen, 2000). The idea of designing CSCL activities using wireless technology 

and incorporating the aspects of mobility has been explored within the context of the 

classroom (Roschelle & Pea, 2002). The concept of mobility has been extensively 

discussed in research (Kakihara & Sørensen, 2001; Lyytinen & Yoo, 2002; 

Weilenmann, 2003), and will not be further explored here. 

This paper aims to formulate a method for designing CSCL activities for specific 

groups of learners, and to bring in experience from learning activities designed for 

other contexts. We argue that there is a need for methods that help us in tailoring 

CSCL activities for new contexts, inspired by the successful results from other 

domains. In this paper a case of mobile and distributed learners is used in order to 

exemplify and develop this method. The focus of the study is: 

How can the learning needs and contextual frames for specific groups 
be incorporated in the design of CSCL activities? 

The remainder of the paper is organized in the following sections: The next section is 

a discussion of related work on the design of learning activities, it presents the basic 

starting-points concerning learning that the method is based on. We then continue with 

a description of the suggested design method. After this, a group of mobile workers 

are taken as an example case of how new contexts shape and frame learning 

activities. Section five describes the research approach applied. The following sections 

describe a case of designing a CSCL activity for mobile and distributed workers. The 

paper ends with the results from an evaluative workshop and discussion on the 

suggested method. 
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2. Designing learning activities for specific contexts 

As mentioned in the introduction, CSCL activities have been studied extensively 

within the context of schools. One example of this “contextual bias” is the proceedings 

of the fourth international CSCL conference. The proceedings present 51 full papers 

(Stahl, 2002). Out of these 51 papers 34 was involved with design and/or 

implementation and/or study of CSCL activities within school student context (from 

kindergarten through to university studies). Four papers focused on a school context 

but from a teacher perspective. Six papers discussed CSCL theories or methods from 

a non-specific context standpoint. Of the other seven papers four papers did in some 

way include research on adult learners and only one of these papers studied the 

design and implementation of CSCL activities within the workplace. The CSCL 

community has been successful and innovative concerning new ways of incorporating 

computers in learning activities for the classroom and it is important to be able to use 

these experiences in CSCL design aiming at new contexts. 

Research on computer supported learning that focuses on student-student interaction 

has also been done within the studies of asynchronous learning networks. Within this 

field of research the effects that computers have on the learning outcomes have been 

in focus (Dutton, Dutton, & Perry, 2002). However little work has been done 

concerning workplace learning and how computer supported learning activities can be 

designed for settings other than traditional education. 

The research on the involvement of IT in learning activities has traditionally focused 

on making courses available for distributed students as well as using the computer 

individually and collaboratively in the classroom (Laurillard, 1993; Leidner & 

Jarvenpaa, 1995), taking a school or classroom perspective on learning activities. 

However, “Learning can no longer be dichotomized into a place and a time to acquire 

knowledge (school) and a place and a time to apply knowledge (the workplace).” (p. 3, 

Fischer, 2000). Concerning IT-support for learning in work the dominating research 

fields are knowledge management (KM) and organizational learning. Within these 

fields, however, the main focus has not been on creating IT-supported learning 

activities but rather on how to codify, store, distribute and manage information as a 

support in knowledge work. Thus, taking an infrastructural perspective on learning at 

work as compared to a focus on activities (Alavi & Leidner, 2001; Hendriks, 2001). In 

workplace learning, IT-support that stimulates active participation in collaborative 

learning activities in work as well as at work will be needed. 
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This paper is based on an understanding of learning and knowing as actions of 

humans participating in social contexts. Learning is situated in social practices and is 

shaped and framed by these practices. Lave & Wenger (1991) argue that “learning is 

not merely situated in practice – as if it were some independently reifiable process that 

just happened to be located somewhere; learning is an integral part of generative 

social practice in the lived-in world.” (p. 35).  

Learning is not a specific kind of activity but rather a component of all activity (Säljö, 

2000). However, activities can be supported (or hindered) and so can also learning. In 

this paper learning activities is used to describe an activity where the aspects of 

learning are in focus. Following this line of argumentation learning is the collection of 

experience from activities, or more precisely the appropriation of resources to think 

and resources to perform practical endeavors. What is described as knowing is putting 

these experiences to use (making them resources) in new situations. The learning 

activities discussed in this paper are activities that seek to bring new (and guided) 

experience to the learners. 

Concerning the connection between technology and learning activities Alavi (1994) 

discusses: “The integration of information technology with the college classroom, 

however, is by no means trivial and is not simply a matter of training the instructor and 

the students in the use of computers.” (p. 3).  

In this paper we agree that the study of how IT affects the learning activities and the 

outcome of these activities might be relevant, but we emphasize the need to examine 

how the context, as a whole, shapes and frames the engagement in CSCL activities. 

Research on collaborative use of computers in work have pointed to the importance of 

understanding the use from a perspective of the use context and situation (Schmidt, 

1999; Suchman, 1987; Whittaker, Frohlich, & Daly-jones, 1994). Also in the field of 

learning in work the aspect of situated action has been in focus brown (Brown, Collins, 

& Duguid, 1989; Lave & Wenger, 1991). To design innovative computer supported 

learning activities we have to take into account the aspects of the new technology as 

well as the new context of use, not only regarding the content but also regarding the 

organization and design of the activities. 

We argue that pedagogical activities developed for school activities can serve as 

basis and inspiration in the design of activities for use in the workplace. Even though 

school and work are in many ways different, there are also many similarities. 

Svensson (2002) discusses this: “Examples of such more or less globally shared 
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educational characteristics are the power relationships between students and 

teachers, methods for instruction, and structures and methods for examination.” (p. 7) 

Fisher (2001) describes how conceptualizations of learning have to be changed when 

moving from a school/university perspective to a perspective of workplace learning. 

The change in conceptualizations points to the importance of contextualizing learning 

in real work activity (not viewing it as something to be involved with only in a 

classroom), understanding lifelong learning as something that involves peers and 

collaborating in real problem solving. He also points to how the new understanding has 

to affect the structuring of the learning activities. 

 

3. A scenario-based approach to designing CSCL activities for workplace 
learning 

 

The design method suggested here treats design problems as dynamic and ill-

defined. The process of design is not understood as the addressing of specific 

problems but rather the formulation of an understanding in a dialogic process with the 

design problem (Schön, 1983). Carroll (2000) describes the use of scenario-based 

methods in design in a similar way, “[scenario-based methods]… seeks to exploit the 

complexity and fluidity of design by trying to learn more about the structure and 

dynamics of the problem domain…” (p. 45). Thus, the design process is not only about 

merely “solving” problems but rather about exploring the problem through different 

designs. It is a process of learning, and understanding new problems through 

interaction. Orr (1996) describes a similar process of producing a representation of a 

problem through reflective manipulation of resources available. Problems are not out 

there for us to address but rather to formulate in the process of intentionally creating 

something new. 

The design method presented in this paper (see figure 1) builds on the use of stories 

(scenarios) as a tool to explore the possibilities for design of learning activities. As 

discussed above, learning is understood as contextually situated activity. To explore 

the context, data is collected concerning what shapes and frames learning activities 

within the intended context of use. This data is used to be able to develop further 

understanding of the problem as well as a scenario that portrays new use in a relevant 

and authentic fashion. We then look into what learning activities are suitable. If the 

design ideas could benefit from using new technology these possibilities should also 

be explored. Then scenarios are developed describing the suggested learning activity, 

the use of new technology and framing this in the context of future use. The use of 
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early prototypes as demonstrators is sometimes beneficial. This way the demonstrator 

introduces sometimes unfamiliar technology and creates a more specific picture of the 

intended use. It can also give the users a look and feel of the technology. The 

scenarios and the demonstrators are presented to the potential user group to be able 

to get feedback and inspiration for the continuation of the design work. 

 
Fig. 1: A method for designing CSCL activities adapted to specific contexts. 

 

The use of fieldwork as an input into design processes is preceded within the field of 

computer supported collaborative work. Fieldwork can identify new possibilities for 

design of IT as well as provide an understanding of the context one is designing for 

(Bly, 1997). The use of ethnographic field studies in the design of IT is typically 

devoted to work settings such as offices (Belotti & Bly, 1996; Belotti & Smith, 2000; 

Suchman & Wynn, 1984), police work (Ackroyd, Harper, Hughes, Shapiro, & Soothill, 

1992), control rooms (Hughes, King, Rodden, & Andersen, 1994), and public 

organizations (Simonsen & Kensing, 1997). The data from the field help to further 
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explore the initial problem and thereby work as input to the design suggestions. When 

writing scenarios we also suggest the use of input from data collected in the setting of 

the intended use. The studies make it possible to incorporate some of the cultural and 

communicative aspects that are relevant in the organization, in the scenarios. 

