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Sammanfattning 

Den här avhandlingen handlar om samarbete mellan geografiskt avlägsna små företag och hur 
de klarar av att hålla liv i samarbetet. Detta har gjorts genom en fördjupning i hur de 
samarbetande personerna hanterar referenser under telefonsamtal. Jag har utgått ifrån 
arbetsplatser som har begränsat med resurser för distanssamarbete, endast de mest primära 
medlen som telefon, vanlig post, e-mail och fax är vad som finns tillgängligt för 
kommunikation dem emellan. Anledningen till denna enkla ganska ”ospännande” uppsättning 
tekniska medel är att det fortfarande idag är en ganska vanlig situation. 
 
Avhandlingen är av en mycket empirisk karaktär där det är hur arbetet utförs i praktiken som 
är det primära intresset. Den är influerad av etnometodologiska studier om arbete, videoanalys 
och konversationsanalys, även om jag varken vill säga att jag gör en gedigen etnografi eller 
lingvistisk analys.  
 
Det empiriska materialet utgörs av både intervjuer och av observationer. Intervjuerna utgör en 
bakgrund till att tolka samarbetssituationen mellan företagen och deras samarbetspartners. De 
ger också en bild av hur de som arbetar i dessa företag ser på sin situation. Dessa intervjuer har 
sedan stått som grund för tolkningen av de observationer som gjorts. Dessa observationer 
gjordes efter intervjutillfällena och spelades in på video. Klipp från dessa videoinspelningar har 
sedan använts som underlag till presentationen av vad som händer mellan samarbetspartnerna.  
 
Intervjuerna pekar på kommunikation och kännedom mellan samarbetspartnerna som något 
väldigt viktigt och som väldigt avgörande för hur samarbetet flyter. Jag går därför vidare med 
att i videoklippen studera denna kommunikation närmare, genom att titta på vilka referenser 
som görs och hur dessa används i arbetet.  
 
Intervjuerna i studien pekade som sagt på att kännedom och kommunikation var det viktigaste 
(vid sidan om att verksamheterna passade) för att samarbeta på detta sätt. Intressant var också 
att även fördjupningen av vad man refererade till pekade mot samma sak –mycket av vad som 
refererades till var sådant som utvecklats och uppkommit genom tidigare samarbete och 
ganska lite ”nya” referenser gjordes.  
 
Både intervjuerna och videoklippen visade också på vikten av att arbeta med och ha tillgång till 
gemensamt material då något skulle diskuteras. Detta material utgjorde en gemensam värld att 
referera till och att agera i, ett substitut för den värld som de inte delade i verkligheten. Genom 
att man tidigare utvecklat en gemensam bild av detta material så kunde man lätt samtala om 
dess innehåll. Vid tillfällen då man inte hade en gemensam bild av miljön/materialet så 
misslyckades man reda ut problemen och ett personligt möte arrangerades. Personliga möten 
var också kommunikations-/samarbetsmetoden då uppdragen var nya, oklara eller om kaos 
rådde. Man kunde också se att personerna i videoklippen gärna uttryckte sig med mer 
uttrycksmedel än vad som kunde förmedlas genom den teknik som fanns tillgänglig. De 
använde också egenskapade, privata miljöer för att orientera sig i den andres referenser och 
förklaringar. 
 
Man behöver alltså dela miljön för att man ska kunna samarbeta. Denna delade miljö kan vid 
geografisk åtskiljdhet bitvis ersättas av en gemensam bild av denna miljö, något som byggs upp 
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genom tidigare gemensamma erfarenheter. Nya uppgifter, ny miljö, eller andra oklarheter var 
alldeles för oetablerade och odefinierade i samarbetspartnernas gemensamma världsbild för att 
klaras ut per telefon alena.  
 
Det skulle vara intressant att studera detta då det fanns tillgång till mer avancerad teknik som 
tillät samarbetspartnerna att dela miljö. Det finns redan teknik som utvecklats för detta 
ändamål, men jag har inte funnit någon studie som genomförts på detta vis. Studier av ny 
teknik har utgått ifrån att utvärdera den nya tekniken ur teknikens synvinkel och inte från vad 
de samarbetande hanterar referenser.  
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Abstract 

This thesis is about collaboration between geographically separated small enterprises and how 
they manage their collaborative efforts. The issue has been explored by studying how the 
collaborating colleagues handle references during telephone conversations. I have studied 
settings with very simple means for making references and for separated collaboration, where 
only telephone, computers with e-mail, faxes and ordinary mail are available for interaction. 
The reason for studying this simple setting is that these means are still quite commonly utilized 
among small businesses today. 
 
The character of the dissertation is quite empirical. How work is accomplished in practice is of 
primary interest. It is influenced by ethnomethodological studies about work, video analysis 
and conversation analysis, even though I don’t wish to position it as either a thorough 
ethnography or a linguistic analysis.  
 
The empirical material consists of both interviews and observations. The interviews can be 
seen as a background for interpreting the collaborative situation between the companies and 
their partners. They also provide a picture about how those working in those settings 
experience their collaborative situation. Observations of work in action were made after the 
interviews and recorded on video. These interviews have been valuable when interpreting the 
observations and analyzing the videos.  
 
The interviews reveal that knowledge about your collaborators, their routines and 
communication is vital for the success of collaboration. Therefore, communication was 
studied more closely by using the records of work on video for how references were handled 
in collaborative sessions. Analysis of the videos told the same story as the interviews: 
knowledge about collaborators, their routines and their “world” were vital for collaboration in 
the geographically separated setting. References were made to what can be said to be old 
knowledge developed through previous common experiences and very little new references 
were made.  
 
Both the interviews and the analysis of the video clips also showed the importance of really 
sharing the material that was the object of the collaboration as soon as something needed to be 
discussed. The material was supposed to constitute similar worlds to refer to and to act upon, a 
substitute for the world they didn’t share in reality. Through previous development of a 
common picture of this material and its content it was possible for the collaborators to talk 
about it and refer to it. At times when this common picture of the material and the 
environment was not established problems failed to be solved on distance and personal 
meetings were arranged. Personal meetings were also arranged when a task was new and 
undefined or if there was some kind of chaos.  
 
The persons in the videos also used more means to express themselves and to clarify their 
references than were mediated through technology. They also had to create their own private 
environments to be able to orient themselves to the references and explanations of their 
collaborators.  
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Thus sharing an environment is necessary in order to be able to collaborate. This shared 
environment can, at times of geographically separated collaboration, be replaced by a shared 
picture of the environment, something that can be developed by previous shared experiences. 
New tasks, new environments or other undefined factors were not adequately established and 
defined for the collaborators to deal with by phone.  
 
It would be interesting to study how references were handled in settings with more advanced 
technology, allowing collaborators to share environment. There are already technologies that 
are developed for this purpose and studies about those technologies have been made. 
Unfortunately, most studies have been more interested in evaluating the technology than to 
study how collaborators handle references.  
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1 Point of departure 

This thesis investigates evolving patterns of collaboration. Markets grow globally and 
connections between companies become easier and integrate companies and products to a 
larger extent, according to Weiss (1998). Companies face increasing demands for product 
development and reducing time-to-market. Needs for improvements and superiority are 
constantly haunting companies. At the same time as products and services become more 
complex and integrated, the need for complementing the business’ own skills increases. Rather 
than investing in that skill, which is expensive, they try to find partners who are already very 
skilled in the complementing business. Sometimes suitable partners for collaboration can be 
found in the neighbourhood, but now and then, particularly if something special or unusual is 
sought, companies have to search further a field. Weiss (1998), Simmie (1988), Maskell et al. 
(1997) point toward technology transfer and know-how utilization as important factors for 
growth of companies and regions. Collaboration and intensive interactions are necessary for 
this to take place. Networking evolves as new means and methods for geographically 
distributed collaboration develop. In particular, the use of computers and Information 
Technology for collaborative work has increased tremendously for several years and much is 
written about its use and benefits. However, one should not only be optimistic about the 
effects of implementing IT but consider its use, warn Johannessen et.al. (1999). This is the 
background to a quite complex and expanding kind of relation between companies that 
requires new forms and methods of work due to growing new needs.  
 
Though it is very hard to collaborate it is necessary for survival and growth. It is important to 
develop collaborative relations between a company and its customers for great innovations to 
take place and commercialize, says Westberg (2003). Conditions of entrepreneurship identify 
small resources for development and management of collaborative practice. In addition, 
considering difficulties lined out in the research area of computer supported collaborative 
work (CSCW), literature about collaboration between separate places, one may think that 
people ought not to be able to collaborate in physically distributed settings, but they do. 
Collaboration takes place despite lack of resources and described complexities and difficulties. 
But how does it happen? How does it take place? How do people manage to communicate 
unambiguously? I have approached these questions from the practical perspective. I am 
interested in exploring this by studying the practices of establishing references and how it fits 
into the overall collaborative activity.  
 
1.1 Collaboration by new means 

Fältholm et al. (1991) have shown that during automatization of manufacturing and other 
efforts of introducing machines and computers into work environments, the discussion of 
how humans fit into the organization and how they respond to changes and introduction of 
new technology becomes a vital and very complex matter. Nowadays digital technologies get 
increased impact in those environments and work in control room environments and offices 
expand. Collaboration as a phenomena and how it is accomplished has gained increased 
attention and interest among researchers and practitioners and situations of communication 
and collaboration are found in for instance spatial engineering (Yano et al., 2000). Spatial 
separation of colleagues, the lack of spatial separation, and its impact on collaboration and 
communication are discussed by Teasley et al. (2000) where they investigate the pros and cons 
of radical collocation and team rooms. They comment upon how important it is to have 
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collaborators at hand and of being aware of what your collaborators are currently doing and 
relate their findings to work in a remote setting.  
 
A good start for understanding the complexity of geographically separated collaboration is to 
present some examples of what is involved in collaborating with separated partners by 
exploring the situation and its requirements. This will enhance understanding of what 
distributed collaboration is in real-life and how participants manage and create a common 
conception or understanding of the discussion.  
 
1.2 Ability to make references in collaborative work 

When performing collaborative work at different sites, a large obstacle is the reduced 
possibility to make references. It is not possible to watch over each other’s shoulders, to point 
and show or get or give any clues about what is currently going on at the other site. Hindmarsh 
et al. (1998) have considered the subject by discussing how communication and collaboration 
depend on the ability of personnel to invoke and refer to features in their environment. This of 
course presupposes an environment and it also presupposes that there are more than one 
person in this environment in order to have someone to collaborate with. However, those 
requirements are as essential in a geographically separated setting as they are in the colocated 
setting, but these features need to be created in the distributed environment.  
 
A large body of research about collaboration and the ability to refer to features in the 
colocated environment has been carried out in control rooms. This setting is different from 
regular office work, but we can learn a lot by studying it in addition to colocated office work in 
general and comparing it with how it is done in the spatially separated setting in this thesis. 
Again, people depend on their abilities to invoke and refer to features in their environment. 
These are interpreted by collaborators and put in relation to their actions upon them. 
Collaborators use technology and objects to accomplish their activities and to coordinate those 
activities with others. These coordinated and colocated activities rely on participants talking 
and monitoring each other’s conduct. Hindmarsh et al. (1998) consider it essential for 
collaboration to “be able to refer to particular objects and to see in a particular way what 
themselves are looking at”. How is this accomplished in the spatially separated setting? 
 
The distributed work setting puts other requirements on information than do information 
and communication in colocated settings. In the distributed setting, information needs to be 
more carefully presented in context to be sure that it is received and understood 
appropriately. This also requires a larger effort from the person receiving the information to 
interpret it accurately. Bannon and Bødker (1997) reveals the problem once again, the context 
present in the co-located setting is missing in the spatially separated setting and must somehow 
be substituted by a created environment, or, by using other tactics when making references 
than do the ordinary colocated setting. That is, in the same way as the colocated setting puts 
other requirements on information and communication than the distributed setting does, so 
do the possibilities of how we make references, shaped by the tools that support our work. 
 
To clarify, I do not consider collaboration as necessary for individuals making references, 
rather the ability to make proper references is vital for successful collaboration.  
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1.3 Research question 

With the discussion about colocated and geographically separated collaboration in mind, I 
formulate the focus of this thesis:  
How are references handled in a geographically separated collaboration? 
 
I intend to approach the question by exploring what references are used in this kind of 
collaborative work and then to describe how the production of references is supported 
through technology. The procedures and requirements that allow making those references are 
therefore in focus. Some concepts that are central to this thesis are collaboration, geographical 
separation of collaborators, making reference and common ground. Technology is a very 
important ingredient but is not the main object of investigation. Neither is there any intent to 
study interaction as a phenomenon as that would require more and other scientific resources 
than I possess. 
 
Reflecting upon the introductory text, I understand that collaboration is very complex and that 
it is even more difficult to collaborate with partners that are spatially distributed than with 
those who are colocated. Familiarity with others and their work seems to be central for its 
success. This familiarity seems to be based on the sharing of a common collaborative world.  
 
1.4 Discipline of the thesis 

It is obvious that collaborative work is a very large area and that it incorporates a multitude of 
subareas. Not all of them are taken into consideration by every author writing a scientific text, 
which is why it is difficult to know what is really valid in the individual conceptions of the 
researchers when studying those texts. 
 
1.4.1 Position of the thesis among the disciplines 

Melin (2002) considers information systems and coordination, in and between companies, as a 
central part of collaboration and doing business today. The role of information technology for 
this purpose has been under debate for a few years now and with the rapid development of 
information technology in the global economy today, an extensive amount of research has 
been conducted around this topic during several years. Melin (2002) takes the perspective of 
writing about this topic in an economic language, originating in organizational theories when 
speaking about computerized systems and their use for coordinating purposes. He is satisfied 
with speaking about action and that it exists, the spaces for action depending on what IT-
systems allow. However, providing an extensive body of literature in this topic, he does not 
describe the real actions, what is practically happening, in those coordination mechanisms. 
Here, Computer Supported Cooperative Work (CSCW) literature enters the scene. CSCW is a 
complex discipline, influenced by several others. Baecker (1992) describes CSCW as 
“computer-assisted coordinated activity carried out by collaborating individuals”. CSCW now 
includes aspects from many disciplines such as computer sciences (human-computer 
interaction, office systems, distributed systems, artificial intelligence), the social sciences 
(anthropology, group psychology, social psychology, organizational and management science, 
linguistics, cognitive science), and other studies (media, technology, and education). There is a 
clear interest in supporting person-to-person activity instead of man-machine as in other 
previous disciplines.  
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This thesis begins from the point of view of an economic discussion and evolves using a 
perspective of collaborative work. Those interested in computer science and computer systems 
as a strictly technological challenge would find this thesis relevant when investigating needs 
that have to be taken into account when developing new systems for collaboration. 
 
1.5 Contribution of this thesis 

If someone asked how to design geographically distributed collaboration, I would not 
recommend a certain set of tools or technologies. Neither would I present an action plan on 
how collaboration should be organized. The result of this thesis is not a recipe for successful 
collaboration, but rather reflections on existing collaborations and what I found vital for their 
existence. I would ask them to start by reflecting on how they create, maintain and develop a 
common ground for work and communication. After that, technology can be designed to best 
suit the individual collaboration and to develop the common ground according to work task. 
 
I intend to show how references are made to create a common frame of reference in a setting 
like the one in this thesis. These references require a common ground established partly by 
previous experiences from working together. This is because collaborators have to share the 
“content” and “meaning” of the references being made. In fact, a large part of my work 
preparing this thesis resulted in a belief that we really need to know what do collaborators refer 
to during their collaboration and their communication about work. Not knowing this it is 
difficult to design an appropriate set of technological aids to support the collaborative purpose.  
 