Stories or scenarios have not only been explored within the field of design. Orr (1996) 

discusses how stories are used to represent the construction of understanding and 

how stories are used to represent and define problems. Wenger (1998) also discusses 

the importance of stories as tools in the construction of meaning. “Stories, for instance, 

can be appropriated easily because they allow us to enter the events, the characters, 

and their plights by calling upon our imagination. Stories can transport our experience 

into the situations they relate and involve us in producing meanings of those events as 

though we were participants.” (p. 203). The use of stories as a method for change and 

innovation is also used in organizational change, to be able to introduce and help the 

“users” of the story to appropriate new concepts (Denning, 2001). 

Involving stories in the design process is something different from only applying them 

ad hoc in everyday life. The scenarios that we use here are designed for specific 

purposes. They should portray a setting, include actors, have a plot and try to make 

the use of the proposed design explicit (Carroll, 2000). The story should enable 

readers or listeners to imagine themselves in the use situation, and in that way make 

them able to provide critique and new ideas concerning the use. 

  

4. Mobile workers and organized learning 
 

During the past decades the understanding of work and management has been 

changing, evolving from predictable, deterministic work patterns to more contingent 

and idiosyncratic forms, distributed in both time and space (Brown & O'hara, 2003). 

Work-conditions demand that people become more mobile and new technological 

possibilities is allowing a mobile and distributed work style (Ljungberg & Kristoffersen, 

2000). The evolution of work and the development of expertise have not been 

accompanied by innovations in the models used in workplace learning and training to 

develop this expertise. Although contemporary models are useful for many types of 

employee development, their potential for developing the type of skilled performance 

needed in a contingent and dynamic work environment is questionable (Torraco, 

1999). 

Mobile work is often distributed in time as well as place (Ljungberg & Kristoffersen, 

2000). Workers operate in temporary work constellations. People work from home, on 
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the move and in flexible office environments. These people have to adapt their 

everyday learning to these mobile situations (Lundin & Magnusson, 2003). 

Previous research and also the interviews presented later in this paper indicate, that 

it is often difficult for people working distributed and mobile to allocate time to 

participate in face-to-face co-located learning activities (Fagrell, 2000; Lundin & 

Nuldén, 2003; Nardi & Whittaker, 2002). The respondents in the interviews also 

express that it is problematic to coordinate their mobility to allow synchronous 

interaction with colleagues. Mobile workers and their organizations request alternative 

learning opportunities suitable to their prerequisites. This difficulty is what establishes 

the need for changing and innovating learning activities for this group of workers. 

 

5. Research approach 
 

The research approach applied in this paper suggests that there is a need for critical 

and systematic research in the realm of IT, but this has to be accompanied with 

creative and innovative ideas for designing new applications and services. In this 

paper the design method applied is combining pedagogical research, data from the 

context of use, as well as an understanding of possible technical solutions. This 

research is based within the field of informatics, which is a discipline focusing on the 

current developments in IT use (Dahlbom, 1996) and presenting new ideas for such 

use (Dahlbom & Ljungberg, 1999). 

Using the proposed method we first need to identify a problem. This was done 

through interviews, previous field studies and with inspiration from other research. To 

give input to the design process we conducted interviews with six project managers 

from three Swedish organizations. The interviews were of informal conversational 

format (McCracken, 1988) and lasted for approximately one hour. The interviews 

covered the person’s background and how they have engaged in learning activities 

concerning project management, how they manage projects in general and people in 

projects more specifically. They were also asked to comment the ideas of mobile 

learning activities. 

In combination with previous experience within CSCL, the interviews constitute the 

firm ground on which the scenarios are built. Demonstrators of suggested technology 

was constructed. To receive feedback and evaluate the ideas concerning mobile 

learning activities, the scenarios, as well as some of the possible devices which the 

suggested types of applications might be used on, was presented to a group of 

potential users during a workshop. 
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6. Results from interviews 
 

All the interviewees manage large and critical projects. They work while traveling, 

they go from one meeting to the next and their working days are filled with unplanned 

meetings.  They rarely have time for informal interaction with colleagues and have 

difficulties in engaging in collaborative activities. This small sample is used mainly as 

an inspirational input to the scenario, rather than trying to provide complete 

understanding. An analysis of the data from the interviews has been previously 

published (Hardless, Lundin, & Nuldén, 2001). 

Below we present some of the statements made by the project managers concerning 

time and organization as two of the main difficulties when trying to find time for 

organized learning activities a well as a lack of possibilities to network and engage in 

collaborative activities. 

The project managers bring up the management of time as an important issue. Most 

of them said that they feel that they only have time for the “real” work in the project and 

nothing else. They experience that projects are becoming more time critical and that 

there often is a lack of resources. One of the consequences is that organized learning 

activities have to give priority to other activities in the projects. Only one of the project 

managers saw the issue of time in a different way: “Planning is the key to successful 

competence development; you need to be very thorough with your calendar. If you do 

that, you can participate in as many courses as you want.” Where as the rest of the 

project managers were quite unanimous in their comments. One said: “It doesn’t 

matter how thoroughly I plan, there are constantly situations emerging, forcing me to 

give courses very low priority.” This points to the dynamic and unpredictable 

environment in which these managers have to work and how any new activity has to 

be adapted to fit an unpredictable use pattern. During the interviews one of the 

managers stated that he had participated in courses, but that “coming back to work 

after a course you have a lot of work to catch up on, and the days before a course are 

quite hectic too.” In the descriptions that the managers give of learning and work, 

learning activities is not seen as an integral part of work but rather something else, 

something that is and should be separated from daily work activities. 

The organizations have explicit policies stating the importance of competence 

development to the company. But then the “real work strikes back”; as one project 

manager puts it. “I have seen it so many times, that people been promised to 
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participate in a course, but then requested to cancel their participation because the 

project comes first.” Three of the managers admitted that they had denied project 

members to participate due to heavy workload in the project. Learning is talked about 

as something disconnected from everyday work. 

A few of the managers had some experience of distance education and computer 

supported learning activities, but their experiences were not all positive. The main 

critique was the lack of interaction with other people in the courses they had attended. 

This indicates that mobile workers often find it problematic to participate in traditional 

learning activities. They require new forms of educational activities, in which they can 

participate at the time and place of their choosing. New activities, based on learning 

through shared practices, shared goals and shared conceptualizations of work tasks 

are needed. Learning activities for mobile workers must strive to support continuous 

cooperation among colleagues, and continuous participation in the development of 

community practices. 

The interviewees found it necessary to either change the organizational situation to 

allow employees to participate in traditional courses or find new approaches to 

organized workplace learning. We chose to explore how possibilities of continuous, 

daily and collaborative learning can be innovated among mobile workers. In the 

following sections we propose a new approach to workplace CSCL. 

 

7. Learning Models 
 

In this section we introduce a suggested computer supported learning activity 

developed for face-to-face collaborative learning (i.e. not adapted for mobile use). The 

stationary model has been successfully tested in different organizations (Nuldén, 1999; 

Nuldén & Scheepers, 1998) and has been redesigned and implemented to support 

mobile workers (Lundin, 2003). The case presented in this paper is taken from this 

redesign process. We first present the stationary activity and then the suggested 

redesign for mobile settings is discussed. 

 

7.1  Multimedia scenarios 
 

Multimedia scenarios are based on PIER, which is an approach to organizing 

learning activities using Problem based learning (PBL), Interactive multimedia (IMM), 

Experiential learning and Role-playing. 
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PBL builds on a fundamentally different understanding of learning than “traditional” 

teaching methodologies. It is a significant challenge to orthodox beliefs about 

education and learning (Margretson, 1991). PBL is; 

 

“…a way of constructing and teaching courses using problems as the stimulus and 

focus for student activity. It is not simply the addition of problem-solving activities to 

otherwise discipline centered curricula, but a way of conceiving the curriculum which is 

centered around key problems in professional practice.” […] “… problem based 

learning starts with problems rather than with the exposition of disciplinary knowledge” 

(p. 333, Boud & Feletti, 1991). 

 

It is the responsibility of the educator in PBL to present stimulating problems. A great 

deal of attention has been focused on IMM in the educational domain. Commonly, IMM 

uses hypertext to permit links among pieces of information such as text, sound and 

graphics, and the learners “explore ideas and pursue thought in a free and non-linear 

fashion” (p. 77, Bieber & Kimbrough, 1992). IMM has evolved during the last years, 

from simple drill-oriented programs to advanced simulations where users receive 

support for understanding complex matters. 

We see three current trends with IMM in general and educational settings. First, the 

World Wide Web rather than the CD-rom is becoming the main channel for distribution 

of IMM. Second, there is a shift from multimedia for individual learners towards 

multimedia application for groups (Nuldén & Scheepers, 1998). Third, the interactivity 

that is getting the most attention is the interaction among the participants in the group 

working with the IMM, rather than the human-computer interaction. 

Experiential learning refers to an encounter that the learner experiences. From this 

encounter, learning is initiated. In experiential the learner directly encounters the 

studied phenomenon (Kolb, 1984). Experiential learning is participative, interactive, 

and applied. It means experiencing the environment at first hand and to be confronted 

with processes that are uncertain. There is a long history of simulations, games and 

role playing in various educational contexts (e.g. Van Ments, 1989). Role-plays can be 

described as dramas in which a number of participants are asked to portray a 

particular character, but no lines are provided for actors (Steinert, 1993). 

The multimedia scenario takes about three hours to go through and is conducted 

face-to-face in groups of 6-8 persons with a big screen display for presenting the story. 

The scenarios paint a colorful picture of a situation relevant to the participants. Using 
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movie clips, audio files and text the group is introduced to a fictitious scenario. For 

example: one scenario describes the progress in a fictitious development project. This 

scenario is used in an organization that has a problem with overview in projects. The 

participants are confronted with some background information. They are each given 

different roles to play in the scenario. A story about a project is introduced to the 

participants, the storytelling is made vivid by multimedia. The members of the role-

playing project group have to make choices, trying to make this project a success. A 

session is two to three hours depending on how much discussion the participants 

engage in. When the scenario ends the project also is finished. This way time is 

compressed in the project to create an overview. As mentioned the multimedia 

scenarios have been successfully tested in face-to-face settings. 

 

 
 

Fig. 2: The picture shows a multimedia scenario used in a stationary setting where 
the group of learners participates synchronously in the scenario using a large 
screen. 

 

Our application of the PIER approach consists of four activities: (1) concrete 

experience through role-playing with the aid of a multimedia scenario, (2) a period of 

reflection, (3) seminar where the scenario is discussed, and (4) ongoing and organized 

learning processes. The first activity is given most attention in this paper. 

 

7.2 Mobile scenarios 
 

With mobile technology and new networking possibilities it is technically possible to 

make the multimedia scenarios available for mobile workers. Participants will have the 
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opportunity to connect and engage in role-play at the time and place of their 

convenience. However, the transfer to a mobile setting is a great challenge. 

The original multimedia scenarios, being face-to-face, are suitable for role-playing, 

communication and direct response among the participants. In the mobile scenarios 

(MoS) it is important to sustain as much as possible of the original activity’s benefits. It 

is difficult both because of the limitations of the communication technology available as 

well as the methodological differences concerning asynchronous and mobile 

participation. We are attempting to create an application and an activity used on 

handheld devices that encourages and simplifies communication within groups as well 

as supports CSCL activities. 

The duration of the MoS will not be as compressed as in the multimedia scenarios. 

Since the participants engage in the activity in an asynchronous way and it is important 

that the scenario is role-played as a group activity, it is rather dependent on how much 

time the participants spend using the MoS and how fast they “role-play” through it. 

When introducing collaborative learning parallel to daily work tasks we cannot assume 

that all participants have the same possibility to actively engage. Therefore the 

learners can be at different levels of progress in the collaborative learning activity. To 

facilitate collaborative activity the progress of the participants has to be synchronized 

in some way. One way of creating synchronicity is to let the story guide the role-

players. This can be done by locking the story at set scenes and not revealing the 

continuation until all participants have viewed the last part (this puts some pressure on 

the members to engage in the activity and not keeping the others waiting for them). 

The aspect of keeping momentum and keeping the group together have been further 

explored and has been addressed by using different methods that attempt to 

synchronize the participants (Lundin, 2003). The use of “cliffhangers” can also have 

effect that the participants anticipate the continuation of the story and actively use the 

MoS. 

8. Scenarios 

In this section two fictitious scenarios of a possible organized learning activity suited 

for the mobile worker are outlined. The scenarios are applying MoS as technology and 

activity. 

8.1 Scenario 1 - project manager education through a MoS 
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In this section a scenario where a MoS is used in a mobile setting is presented. A 

group of eight project managers working in a global telecommunications company are 

participating in a project manager education, which consists of distributed role-playing 

supported by a MoS. The MoS is supposed to prepare them for an international 

project. They will each be in charge of a part of the project at their local office. Below 

one user’s participation in the MoS on a typical workday is described. 

Lisa is the project manager of the Brazilian office. She is having a hectic day at work 

as usual. At the moment she is visiting a customer’s and waiting for a sales 

presentation to begin. She appreciates having some time to relax, but after a while she 

is getting bored. She is eager to see if there are any replies to her comment on the 

decision she, and seven other project workers, are trying to reach in the scenario. The 

scenario they are role-playing is a fictive IT project. She estimates that there is enough 

time to engage in the MoS so she connects her handheld device to the online activity. 

She views the new contributions to the discussion (Figure 3). 

 

 
 

Fig. 3. Lisa views the new contributions to the discussion in the MoS. 
 

In the scenario Lisa is acting as a controller, an unusual role for her. Bob, who is 

acting as the project-manager, has argued for a decision alternative that leads to high 

risk and high cost. Being the controller Lisa feels that the risk is too high. The other 

participants seem to go with Bob’s line of argumentation and she feels she has to 

explain that this might have devastating consequences for the project. She 

disconnects and walks into the meeting-room just in time for the presentation. 

Later that day, driving home from the customer, Lisa gets stuck in a traffic jam at a 

road construction. She doesn’t get very upset by this because all day she has been 



J. Lundin 

 219

planning her comment to the group in the multimedia scenario, she has just been 

waiting for a moment to record it. Once again she connects to the MoS (Figure 4).  

 

 
Fig. 4. Lisa records her contribution to the discussion while being stuck at a road 
construction. 

 

She records her contribution. Now the cars around her start to move so she puts her 

device on audio and listens to the other contributions concerning the decision while 

driving home. When she reaches her destination and has parked the car, she decides 

to vote for the low risk decision alternatives. It was predetermined that this scene in the 

scenario should end this evening and that all votes should be submitted before 

midnight. Through her handheld device she chooses the low risk alternative. She looks 

forward to the next scene in the story that depends on the result of the vote. It will be 

available the next morning. 

 

8.2 Scenario 2 - E-business education for mobile workers 
 

An insurance company is currently in the midst of an organizational change. In order 

to create a well-grounded starting-point for the change process concerning the sales-

persons, a learning initiative supported by the MoS is initiated. The focus is on e-

business and the activity is launched among a sales team (that to a large extent are 

working mobile and distributed). A group of 15 sales-persons are participating in the 

activity. Below is an illustration of a user’s participation in the learning activity in a 

typical work situation. 

Jack is traveling by train to meet an important client. He has to get prepared for the 

meeting but after reading through the background material of the customer he has time 
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to engage in the e-business role-play. He connects to the MoS activity that started this 

week, and views a short video that introduces the topic of the first week (Figure 5). 

 
 

Fig. 5. Jack views the introduction of the e-business education on the train. 
 

The video raises some interesting points. Jack is especially interested in the point 

about customer relations management (CRM). He decides to initiate a 

videoconference with a colleague in his group to discuss the issue right away. The 

handheld device indicates that his colleague will accept incoming videoconference 

calls related to the e-business education. Jack makes the call and they talk for five 

minutes and reach the opinion that CRM seems to be a fad. Jack decides to share 

their discussion with the rest of the group and posts a short written message in the 

common discussion area. 

When the train stops he disconnects and in the cab to the costumer he looks through 

the background material for the meeting once again. Later that day during a coffee 

break he is eager to know if the other participants have given any replies to his 

posting. He connects through his handheld device. There are three responses to his 

original message: one written message and two video-mails (Figure 6). 

The written message is from Susan who has posted a part of a study showing that 

CRM systems can increase customer loyalty by 54%. The two video-mails are from 

colleagues who argue about the pros and cons of CRM. Jack is pleased by the quick 

responses, he enjoys and benefits from discussing with his colleagues. This has up 
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until now been problematic due to their mobile and distributed style of work. Almost the 

only time that he got a chance to talk to his colleagues was at the company’s 

Christmas party.  