The distributed nature of collaboration contributes to the character of the referencing process, 
it’s possibilities and limitations. Here, the use of tools enters the stage. However, process can’t 
be fulfilled without sharing the content of what is being referred to. I would like to call this the 
triple nature of establishment of a collaborative frame: the how, the what and the why. How 
consisting of for example tools, process, situated nature and familiarity with collaborators’ 
working practices. What comprises for example experience, common ground and professional 
vision. Why consists of for example intentions.  
 
The thesis underlines the necessity of being familiar with fellow collaborators and their work in 
order to be able to collaborate –even though the same material is shared. It also highlights the 
mutual responsibility of keeping updated with the work of others as well as keeping others 
updated about your work. It is necessary to know what has to be a part of the common 
ground in order to understand how technology can make it a part, and what collaborative 
practices should be designed. 
 
It is hoped that anyone who reads this will realize that collaboration is complex and requires a 
great deal of effort but will be encouraged to try anyway.  
 
1.6 Disposition of the thesis 

This thesis started with an introduction to the subject of the thesis. It discussed the necessity 
of collaboration and why it takes an important position in research today. It continued with the 
establishment of references between collaborators, something that is considered necessary and 
a very troublesome ingredient in spatially distributed collaboration in particular. The chapter 
continued with presenting the research question and ended with describing the content of the 
thesis. 
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The second chapter describes theoretical concepts that are relevant for understanding the 
questions concerning how references are made. The context of making the references is 
examined as a description of research about collaboration. It then continues with examining 
the way people act and interact. The theoretical chapter also examines how people act in 
colocated workplaces and ends with presenting some of the recently developed technologies 
for collaboration. 
 
Chapter three presents the methodology considered and used for my research and starts with 
some thoughts about the research process and aims to complement a description of what has 
been done. The methodological chapter ends with some comments on the research process 
and criticisms of the work and reflections about what I have learned about practically doing 
research the hard way.  
 
Chapter four and five present and discuss empirical material collected in two ways implying 
two different approaches indicating that the different methods for data collection and the 
resulting material will differ in what they reveal about the same collaborative practices. Chapter 
four examines material from interviews, making up the background or context of the 
collaborative sessions in my study. It conveys more about the nature of collaboration than 
about making references. However, the production of references are examined and discussed 
in chapter five where I present and examine collaborative events captured on video. The 
analysis concentrates on what are the practices that make the discussion or collaboration at 
hand possible.  
 
After that, in chapter six and seven, the empirical material is discussed and concluded upon. 
The discussion touches upon the structures that decide what possibility the collaborators have 
to make references and to collaborate in their particular setting and what theory says about 
these. Finally, I make a brief summary of the thesis and the main conclusions to provide a brief 
overview of the  research. 
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2 Theoretical Concepts 

In this chapter I intend to present some of the concepts that are central to understanding the 
situation of collaboration. To be able to understand the restrictions and limitations that a 
geographically separated setting brings to collaboration, one also needs to know what the 
colocated setting offers. With the aim of studying the production of references and their 
content and conditions some background knowledge of human action, interaction and the 
creation of subject in conversation is needed. 
 
2.1 Research related to collaboration 

Cohen, Cash and Muller (2000) found that the approach towards collaboration in research 
literature is mostly assumed to be cooperative rather than adversarial. That means that 
collaborators share the same goal rather than when collaboration is required for fulfilling 
divergent goals. Bikson and Everland (1990) explain that even though collaborators share the 
same goal it does not imply that competition and conflict is absent. Star and Griesemer (1989) 
argue that there is a need for translation between different social worlds and that consensus is 
neither necessary for cooperation nor for successful conduct of work.  
 
Schmidt and Simone (1996) distinguish between cooperative work and articulation work. They 
consider the fact that cooperative work is always distributed in space and time due to the fact 
that it involves multiple actors. The character of distribution varies with complexities of 
interdependencies; distribution of activities, number of participants, structures of field of work 
as interactions and heterogeneity, specialization of participants and uncertainties etc. They 
write that it is very important that one realize that “actors are semiautonomous in terms of the 
different circumstances they are faced with in their work”. They describe cooperative work as 
“constituted by the interdependence of multiple actors who interact through changing state of 
a common field of work” and articulation work as “constituted by the need to restrain the 
distributed nature of complexly interdependent activities”. However, they explain that they 
consider the distinction to be recursive 
 
Krauss and Fussell (1990) departure in that cooperative work is mediated by some form of 
communication and that cooperative work also need to be coordinated. Fagrell et.al. (2000) 
ground consensus about this nature of collaboration also stating that there is a need for 
coordination in those situations. They continue elaborating the collaborative concept writing 
that “local and unique circumstances” make the nature of knowledge “situated and local”. 
Bernstein (2000) relates the evolution of task is related to new local knowledge and situated 
actions created by collaborators’ actions. Fagrell et.al. (2000) as well as MacDonald and 
Ackerman (2000) view the knowledge of “knowing-who-knows” as vital for initiating 
collaboration as well as for problem solving situations. Cox and Greenberg (2000) discuss task 
as evolving in a collaborative manner, so evolves collaborative interpretation. Cox and 
Greenberg (2000) define collaborative interpretation as “a process where a group interprets 
and transforms a diverse set of information fragments into a smaller coherent set of 
meaningful descriptions”. The issue here is the establishment of a common understanding or 
meaning, based upon fragments of information. Cox and Greenberg (2000) characterize this 
process by emergence. I would like to stretch collaborative interpretation towards developing a 
common ground. Access to knowledge and skill seems even more to be one of the key 
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requirements for creating a collaborative relation –thus not only economic and organizational 
motivations for collaboration between people and organizations.  
 
Any communicative act is based on the property of mutual knowledge or a common ground, 
that is, according to Krauss and Fussell (1990) knowledge that collaborators share and know 
they share. Krauss and Fussell (1990) includes all forms of communication, both implicit 
through the use of shared material, as in Robinson (1993), and explicit, and thus, I conclude 
that it is vital to know each other well for collaboration to take place in a successful manner. 
Collaborators continuously co-construct common ground during the process of collaboration 
and thus it evolves. Singley et al. (2000) consider establishment of a common ground and 
maintaining group focus to be “the two most serious impediments to successful 
collaboration”. The first impediment is central in this thesis. Graham (1996) explains that 
effective collaboration also depends on previous understandings of what participation means, 
the sharing of and nexus between work practices becomes important, which can vary between 
sites. She continues writing that people tend to be conservative in their work practices, 
explaining that collaborators withdraw into old working cultures. Her point is strengthened in 
Abrahamsson (2000) where she investigates conservating powers at the workplace. Graham 
(1996) finally points out that new technologies for collaboration requires new social skills for 
communication between new work cultures. This statement finds support in Ishii (1993) who 
writes not directly on the topic of work cultures but about communication in different cultures 
as such. For more research about impact of culture on shaping action see Swidler (1986). 
 
Greenspan et al. (2000) investigate trust and interpersonal relations for successful collaboration 
to take place, stating that “Collaboration is most interesting and rewarding when the 
participants trust each other. In the absence of trust, collaboration is unpleasant and 
inefficient”. They explain that coordinated activity is built by two components; common 
ground in terms of mutual knowledge and establishing reference to objects and previous 
utterances and attunement in terms of emotions; and that they are complementary. Van 
House, Butler and Schiff (1998) also speak about trust and practices of trust. They put 
emphasize on the creation of trust in communities of practice. They explain that communities 
of practice can be seen as sources of credibility and that information technology has an impact 
on the formation of practices and construction of knowledge in those communities. They also 
write that Boundary objects are objects that coordinate and carry work within and between 
communities of practice. 
 
There can be many reasons for collaborating with distant colleagues and many strategies for 
how to organize work between spatially separated collaborators. An interesting article in this 
topic is written by Grinter et al. (1999), where they discuss four different approaches of how to 
organise collaboration between different sites according to organisational function, 
concentration on project, product structure and the development process. Cicourel (1990) 
writes about distributed problem solving in automated systems that it “refers to the 
cooperative solution of problems by a decentralized and loosely coupled collection of 
knowledge sources located in different processors” where it is assumed that “knowledge 
sources must cooperate to solve a problem because no one source has enough information to 
do the job”. It seems reasonable to me to assume that a similar description can be used for 
distributed collaboration between people. 
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Technological systems for collaboration are often made to fit a broad range of customers and 
therefore they are developed to provide certain basic features, working in a particular way with 
certain functions or functionalities. Sometimes, systems are then customized to better support 
the needs of the particular customer. At this stage the companies buying the system are buying 
plain technology. This technological system is then put into an organization that has its own 
routines and descriptions of how to keep the place running. The technological system must 
then be used so that it fits this economical and organizational system. Now, it is recognized 
that an organization is also a place where people create their own routines, different from work 
descriptions, but in a way that suits them and their work best. Here, a more complex or 
unpredictable system is involved, the social system. An economic system is easier to predict 
because it is still created by human beings and thus behaves through defined routines, but a 
social system lives its own life. Individuals create their own understanding of technological 
features and of what is happening in the world around them and in this way they need 
different information to understand the connections and explanations of different situations 
and problems. Vital in this discussion is that their individual understanding transforms into 
individual ways of adapting and using technologies and thus also new technological systems 
introduced at their workplace. And unless those new technological systems fit their own 
individual use of technology and fit their own individual ways of doing their work, this new 
technological system is not useful for them and they will not put it into action. An important 
question of research about collaborative systems is how technology should be designed to be 
easy to use as an additional tool for work. The issue of seamless integration has been explored 
by Ishii in a number of articles about Team Work Station, Clear Face and Clear Board. Citing 
Graham (1996): “different work cultures incorporated the new technology differently… the 
ultimate nature of the resulting technology enablements depend not so much on equipment as 
on social patterns and habits… the conventions and protocols that join with the technology to 
form a standard work practice can be quite unconscious and invisible to the practitioners 
themselves”. This shows that it is vital that designers of technological systems are well 
informed of the particular setting and local routines to be successful. The statement gets 
support from Melin (2002) where he explores innovation theory, which tells us that the 
technological height of new innovations is not the crucial factor for the adoption of the 
technology. Rather, the use of technology and how widely it is spread are crucial for adoption 
and success of technology. This implies that technology that succeeds to fit in our preferred 
and already existing routines, or improving them in some way without interfering with present 
systems, are the ones that will be successful. Ancona and Caldwell (1990) agree that in order 
for information technology to improve work they must be designed with an understanding of 
communication and activities taking place both between collaborators and between those and 
outsiders. Here, workplace studies become important. 
 
Technical issues of collaboration are for example restrictions related to the replication of 
shared objects and control of the material, that is concurrency constraints. A major problem of 
concurrency is implementing the “undo” in a proper way. Vidot et al. (2000) elaborate these 
questions in relation to the manipulation of shared objects, making them evolve coherently. 
Mauve (2000) investigates another technical challenge is creating collaborative systems that 
change state by the passing of time as well as user initiated operations, that is continuous 
instead of discrete. This means that the state of the material, at all sites, must reflect all 
operations according to their timestamps.  
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One realizes intuitively that there is a sufficient need to make oneself understood and to 
understand the point of view of others. It can be difficult to make oneself understood in the 
common everyday communication between people at the workplace and often conflicts are 
the result of people not able (or willing) to understand each other even though they really want 
the same thing in the end. Such misunderstandings can be crucial for future work and 
collaboration. However, humans rely on a set of interactive mechanisms for communication 
such as mimicry and tone of voice. See for instance research by Goodwin (2000), Goodwin 
(1998) and Greenspan et al. (2000) for more details. These mechanisms are not always 
available when working spatially separated, only partly accessible through advanced 
technological systems. 
 
Today we know a lot about different technologies and how they technically can improve the 
situation of remote collaboration. We are also very aware that, unfortunately, theory and 
practice are not the same although they are intended to be and that the social organization of 
the workplace is an important t factor for the successful use of those technologies. -Important 
indeed and apparently very hard to predict! 
 
2.1.1 Coordination and collaboration 

Coordination is easily confused authors include one with the other, use them similarly or do 
not separate them. Imagining how you can separate them in practical real-life contexts might 
be even harder. However, Melin (2002) worked through the concept of coordination and 
found that Schiefloe and Syvertsen (1993) views collaboration as a method for handling 
relations between activities, actors and resources in complex organizations to achieve certain 
goals (my translation). Schiefloe and Syvertsen (1993) also defines four coordinating activities: 
separation of goals into tasks, spreading those tasks to actors, providing resources to those 
actors so that they can solve their tasks and putting the work of the actors, the solutions of the 
tasks into a whole. The interest in this thesis is in the solving of the tasks. In the chapter about 
coordination, Melin (2002) also finds concepts as feedforward, feedback, improvisation and 
negotiation. Iden (1994) differentiates between two types of activities related to coordination, 
productive activities, which are directly necessary for reaching the goals and management 
activities, which are necessary to handle mutual relationships between other activities. It is the 
management activities, which are often discussed when talking about coordination. Larsson 
(1990) writes “Nearly all definitions of coordination include “doing” something. The verbs 
used to define coordination have a broad range covering, for instance, order, control, plan, 
correlate, inform, joint decision-making, harmonize, and linking together.” According to 
Mulford and Rogers (1982), coordination is separated from collaboration in the presence of 
ruled for decision-making and the degree of formalization, the type of goal that is defined, how 
many resources that are attached to it, primary actors and the kept autonomy for the 
collaborators. However, in the context of collaboration between organizations, Melin (2002) 
does not support the separation of the concepts based on those premises, and includes 
characteristics of collaboration in the concept of coordination. Goldkuhl (1996) talks about 
practices and that communication between actors is necessary for the making of the result and 
that actions need to be coordinated and that the interaction can take a linguistic form as well as 
by gestures or artefacts. Melin (2002) has put together a number of important issues, 
originating from literature, for systems development and found that language is a central 
dimension for human interaction and collaboration. He writes that collaboration is 
coordinated by acts of speech.  
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2.1.2 Collaboration in Activity Theory 

The conclusion from the text about coordination and collaboration is that the concepts are 
used for varying purposes and have different meanings in different areas. There is no one 
definition of what it is or what it means. I think that Jacob Bardram (1998) talks about 
collaboration in relation to activity theory in a fruitful way that is useful also outside activity 
theory. In his article, Bardram (1998) also starts with reviewing the concept of collaboration 
and he finds that the criteria for collaboration are communication and sharing the same goals. 
He also argues that CSCW usually treats collaboration as something positive excluding aspects 
of conflict. Bardram (1998) goes on bringing dynamics and articulation work to the discussion 
about collaboration. He writes “The conceptualization of cooperative work within the 
framework of Coordination mechanism makes an analytical distinction between ‘cooperative 
work’ and ‘articulation work’, the later being the work actors do, caused by their 
interdependency, in order to coordinate, schedule, mesh, integrated, etc., their cooperative 
work. Hence, articulation work is an overhead to the cooperative work.” Bardram (1998) 
explains that what in one case can be viewed as coordination of ‘real work’ is in another case 
viewed as work per se. Also, what is close cooperation in one case can be routine work in 
another and shifts through time, involved actors and the types of interaction. Thus there are 
plenty of dynamic processes involved. 
 
Cooperation is a collaborative activity involving many actors performing one or more actions 
to an overall and shared objective of the work, according to Bardram (1998). He outlines three 
levels of collaboration: co-ordination, co-operation and co-construction.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.1: Levels of collaboration (Bardram, 1998) 
 
These levels are hierarchically ordered as to uncertainty of work. The lowest level of 
collaboration is the level of co-ordination. This level is characterized as a normal or routine 
flow of interaction between the collaborators. The individual work practices are only externally 
related to each other and work together in harmony with the surrounding activities.  
 
In the co-operative level, the collaborators focus on a common object and thus share the 
objective of the collaborative work. In this level, each collaborator has to adjust his or her 
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work to the work of the other collaborators. He or she might even be obliged to influence the 
work of the others according to the common task. In this level the collaborators know what to 
achieve but not how to achieve it. The important difference between the two levels is the 
sharing of the objective of work, that is in the cooperative level the collaborators take the role 
as “active subjects in collaboration”. An artefact in this level is not recognized as a mediator in 
the action but merely exists as an object in the world. As an art of realizing a cooperative 
activity these means have to be established, that is find appropriate distribution of the activity 
and appropriate artefacts that can be turned into mediating tools, according to Bardram (1998). 
 
The co-constructive level is the highest level in the hierarchy. In this level of collaborative 
work the collaborators are questioning the very objective of work. It might not even exist and 
must therefore be collectively constructed. Questions about the meaning of a particular 
problem are asked, as are questions about why the collaborators should try to solve it and who 
benefits from the solution. Maybe the present objective of work is irrelevant and has to be 
adjusted. 
 
2.1.2.1 Transition between the levels 

Being in the co-ordinated level requires a stable means of work, routines and tools. The 
transition from the co-ordinated level to the co-operative level is initiated by a coordination 
breakdown or a reconceptualisation of the way work is currently done. Moving from the co-
ordinated level to the level of co-construction is necessary when the objective of work become 
unstable within the collaborative work.  
 
Once co-construction is established it is stabilized through the process of implementation 
through communication of the new objective and committed collaborators. Then it is time to 
establish the means of work and the distribution of collaborative actions. Rules that guide 
collaboration and artefacts supporting work are necessary to realize work. 
 
Bardram (1998) explains that the levels of collaboration are only analytical distinctions of the 
same collaborative activity. He also stresses that collaboration does not exist on a single level 
but that even the most routine work has once been co-constructed as a way of achieving a goal 
through collaboration. Therefore, activity theorists analyze work in a cultural-historical 
perspective, but that is not what is going to be done in this thesis. I simply find it fruitful to 
think about collaboration as assembled of pieces from all the levels above. 
 
2.2 The nature of human action 

Suchman (1987) argues for a situated nature of human actions, not as strictly predetermined by 
plans as was the common view at the time.  
 
The thesis that changed our view introduces us to the history and development of viewing 
human actions as determined by plans and the critique that have followed the different 
concepts. Actions were described as determined by norms and rules and the background 
knowledge of the actors on the situation. Actors then put the pieces together and made plans 
for their actions. This put actions and plans in an almost causal relation. However, Suchman 
put herself in a position sceptical of these pre-made plans, arguing that although plans were 
certainly there, but their roles were not to determine actions but to guide actions in situ. The 
term ‘situated action’ was chosen because “it underscores the view that every course of action 
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depends in an essential way upon its material and social circumstances”. She continues writing 
that the approach is to study how people use their circumstances to achieve intelligent action. 
Putting this in relation to the use of artefacts she notes that “the rules and procedures that 
come into play when we deal with the unready-to-hand are not self-contained or foundational, 
but contingent on and derived from the situated action that the rules and procedures 
represent”. It is when situated action becomes problematic that rules and procedures are 
explicated and actions are made accountable to them.  
 
She hereby comes to argue for the twofold appropriateness of ethnomethodology for the 
study of purposeful actions as a programme and not as a theory. The cognitive phenomenon 
of traditional sociology is now viewed as related to a “publicly available, collaboratively 
organized world of artefacts and actions” and the “significance of artefacts and actions and the 
methods by which their significance are conveyed, have an essential relationship to their 
particular circumstances”. Suchman argues that ethnomethodology has come to give the 
common-sense sociology a new position as the topic of social science and not a resource to 
improve on. In this position, it is “our everyday social practices that render the world publicly 
available and mutually intelligible”. What is interesting here is, according to Suchman, the 
methodology that we use to come to know and to make sense out of our everyday world of 
talk and action. That is the practices that are used for interpreting cues and acting on the 
context we live in, and how objective grounding is accomplished. She defines the source of 
mutual intelligibility as “those common practices that produce typifications of which schemes 
and rules are made”. She holds ethnomethodology to locate the achievement of mutual 
intelligibility and objectivity of our social world in everyday situated actions, producing our 
common sense of our social world.  
 
Suchman also studied Hutchins and refers to his work about Micronesian navigation (1983). 
He considers the Micronesian natives and their navigation practices, concluding that they 
maintain their course by substituting other accessible environmental referents for the 
inaccessible land. Those referents may be changing environmental circumstances and thus 
navigation is made through interaction with the environment on a local basis. Suchman 
concludes that the foundation of actions is local interactions with the environment guided by 
abstract representations of situations and actions. Thus, what influences our actions does not 
just include physical things in our environment, but may also include things that are happening 
in the environment.  
 
2.2.1 Shaping actions according to material and social structures 

Introducing Goodwin (2000) into human action, I find that a theory of action involves 
language use as well as social, cultural, material and sequential structure of the environment 
where the action occurs. He writes that the addressee of the action must be able to recognize 
what is going on, something that other researchers probably would speak about as articulation 
work. However, Goodwin speaks about this recognition of what is occurring in terms of 
producing a “relevant next”. That is, a relevant coordinated move to what was just done by 
someone else. Goodwin also speaks about the importance of material or structure in the 
surround as providing a semiotic structure that makes possible particular kinds of action, the 
human body as an important display of action. In relation to this, Goodwin explains that “the 
ability of rapidly call upon alternative structures from a larger, ready at hand tool kit of diverse 
semiotic resources, is crucial to the ability of human beings to demonstrate in the ongoing 
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organization of their action reflective awareness of each other and the contextual 
configurations that constitute the situation of the moment”. He explains that this means that 
we structure our next move according to the alternatives and they bring different 
consequences into the situation. These material structures or tools make up frameworks for 
how to act on them and social systems provide structure to reflexively situated actions on 
them. 
 
2.2.2 Professional vision 

Goodwin (1994) explains “professional vision” in the following way illustrated with an 
example of how archaeologists know what to look for and to interpret what they see in an 
examination of soil:  
 
The discursive practices used by members of a profession to shape events in the domain of 
professional scrutiny they focus their attention upon. The shaping process creates the objects 
of knowledge that become the insignia of a profession’s craft: the theories, artefacts and bodies 
of expertise that are its special and distinctive domain of competence. Analysis of the methods 
used by members of a community to build and contest the events that structure their life-
world contributes to the development of a practice-based theory of knowledge and action… 
By applying such practices to phenomena in the domain of scrutiny, participants build and 
contest professional vision, socially organized ways of seeing and understanding events that are 
answerable to the distinctive interests of a particular social group.  
 
They do not only know what to search for but also possess skills in handling and interpreting 
the messages in the soil through using tools and artefacts designed for the archaeological 
profession. Novices in the area are in this way not able to fully understand everything that is 
happening and what is said but that is a skill acquired through working as an archaeologist. A 
professional vision, could thus be said to be a professional version of local knowledge, shaping 
actions and interactions among colleagues. 
 
2.3 Shared material 

Robinson (1991) discusses shared material in the words of Pål Sørgaard (1989). He claims that 
there are two ways of coordinating cooperative work. The first way is by using explicit words 
about how to perform the actual work and the second way is by using a less explicit form of 
communication, mediated by shared material used in the work process, that is communication 
through actions on a common artefact, the phrase used by Robinson (1993). He further 
explains to his readers that the pattern of cooperation through using shared material is not 
fixed but developed by the actors. He explains that there are large differences between novices 
and experienced collaborators. I would like the reader to compare this with the concepts of 
double level language and of professional vision, presented elsewhere in this chapter. I 
interpret cooperation through the use of shared material as evolving phenomena, evolving due 
to the development of the experience of those particular individuals working together and 
through the evolution of shared material. Robinson (1991) says that effective computer 
support for work processes should support both explicit communication through dialogue and 
communication through manipulation of shared material.  
 
Shared material also contains a lot of information if one knows how to interpret it. First, as 
discussed by authors such as Robinson (1993), it possesses information with a communicative 
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character. But I also find evidence in literature that it contains information which is not really 
intended as implicit communication between collaborators, but serves more as a collection of 
information, a back-up for memory as long as you know how to interpret it; considering the 
citation in Robinson (1993): the (flight-) “strips are like your memory, everything is there”. 
Therefore, I conclude that shared material does not possess those communicative and 
informative characteristics unless it is familiar to those involved. This conclusion is supported 
by Wulf et al.(1995) where they point out that the communicative character of shared material 
in a cooperative situation is possible only if there is an established cooperation. Robinson 
(1993) expresses this familiarity as “local convention”. The importance of a shared background 
is enhanced.  
 
2.4 Information spaces and shared spaces 

Information spaces can be defined in many ways. Bannon and Bødker (1997) refer to 
information spaces as information, events or tangible objects that can be described extensively. 
They also say that it sometimes has to involve an interpretative component requiring the effort 
of humans in the space to interpret its meaning. Bannon and Bødker (1997) prefer to include 
the later attachment to the definition with the formulation: “…to the extent that multiple 
actors can construct and maintain a common information space, they are able to articulate 
their work, and thus perform cooperative work”. An information space is thus something 
through which people act and interact and where information is exchanged between those 
people. It is obvious that information spaces are necessary for collaboration and also for the 
production of references.  
 
A concept that is related to information spaces is the concept of shared spaces and 
communities of practice, developed by Lave and Wenger (1991). They relate to how 
people work together in networked areas and learning and working environments. Moving 
information between or within communities of practice are different things. As it comes to 
moving information between communities of practice, Robinson and Bannon (1991) 
consider using the concept of boundary objects as helpful when moving objects across 
semantic boundaries, which is most likely to be the case in different communities of 
practice. This can be due to the close linking between the active construction of meanings 
of shared objects by the humans in information spaces and boundary crossings of objects 
between those semantic communities. Bannon and Bødker (1997) explain to us that the 
information space is not just a repository for information but designing an information 
space concerns for the possibilities of sharing, looking over the shoulder as well as for rules 
for submissions of information, roles of human mediators, recognition of 
frontstage/backstage concerns and reworking of rules.  
 
Illustrating the meaning of information spaces and shared material, Bannon and Bødker 
(1997) describe the case of a Danish National Labour Inspection Service inspector and his 
work with the filing system, its past, present and future use and the information it contains. 
The inspectors responsible for the files have no idea as to what information will be needed 
in the future. Bannon and Bødker (1997) explain the difficulty of making such records in 
terms of shared information: “a key concern here is with the active nature of the 
understanding process on the part of the participants. Without an understanding of the 
different contexts in which information is produced and potentially the different concerns 
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of the originator, the receiver, as in this case a labour inspector, is liable to make incorrect 
inferences as to the meaning of the “shared” information. But the important point is, 
according to Bannon and Bødker (1997), to realize that one cannot just produce a common 
information space, that it does not automatically appear as the result of developing a 
common dictionary of terms and objects, as the meanings of these terms and objects must 
still be determined locally and temporally.” The involved actors negotiate through the 
information space and its content can change over short periods of time. There is also a lot 
of effort expended by the people who are later going to use the information in the files in 
making sense of the information in the files. The lack of context and the change of context 
is what make this interpretation harder. Turning this information space and the files into 
boundary objects allow sharing across contexts and different communities of practice.  
 
2.5 How space becomes a place 

Dourish (2001) gives insight into the discussion about the difference between space and place. 
In short, the relationship between space and place can be described as simply as: 
 

Place = Space + Practice 

 
It is not the notion of space that is important: it is the notion of place. How does space turn 
into place? Space is, according to Dourish, a spatial metaphor which provides the patterns of 
spatial organization. The use of space is what is called place, the contextual mutual 
understanding of what is appropriate action in the particular spot in space. Dourish designates 
the distinction of space as the potential and place as operative, mutually-understood reality. 
During his work with long-term use of media spaces a sense of place, notions on appropriate 
behaviour and use, rather than simply orientation and connectedness, crystallized. In this light, 
terms of connectedness, geography, focus and mutual orientation are simply means to an end: 
they are techniques by which, in the every day world, we construct notions of place which 
guide our actions. The real lesson is of media space which lies in the way in which it is 
appropriated and repurposed in the light of emergent communal understandings of use and 
behavior. In this point of view, space is an element of place and place is the space that we want 
to explore. Rodden (1995) also expresses the view of place as a space with associated 
appropriate behaviour and talks about “the notion of space as a place defines and characterizes 
many of its interactive features” and “the spaces where people work and the associated kinds 
of interaction”. My own interpretation of space and place is that space is an infrastructure that 
can be designed while place is a social meeting spot that consists of practices, social norms and 
rules. Place is thus a space with these attributes tied to it and can only be designed. It is the 
long-term practices of use that turns a space into a place. After examining this discussion I am 
convinced that these differences between space and place are not considered by the authors 
when creating concepts like information spaces and shared spaces.  
 
2.6 The concept of boundary objects  

The most popular paper about boundary objects might be the one by Star (1988). Here, Star 
discusses the due process and the frame problem related to having a common object to relate 
to when negotiating across boundaries. Research about the area could include how 
information can be structured so that it can be shared between individuals for different 
purposes. 
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The term boundary object was coined by Star and Greisemer (1989) to describe objects that 
serve as an interface between boundaries of domain knowledge. As Star points out, boundary 
objects in an organization work because they necessarily contain sufficient detail to be 
understandable by both parties, but at the same time, neither party must understand the full 
context of use by the other. They refer to representational artefacts, documents, terms, 
concepts, and other forms of reification that are used to co ordinate the work of different 
communities involved in joint projects and around which communities of practice can 
organize their interconnections. A boundary object is plastic enough to be adapted to the local 
needs and constraints of each of the several communities using it, according to Star and 
Griesemer (1989). Wenger (1998) adds that they “enable coordination, but they can do so 
without actually creating a bridge between the perspectives and the meanings of various 
constituencies.” Thus, these objects provide links between information systems and the variety 
of people, tasks, and purposes that the system serves.  
 
A boundary object is an object that can be used by members of different communities for 
different usage and discussion because the representation is shared. Boundary objects provide 
a powerful abstraction. They respects local contingencies at the same time as they allow for 
cross-site translation. They carry meaning and enhance knowledge exchange across 
organizational boundaries in that they are a centre piece, around which people from the 
different communities of practice can meet and dynamically exchange knowledge. They are 
common intellectual tools and can thus be seen as knowledge artefacts in combining 
representation, reification and (workflow) process. When identifying & tracking boundary 
objects, one should be aware of issues around translation, closure, context and shared 
meaning. Common information spaces can also be seen as boundary objects, compare Gray 
(1998), Star (1988) and Bannon and Bødker, (1997). 
 
Star (1988) identified four different types of boundary objects related to work in museums: 
Repositories, Ideal type or platonic object, coincident boundaries and standardised labels. They 
may be described is as follows: 

• Repositories are ordered “piles” of objects that are indexed in a standardised way and 
result in e.g. libraries or museums. They are built to deal with problems of 
heterogeneity caused by differences in unit of analysis. The advantage of this kind of 
boundary objects is modularity. 