 

 
 

Fig. 6. There are three responses to Jacks posting on the subject CRM. 
 

On his way to his hotel, Jack connects to the e-business education and streams a 

recording of a recent debate on customer empowerment from public radio. At the hotel 

he reads through some of the articles available through his handheld device. He feels 

he is able to make a stronger argument in the discussion now. Just when he is about 

to record his message he gets a phone call. His boss is in town and asks him to attend 

a dinner meeting this evening. On the subway on his way to the dinner Jack records 

his message (Figure 7). He smiles to himself and thinks: “This is mobile learning at its 

best….” 

 



Designing CSCL Activities for Specific Contexts 
 

 222

 
Fig. 7. Jack records his message on the subway. 

 

 

9. Workshop with potential users 
 

In accordance with the suggested design method we presented the two scenarios to 

potential users to evaluate the use and involvement in the proposed learning activity. 

The purpose was to examine whether MoS is a feasible way to support mobile workers 

and to receive input to the design process. Twelve people who considered their work 

to be mobile in some sense was guided through the scenarios as well as confronted 

with basic demonstrators (a mobile device with visualizations of the applications and 

some interactive capabilities). Demonstrators were implemented on the Sony VAIO C1 

Picturebook (Figure 8) and on the Compaq iPAQ Pocket PC (Figure 9). iPAQs were 

used for simulation of the expected small screens of future portable devices. The Vaio 

(small size, built in video camera) is suitable for testing video conference with a 

wireless LAN. They had hands-on opportunities and were asked to think out loud. 

They were enthusiastic. One commented the use-cases: “It would be great to have the 

opportunity to competence develop while traveling but it should never be a must”. 

Another of the participants said: “I like the idea of sharing knowledge with colleagues, I 

never have a chance to do that in my daily work”. The participants generally expressed 

quite positive attitudes to the idea of MoS. When trying out the demonstrators we 

received mostly technical and design comments but one participant said, “I like the 

built in networking activities [text, audio and video communication], but I doubt that 

engaging in video conference in public will really work”. The participant’s reluctance 

was not further explored but one important aspect of the problem is the engagement in 

non-public activities in the public space. 

 
Fig. 8. The Sony VAIO picturebook C1XS. 
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From this study we cannot draw any major conclusions concerning the use of the 

MoS, but the response from the participants indicate that the MoS are worth to explore 

more and therefore the learning activity will be further refined. The use of the 

demonstrators gave us valuable input on the possibilities and limitations of our 

concepts. Further refining of the concept of accessing role-play in a mobile setting and 

on mobile devices has been documented within the scope of a larger research project 

(Lundin & Nuldén, 2003). 

 
 

Fig. 9. The Compaq iPAQ. 
 

10. Discussion 
 

In this paper we have explored problems and possibilities concerning the design of 

CSCL activities. We have described a method using qualitative data, CSCL activities 

and technical possibilities as input in a design process. The method suggests using 

scenarios and experimental demonstrators to further refine and explore the problem 

and the design, and also to involve potential users in the process. The method is 

applied to a case of designing an organized learning activity (the MoS) for mobile and 

distributed workers. 

The method proved useful for exploring and structuring the design work, and a 

suggested activity and its support with new technology was proposed and refined. 

However, the feedback from the users was not very challenging or provocative. Rather 

their comments were supportive of the ideas presented. This at least gives some 

confirmation to the value of the ideas, but it is not very helpful in the refinement. One 

suggested way to improve this would be to leave the scenarios more open for 

interpretation and making them somewhat more provocative. From the evaluation we 

got an indication that the MoS is one possible way to support learning activities for 

mobile people. We suggest that the design method is not to be used in a causal way, 
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meaning that we cannot expect great learning activities to be the results just as long as 

the processes are guided by the proposed method. Rather it should be seen as help 

and inspiration in the design process, giving guidance in what inputs could be used 

and how the design work can be structured. 

Maintaining and developing knowledge is certainly also an organizational issue, not 

only a question about designing new activities supported by new technology. The 

cultural and organizational issues are important concerning how mobile workers 

prioritize and understand learning activities. 

Despite the technical possibilities with new networked technology, it is not realistic to 

expect that most people will engage in nice-to-have job-related training on their own 

spare time. We are also aware that many people find more traditional organized 

learning activities as one very important way to get away from their regular work, 

creating some distance and opening up for reflection on everyday work. These are two 

of the issues this project is investigating further. 

To further validate the method it should be tested in different contexts and with 

different groups of designers. It is also important that the proposed activities are 

brought to real use and are further evaluated. 
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ABSTRACT 
This paper addresses ongoing research into visualization of system dynamics models to 
help the understanding of complex systems. The paper discusses a prototype under 
development named “The Two-Shower Model”. This collaborative interactive learning 
environment presents learners with a seemingly simple task: to reach a pleasant 
temperature in two showers that share the same hot water resource. This is however an 
example of a complex nonlinear system that may be difficult to control. Both particpants 
must reach an understanding of how the system works in order to be able to control it 
together. The paper discusses how visualizations may assist the participants in that process. 
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1. Introduction 
 

We are surrounded by complex problems that can better be understood through a 

study of the complex systems of which they originate. Complex systems are generally 

difficult to understand and control. They are nonlinear which makes it hard to predict 

their future behavior based on experience. System dynamics is a method that is used 

to study complex systems by way of computerized modeling and simulation. The 

simulation models, however, tend to grow large in size and complexity, and may be 

difficult to understand for those who lack a background in system dynamics. Research 

within visualization and the field of computer supported collaborative learning may be 

utilized in order to communicate the characteristics of complex systems.  

Interactive learning environments (ILEs) may be used to aid people in learning to 

understand and control complex systems. In an interactive learning environment, 

characteristics of the system structure and behavior may be visualized in order to 
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explain to the participants what is happening in the system. In addition, the 

visualizations may provide a basis for communication of the decisions and conditions 

to participants who are collaborating, and thereby support them in the process of 

developing a mutual understanding of the system.  

We are currently developing a collaborative interactive learning environment where 

we aim to develop new ways of visualizing complex systems that may help participants 

develop a better understanding of such systems. The interactive learning environment 

is called “the Two-Shower Model”, and describes two showers that share a common 

hot water resource. 

 
Imagine the following scenario: 

You arrive at a hotel for the night, and tired from an exhausting journey you 

long to take a refreshing shower. The bathroom looks OK and the shower 

as well – until you turn on the water. You struggle to find the right 

temperature, turning the tap more and more desperately towards hot or 

cold with no immediate results. The temperature of the water keeps shifting 

from scolding to freezing. Finally, you realize that a little patience, waiting 

for the temperature to change before you turn on even more hot or cold 

water, helps more than cursing. Then you hear the shower in the next room 

being turned on, and it is the same story all over again. What happened? 

 
Although controlling the temperature of a shower is probably not a large problem for 

most people, it is still an example of an everyday encounter with a complex, nonlinear 

system. The decision maker is herself part of the system, and her decisions (changes 

in tap setting) feed back and change her situation (the temperature at the showerhead) 

after some time. The shower example is used in the interactive learning environment 

that we are currently developing. It is a two-user system where the participants are 

located next to each other, however on separate computers. They each control a 

shower and are encouraged to discuss what is happening in the model in order to find 

a solution of how the model works. 

The Two-Shower Model is developed as a prototype of a visualized complex system. 

Before describing the model in more detail, we will present the theoretical framework 

and background for the prototype design. In sections 2 and 3 we will briefly explain 

what complex systems are and why they can be difficult to understand. In sections 4 

and 5 we discuss visualization and grounding in relation to the understanding of 

complex systems.  
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2. Complex Systems 
 

A complex, dynamic system is a system whose structure consists of variables that 

influence each other through causal relationships. These variables form feedback 

loops, which are coupled with other feedback loops (see figure 1, an extract of the 

relationships in the simulation model that we are using in the two shower model). The 

interaction between the feedback loops is nonlinear, which implicates that an identical 

change in one variable will not always result in the same system behavior. This is 

because the state of the system changes over time, thus changing the impact of the 

controllable variable. In the case of the shower, using the same tap setting does not 

always result in the same shower temperature, because the effect that the tap setting 

has on the shower temperature changes over time based on the pressure of the water 

(which again is determined by other variables). This will be further explained in section 

6. 

 

 
Fig. 1. An example of causal relationships (an extract of the relationships and 
causal loops in the two-shower model).  