• Ideal type or platonic object is an object such as a map that in fact does not accurately 
describe the details of any one locality. It is abstracted from all domains and may be 
fairly vague. It serves as a means of communicating and cooperating symbolically. 
Platonic objects arise with differences in degree of abstraction such as those that 
obtain in the clinical/basic distinction. They result in deleting global rules and the 
abstraction of local contingencies from the common object, and have the advantage of 
adaptability. 

• Coincident boundaries are common objects that have the same boundaries but 
different internal contents. They arise in the presence of different means of aggregating 
data and when work is distributed over a large-scale geographic area. Work in each site 
can be conducted autonomously, but cooperating parties can work on the same area 
with the same referent. The advantage here is the resolution of different goals.  
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• Standardised labels are objects devised as methods of common communication across 
dispersed work groups. The result of this type is standardised indexes and what Latour 
would call “immutable mobiles” (objects that can be transported over long distance 
and convey unchanging information). The advantages of such objects are that local 
uncertainties are deleted.  

 
In addition, Gray (1998) would like to add information spaces to the list of examples of 
boundary objects. 
 
Star (1988)argues that the construction of a boundary objects is a community phenomenon 
requiring at least two sets of actors with different viewpoints, thus analyzing such objects from 
only one point in the system would neglect the sui generis nature of the system, says Wimsatt 
(1980). 
 
2.7 Human interaction 

I would like to view the making of references or the establishment of reference according to 
basically two approaches: verbally explaining or naming and practically by using gestures and 
tools. 
 
 
 
 
 
 
 
 
 
Figure 2.2: My own illustration of referential means 
 
This is almost what is explained by conversation theorists as double level language. Petterson, 
(2002) however describes double level language as “the combination of talk about what is done 
and communication through the use of an artefact, it mediates communication by how it is 
used”. Petterson does not just include language in communication but also interaction through 
artefacts. Gestures without using tools are in his definition left aside. He gets some support by 
Sørgaard (1989) in his discussion about coordinating cooperative work through explicit 
communication about how it should be done and by shared material used in the work process. 
Robinson (1991) explains this with the words the something that talk is about and the talking 
itself. Robinson also provides the distinction of double level language as between cultural and 
formal, between a common reference point in the external world and the interweaving of 
subjectivities. Though not spoken about as double level language, researchers have approached 
this view of interaction as made up not just by speech but also by bodily movements. To my 
ear this sounds a reasonable and convergent view. 
 
Researchers with influence in the interaction and linguistic area are among others Gumperz 
and Goffman. Goffman (1981) introduces the reader to concepts as code switching, from the 
work of Gumperz, and footing. Code switching initially referred to change of language or 
dialect but evolved into linguistic areas as  

making reference

Verbally, explain or name Practically, gesture or use of tools
and environment 
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• direct or reported speech,  
• selection of recipient, 
• interjections, 
• repetitions, 
• personal directedness or involvement,  
• new and old information, 
• emphasis, separation of topic and subject and finally 
• discourse type, as lecture or discussion. 

 
However, Goffman reports that researchers started to speak about code switching as including 
also behaviour and not just linguistics. We are now moving towards speaking about interaction 
instead of just linguistics. Goffman presents the term footing as implying change of alignment 
to ourselves and the others present in how reception or production of an utterance is made. 
He describes footing as another way of talking about change in our frame for events. He 
summarizes our footing as made out of  

• Participants alignment, 
• A cognitive unit 
• Consideration of continuum 
• Code switching and  
• Bracketing of a higher level phase or episode of interaction. 

 
Clearly, interaction takes place by other means than just words. However, we do interact 
through the telephone, though just words are transferred, this is made possible due to 
processes of reconstruction and transformation, according to Goffman (1981). (I would like to 
replace the notion of transfer of words to transfer of sound in that we also interpret sounds 
other than words when we speak on the phone.)  
 
Goffman describes a talk as containing ritual brackets such as greetings, farewells and other 
small talk functioning as establishment and termination of joint engagement, that is ratified 
participation. My own thoughts about the function and use of these kinds of small talk take a 
wider perspective later in the empirical material.  
 
Goffman then goes on talking about participation framework and production format, that is 
who are involved and in what way and what is the context for the speech. He writes that we 
“transplant the participation arrangement that is natural in one social situation into 
interactional environment in which it isn’t”. That is “we not only embed utterances but we 
embed interaction arrangements”. This is closer to what will be seen in the empirical material 
in this thesis. 
 
Researchers as Goodwin (2000) have pointed to the collaborative production of interaction. 
He writes that when embedded within a community of speakers, talk does not stand alone, but 
emerges from and is situated within the talk of others to who he is linked. Goodwin (2000) 
succeeds in showing that this is also the case of actions in conversational interaction. He shows 
that though not being able to articulate the words by himself, the aphasic man in the article 
manages to take part in conversations by embedding gestures in the conversation of others. 
Studying the article, one can see that a requirement for him being able to say what is on his 
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mind is the competence of the people around him to understand what he tries to communicate 
by possessing a great knowledge about him and his past. This in concert with what is the topic 
of the moment. 
 
The tactics of the man is to use the resources that the others provide in their speech and that 
they manage to say what he wants to say instead of saying it himself. Goodwin (2000) 
describes this as “the transparency of gesture, that is, the tacit ability of both participants and 
analysts to easily, indeed spontaneously, find relevant meaning in a speaker’s waving hands is 
very much a social accomplishment, something that participants in concert with each other 
through the deployment of both the sequential organization of unfolding conversation, and 
the constitution of participation frameworks”. It follows that the timing of his gestures within 
a relevant descriptive frame are extremely important for their interpretation. Also, Goodwin 
(2000) manages to show that gestures are organized not only by the own body but also “with 
reference to position and changing action of the addressee”. Thus, Goodwin (2000) argues for 
“a multi-party participation framework organized so as to constitute a common focus of 
attention”. 
 
Another term coined by Goodwin (1994) is “professional vision”. Goodwin explains it as the 
ability to find and to understand features in the environment, interpret them according to 
professional practices and routines and knowing how to use tools related to the manipulation 
or interpretation of those features. That is to know what is important and what can be ignored 
and how to act on them. In other words, the professional vision is what turns the field of 
action into a place for professional action instead of a space of novice blindness. Professional 
vision is thus a practice acquired through working in the profession in particular, guiding 
interaction between practicing professionals. Collaborators thus need to master a certain 
amount of professional vision for being able to accurately interpret actions of colleagues on 
the shared environment. 
 
Concluding with the words of Goodwin (2000): There is a “rich matrix of diverse semiotic 
resources that create relevant contextual configurations, action, setting, and the meaningful 
body reflexively constitute each other through temporally unfolding processes of situated 
human interaction”.  
 
2.8 References put in relation to something 

Hindmarsh et al. (1998) concluded that plenty of workplace studies discuss “how 
communication and collaboration depend on the ability of personnel to invoke and refer to 
features in their environment”, his words supported in, for example, Heath et al. (1995). These 
studies shed some light on how collaborators use technology and the objects to accomplish 
their activities and that these artefacts were used for coordinating activities with others. They 
focused on the colocated work environment and found that many activities rely on participants 
talking with each other and monitoring each other’s conduct, looking both alone and together 
at some workplace artefact. Bannon and Bødker (1997) extend this to include all work 
situations “…that in any cooperative work situation, there is a need for some form of 
communication or information sharing between actors, implicit or explicit, in order to 
ascertain what features of the work are of note in that specific situation.” An essential part of 
the colocated collaborations, according to Hindmarsh et al. (1998) was “the abilities of the 
individual to refer to particular objects, and to make the colleagues to see what in a particular 
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way what themselves were looking at”. This implies that you need to create a distributed 
setting where these particular objects exist, and are available for all the collaborators, that they 
are shared among the collaborators, so that they have something to refer to and can make their 
collaborators to see things in the particular way above. In the article of Hindmarsh et al. 
(1998), these objects are referred to as artefacts in the local ecology. There is thus a local 
ecology, that is shared by the collaborators, involved as well.  
 
Fraser (2002?) explains that there are many methods for referring to objects in a shared world, 
technology restricting references made in virtual shared worlds. Making references are often 
spoken about in that the participants share a visible world, also in the thesis of Fraser’s. He 
identifies four resources or abilities for making references to each other: using gestures to 
point out something for others, orientation as an ability to be seen looking at objects in the 
environment. Then there are abilities for speaking or writing. 
 
2.8.1 Indexicality 

Suchman (1987) introduces us to the term indexicality, referring to expressions, whose 
significance depends on the situation in which they are produced. She explains that these 
situations or circumstances are presupposed or indicated by the expression but not actually 
captured in the expression. Expressions and interpretations of indexical referents need “an 
active process of pointing to and searching the situation of talk” and are therefore viewed by 
Suchman as a form of situated action. Putting this in the context of giving instructions, she 
explains that the significance of an instruction with respect to action “must be found by the 
instruction follower with reference to the situation of its use”. Returning once again to the 
citation of Hindmarsch (1997), “…and to make the colleagues to see what in a particular way 
what themselves were looking at”, one understand that indexicality is indeed an ingredient not 
to neglect in the production and consumption of references. 
 
2.8.2 Grounding 

Grounding may be defined in several ways. Clark and Schaefer (1989) use the words: “the 
process of adding to the common ground between agents, that is reaching a mutual 
understanding about what was said and meant”. Clark and Schaefer (1989) explain grounding 
as “an essential part of conversation is to ensure that the other participants share an 
understanding of what has been said and what is meant. The process of ensuring that 
understanding –adding what has been said to the common ground- is called grounding”. Baker 
et al. (1999) writes that “grounding is a phenomena that is central to the interplay between 
individuals and between individuals and society. Grounding is the name given to the 
interactive process by which common ground (or mutual understanding) between individuals 
is constructed and maintained”. Clark and Brennan (1991) exemplify the shared information as 
i.e. mutual knowledge, beliefs, and assumptions. This information is called common ground 
and grounding is the process of seeking and providing evidence of understanding in 
conversation, thus not just to make yourself understood but also to make sure that you are. 
Grounding is a process of exchanging evidence until the participants in the conversation think 
that communication will succeed well enough for the purpose at hand. The state of mutual 
understanding is a collaborative product of the grounding process. The collaborators have 
established a common ground between them. Brennan (1998) writes that collaborators 
construct and maintain reference to objects through developing discourse models for those 
objects and their relations and that these discourses constitute a part of their common ground. 
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Collaborators further rely on this common ground when referring to those objects. This 
implies that new collaborators, not sharing this common ground, might not understand those 
referral expressions. There are three sources of common ground, according to Brennan (1990):  

• community co-membership, a body of knowledge that can be assumed to be shared. 
This includes what Goodwin speaks about as professional vision. The better the 
members of the conversation know each other, the weaker the evidence needed to 
ground assumptions from this source. 

• perceptual co-presence, the sharing of experiences in the same physical setting. This 
source of common ground generally provides strong evidence.  

• linguistic co-presence, through general knowledge that is previously discussed, through 
previous contributions to the current conversation and through material from previous 
conversations that can be assumed to be remembered.  

 
However, Clark and Wilkes-Gibbs (1986) say that it is not always necessary to fully ground 
every aspect of interaction, just to meet the grounding criterion, that is to share an 
understanding that is “sufficient for the current purpose”. This is said to vary with the type of 
information and the local and overall goals of the collaborators’. Baker et al. (1999) clarify that 
there are always some mutual understanding between individuals that is “attained through 
integration of the individuals into a common culture”. They continue explaining that this 
common ground needs to be redefined according to new information about different facets of 
the activity, such as the members of the activity, the tools and goals and setting of the activity. 
Schoeber and Clark (1989) state that “being active in a conversation leads to a better recall of 
the content than do passive observers” and concludes that conversational partners understand 
one another through moment by moment collaboration in the grounding process. The 
grounding process is thus a phenomenon of collaboration. The participants in the 
conversation collaborate both about establishing content of the conversation and in the 
process of establishing that content, according to Brennan (1990). 
 
Conversation analysis talks about grounding and Clark & Wilkes-Gibbs (1986) proposed the 
principle of least collaborative effort in relation to grounding. It means that the participants try 
to minimize the work that both do from the initiation of each contribution to its mutual 
acceptance, contrary to minimizing effort of the receiver or number of repairs. The production 
of the shared understanding is thus also taken into consideration as well as total time for the 
collaborative effort. To achieve this least collaborate effort, speakers tend both to make and to 
initiate their own repairs, that is to create extra turns when repairing their speech. Brennan 
(1990) suggests some refinements:  

• Adjust the grounding criterion to meet the current purpose, taking into account the 
strength of evidence. The weaker the evidence, the higher the grounding criterion is 
set.  

• Flexibly divide the labour so that the members of the conversation contribute with 
what they do best. 

• Use the information available in common ground both for presenting and accepting 
utterances. A more specific level of description can be used when common ground can 
be assumed. The acceptance of evidence is affected by the type and strength of 
evidence. 

• Provide evidence as often as you can afford to, until the other members in the 
conversation accepts it. If evidence is not provided by the other members in the 
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conversation, you have to seek it yourself. It costs more to provide evidence after 
waiting for it than to provide it unsolicited. 

• If your partner does not accept your presentation, either revise your hypothesis about 
what she understands, provide further installments or seek evidence for your 
hypothesis.  

 
Sometimes, it is necessary to establish referential identity, to make sure that all involved have 
identified the correct referent. Hunt tells us that this establishment can be done in four ways:  

• Alternative Descriptions: Referring expressions are used to refer to objects  
• Indicative Gestures: Pointing, looking, or touching often ground referents  
• Referential Installments: A referent may need to be identified first before an entire 

utterance is understood, e.g., providing assembly instructions.  
• Trial References: Grounding process are sometimes initiated in mid-utterance  

 
Grounding could be compared with what Goodwin (2000) speaks about as anchoring, though 
anchoring implies establishing a topic, a frame of reference, before interpreting gestures 
according to that topic. Thus Goodwin speaks about it within a different context that makes it 
quite similar to providing referential installments. In the case of Goodwin, the context of 
interpretation is established before the informational content and referential installments 
establish the referent, the informational content before the context. 
 
Grounding effort and tasks change with different media and these provide large varieties in 
grounding possibilities. The matter becomes further complicated when one treats cognitive 
artefacts that change our tasks, according to Norman (1991), as media does. (Remember that 
boundary objects can be seen as cognitive tools, and thus take the roles as means for 
grounding and establishing referential identity) This is particularly apparent with collaborative 
systems and tools such as electronic meeting rooms, shared whiteboards, shared writing or 
drawing tools, etc.  
 
The principle of least collaborative effort predicts that the medium that affords the least 
collaborative effort will be the one used for the purpose at hand. In relation to this, Clark and 
Brennan (1991) discuss 8 media constraints and 11 media costs that are important for 
grounding. Every media is associated with a unique set of constraints among copresence (can 
see the same things), visibility (can see each other), audibility (can hear each other), 
cotemporality (messages received at the same time as sent), simultaneity (can both parties send 
messages at the same time or do they have to take turns), sequentiality (can the turns get out of 
sequence), reviewability (can they review messages, after they have been first received), and 
reviseability (can the producer edit the message privately before sending). For instance, 
telephone has audibility, cotemporality, simultaneity, and sequentiality constraints while 
electronic mail has reviewability and revisability constraints.  
 
 
 
 
 
 



 33

Constraint Description 
copresence  A and B share the same physical environment 

visibility A and B are visible to one another 

audibility A and B communicate by speaking 
cotemporality B receives at roughly the same time as A produces 
simultaneity A and B can send and receive at once simultaneously 
sequentiality  A's and B's turns cannot get out of sequence  
reviewability B can review A's messages 
revisability A can revise messages from B 

 
Figure 2.3: Constraints on Grounding, in Hunt  
 
Costs and constraints are related to some degree as the costs are to one another. The costs are 
not independent of one another and contain formulation costs (how easy is it to decide exactly 
what to say), production costs (articulating or typing the message), reception costs (listening to 
or reading the message, including attention and waiting time), understanding costs (interpreting 
the message in context), start-up costs (initiating a conversation, including summoning the 
other partner's attention), delay costs (making the receiver wait during formulation), 
asynchrony costs (not being able to tell what is being responded too), speaker change costs, 
fault costs, and repair costs. 
 

Cost of grounding Description 
formulation formulate and reformulate utterances 

production producing the utterance 

reception receiving a message 
understanding understanding a message 
start-up starting a new discourse 
delay planning and revising before executing 
asynchrony timing of discourse exchanges 
speaker change changing speakers 
display presenting an object of the discourse 
fault producing a mistake 
repair repairing a mistake 

 
Figure 2.4: Costs of grounding, in Hunt 
 
Since different media have different combinations of constraints and costs, one would expect 
the principle of least collaborative effort to predict different styles of grounding for use in 
different media. Visual evidence for grounding does not require as high grounding criterion as 



 34

do only speech, then collaborators need to be more accurate, according to Brennan (1990). 
Brennan (1998) adds that immediacy is important for how grounding takes place and therefore 
time and effort are the important ingredients in least collaborative effort. She further explains 
that grounding is often done incrementally in human conversation, particularly when it is 
important that the collaborator understands it all and when the costs of turntaking are low. 
 
Hunt provides an example from Cohen (1984) where he reported the following same-purpose 
conversations, one over the telephone and the other by keyboard:  
 
telephone  
S: Uh, now there's a little plastic blue cap  
J: Yep.  
S: Put that on the top hole in the cylinder you just worked with.  
keyboard  
K: Next, take the blue cap that has the pink thing on it and screw it to the blue piece you just 
screwed on.  
 
On the telephone, referential installments were used, but not by keyboard. Cohen claims that 
speakers attempt to achieve more detailed goals than do the keyboard users. This can be 
explained using the principle of least collaborative effort and grounding costs, according to 
Hunt. Using the telephone, production and repair costs are cheap, so having several 
conversational turns is acceptable. Using the keyboard, the display cost is cheap compared to 
the repair cost, so displaying more information in one turn is cheaper. 
 
2.9 Technology at work 

Different media are more desirable for different purposes. Face-to-face is preferable to email 
for negotiations, while email is preferred for coordinative tasks, according to Finholt et al. 
(1990), something that is found in my fieldstudies as well but also that different persons prefer 
different medias or tools. McGrath (1984; 1991) consider tasks performed and the technology 
used when studying CSCW. For instance, a company may wish to support impromptu 
contacts between people in different offices as in Mantei et al. (1991) or to provide a shared 
drawing surface for collaborators as in Ishii & Kobayashi (1992). Nunamaker et al. (1991) say 
that because small groups function differently from large ones, size becomes another factor. 
Poltrock and Grudin (2000) characterize small groups as working in settings of face-to-face, 
distributed or mixed, as they usually have one leader who coordinates the team, that people 
fulfil different roles and that there is a strong need for communication between the members 
of the small group. This is the opposite of larger organizations or communities characterized 
as geographically distributed, organizations as hierarchical in structure and with a strong need 
for coordination and communities as having no structure but sharing an interest. They also 
point out that as group characteristics change, so do characteristics of support technologies. 
Relevant factors for shared understanding may change during the process of collaboration and 
actual work.  
 
2.9.1 Man-machine communication 

Suchman (1987) investigated communication between man and machine in her thesis. Her 
theoretical discussion about human communication was about communication between 
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people and was compared to empirical research about communication between humans and 
copying machines.  
 
The result of her theoretical investigation is summarized in four main conclusions. The first is 
that mutual intelligibility that is achieved in everyday interaction is achieved collaboratively in 
situ. The second conclusion is that communicative practices are designed to maximize 
sensitivity to different participants at different moments of interaction. The third conclusion is 
that this communication includes trouble-detecting resources for discovering and repairing 
errors. The last conclusion is that there are a number of background knowledge and 
experiences that embed human communication.  
 
However, her empirical research about man-machine communication did not correlate to what 
was found about communication between humans. She found a gigantic asymmetry between 
the ways humans and machines communicate. This asymmetry is based on the ways machines 
rely on “fixed arrays of inputs, mapped to a predetermined set of internal states and 
responses”, according to Suchman. This means that machines need to extend their access to 
the circumstances of the users and that users need to realize the limits of interactional 
resources that machines possess, she explains. She then goes on to say that the big question of 
designing interactive machines is exactly how this gap or asymmetry between man and 
machine communication should be dealt with.  
 
She then moves towards the design issue, talking about intelligent tutor-systems by asking the 
question “what does seeing those places where assistance is called for, and knowing what 
needs to be said involve?” This is where the interest of Suchman’s (1987) ends and the issue in 
my thesis begins, finding out “what needs to be said” in a geographically separated 
collaborative situation and how is it said? 
 
2.10 Studies of work 

There is a large area of research about the actual performance of work at workplaces. These 
are called workplace studies. Formulating it differently, workplace studies aims to discover 
how people in different work situations or settings accomplish their work and orient towards 
their colleagues, environment and its ingredients. Brun-Cottan and Wall (1995) define work 
practices “to refer to the study of the interplay of artefacts, activities, interactions, 
organizational context and technologies that people produce and contend with at actual work 
sites”. Workplace studies have included a number of different settings, but the control room 
setting has gained a particular interest and therefore it makes up a large body of the workplace 
studies. These studies, together with studies in i.e. conversation analysis, have contributed a lot 
to the understanding of human interaction and how collaborators coordinate their actions with 
each other in the co-located setting. Workplace studies have also contributed to the 
understanding of working practices by highlighting the small details in the organization and 
support of work. Button and Dourish (1996) point out that those studies, by for instance 
Bowers et.al. (1995), have shown that technological systems that do not understand work 
practices and how people organize their work and communication actually prevent people 
from doing a good job. Many studies of workplaces have the aim of designing a new 
technological support system based on ethnomethodological research. Button and Dourish 
(1996) identifies two fundamental problems in the design of new technological systems. First, a 
technological system is supposed to support work in a large perspective, but often tend to 
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forget that it is the small details that make up the practices that make the large work and that 
allow collaborators to adjust to the particularities of the moment. The second problem is 
associated with the method by which those studies are made. Since ethnomethodological 
studies focus on existing practices, they tend to preserve old structures in the new systems. 
Yet, we have learnt a lot about technologies supporting work through these studies.  
 
There are some characteristics that can be found about control room in literature. There are a 
number of colleagues, working side by side, who have the common objective of keeping track 
of what is happening in their field of activity, coordinating the efforts of the items of their 
control to create a smooth flow through their organization.  
 
2.10.1 The control room setting 

The control room is made up of different spaces. There are not only individual spaces for the 
single collaborator to work with but also common spaces available for anyone anytime. The 
spaces consist of different artefacts, formats and interfaces. There are often large overview 
information boards on the wall, which are placed so that they are available for everyone within 
a single quick glance, displaying the status of the organization at the particular moment so that 
the individual areas of control can be coordinated according to the activities in the whole 
system. Colleagues are getting sensitive to the work of others and their underlying motives by 
perceiving relations between colleagues’ actions and information displayed in the control room 
environment and through their use of artefacts. These mechanisms make it possible to 
participate in each other’s work to different degrees depending on individual judgment to do 
so whenever something is considered relevant for their particular area of control. Heath and 
Luff (2000) call this phenomenon a “peripheral sensitivity”. This sensitivity to what is 
happening around them and what collaborators are up to makes it possible to become aware 
of when something happens and what is happening to a certain degree as opposed to actively 
seeking out information about the current status of the system or total area of control. Thus, 
there are two approaches in keeping up with what is happening; collaborators seeking and 
spreading information in an active way and when they passively let others do the information 
sharing and just become aware of information that happens to reach them. 
 
Benefits are also the fixed positions of the information at the different spaces. By keeping 
information continually displayed at fixed positions people do not have to search for it but 
know exactly where to find the particular information they need. Also, sought information is 
already at hand or easy to access in their respective information spaces. This is particularly 
important when there is an emergency or other critical situation. By being familiar with the 
information in the spaces, the actions of colleagues can be perceived and interpreted in relation 
to that information and a peripheral sensitivity to what is happening and what your colleagues 
are up to can be developed and coordination of actions and reactions are allowed as is 
collaboration. 
 
Participating in each other’s work to different degrees requires collaborators to fast and easily 
shift between information sources as well as shifting between tasks. Assembling different 
sources of information, interpreting them for the individual purpose at hand as well as for the 
overall status of the area of activity is a vital skill and a seamless shift between collaborate and 
individual work is a must for control room collaborative activity. Results of individual actions 
for the total activity and their influence must not be hidden for collaborators to interpret 
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continually. A certain level of peripheral awareness or contact between those working in the 
control room and those working in controlled entities is often accomplished by using radio 
frequencies in a continual way and systems breaking through individual use whenever there is 
something particularly important to be noticed. Other strategies for sensitivity of what is 
happening in the peripheral entity are created through different kinds of computerized 
information systems. 
 
Literature describes defining tasks and roles of workers as workflows in control rooms as 
something that does not hold due to the nature of the collaborative production of work in 
those settings. Collaborative production of work and the individual tasks require collaborators 
to be aware of what is happening in the workplace as a whole and thus what the others are 
doing, a socially organized and contingent achievement, according to Heath and Luff (2000). 
This means that people need to engage in each others work in that they have to act on what 
they perceive is happening in the work of colleagues to coordinate their own efforts to help 
out and manage their own work so that the work of others is not interrupted in largest possible 
way. 
 
In this manner, being aware of what is happening in the workplace is something that requires 
collaborators doing their job in such a way that can be understood by other collaborators as 
well as the other collaborators being able to interpret what is happening, thus having a certain 
knowledge about what the work of colleagues is about and what they are doing. At large this is 
what can be described by the term accountability, Eriksén (2002) describes it as people’s 
ongoing choices of action are closely interwoven with accountability. 
 
2.10.2 Eriksén about accountability 

Eriksén (2002) has explored the meaning of accountability in literature. She has found several 
meanings and uses of the word, differing according to their different research disciplines. 
Common to them all was to describe their respective objects as visible and accountable. She 
found two perspectives on this, by the voice of the object itself or by the voice of someone 
elses, in Webster´s ninth New Collegiate Dictionary 1991. She found the definition of 
accountability “to be accountable” while accountable was defined as responsible for giving 
account or “ capable of being accounted for”.  
 
However, Eriksén studied three different approaches including an ethnomethodological 
approach, a feministic or political approach and a techno-interactional approach. The 
ethnomethodological approach, represented by Garfinkel, described accountability as “making 
activities visibly-rational-and-reportable-for-all-practical-purposes, i.e. accountable, as 
organizations of commonplace everyday activities”. The feministic/political approach was 
represented by Suchman and explored in the light of technology design and expressed 
accountability as “integration, local configuration, customization, maintenance and redesign on 
this view represents… densely structured courses of articulation work, without clearly 
distinguishable boundaries between”. Interpreting Suchman, Eriksén understands articulation 
work in this description as “part of the constantly on-going organizing, sense-making work of 
everyday activities” that is covered by the ethnomethodological use of accountability. The 
feministic/political approach presents, in relation to design, three premises where the third 
premise is “built on the acceptance that our vision of the world is a vision from somewhere, 
based on an embodied and partial perspective…This very circumstance, that our view is a 
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partial, located one, makes us personally responsible for it. This is what located accountability 
is about”, according to Eriksén. I would like to highlight the citation “our vision of the world 
is a vision from somewhere” and connect back to what Suchman describes as indexicality. The 
last approach, the techno-interactional is represented by Dourish and describes accountability 
as system transparency, the story a system tells about itself and precision as opposed to 
accuracy. Precision is referring to the system’s view and accuracy referring to the user’s view 
and purposeful action.  
 
2.10.3 Transparency of systems 

Authors with a particular interest in technology in work settings have frequently pointed out 
the difficulty of matching technology with the work situation and how technology facilitated 
some aspects of work while making work awkward or even impossible in others. Button and 
Dourish (1996) developed the concept of technomethodology, a possible marriage between 
ethnography and system design. One of the reasons for the difficulties in these studies seems 
to me to be the lack of freedom to explore and get an overview of how systems work. Dourish 
and Button (1998) address this problem and suggest a form of open implementation and some 
technological transparency in order to allow the user to know more about the system so that 
the consequences of his or her actions, to some extent, could be evaluated or predicted before 
execution.  
 
Thus, there is a need for technology that allows a more improvised (situated) use and permits 
the user to evaluate his or her alternatives for action due to a larger knowledge about the 
consequences of the actions through an understanding of how the system works. This could 
be achieved through abstractions and a larger knowledge of what is what in the system. Button 
and Dourish (1996) consider this transparency and the abstractions to generate system 
accountability. 
 
2.10.4 Technologies for geographically separated collaboration 

Possibilities to collaborate geographically separated from colleagues have largely been 
increased by the creation of computers and their development. Researchers and companies 
have put attention to problems of collaboration and new technologies have been developed 
according to their efforts. Different concepts for distributed collaboration have evolved and 
among those are the concept of media spaces. The aim here is to be able to attend to meetings 
with geographically separated colleagues. 
 
Media Space was originally a specific system, according to Bly et al. (1993) but sometimes the 
name is used as a concept representing computer-controlled video environments. 
Technologies for video conferences utilize video communication, sometimes in combination 
with shared spaces for drawing and sharing of documents etc. Heath and Luff (1991) consider 
video to be a way of creating a visual conduct and thereby a kind of co-participation in the task 
at hand. Through video, gestures and mimics are supposed to be transferred from the user 
who sends or performs the body signals to the user who is supposed to receive the signals and 
interpret them in relation to their context. The nature of the talk, the gestures and the task at 
hand, including the artefacts involved, is then created through this interaction between the 
sending user and the receiving user. The receiving user is then, aided by his interpretations, 
supposed to significantly improve the performance of his or her task. However, this is not the 
case according to Chapanis (1975). Gestures are a way for the sender to make the right forms 
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of participation and attention for the task. This is happening through very subtle design in 
harmony with the context. Gestures can, with this sensitivity to their immediate context, 
encourage different responses from a co-participant at different points in time. Visual conduct 
in orchestration with talk serves to systematically engender specific actions at certain moments 
in the development of the activity, according to Heath and Luff (1991). Heath and Luff (1991) 
say that “naturalistic studies of face-to-face communication have increasingly found that visual 
conduct such as gesture plays a critical role in shaping the way in which individuals participate 
in interaction and accomplish particular activities and tasks”. Thus, vision is a very important 
ingredient in collaboration why such large emphasis has been put in visual support for 
collaboration.  
 
Though systems of today are often equipped with document cameras and media spaces that 
allow participants to have access to common objects or domains, Hindmarsh et al. (1998) 
conclude that it is not clear that such systems provide adequate support for object-focused 
collaboration. Since just seeing each other through video and to share documents was not 
enough due to a number of reasons, researchers and developers created virtual environments. 
 