 
A study of complex systems typically involves more significant issues than that of 

controlling the temperature of a shower. There is a need for analysis of complex 

systems within a variety of disciplines. What are, for example, the causes of population 

and economic growth and decline within a city? Which forces drive the fluctuations of 

the labor market? How will the aids epidemic spread? What are the processes that 

influence inflation? How do environmental factors affect human migration? What are 

the economic forces that drive the fluctuations of commodity prices? These are 

examples of questions that we may try to obtain a better understanding of through an 

investigation of complex systems. 
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3. System Dynamics 
 

Our studies of complex systems are based on the system dynamic method. System 

dynamics is a method that is used to identify, understand, and utilize the relationship 

between structure and behavior in complex, dynamic systems (Jay W. Forrester, 

1961). In short, use of the system dynamic method always starts with the need to 

examine some problem. The problem is thought to be influenced by causal influence 

between variables within a complex system over time. The system and the variables 

are studied in order to map the structure that is believed to influence the problem. A 

simulation model is made, based on the findings. The model is then studied, and 

policies for how to solve the problem are tried out in the model before implemented in 

a real setting.  

The system dynamic approach utilizes computerized simulation models in the 

analysis of the complex systems. Most existing system dynamic models are presented 

by equations, stock- and flow diagrams, and simple graphs, which make a thorough 

understanding of the system difficult to acquire even for experienced mathematicians 

and system thinkers (Moxnes, 2000; Sterman, 1989, 2002). Figure 2 shows the 

structural relationships of the two-shower model, and is an example of a stock-and-

flow diagram. Figure 3 shows the behavior that is generated by the structural 

relationships in figure 2. For people who lack experience in reading these graphs it 

may be difficult to understand the relationship between the underlying structure and 

behavior. The purpose of our project is to find new ways of visualizing such systems in 

a manner that may help people get a better understanding of complex systems. The 

goal is for the visualizations to aid the users in the process of developing an 

understanding of the system, and thus be able to obtain control of the system. 

 

 
Fig. 2. Stock-and-flow diagram of the two-shower model. 
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Fig. 3. Behavior graph of the two-shower model. 

 

4. Visualization 
 

The visualizations are developed with the purpose of creating a base for 

communication for the participants and thereby help them collaborate in the process of 

understanding the system. Through the visualizations, the important characteristics of 

the system are highlighted. The system must be analyzed thoroughly before the 

visualizations can be developed. Based on the analysis the important structural and 

behavioral characteristics are gathered, and these are used as a base for creating 

visualizations of the system. 

The visualizations must portray what is happening in the system, how the structure 

causes the behavior and how the behavior feeds back and alters the structural 

relationships in the system. According to Tufte (1997, p. 9) “to understand is to know 

what cause provokes what effect, by what means, at what rate”. Tufte analyzes various 

visual representations of dynamics created by cause and effect relationships, and 

discusses how knowledge about such concepts can be represented graphically. He 

emphasizes the importance of making a close link between cause and effect as well as 

time in visual representations of data4. He emphasizes the importance of being able to 

communicate graphically. Our attempt to create new visualizations of complex 

systems, also require a consideration of the need to visualize the causal relationships 
                                                 
4 Tufte claims that graphics that lacked a link between cause and effect was the reason for communication problems that lead to 
the Challenger accident (Tufte 1997:42-50). 
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within the system. If the participants do not understand these, they will probably not be 

able to control the system.  

Tufte (1997) also discusses how a visual display where the order of events is 

unclear, also distorts the links between the causes and effects as these occur in time. It 

is impossible to determine the direction of a causal relationship unless it can be placed 

in time. Tufte uses an example of a graph that represents the cholera deaths during a 

cholera outbreak in London in 1854. In the original graphs made by John Snow, it 

seemed that the removal of a water pump ended the epidemic. Taking a closer look at 

the data, however, disclosed that the epidemic was already in decline before the pump 

was removed. The original graphs did not link the incidents to time properly, thus 

displaying a causal relationship improperly. The issue of time is important in our project 

as well. It will not be possible for the participants to understand the causality between 

variables without placing their behaviour over time. The main challenge when trying to 

communicate what is happening in a complex system visually is then to develop a 

representation of the causes and effects in the system, and how these relationships 

occur and change over time.  

Both the model structure and behaviour must be visualized. When creating 

visualizations of the model structure, important characteristics that are common for 

complex systems are considered. Examples are nonlinearities and delays in the 

system. A delay means that it takes time from a decision or change is made until a 

response is seen in another variable. The visualizations must represent this. The 

changes in behaviour must be visualized by displaying how the variables change over 

time. 

Through visualization, important characteristics of the system may be communicated 

to the participants. Rather than displaying the mathematical equations of the model, 

they are represented by images that are easier to conceive. In the two-shower model 

we have chosen to use color, animation, and photos to portray the system. Red and 

blue colors are utilized to indicate the difference between hot and cold water, because 

these colors are used to distinguish between hot and cold within many cultures. Motion 

and changing colors and photos are used in an attempt to communicate the changing 

states of the variables of the system. The participants can thus monitor and try to 

interpret the system behaviour as it unfolds. According to (Bartram, 1998) motion is 

useful for displaying complex information because of its pre attentive and interpretive 

perceptual properties. It may thus help the user to follow the changes that occur in the 

system. Photos/slideshows are used with the intention of promoting user involvement. 
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The purpose is to encourage participants to identify with the feelings that the people in 

the photos reveal, as well as communicate the conditions of the other participant. 

To understand complex systems it is important to be aware of how variables are 

interconnected and how the relation between them is dynamic and changes over time. 

In The Two-Shower Model the visualizations may enable the participants to monitor 

each other and help them realize that the effects of their decisions are connected. Their 

actions are displayed on both screens simultaneously, and this may help them control 

whether something that was said was understood by the other participant. The purpose 

of the visualizations is to assist the participants in the process of developing a common 

understanding of the system. Before describing in further detail how The Two-Shower 

Model is designed to help this process, we will briefly discuss aspects of collaborative 

learning relevant to the prototype design and clarify our use of the term grounding. 

 
5. Collaboration and Grounding 
 

When learning about complex ideas and concepts, collaboration has certain 

advantages over individual learning. Complex concepts may be simplified when 

explored and explained by an individual, and there are often misperceptions when 

multiple processes occur concurrently (Feltovich, Spiro, Coulson, & Feltovich, 1996; 

Koschmann, Kelson, Feltovich, & Barrows, 1996). Following this, we argue that the 

use of collaborative interactive learning environments may support the understanding 

of complex systems. An important aspect of the collaborative process is that the actors 

develop a shared understanding of the system or topic. This is often referred to as 

grounding. 

Grounding is the process by which participants in collaborative learning construct 

and maintain some degree of mutual understanding (Baker, Hansen, Joiner, & Traum, 

1999). Common ground does not necessarily refer to the internal knowledge that the 

participants have in common, but to something that is actively negotiated and re-

negotiated during the communication process (Arnseth & Solheim, 2002). Similarly, a 

recent paper (Koschmann & LeBaron, 2003) critique the constructs of common ground 

and grounding. They argue that in CSCW literature “common ground” has tended to be 

treated as an abstract but measurable entity. Analyzing a fragment of interaction from 

the operating room at a teaching hospital, Koschmann and LeBaron argue that Clark’s 

contribution theory of discourse – which the grounding theory arises from – fails to 

explain important aspects of the collaboration process. When interaction is analyzed 

as a goal-oriented process of establishing common ground, researchers may ignore 
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the ambiguities and dynamics of everyday conversation and collaboration (Koschmann 

& LeBaron, 2003).  

In this paper we continue to use the terms grounding and common ground. By 

applying these terms, or the term “shared understanding”, we do not imply that the 

participants are expected to acquire some mutual mental model of the system (the two 

showers) that they will be able to express in words, but only that they have reached a 

sufficient understanding to be able to control the system together. 

The need for tools in collaborative learning depends on the setting. We intend that 

the participants should be located in the same room to enable face-to-face 

communication. Grounding through oral and written linguistic utterances may be 

limited by the participants’ abilities to communicate their ideas and conceptions of the 

system, and their ability to interpret the utterances of other participants. The grounding 

process may be improved by a tool that enriches the linguistic utterances. We assume 

that grounding may be supported by providing visualizations of the conditions that 

each participant experiences during collaborative learning. Visualization of complex, 

dynamic systems may thus be used as a tool to support the grounding process and aid 

the participants’ development of an understanding of a complex, dynamic system. 