Fraser (2002?) considers in his thesis about virtual environments that they are designed for 
multiple distributed users in a 3D world for synchronous collaboration. They fulfil four 
criteria: support for reference, support for manipulation, system artificiality and system parity. 
Support for reference is meant to be about in what ways the system allows the user to refer to 
particular features of a shared environment. Support for manipulation is about the abilities to 
create and manipulate objects in the collaborative virtual environment, CVE. System 
artificiality is whether the system provides access to physical or virtual objects or both and 
system parity is a question of access of different users to objects created in the environment. 
Fraser explores the use of CVEs and introduces the reader to something that he calls extended 
action, users acting through their avatars or embodiments (models or representations of users) 
in a virtual world, grasping, pointing and looking, revealing the focus of collaborator’s 
attention. 
 
Virtual environments – models, avatars, interfaces and so on – are often designed with realism 
(or, at least, an approximation to realism) as the primary concern; yet aspects of a system that 
are less than ‘real’ are often concealed from the casual observer or participant, according to 
Fraser et al. (2000). They can be designed to present collaborators in a “real space” with 
orientation, movements as gestures and grasping, sound and other. Systems aim to recreate the 
real world in some way and to make available actions of others on the environment. 
Sometimes they are designed with haptic feedback as well. Problems that arise in virtual 
environments can often be related to a limited field-of-view of the users, see Fraser et al. 
(2000) and Hindmarsh et al. (1998). Fraser et al. (2000) also enlighten problems caused by the 
lack of haptic feedback, systems delay, alienation and familiarity to the system.  
 
Actions and responses that occur in the virtual world, their perception and orientation of 
virtual co-participants, are influenced by the ways they occur in the real world, according to 
Bowers et al. (1996). Fraser et al. (2000) confirm this statement by saying that users constitute 
their environment, not just of the mutual resources available in the virtual world, but of all 
potential incursions from the real world. Fraser et al. (2000) view referencing as an activity 
which demands other types of information than for example moving an object in a virtual 
environment or writing on a whiteboard.  
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Problems with acting in a virtual world are not only associated to the above. Another example 
is provided by Bowers et al. (1996) who investigate a system based on the embodiment idea 
that is called MASSIVE. They discover that there are a lot of things going on not just in the 
virtual world but also in the real world at the separate workplaces, which require the attention 
of the various collaborators. The virtual environment in their article is not aligned to the real 
world situations of the collaborators’ and this is making traces in the virtual world in the form 
of disruptions and breakdowns. This implies that there is a certain need to make systems that 
support the integration or immersion of the two worlds, real and virtual. Disruptions and 
breakdowns caused by technological means are to a large extent repaired by the participants by 
the use of other means for communication, audio channels or text-based channels outside the 
MASSIVE system. These additional means are very important for the management of the 
system and of the collaboration through the virtual environment. Not only the use of multiple 
channels is vital for this collaboration to take place but also the local real world collaboration 
between participants who happen to be co-located. 
 
Geisler and Rogers (2000) then states that support for design collaboration has failed because 
of bad support for individuals in their work with these virtual objects. Application sharing is a 
good approach for sharing virtual boundary objects. However, there are some drawbacks as 
well. One of the difficulties is the restriction to one application only or problems of 
establishing a common reference across applications. Hindmarsh et al. (1998) call this 
fragmentation. In the colocated setting these problems are dealt with by the use of gaze, 
intonations and other gestures, according to Ishii, et al. (1993) and Hindmarsh (1998), but they 
become problematic when working at a distance because they are not adequately supported by 
technology. When working privately, some people use multiple applications for doing their 
work and being restricted to single applications for distributed collaboration can restrict 
professionals to do their work in the way they prefer. As long as people are restricted to single 
applications, Geisler and Rogers believe that work on shared applications will remain private 
with little affordance for updating and dissemination that is crucial for distributed 
collaboration. Working in a shared applications environment, here are also issues with turn-
taking and control.  
 
In their study of design collaboration, Geisler and Rogers (2000) found four criterias for 
collaboration with shared application.  

• The transition between public and private space must be seamless and individuals must 
be able to view both kinds spaces concurrently. 

• To be able to have a specialized communication, gazes and gestures and such must 
work along with the sight of the common object, not forcing collaborators to choose 
between them.  

• All collaborators must be able to manipulate and modify the object under 
development in order to explore implications for their own private work as well as to 
communicate issues, proposals, and concerns for others to consider. 

• Finally, the technology must provide participants with the full range of professional 
tools, both collaborative and specialized tools for the discipline at hand. 
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Geisler and Rogers’ problems with private use of applications and of keeping those private 
during collaboration with geographically separated colleagues are in a way dealt with by Ishii 
and his colleagues when developing Team Work Station and ClearBoard. 
 
Team Work Station is a concept that is developed by Hiroshii Ishii and his colleague Kazuho 
Arita. The aim of this collaboration was to create a user driven instead of a technology driven 
approach to computer support for distributed collaboration. They wanted to use existing 
technologies in a smart way instead of developing new technology. It was important that users 
could use their ordinary skills for working with team Work Station. Team Work Station offers 
a shared screen supporting shared drawing, pointing and writing and a live face window for 
conversation in addition to an individual screen, according to Ishii and Arita (1991). The large 
benefit with their approach was the vision of seamless open shared workspaces, continuity 
with existing practices and smooth transition between individual and shared workspaces. Ishii 
(1990) identified three major seams between individual and collaborative work, between 
computer-supported work and work that is not computer-supported and between 
asynchronous and real-time communication. Users could in TWS use their ordinary tools and 
the desktop by the use of translucent video overlay of workspace images. However, their 
efforts with team Work Station showed to be useful in freehand drawing and gesture intensive 
design sessions with better results than ordinary videophone. Other benefits were that ill-
structured collaborations could be replaced by task-specific applications and the freedom of 
individual tool selection. Ishii and Ohkubo (1990) found flexibility of selection and movement 
among various collaboration modes as a very important ingredient for supporting a dynamic 
collaboration process. Another benefit was that collaborators using TWS were able to share 
both the results and the process of drawing. Also, applications could be moved across 
individual and shared spaces by just dragging the mouse. There were a number of drawbacks 
with overlay video image technology. One of them was the quality of the picture that was not 
satisfying and that the results from separately stored video images could not be shared 
simultaneously. Also, scrolling in documents in video overlays did break eventual spatial 
relations, according to Ishii and Miyake (1991). Team Work Station got a new interface design 
technique called Clear Face and was based on the vision of “translucent, movable, and 
resizable” live face windows over a shared drawing window. The aim for this new interface 
was to decrease cognitive seams in the shared screen. As opposed to ordinary conference 
systems Clear Face erased the cognitive seam between the faces of the participants and the 
material that was being worked with. This technique showed up successfully due to selective 
looking of users: finding it easy to ignore some layers while looking at others. However, users 
felt some resistance towards drawing over the others’ faces, according to Ishii and Arita (1991) 
and Ishii and Kobayashi (1992). Team Work Station now inherited both fused overlay 
techniques (for drawing windows) and selective overlay techniques (face windows).  
 
The concept of shared workspaces and seamlessnes developed further in collaboration 
between Ishii and his colleague Minoru Kobayashi. They searched for a concept for shared 
workspaces for distributed collaboration that was similar to working side-by-side as in face-to-
face situations and after evaluating different concepts of face-to-face collaboration Kobayashi 
came up with the idea of drawing on different sides of a window. The idea behind ClearBoard 
was born. ClearBoard-1, a prototype was made and improved in ClearBoard-2 with an 
application called TeamPaint added to it. However, there were some difficulties with using the 
window metaphor, i.e. the orientation of text and pictures, something that was designed in 
ClearBoard-2. One should be able to share information, to point to different items, to make 
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annotations on freehand directly on the screen, edit texts, make eye contact “through the 
screen” and save the results and reuse them. Also, there must be a common drawing 
orientation. Collaborators should be able to shift between their different workspaces and use 
the same cues for interaction as in colocated collaboration. In ClearBoard, users experience 
their collaborators as being behind the big glass-board and that they are working with material 
in front of their collaborator. This made users sensitive to the distance between collaborator 
and the material and users of ClearBoard did not have trouble differentiating video 
background from each others marks (Ishii and Kobayashi, 1992). With the feeling of distance 
between collaborator and the material there were no hesitation of drawing over the face of the 
collaborator or to feel that there were a certain personal distance between them (Ishii, 
Kobayashi and Grudin, 1993). This distance felt comfortable when working with close 
colleagues but uncomfortable in formal meetings. The possibility of making eye contact while 
drawing brought a feeling of intimacy and co-presence. 
 
A major benefit with this system was the awareness of what collaborators were looking at and 
to be able to follow collaborators pen movements (Ishii, Kobayashi and Grudin, 1992). Ishii 
and Kobayashi describes this as gaze awareness. Collaborators were now able to both make 
eye contact and to identify the focus of collaborators attention, something that can be difficult 
when drawing on a whiteboard because you stand side-by-side and not in front of each other. 
Providing gaze awareness is of great importance for identifying the context of language (Ishii, 
Kobayashi and Grudin, 1993) This is something that converge with research in conversation 
and interaction analysis of i.e. Goodwin and Goodwin. The problem with recording results 
was solved by using a digitizer pen and screen quality was improved. A limitation of video 
drawing that was solved by using the digitizer pen was that one could not erase your 
collaborators marks. Users described it as embarrassing to ask your collaborator to do it since 
results could not be saved and reused with the initial technology (Ishii, Kobayashi and Grudin, 
1993). The digitizer pen made it easy to edit and erase notes. Introducing the digitizer pen in 
ClearBoard-2 also made it possible to import documents with other editors and provided new 
blank spaces.  
 
However, the question about what we need to see to be able to collaborate successfully still 
remains. The work will probably continue with ubiquitous computing and tangible bits. 
 
2.11 Theoretical cornerstones 

There are some theories that are more important for the rest of this thesis than others. First of 
all, familiarity with human action and interaction is vital for being able to follow the discussion. 
One should understand that action and interaction are shaped by circumstances and that there 
are a number of communicative resources involved in these processes. In relation to action 
and interaction, sharing environment is necessary for being able to act and interact, something 
that is needed for the possibility to articulate work and for being able to collaborate.  
 
People who collaborate need to know what the other is talking about, to create a mutual 
understanding. This is done through grounding references and evidence in common ground. 
However, working at geographically separated places, collaborators are not able to use ordinary 
communicative resources available when meeting face-to-face, but have to rely on support 
from artefacts. Different artefacts provide different support for communication and this affect 
the ways collaborators establish references. 
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3 Methodology 

This chapter presents a discussion about how this research has been carried out along with 
methodological issues that are relevant for this study. It can be divided into two parts: theory 
and execution. The research question requires a qualitative approach, which is why this chapter 
presents theoretical implications to qualitative research and possibly two of the most common 
approaches, case studies and ethnography. Both concepts are influential in this study. 
Following are some notes on techniques of data collection and documentation provided and 
the theoretical part of the methodological chapter ends with comments about reliability and 
validity. After the theoretical introduction, a description of how I did my own work is 
presented. The chapter then ends with some comments on difficulties of making this study, 
validity and reliability in this thesis.  
 
3.1 Case studies 

A case study is an empirical inquiry that investigates a contemporary phenomenon within its 
real-life context, especially when the boundaries between the phenomenon and context are not 
clearly evident, according to Yin (1994). Yin (1994) further explains that when the research 
question is in the form of “how” or “why” in relation to a contemporary set of events, a case 
study approach might be appropriate. The case study strives to shed some light on decisions or 
set of decisions, like why, how and the result of them.  
 
One of the largest weaknesses of using case studies has been the difficulty of making 
generalisations from them. What is the use of studying a case if the knowledge gained from it 
can’t be used for cases other than the studied one? Why bother to study cases if that is true? 
Waltham (1992) says that though scientists argue that they have presented only a case, they are 
in reality saying that they make hypotheses about something because cases are always 
hypotheses. The reasons for introducing and reformulating new cases into explanatory 
research can have many causes, like showing something that is previously misapprehended, 
demonstrating causal connections to a hypothesised general process, incorporating old 
concepts into a new interpretations and for advancing the scope of interpretation, according to 
Waltham (1992). Rolland and Herstad (2000) have provided an article about how case studies 
can be used as a source of knowledge. They explain that case studies are not bound to 
ethnographic studies alone, but can include other sources as well. According to Yin (1994), 
evidence from case studies may come from documents, archival records, interviews, direct 
observation participant observation and physical artefacts. Rolland and Herstad formulate it as 
“the case study could be defined as an approach to the study of the particular – often with a 
special focus on what is unique and what is common in a particular case”. Rolland and Herstad 
further point to the strengths of case studies as a way of providing rich insight “capturing 
reality” in a way not possible in other forms of research, and that is exactly the aims in this 
thesis: to capture how spatially separated collaborators establish references and an 
understanding of each other and the task in which they are collaborating by using a very 
limited set of resources. The difficulty of generalising from case studies is challenged and the 
pros of studying contexts and real-world situations are highlighted. Studying a case might not 
display the whole truth about the research question in hand, but a great deal about how 
collaborators use their available resources in the studied situations. However, separating the 
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context from the phenomena is difficult and a full distinction is beyond my skills, leaving you 
with the knowledge of similar situations only. 
 
However, Yin (1994) notes that qualitative research is not always done as case studies. He 
points out that while following ethnographic methods one seeks to satisfy the following two 
conditions: the use of close-up detailed observations and an attempt to avoid theoretical 
models of the phenomena. The ethnographic research does not always produce case studies 
nor are case studies limited to those two conditions.  
 
3.2 The ethnographic approach 

“If a case study is about, for instance, a new technology, observations of the technology at 
work are invaluable aids to any further understanding of the limits or problems with the 
technology”, according to Yin (1994) 
 
Ethnomethodology has its roots in phenomenology, and focuses on how meanings in life 
develop from microprocesses in the form of social interactions grounded in the common 
sense knowledge of its members. Ethnomethodology takes the perspective of the every-day 
knowledge as the interesting one and searches for how it develops and is used. There is a 
commitment towards the natural setting in which the study takes place: you need to learn 
about the setting before you can understand what is happening there, say Blomberg et al. 
(1991). This also implies that there is striving towards holism, an understanding of the whole 
context of social action. It strives to describe how expectations and implicit rules form every 
day life. The relationship between every day language and happenings grounds multiple 
meanings depending on context and the individual. The individual, his or her work and the 
context continuously influence each other, according to Alvesson and Sköldberg (1994). 
 
Alvesson and Sköldberg (1994) critisize ethnomethodology asking why it stops when it 
becomes interesting. They argue that ethnomethodology only shows what is happening but 
forgets to explain why implicit rules and common-sense knowledge have been generated.  
 
Ethnography is a methodological approach that is very close to the empirical material and is 
less focused on a systematic procedure, thus a very time-consuming approach. In the 
ethnomethodological approach the empirical material is more important than theories and 
their interpretations. All research, which consists of observations of happenings in real-life 
situations and admits a mutual need of theory and empirical material, can be called 
ethnographic research. However, it is most commonly used to note anthropological studies 
over a long period of time. Ethnographic methods have the advantage of providing a material 
that is richer and more varied. (Alvesson and Sköldberg, 1994).  
 
3.3 Conversation Analysis  

Conversation Analysis is an outcome of the ethnomethodological tradition. Conversation 
analysis is, according to the usability glossary, “a technique generally used for analyzing multi-
user interactions, such as spoken conversations in a meeting. Conversation analysis is focused 
on detailed analysis of naturalistic transcripts of conversations”. It studies language and 
interaction as it is accomplished in practice as opposed to how it ought to be accomplished. It 
takes a stance towards language and language use as consisting not only of verbal words but of 
pauses, intonations, gestures, environment etc. It sees language use as collaboration between 
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the “speaker” other actors and its context. Thus, interaction is shaped by its social setting and 
has impact on its social setting through the details of interaction. It is concerned with finding 
the orderliness of social action in discursive practices in everyday interaction. It thus finds that 
there is order in social interaction that can be described and analysed. Just because its interest 
is in practices instead of theories, the approach is empirical and recording technologies play an 
important role for documentation and analysis. 
 
3.4 Using video in fieldwork 

Video seems to offer a great deal of opportunities for studying collaborative work. Papers 
about the relation between ethnomethodology and design have been written by i.e. Jirotka and 
Wallen (2000), Blomberg et al. (1991), Anderson (1994), Suchman (1995), Suchman et al. 
(1999) and Brun-Cottan and Wall (1995). Those articles shed some light over how useful video 
can be in doing fieldwork and using it for analysis and communication of the results. However, 
there are both pros and cons with using this technique. 
 
Video is a good means of presenting the fieldwork in a rich way. The medium provides a 
detailed context of what is happening and it stays sensitive to the particularities in the case and 
the activities within at the same time as it allows making general conclusions. The domain stays 
present and accessible in a way different from other naturalistic methods of data collection, the 
traceability is good with this method which means that you can always go back and review the 
field as it were throughout the rest of the work. 
 
The material can then be analysed and reanalysed without having to rely on a bad and selective 
memory or field notes. In video analysis you have the possibility to go back to what happened 
and discovering details in the material that were not visible to the researcher in the field. The 
medium therefore allows a deep penetration of the field. The analysis can be of sequential 
character and follow how things evolve as a result of what previously happened, which can be 
hard to observe in a single moment, and what the following result of the current actions will 
be. Through making the domain or event accessible repeatedly in this way there is also a 
possibility of minimizing the selective memory and the limitations of your observing and 
writing capacities and in this way makes the analysis more thorough.  
 
Human activities tend to unfold in a fast and complex way that makes it difficult to capture by 
observations alone, say Blomberg et al. (1991). Material presented by video allows the 
researcher to review it together with the involved people at the video and with other 
researchers. Then the researcher can discuss what is happening with other people and get 
multiple explanations and points of view. The important possibility of letting other researchers 
penetrate the same event and make similar conclusions is a major advantage for the reliability 
of the results. Without video it would be impossible to replicate the events in exactly the same 
way. This insures well-grounded conclusions in the end.  
 
Using video is also a great way of presenting the fieldwork for other interested people and for 
updating other late collaborators about the material and filling in the blanks in their pictures of 
the field. Explaining points, why and how conclusions have been reached is easy and motivates 
arguments.  
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If a research question is based on practice, it is almost impossible to go and make an interview 
or observation that immediately and accurately fits your needs. You need a lot of time at the 
field before you have clarified for yourself what you should include in the questionnaire, 
interview or what you should look for in your observations. Those other methods also do not 
allow you to discover what tacit things are happening in the field unless you are very 
experienced. To discover what is the point of view of your interviewed persons and what is 
“really” happening in the field is therefore troublesome. Video can help in this matter by 
letting you ‘revisit’ the field and exactly the same event over and over again. The negative 
aspects about revisiting the field by using video is that it will show you the same information 
every time and thus does not allow any complementing questions or views which a real visit 
would have allowed. An advantage is that the field is still there, without disappearing or 
changing between the examinations. 
 
As previously said, video is not without its cons. Some problems with using video would be to 
get access to workplaces because of security reasons, the unwillingness and scepticism of 
people to be on tape and their concern of how the tape is going to be used. There is also a 
difficulty in placing the video camera so that you catch what is important on the tape. The 
video does not provide you with the whole context, but what is on tape and therefore it could 
be a good idea to be present yourself during the data collection. In this way your own memory 
guides you to what is outside the picture and the opportunity to zoom into other interesting 
angles and views. You get a fuller sense of what is going on. Sometimes the environment does 
not allow you to get a good picture of the activity. Space may be too small or noise too high. 
Sometimes a spatial distribution of the activity requires multiple cameras and sometimes there 
is a need for multiple researchers as well. There is also a risk that you disturb the natural event 
of the scene by your presence and that is more likely to happen if you put a camera on the 
people working there as well. However, people tend to forget about the camera after a while 
and feel comfortable with it if they trust that you will not use the video for the “wrong” 
reasons. Quality of video could be troublesome as well. In particular when you try to catch 
what is happening on the screen of a computer and the frequency of the camera interferes with 
the computer and creates a compact shimmering mass as a result. Analysing the material is a 
very time-consuming activity and the identification of what parts of the video should be the 
object of analysis could be difficult. Analysing the tapes is also something that cannot be 
delegated because insights come only when participating in the careful analysis yourself, 
according to Blomberg et al. (1991).  
 
3.5 Making observations and taking notes 

Observation is motivated by the fact that theory and practice are not always the same. What 
people say is not always what they do, explain Blomberg et al. (1991) and sometimes they are 
not able to put words to what they know, making observation a way to find out. Sometimes 
the observer is “simply observing” but sometimes the observer needs to participate in the 
activity of observation to gain access to it. Making observations and taking notes in 
combination have the benefit of providing a larger picture of the workplace than a single 
videotape. You will be able to follow what is happening outside of the camera and to observe 
details and things that wouldn’t be visible on the tape. It also has the advantage of capturing 
spontaneous thoughts on paper in the very moment they appear in real life and become 
initiated by what is observed, so that you can make comments not intended for anyone to 
know about in a way not possible if you use recorders as a method of documentation. 
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However, it is important that you know in advance what is the focus of your observations, 
what, when, where to observe and when you have seen enough, recommend Blomberg et al. 
(1991). When studying new technology, “observations of the technology at work are invaluable 
aids to any further understanding of the limits or problems with the technology”, says Yin 
(1994). Yet another advantage of making observations and taking notes is that observed 
persons sometimes feel more comfortable without any cameras or recorders.  
 
In the distributed setting you won’t be able to cover all contexts outside the cameras by 
yourself. A colleague could do this, but it brings the bias of his or her interpretation of the 
context and not your own, so you won’t be able to make yourself an equal evaluation or 
analysis of the different work places or sites.  
 
3.6 Interviews  

Yin (1994) considers interviews as one of the most important sources of information. They 
can pose as unstructured or more structured, pre-formulated questions that the interviewees 
are supposed to answer or comment upon. Open-ended questions allow interviewees to 
explain their own positions and reasons for their behaviour. The risk here is that the 
interviewees will be lead to their answers by an unskilled researcher and thus provide biased 
answers. A risk and an asset for the unstructured interview is that the interview can slide away 
from the initial intentions of the researcher. Either the interview turns away from the subject 
and thus becomes irrelevant for the research question or it might bring new interesting facts 
into light. Yin (1994) also reminds about poor recall and poor or incorrect articulation of 
interviewees, thus the reliability of the answers can be discussed. However, interviews allow 
the researcher to gain very well articulated and formulated answers as well and possibilities of 
making follow-up questions are valuable. Blomberg et al. (1991) identify three rules of thumb 
in interviewing:  

• The respondent must be allowed to be a part of the shaping of the interaction and one 
should not interrupt or try to help formulate the answers.  

• One has to accept if the respondent chooses not to answer a question.  
• It is the informant or interviewee that is the expert, the interviewer is there to find out 

about the respondent and his or her points of view.  
 
The environment of the interview is also a delicate matter. Sometimes it requires privacy so 
that the respondent does not feel threatened by others listening and sometimes the interview 
is better taking place in the immediate context on what the interview is focusing so that the 
respondent can lean on the environment to remember or show as well.  
 
3.7 Validity 

There are always reasons to ask whether the study really investigates what is claimed in the 
research question. Did the study answer the research question or was the focus on something 
else? And what are the sources of misinterpretation of the results? Does the method allow the 
researcher to answer the question? What about the results? Are there any proofs in the material 
that accurately cover the conclusions or are there any mistakes in the interpretations? There are 
many questions that need to be considered before accepting a scientific study.  
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The questions have the content of validity and reliability of the study. According to Svensson 
(1996), validity and reliability are central to the evaluation of a study. He defines validity as how 
well you capture what you aimed to in your research questions. The discussion about validity 
concerns the design of the study, method for collecting the data, the analysis and the results. 
Reliability is whether you will get the same result if you repeat the study. Yin (1994) mentions 
four tests that are common to all social science methods: construct (using correct operational 
measures), internal (establishing causal relationships) and external (establishing the domain) 
validity and reliability (repeatability with the same outcomes). Svensson argues that validity in 
studies of qualitative character is most important to consider. Even though you will get the 
same result when repeating the study, the results are not interesting if you fail to answer your 
research questions. Svensson reports that there have been discussions whether it is correct to 
talk about validity and other expressions have been suggested. Miles and Huberman (1994) 
speak about five important questions related to validity in qualitative data analysis: 
objectivity/confirmability, reliability/dependability/auditability, internal 
validity/credibility/authenticity, external validity/transferability/fittingness and 
utilization/application/action orientation.  
 
Svensson (1996) says that it is important to remember that each occasion of interviews and 
observations are unique. It is impossible to recreate the very moment of an interaction no 
matter how hard you try. The uniqueness of the moment requires that each occasion should be 
validated on its own.  
 
3.8 Conducting the fieldwork for this study 

I would like to present this thesis as a process including a number of interrelated pieces of 
work, viewed as an organic body of knowledge: a particular piece of empirical material, 
growing and reworked according to different theoretical perspectives, eventually ending in the 
question about how references are established between geographically separated collaborators. 
To answer that, it was necessary to become familiar with the field in order to understand what 
was troublesome and what the characteristics of working in this situation were. This 
constitutes a historical background or a context that shapes the collaborative situation and why 
the collaboration has taken its current structure and the role it plays in the work of the 
collaborators. 
 
Let’s review the aim of the thesis; How are references handled in geographically separated 
collaboration? The setting in this thesis provide only the most simple set of resources available 
for collaborative purposes yet probably very commonly used, consisting of a telephone, a 
computer with an e-mail system and a printer. There is also the ordinary mail system.  
 
An approach that includes spending time at the particular workplace is needed when studying 
practices, watching what is happening there to find out about how references are established. 
It also includes finding out why references are produced the way they are. This can be done by 
simply asking the studied collaborators or watching them long enough to find out anyway – or, 
participate as a colleague and thereby learning about how collaboration is accomplished at the 
workplace. Following questionnaires and relying only on the stories of the collaborators, 
results in a version of collaborators’ perceived practices of collaboration: not to say that they 
are not important, but the observed aspect on what is happening in practice is missed. One can 
argue about whose perception is most important for the thesis, the perceptions of the people 
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actually doing the work or mine as a research student. Thus, taking an approach integrating 
those two perspectives ought to generate the most ‘fair’ exploration of the research question. 
And, knowledge about the participants and their motives and their point of view of their 
situation is as important to know about as studying their practices when doing this kind of 
fieldwork. 
 
The process of writing this thesis can be illustrated through the following basic steps:  
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Figure3.1: Generating the thesis 
 
Suchman (1995) points to some common features associated with studying use of 
technologies, or practice-orientated approaches as she calls them. She says that how people 
work is crucial for the design of working systems. To capture how people work requires 
multiple perspectives on what is happening. The validity of the resulting representations of 
work depends upon the extent of the coverage of the different perspectives and their “relation 
to those working knowledges”. We thus need to study several situations where references are 
established to know how they are used for their purpose. 
 
3.8.1 Studying practices in a distributed collaborative setting 

I intend to focus on the technological impact of collaborative situations. Formulating the 
question how references are handled when working geographically separated from other 
collaborators points to exactly the importance of technology and the practices and experiences 
evolving around it. It is important, following Hindmarsh et al. (2000), to notice how 
collaborators handle difficulties with making references to things in their environment, in this 
thesis how technology creates the environment and thus participates in the establishment of 
referential frame between collaborating colleagues. 
 
Since references are made for the collaborative purpose of making other people understand 
what the current subject or object in focus is, it is natural to involve collaboration in this thesis. 
It may be misleading to say that this study is about collaboration though the intention is to 
study people working in a collaborative situation. After all, I do not study all the collaborators 
involved for practical reasons as a number of cameras and multiple sites were involved in the 
collaborative sessions. But as Yin (1994) pointed out: it is sometimes hard to separate the 
phenomenon from its context. It is also interesting to think about what collaboration really is. 
Is it possible to collaborate in a distributed setting or is it simply a question of assembling 
individual work to a coordinated whole in the end? This issue could comprise a thesis of its 
own and will not be discussed here.  
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3.8.2 The fieldwork 

Starting the investigation in geographically separated collaboration involved interviewing 
people working in those kinds of settings and people developing software for distributed 
collaboration. The interviews were of unstructured character due to a search for the “field”, 
what it meant and what one could expect from the particular setting. In this way, I put myself 
closer to the practical world of collaboration and didn’t stay in literature alone. The 
formulation of the research question was delayed in this initial stage. It seemed necessary to 
know the real world before being able to formulate a question and a close familiarity with the 
theories about the theoretical area before being able to formulate a question that is relevant for 
research. Four interviews of this type were made, each of them lasted about one hour. The 
interviews were documented with a tape recorder. In this way I had the possibility to rethink 
the interviews and to further elaborate my understanding from them. I took notes as well, 
collecting my thoughts, reminding myself of things to ask about and to put weight on some 
issues in the answers. I decided that making some further research about the situation and how 
the people working in those settings perceive it was a good place to start since relevant 
literature was hard to come by. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.1a: Searching for the field of distance spanning collaboration 
 
In addition to the interviews above, collaboration was studied among some small Japanese 
companies through interviews with company owners, their collaborators and colleagues. Also, 
different institutions supporting small businesses and collaboration between them were visited. 
An interpreter with great skills about small businesses and their conditions as well as 
representatives from the political arena of business support were present during the visits and 
the interviews, providing access to information, knowledge, company climate, companies, 
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institutions and events which would otherwise have been inaccessible. This study enriched the 
understanding of distributed collaboration by providing a context different from the Swedish 
material included in this thesis. My view of what collaboration can be - and how distributed 
collaboration by technological means can be looked upon - was greatly widened. I spent two 
months in Japan, making 1-2 full-day visits a week to different companies and organisations. 
The visit ended with a seminar for the local government in Kawasaki city where I and three 
other professors, company owners and the head of the Swedish office of Science and 
Technology were the speakers. However, the organisation and stimulation of collaboration is 
not the topic in this thesis, why those results are left aside. 
 
After that three small companies were selected for deeper interviews about their situation and 
how they perceived this kind of collaboration. What were the difficulties and what were the 
benefits, what technology did they use and why and what were their plans for geographically 
separated collaboration in the future. The companies were chosen because they had shown 
interest in improving their present collaborative situation, meaning that they had reflected 
upon their situation and were interested in improvements. I was interested in the opportunity 
to follow their work and how it changed with new technology, but it turned out that there 
were too many obstacles for them introducing new technology for distance-spanning 
collaboration, so it was not possible to fulfil the last studies and to compare the situations.  
 
The companies were situated in the very north of Sweden. Two of them had collaborators in 
the south of Sweden and the third was separated from its collaborator by 500 km. The 
companies were objects for semi-structured interviews as well as visits to observe their 
workplace to see whether they were appropriate for me studying their practices. I made six 
such half-day visits. Tape recordings were made and notes were taken. The interviews were 
then transcribed and reviewed.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.1b: Studying the situation of distance-spanning collaboration. 
 