 

6. The Two-Shower Model 
 

The following describes an initial attempt of visualizing a complex system. A small 

simulation-based interactive learning environment is developed. ‘The Two-Shower 

Model’ is a simple model of two showers that share a common hot water resource. The 

reason for selecting this particular model as a starting point is that it consists of a 

simple structure, yet is sufficiently comprehensive to encompass the main 

characteristics that make complex, dynamic systems difficult to understand and 

control. The model describes a problem that many people have experienced in some 

way, and it may therefore be easier for participants to relate to the problem, 

communicate about the problem, and develop an understanding of how the system is 

constructed. 

The Two-Shower Model supports grounding through visualization of the participants’ 

decisions and the conditions on which these decisions are based. The underlying 

simulation model is based on an existing system dynamic model that illustrates the 

consequences of mutual dependency of decision-makers in relation to resource 

allocation (Morecroft, Larsen, Lomi, & Ginsberg, 1995). The Two-Shower Model 

simulates two showers that share a common hot water resource. The participants must 
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develop an understanding of how the underlying structure (the pipe system) renders 

control of the temperature difficult. There is a delay from a change is made in the tap 

setting until the water with the new temperature reaches the showerhead. Eager to 

obtain the right temperature, the participant may exaggerate the changes in the tap 

setting, disregarding the delay in the system. In addition, the pressure of the hot water 

resource depends on the tap settings of both showers. If one participant turns the tap 

extremely high, the other participant’s access to the hot water pressure is restricted, 

and her temperature sinks. This participant will then turn her tap setting up, which 

again influences the hot water pressure of the first participant. Controlling the system 

based on previous experience is difficult, because the same tap setting will not always 

result in the same temperature. An enduring comfortable temperature for both showers 

is only feasible when the participants are aware of each other and the reactions of the 

other and the system structure are taken into account when changing the tap setting. A 

shared understanding of the underlying structure and its effect on the behavior of such 

a system is therefore necessary in order to control it. 

 
6.1 The Interface of the Two-Shower Model 
 

The user interface of the two-shower model has two layers. In ‘the shower room’, 

only a few of the structural and behavioral characteristics of the system are visualized 

(fig. 4). The user controls the temperature of the showerhead by manipulating the tap 

setting. Feedback is provided in the form of slideshows of a person showering (see fig. 

5). Based on the shower temperature, the facial expressions of the person will change, 

together with the background color, and the color and scale of the thermometer. The 

participants can open a window with a slideshow of the conditions of the other 

participant. At this stage the participants receive only limited information about the 

underlying structure of the system, but hopefully sufficient as basis for discussion.  

If the ‘pipe’ button is clicked the second interface, ‘the pipe system’ appears. This is 

a more thorough explanation of the system structure and behavior (fig. 6). The pipe 

structure is presented by animations of how the pressure of the hot water in the tank 

changes, and how hot water flows through the pipes (to see an animated version of 

the interfaces described and presented in fig. 4 and 6, open this link to a screen 

capture video of the model in use).  

When an ‘information’ icon is activated, a series of explanations of the relationship 

between structure and behavior of the system is triggered. The effects of a change in 

tap setting on the other shower, and how this makes the other participant change her 
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tap setting, is explained in words (a model-generated narrative of the events and their 

cause and effects) and graphics. It may thus be possible to trace the effect of a 

change through the system, and see the reactions of the other participant. The 

interfaces are developed with the purpose of controlling the degree of complexity 

displayed. Assisted by these visualizations, the participants may develop a shared 

understanding of the system, and thereby collaborate to maintain a stable, comfortable 

temperature for both showers.  

 
Fig. 4. The shower room (participant 1, left, participant 2, right). 

 

 
Fig. 5. Example of photo sequence with changing temperatures. 

 

 
Fig. 6. The Pipe System (participant 1, left, participant 2, right). 
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7. Further Research 
 

The Two-Shower Model has not yet been studied empirically. Video analysis of the 

interactive learning environment in use will be performed. The goal of this research 

project is to create tools that can be used to create similar learning environment 

dealing with other examples of complex systems. 

In collaboration with our research group (Viste, Skartveit, Davidsen, Goodnow, 

Frotjold and Djupvik at the Department of Information Science and Media studies), we 

are currently working on a second visualized system dynamic model. This model is 

more complex and describes issues related to urban development of the UNESCO-

listed city of Quito, Ecuador. The dynamics of cities is a prevailing issue within the 

system dynamic community, as well as for city planners, government officials, and 

citizens of any city. Urban dynamics was first introduced to the field of system 

dynamics by Jay Forrester (Forrester, 1970). Forrester constructed a computer driven 

simulation model that represented a city as a system of interacting industries, housing 

and people. Urban development and related issues has since been a central problem 

analyzed by several practitioners in the field (Backus, Schwein, Johnson, & Walker, 

2001; Mayo, Callaghan, & Dalton, 2001; Piattelli, Cueno, Bianchi, & Soncin, 2002; 

Sudhir, Srinivasan, & Muraleedharan, 1997) 

In the Quito Model we use documentary video clips to illustrate the behavior of a 

simulated city (see (Skartveit & Viste, 2003). The user will play the role of a city-

planner of the historic city of Quito. The interactive learning environment is supposed 

to help the user understand the challenges of managing a city for mixed use: The goal 

is to create a city for locals, tourists, different social groups, commerce, and housing. 

Like in the Two-Shower Model, the user can change the variables of the model to try 

out different policies. As the simulation unfolds, short running video clips (20-30 sec), 

called up from a library of clips, will pop up on the screen as feedback (in a similar way 

as the slide show of the showering persons). These model-generated sequences 

represent the actual conditions of the system. When, for example, pollution reaches a 

certain level, clips related to contamination will be triggered, such as a taxi driver 

complaining about smog during rush hour. The video clips will work as comments on 

the simulation results, showing for example what consequences the user’s choices 

might have for the citizens. 

In the development of the Quito Model we will use insights gained from testing and 

development of the Two-Shower Model. As discussed previously in this paper, the 
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Two-Shower Model has relatively few variables to be visualized, and it is therefore 

easier to develop a simple user interface including all the necessary information. In 

contrast, the Quito Model is more complex, containing a larger number of variables, 

and non-linear interactions between them. This typically results in a wider variety of 

potential patterns of behavior. In such a larger and more complex case, problems 

associated with the organization of the user interface, the visualizations, and the 

narratives must thus be handled differently than in the simpler case of the Two-Shower 

Model. The interface must support the generation of longer and more complex visual 

narratives involving a greater number of combinations of linked variables and behavior 

patterns. The issue of how a user should traverse the narratives also becomes more 

pressing. 
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ABSTRACT 
It is widely agreed that the rate of change in many industries is faster than ever before. 
Strategic decisions are, in addition to top management plans, made on a day-to-day basis 
closer to the firms markets. In order for the decisions made by individual employees to be 
strategically coherent it is necessary that the employees develop a shared understanding of 
some of the basic assumptions and concepts affecting their business environment. This 
paper presents a computer-based collaboration tool, which is used in the context of strategic 
planning to facilitate knowledge sharing, knowledge utilization, and learning. 
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1. Introduction 
 

Internationalization of companies and changes in the external business environment 

has changed the role of strategic planning. The Strategic planning process can be 

viewed as a learning process where managers also try to develop a common fact base 

and agree on some basic assumptions concerning the internal and external 

environment. The strategic apex in multinational companies is also geographically 

dispersed which makes frequent face-to-face meetings more difficult. 

Management information systems often provide the hard quantitative data needed in 

strategic planning. Qualitative data e.g. the intuition and knowledge of frontline 

employees and middle management is, at least explicitly, often not used in the 

strategic planning process. Effective and successful strategies however require the 

participation of middle management and also the frontline employees. This is why a 

bottom-up strategy making is needed to complement the top-down strategic planning. 

In geographically dispersed companies it is difficult to achieve a coherent bottom-up 
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process, but information technology has provided new ways to communicate with 

each other. 

This paper presents a system, which can be used to facilitate management learning, 

utilization of existing knowledge, and knowledge sharing between the individuals of 

multinational strategic planning groups. The system has three basic building blocks: 

(1) a Questionnaire tool, (2) a Dialogue tool, and (3) a Planning tool. 

The Questionnaire tool is used to quickly and easily spread strategic questions to 

local situations. With the help of the Internet the answers are gathered for analysis. 

The analysis of quantitative answers is fairly straightforward. Qualitative answers are 

analyzed with a technique based on concept maps. With the help of the questionnaire 

tool it is possible to collect information and intuition of those who operate close to the 

markets. 

The Dialogue tool is used to provide an environment where strategists can freely 

share ideas and comment on other people's notes. The dialogue tool is also used to 

create a common set of concepts and key assumptions concerning the business 

environment. 

The Planning tool is designed for the formal strategic planning process. Here a group 

of people collaborates over the Internet and try to agree on, and create, the formal 

corporate or business strategy. 

 

2. Background 
 

2.1 Strategic planning in a changing environment 
 

Globalization has opened up new markets. Many companies operate in different 

geographical and cultural areas. The group of employees concerned with strategic 

issues (i.e. the strategic apex, Mintzberg, 1996) might be widely dispersed into 

different locations in a multinational company. This limits the number of face-to-face 

meetings the group can have with reasonable amount of time and money invested 

during a year. 

Different companies adopt different ways to make strategy. There is no “one right 

way” to make it. Strategy can be viewed as a pattern in the decisions that a company 

makes (Mintzberg & Waters, 1985). These decisions can be carefully designed 

(planned strategy) or they can simply emerge without prior planning (emergent 

strategy). This of course means that there can also be a “no strategy” strategy where 

there is no clear coherent pattern in the behavior of the firm. The planned strategy can 
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also be thought of as a top-down process and the emergent strategy as bottom-up 

strategy making (see e.g. Day, 1990). 

Leaps and discontinuous trends are making the world and the business environment 

increasingly more difficult to predict (see e.g. Kettunen, 1991). Long-range plans are of 

only little use in this kind of a business setting (Ghoshal & Bartlett, 1998). Because of 

the changes the variety of the business environment is raising and so too must the 

variety in the businesses trying to survive in this environment, which is stipulated by 

the law of requisite variety (Ashby, 1956). This means that an organization should 

expand the range of its possible behaviors, which is also one definition for learning 

(Huber, 1991). According to Nonaka & Takeuchi (1995) employees can try to reach 

requisite variety by "combining information differently flexibly and quickly and by 

providing equal access to information throughout the organization". In a rapidly 

changing business environment it is necessary to quickly collect, analyze, and use 

information (Mockler, 1993). This is why we need new tools for strategic planning. 

These tools should enable the strategists to gather relevant structured and 

unstructured information and knowledge quickly and easily. 

The strategic planning processes are often arranged around a set of meetings, which 

typically include the chief executive officer and senior corporate team (Kaplan & 

Beinhocker, 2003). This kind of a process facilitates the formal strategy making 

process or top-down strategy process where company actions are well planned before 

implementation. Some authors argue that strategic decisions are often made outside 

the formal strategic planning process (see e.g. Mintzberg & Waters, 1985, Quinn & 

Voyer, 1996, Kaplan & Beinhocker, 2003). As companies move to new geographical 

areas the management team responsible for creating strategies will consist of people 

with different educational and cultural backgrounds. These international teams are also 

crucial to the success of international strategies (Davison, 1995). 

Strategic planning should not be solely the work of top corporate management. Many 

authors have acknowledged the need for a bottom-up strategy process to complement 

the top-down process (e.g. Day, 1990, Nonaka & Takeuchi, 1995, Quinn & Voyer, 

1996). Both approaches, top-down process and bottom-up process, are needed to 

create effective and adaptive strategies. Environmental turbulence has led to the 

decentralization of strategic decision-making (Grant, 2003). This is why strategic 

planning should also be a learning process (cf. Ghoshal & Bartlett, 1998) where 

managers share ideas and challenge their opinions to learn from each other and 

create "shared understandings of complex business issues" (Senge, 1990). This way 
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managers are better prepared to make good strategic decisions whenever they are 

required to do so (cf. Kaplan & Beinhocker, 2003). 

Strategic planning is inherently a complex task, since it deals with things to come. 

Complex and important tasks are often handled by a group (Grant, 1996a), or a team, 

of individuals. Opportunities and threats in the external environment rise unexpectedly 

and in unknown proportions. These events must be handled in real-time. This calls for 

continuous collaboration among the individuals participating in strategic planning and 

implementation. When these opportunities or threats appear, it is important that 

managers are ready to take appropriate action (Kaplan & Beinhocker, 2003). 

Since the environment is constantly changing strategies should be designed to be 

adaptive. Strategy process should not be only an annual meeting where the top 

management discusses future directions, but a continuous process (cf. Vanharanta, 

1995). As knowledge is getting more and more attention as the most valuable asset a 

company has (see e.g. Stewart, 2001), it is important to utilize that asset effectively 

and try to accumulate that asset. Learning is the only way to make knowledge assets 

grow. 

To solve the problems mentioned above we propose a new tool for continuous 

strategy creation. The aim of the new tool presented in this paper is to facilitate the 

learning of those involved in the strategic planning process, i.e. facilitate strategic 

learning (cf. Kuwada, 1998). The tool is designed to speed up the strategy process. 

With the help of this tool it is easier to utilize the information and intuition of employees 

everywhere in the organization. 

 

2.2 Concept maps as a learning tool 
 

Cognitive tools are instruments that are not planned for certain thematic entity but 

can be used, in principle, for learning about almost any topic. A model example of this 

kind of a tool is the concept map. 

Concept maps are intended to represent meaningful relationships between concepts 

(Novak & Gowin, 1984). A concept map consists of a set of nodes (the concepts) and 

arcs (the relationships). There has to be at least two nodes and an arc for a graph to 

be a concept map. 

A concept map is used when a person wants to clarify to herself the concepts of a 

certain topic. At schools, for example, it is used to clarify the key concepts of the 

learning task for the students as well as for the teacher. The power of the concept map 

is, that even a big domain of knowledge can be drawn in quite a small space. Concept 
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maps can also be used when a student wants to outline how she understands the topic 

s/he is studying and especially the relationships between the concepts of the topic. 

The learning process can be strengthened with the use of concept maps. Meaningful 

learning occurs when new information is linked with existing concepts (Novak, 1977). 

With the help of a concept map you can easily see the whole structure of the domain in 

which the concept belongs to. 

Concept maps are also effective when there is the need to represent some entirety in 

a compact form. The problem with this approach is, though, that people might have 

different insights into concepts and their meanings. These differences are usually not 

great enough to prevent communication (Novak, 1977). The other problem is, that the 

concept map of a certain topic does not have a valid, or right, structure. The author of 

the map can freely use subjective reasoning when structuring the concepts into a map. 

Even with these problems that the concept maps have, they are nevertheless very 

powerful learning tools. Since viewing the data in different ways can help to gain 

additional insights into the data, the concept map has certain advantages. Concept 

maps also offer us strong tools to plan and gather up knowledge and to follow the 

learning process. With the help of concept maps we can assemble easily 

understandable figures about certain topics. 

Strategic planning often deals with complex and unstructured questions. The 

answers are often textual and can't be presented in a compact form very easily. 

Operational issues have to be dealt with also, which limits the time available for 

strategic thinking and for going through strategically relevant information. Concept 

maps have the ability to present only the key concepts or central ideas belonging to a 

certain topic. It is possible to get an overall picture of the topic quickly. More detailed 

information is naturally lost in the process but in many cases this doesn't create 

significant problems. 

 

3. Questionnaire tool 
 

3.1 Questioning 
 

When faced with a problem the obvious thing to do is to ask from a colleague or 

someone who we assume might have the answer to our problem. It would be even 

better to ask a group of people having the best knowledge and then form an opinion of 

the matter, since we bring in more knowledge and different perspectives. This can be a 

rather time-consuming task especially if the people you want to ask from are 
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geographically far apart and/or the group is rather large. The aim here is to strengthen 

the bottom-up strategic initiatives coming from those closest to the customers, 

competition, and technology (see. e.g. Bartlett & Ghoshal, 2002). 

A web-based questionnaire system can also facilitate the externalization, 

internalization, and combination of knowledge (SECI-model, see Nonaka & Takeuchi, 

1995). With the help of this system the gathering of knowledge is fast and easy.  

Socialization means transferring person's tacit knowledge to another person's tacit 

knowledge, which is difficult without face-to-face interaction (Nonaka & Takeuchi, 

1995) and is therefore not considered here. 

The questionnaire system enables managers to tap into the knowledge of their 

peers, subordinates, and superiors regardless of geographical distances. The 

questionnaire can be targeted for a very narrow group of people or a large number of 

respondents depending on the nature of the question or the problem. 

Web-based questionnaires naturally have the limitations that the potential group of 

respondents is limited to those who have an internet-connection and a browser in their 

use, but many companies issue most of their employees with personal computers and 

Internet connections. However, because of this limiting factor this system might not be 

applicable to every organization. 

The overall process begins with the formulation of the problem at hand. After 

formulating the problem to more or less specific questions the employee records the 

questions to a databank. The databank holds all questions used so that they can be 

recycled between different questionnaires. Then follows the creation of the 

questionnaire. Questions are chosen from the data bank and grouped under a desired 

number of sections. The sections can be used as a grouping tool and possibly to 

provide some guidance on subsequent questions. The overall process is presented in 

figure 1. 

 

 
Fig. 1. The process of creating a questionnaire. 
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After the questionnaire is ready for publication the selected group of respondents 

should answer the questions by using their Internet browsers. The web address of the 

questionnaire is sent to the respondents via e-mail. Answering is simple, since e-mail 

programs usually show URL-addresses with a hyperlink. Clicking the hyperlink opens 

the default browser with the specified location and the respondent can begin to answer 

the questions. Answers are then stored in a databank for later analysis. 

Normal paper surveys could be used instead of the Internet-based questionnaire 

process described here. The problem with paper surveys is that they are much more 

tedious to handle. With computer-based questionnaires answers are recorded 

automatically for later use. The process does not include any paper handling at all. 

Internet based questionnaires offer a much more simpler process and less handling 

than normal paper versions of a questionnaire. The primary reason for the 

development of this kind of application is particularly the ease and speed of use. 

 

3.2 Analysis of answers 
 

The answers must be analyzed to create an overall picture of the respondents' views 

on the problem. The method of analysis depends on the type of the question. 

Questions that are answered with predefined sets of options, or numerically, are fairly 

easy to analyze. Statistical tools and rules provide the method of analysis to these 

questions. Statistical analysis with a computer is fairly straightforward. 

Business strategies often deal with complex and ambiguous concepts. This is why 

the questions related to strategic issues are often unstructured. The analysis of textual 

answers is rather complicated. For the analysis of these answers we use a technique 

based on concept maps. With the help of concept maps we can classify the answers 

based on the central ideas found in the answers. Figure 2 presents the basic idea of 

the analysis tool. 

The benefits of this approach include the ability of concept maps to crystallize the 

central ideas and their relationships to each other. The map can be used by several 

persons for a quick review on the results of the analyzed answers. If the group of 

respondents is rather large and if the answers are lengthy it is a very time-consuming 

process for each strategist interested in the results to go through all answers. 
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Fig. 2. Analysis of textual answers using concept maps. 

 

Another benefit is that during the analysis there might be discovered some new 

relationships, or propositions, which may have not been known before. With the help of 

concept maps the analysis is also a creative process (Novak & Gowin, 1984). The 

problem of course is that the analysis is very subjective i.e. the person doing the 

analysis could have a personal bias, which affects the results. 

The results of the analysis can be used later in the planning tool when creating the 

strategy. The results of a questionnaire are visible to everyone participating in the 

strategic planning. This way the results can be used to back up one's opinions and 

thoughts presented when planning the strategy, thus facilitating bottom-up strategy 

initiatives and sharing of knowledge. With the help of concept maps everyone using 

the results of the analysis doesn't have to go through all, possibly lengthy, written 

answers. Concept map compresses and crystallizes the answers into a quickly 

readable format. 

 

4. Dialogue tool 
 

Common knowledge among individual experts is necessary for effective integration 

of distinct knowledge (Grant, 1996b). The dialogue tool (figure 3) presented here is 

aimed for creating such a knowledge base as well as agreeing on the basic 

assumptions concerning the business and defining explicitly the most common 

concepts used in the context of strategic planning and strategic conversation. The idea 

here is that people with different cultural and educational backgrounds can discuss 

from strategic issues with clearly defined concepts. The dialogue tool is meant to 

complement the planning tool presented later in this paper. The dialogue tool as well 

as the planning tool both supports collaborative work between the strategists. 
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Fig. 3. The dialogue tool. 

 

The dialogue tool can also be used to facilitate a truly open dialogue, where there is 

no explicit goal that the group must reach for. This kind of a dialogue is not present in 

negotiations or discussions where participants try to convince others that his/her view 

on the matter is correct (see e.g. Bohm, 1996, von Krogh & Roos, 1995). Here 

strategists can freely put their observations, interpretations, and thoughts on display 

and others can continue or augment and also comment on them. 

Each node in a concept map holds three fields of information: (1) the name of the 

node which is visible in the concept map, (2) the actual information describing this 

node in full detail, (3) name of the author of the node, or at least some kind of an 

identification. It is important that the name of the node describes the contents 

accurately and in a compact form. Otherwise the map looses some of its 

characteristics, which were the reason we are using them in the first place. 

The relationship between two interconnected nodes have the same properties as the 

nodes have. Again, the name of the arc, which is visible in the map, should describe 

accurately the detailed description of the arc.  

 

5. Planning tool 
 

The idea behind the planning tool (figure 4) is that strategists can engage in a real-

time discussion on what the strategy should be, regardless of time zones and dates. 

The management team can discuss on the implications of internal and external factors 

on strategy. Everyone can bring his/her own expertise and knowledge to the same 

space where the discussion is being conducted. All this is done in real-time with 

possibly several participants discussing simultaneously, i.e. collaborating over the 
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Internet. The planning tool also works as "organizational memory" (Huber, 1991) 

where discussions and opinions are being recorded for later reference. 

 

 
Fig. 4. Strategic planning tool. 

 

With the help of the questionnaire tool and the dialogue tool the strategic planning 

group should have the necessary information and common concepts ready to engage 

in the actual planning. In a sense, the two previous tools act as enablers of a 

meaningful discussion with common concepts and well-argued opinions. 

The planning tool suites very well for scenario planning and visioning. Scenario 

planning means that the strategy team develops alternative views of the future and 

plans appropriate strategies for each situation (see e.g. de Geus, 1997, O'Brien, 

2004). Scenario planning is especially useful in situations where the future is highly 

unpredictable. 

The aim here is not to try to teach everything to everyone but to provide a place 

where knowledge is integrated. As Grant (1996a) notes, specialization must bring 

some benefits, otherwise the existence of organizations comprising of multiple 

individuals would be unnecessary. The goal is that everyone brings in their own 

expertise for the use of the group and this knowledge is integrated in the environment 

to form the strategy. 

The planning tool has similar characteristics as a concept map has, but there are 

some differences. Here, the discussion should be progressive, i.e. every node should 

take the conversation a bit closer to the goal, which in this case is the mutually agreed 

strategy. The discussion can diverge into different directions or branches, but all these 

branches should come together at the end. Differences in opinions should be agreed 

upon and some decisions taken. This is why there has to be a way to merge nodes 

and reconcile the differences in these nodes. If two nodes have parts that can't be 
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reasonably reconciled it is also possible to merge only the parts that can be agreed 

upon and leave the differing portions of the nodes intact. 

 
6. Future Work 
 

Some preliminary tests with the tool have been carried out in three international 

companies based in Finland. These companies operate in telecommunication, metals, 

and construction industries. The main goal for these tests has been to get an idea of 

the technical status of the application presented in this paper. We can now conclude 

that the first verifications have been successful, but the overall construct still needs 

more testing. The idea is that we follow the spiral model to develop the application. We 

already have some parts of the whole application ready for validation tests. 

In the validation we will apply the application to real strategic planning processes of 

different partner companies. For this to be possible we still have some work to do to 

resolve some of the technical issues related to the application and its effective use in a 

corporate environment. 

 

7. Conclusions 
 

We feel that the tools presented in this paper create significant opportunities to make 

the strategic planning process more effective. The tools help companies to better 

utilize the bottom-up strategy initiatives. It is also possible to raise the level of 

understanding of top managers, which is essential in the top-down strategic planning 

process. 

The tools free strategists from place and time. Strategies can be made anywhere 

and anytime as long as there is an internet-connection available. Collaboration 

between strategists can be enhanced, which gives every strategist the opportunity to 

take an active role in the creation of strategies. Strategists can easily and quickly ask 

questions from anyone in the organization thus activating the knowledge and intuition 

of lower level employees. The results of analyzed answers can later be used in the 

strategic planning process by anybody involved in the strategy process in a compact 

and easily readable format. 

The overall system requires empirical testing in real business environment before we 

can say anything definite about its applicability. Empirical testing is needed to confirm 

or reject the expected benefits. If the expected benefits do not realize it is also 

important to find out why this happened. 
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