After the interviews, the two collaborative settings between the companies in the north and in 
the south were selected for observation and video recording during a week each. During these 
weeks, I spent the time observing what was happening in those workplaces, discussing with 
them during breaks what happened while they were working, why they choose to take certain 
actions and so on. I took notes on things that I observed and on things that I would like to ask 
about later during the breaks so that I would interfere with their work as little as possible. 
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Making observations at the same time as video recording made me better understand the 
videotapes. Interviews during the breaks were also used for complementing my observations 
and getting the points of view of the studied collaborators. They thus were able to explain their 
behaviour and how the circumstances made them act in certain ways. To be present during 
video recording showed to be very valuable for interpreting what was on the tapes. 
 
As an extra bonus, I got the chance to be present during a one-day-session of distributed 
lecturing, mediated by advanced technology. The participants were located in two classrooms, 
separated by some hundreds of kilometers. During this session I was only observing and 
taking notes. I didn’t videotape the session because I didn’t want to jeopardize my presence. 
However, not videotaping this occasion, and the difference from the other settings in 
technology and purpose, it is excluded from this thesis as well. The setting does not fit the 
description of the setting of interest.  
 
As previously mentioned, the companies were selected because they had been reflecting upon 
their collaborative situation and found that it was ineffective. They had been taking some 
actions to improve it, which resulted in exploring the possibility for introducing new 
technology for the purpose of collaboration. At the time of the selection, they were all about 
to invest in new collaborative systems. My initial interest was in how this would change their 
collaborative work practices, but since the investments became a bigger obstacle than 
expected, these investments were delayed beyond my thesis time span and I thus disgarded my 
original aims. However, a lot of material was gathered and was still useful for studying 
geographically separated collaboration as a setting in a somewhat less advanced range of 
technology for collaboration. However, this range of technology is quite common to many 
SMEs today giving the study real-life relevance. After finishing the fieldwork the empirical 
material was worked through, analysed and discussed. Only a few pieces of the material were 
chosen for this thesis.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.1c: Studying practices and the use of technological support for distance spanning 
collaboration 
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While working with the material I found it quite difficult to present it in a way that would be 
easy to read. I understand that it can sometimes be hard to transfer all the information needed 
for efficient communication from collaborator A to collaborator B when collaborating and 
interacting using computers as media. Many misunderstandings occur resulting in awkward 
situations. Therefore, I felt the need to collect data from all involved collaborators at the same 
time so that I could see what was happening and what was transferred between the 
collaborators. However, that was not practically feasible so I unfortunately had to manage 
without. 
 
3.9 Working with and analysing the empirical material 

After gathering the empirical material, it had to be worked through and analysed. The 
interviews were re-examined by consulting field-notes and transcribing the tapes. The 
interviewed persons received a copy of the transcripts sent to them and they commented on 
them before I used the material.  
 
Notes from the observations were rewritten in a way that could be read and understood in 
later occasions. Clarifications were made where needed and saved for analysis together with 
transcripts from the video recordings. The video material was watched through several times 
and colleagues were asked to comment on and to discuss selected video clips. The video 
material and notes from the observations have played a significant role in the analysis making 
up the main part of the empirical material.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.1d: Analyzing the empirical material and concluding my work 
 
Extracts from the transcripts were selected for the thesis, its content describing collaborative 
situations between different and geographically separated colleagues. Material was selected 
both from interviews and from video clips, presented in different chapters. Selected material in 
the form of transcripts was placed on the wall for easier examination and overview during 
analysis. Parts in the transcripts causing confusion were re-examined from video-material and 
field-notes, some were objects for discussion during two seminars with colleagues. Post-it 
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notes were fastened on the transcripts on the wall for examination and for comment in the 
thesis. Reviewing the material on the tapes, I had a chance to adjust my focus according to 
new questions that arose. 
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4 The empirical setting and interviews with collaborators 

This chapter starts with describing the setting in which the empirical material is collected. It 
then continues with presenting material from interviews with those working in the 
geographically separated collaborations. These collaborations are the objects for the 
observations in chapter five. The background of the empirical material is introduced both as 
presentations of the companies and as interviews with the employees, since the context of the 
collaboration affects the way people work and the way in which they perceive technological 
aids, benefits and restrictions. One should also bear in mind that, as indicated by authors like 
Engeström and Ishii, culture and history are important factors explaining practices. Since 
culture and history are unique for every collaborative setting, differences in how references are 
established and how work is organised between cultures as well as working cultures are of no 
surprise. Thus, the setting, or context, has a large impact on the result of this thesis and the 
conclusions should therefore be interpreted with the context in mind. 
 
The headlines presenting the interview material outline the content of the comments made by 
the employees. My own interpretations of the essence of the comments are provided next to 
the empirical material it addresses. It shows a number of obstacles and gives a hint on the 
effort that is required to provide similar collaborative work situations. Hopefully, those who 
read this text will find collaboration worth trying anyway. After all, there is no magic about it, 
just plain effort and some skill. At the end of the chapter I have made some comments about 
what has been done to provide a better possibility of establishing references and accountability 
of work. 
 
4.1 Consulting in the CAD business 

This case is based on a private company in a consulting business. The person in this company 
had been working as a consultant in the CAD business for just about a year when I met him 
for the first time. He told me that his professional background included experience from 
designing constructions and making economical calculations on these. Despite no direct 
experience of being a CAD consultant he was thus familiar with the business and knew about 
common practice and vocabulary. The reasons for starting a company of your own can be 
many and varied. In this case the major reason was to be able to work in a way that the CAD 
consultant felt acceptable.  
 
In order to make a living the CAD consultant took a course in how to start and run a business 
of his own. The course included writing a business plan involving business strategy, marketing 
plans, potential customers, competitors, potential difficulties, drawbacks and so on. This plan 
was later put into action when starting up the consultancy. The CAD consultant first came 
across the particular CAD software that he works with through a friend of his. He tried it and 
found it very pleasant to use. He motivated his interest explaining that he thought it offered 
better opportunities for visualizing what had been constructed than did other CAD software. 
He became interested in learning how to work with it. He learned more about computers and 
managed to find further education about how to work with this particular software, thus he 
complemented his experience in construction business and his knowledge about starting up a 
business. This was the final trigger to put the business plan into action. 
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Figure 4.1: The office of the CAD consultant 
 
The start-up of the business was not easy though it was very thoroughly thought through. It 
became apparent that only a few companies in Sweden used the particular software that he was 
interested in working with. This reduced the amount of possible customers, leading to the 
critical act of finding and attracting those who used the CAD software due to reasons of 
compatibility between different software. Including more software in the business was under 
consideration but investing in additional software was too expensive in this phase. The 
potential customers were all located far away from the CAD consultant. He realized that it 
would not be feasible to visit the customer as soon as something needed to be discussed. 
Staying with friends while working at the customer location would sooner or later leave him 
without both friends and family and travelling and hotels would be very expensive. The 
alternative had to be to work spatially separated from his customers, supported by technology. 
Of course, both the CAD consultant and his potential customers were curious how this would 
turn out. None of them had tried this concept before. During the following months hesitation 
and stagnation developed among potential customers, but after summer vacations work 
opportunities started to show up. 
 
At the start-up of the business and initial contacts with his customers the CAD consultant 
spent a lot of time at customer sites, getting to know his new collaborators and the project in 
which he was going to participate. Already possessing the knowledge required to execute the 
task he and his customer needed to figure out the forms of collaboration. He spent a month at 
the customer-site, worked from home for two weeks and then returned to the customer-site 
for a further two weeks. This alternation between sites went on for a period, working from 
home for two weeks and then at the customer’s place for another two. During his stay at 
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home, contact was held by telephone and they were able to send e-mails with attached files to 
each other. The CAD consultant, dependent on a feasible work situation that was easy to 
manage without any trouble or additional costs for the customer, got interested in what 
technology could do for this kind of collaborative relationship. While spending time at the 
customer-site the consultant became familiar with what was happening there and he motivated 
his stay at the customer’s site with that it made working from home easier during the other 
weeks. The consultant considers this as a feasible, but not convenient, solution for him but 
that collaboration certainly can work this way. 
 
However, he disliked spending so much time away from home and his family so he needed a 
way to collaborate successfully without spending so much time at the customer site. He thus 
investigated alternative technologies for supporting spatially separated collaboration in addition 
to work as a consultant, and as a consequence of this he invested some money in a web-
camera and Net meeting, a software for virtual meetings. He explained that it allows 
collaborators to see each other through a video link, to share applications so that collaborators 
simultaneously can share view and cursor and that both collaborators are able to control the 
cursor. He introduced the idea of trying to work with Net meeting as a solution to the spatial 
collaboration problem among his customers and they agreed to try this for some time. 
 
The consultant told me that the character of collaboration and work in the projects varies 
between the customers. As a consequence, project management has to be more rigid in some 
projects than in others. Very often, an architect draws the overall model, a sketch, and then the 
CAD consultant has to draw all the details and measurements, transforming the sketch of the 
architect into a model for the construction workers to realize as a physical object. The result of 
the CAD consultant in the form of a detailed drawing with measurements takes the shape of a 
paper-based drawing, the opportunity of bringing computers to construction sites does not 
exist or is very impractical. The CAD consultant receives the information from the architect 
either as digitized files on e-mail or as handmade sketches on paper. Receiving them in a 
digitized form means that the e-mail account has to have a large capacity to be able to handle 
those large files. He further tells me that he uses e-mail a lot. Work involving details and 
measurements are shared or divided between the collaborators. In chapter five, the CAD 
consultant and his collaborators are simultaneously working with different floors in a large 
building trying to correlate and coordinate their efforts. This brings different requirements on 
collaborative efforts and coordination of work between colleagues. In the present project, 
news and new versions of the material are received through contact with the person who is 
responsible for the project. The consultant says that the current technology makes it very 
important to avoid people working in parallel, or simultaneously, with the same file because 
the work of others will be destroyed, or overwritten, when saving a new version of the file with 
your own work included. Not being able to coordinate file usage and your work with 
collaborators would mean the end of distance-spanning collaboration and of the possibility for 
the consultant to stay with his family. In order to achieve this necessary level of coordination, 
the collaborators have to keep in touch at all times. They usually work with different parts of 
the house or different planes in the buildings that they are drawing so that they won’t interfere 
with the work of each others’ so much. 
 
The customers of the CAD consultant have a large amount of work to do so they really need 
the reinforcement offered by his participation. But the CAD consultant feels that making the 
collaboration work is his responsibility. He thinks that once the customer decides to hire him, 
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technology shouldn’t be a problem. Too many problems would make them hire someone else. 
He thinks that the responsibility of making the collaboration work is his since he is the one 
who asked for work, not the customers. Then he should be able to collaborate on their 
conditions and not the other way around. Making them hire him requires them to have a lot to 
do or him to be very skilled. 
 
The CAD consultant is aware of that his customers have their own routines and practices of 
work. For the same reasons as he feels that making the collaboration work is his responsibility 
and he feels that he has to stick to them as well. Most probably they will work as ususl even 
though they have a new member of the team that is physically separated from the rest of them. 
However, due to the fact that a new member working at another site is involved in their 
project, they all realize that they need new routines and practices. Even though everybody is 
aware of the new need, the CAD consultant is the one who is arguing for new methods of 
collaboration and therefore he identifies himself as a collaboration consultant as well. At the 
moment, he logs on to the computer at the customer’s site and gets files to work with there. 
The files need to be protected from writing while working with them so that no work will be 
erased or made by yet another collaborator. 
 
The CAD consultant describes work days as having a different character depending on 
whether he works at the customer’s site or in his own office. When working in his own office, 
he is seldom disturbed by his collaborators unless there is some work related task that has to 
be discussed. 
 
4.2 Making software for control equipment 

The second object in my study is also a small company. This office consists of three employees 
and develops software for control equipment. This is mainly done in collaboration with 
another site, which develops software but also produces the hardware for the control 
equipment. These two sites are organized as one company with common management. The 
office of my investigations was founded due to difficulties in finding competent personnel in 
the first office in the south of Sweden, the attraction of other well known companies in the 
region being large. Therefore, a second office was founded in another city located in the north. 
The head of the new office had been working with the first office for a couple of years already, 
so he was familiar with their routines, the people there, their competency level and the way 
they worked. The people working at the first office were in a similar way familiar with him and 
they knew his competence. It was thus a good reason for starting a local office in that location. 
Another two people were hired to work in the northern office, making the number of 
employees in the office three. The CEO of the whole company was located in the southern 
office, which at the time was hosting 45 employees. 
 
At the start-up of the northern office, the local government bought a lot of products, which 
was initially very good for the business leaving them with a lot to do. But then local 
government had temporarily filled their need, which left them without local work for a period 
of time since no marketing activities had been done. Because of this, the work they were 
involved in at the time of my study was in different collaborative projects with the southern 
office. The company is ISO certified, so they have set up rules for work that have to be 
followed during the projects. 
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Figure 4.2: The office in the control equipment company 
 
The daily work is usually about developing software for the control equipment, involving 
documentation and making manuals for how to use the equipment. During my stay at the 
northern office, this was done in front of the computer but the work involved visiting the head 
office for development meetings and other as well. As previously indicated, the software is 
developed in collaboration involving personnel from both sites. The head of common projects 
alternate between the sites, depending on who is the appropriate member of the project team. 
New equipment is developed as soon as there is a specific demand from a customer asking for 
something that controls this or that or when sales department gets an idea of what customers 
might need. The ideas are then brought up to the executives and if they think that it is 
something interesting, then they create a project to realise the idea. To realise the idea, the first 
thing to do is to make a system specification that defines what needs to be done and what the 
system should do. The employees in the study think that it is interesting to work in this way 
because they get the opportunity to be a part of the projects from the very beginning to the 
very end. After the initial specification work there is a more detailed design specification. This 
design is then separated into small blocks that are distributed among the members in the 
projects. Communication between the members in the projects is mainly done by e-mail and 
telephone. In the beginning of projects there are a lot of meetings in person. This is when 
ideas are generated and when work is organised between team members. Then the content of 
the project and its structure is defined, scheduled and organised. If something needs to be 
clarified you send an e-mail or make a phone-call. The intention is to have regular meetings in 
the projects, in either of the two offices. When there is a crisis or something needs to be 
changed or taken into account very quickly, these things are solved in personal meetings, 
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otherwise the matters tend to be discussed on the telephone. The northern office finishes the 
product before it is tested in reality. It is only at this time that the northern office has any 
contact with the customer. Sometimes the northern office runs projects of its own. It happens 
when there is a local customer who wants something special to be done and knows that they 
exist, as in the case with the local government. The northern office does not make any 
commercials about their business, but knowledge about the northern office and their business 
is spread by other means. 
 
When talking about efficiency of work I am told that efficiency is not measured at the office. 
The employees are considered to do a good job when they meet the requirements and time 
schedules, and then they work efficiently enough. The schedule is made in the design 
specification. The software programmers are the ones who determine if the schedule can be 
met because they are the ones who know about the amount of work that needs to be done. 
However, sometimes the customer is the one who determines the date for when the product 
should be ready. You collaborate with different people in the different projects. You seldom 
have someone telling you what to do except for the requirement specification. 
 
4.3 Voices about distance spanning collaboration 

This section will describe what the people working in the settings above think about 
collaboration with people in other cities and the way in which they currently organize and 
support their collaborative work. The comments in italics are extracts from unstructured 
interviews and comments are organized around the subject on which they were made. My own 
thoughts are provided in direct relation to the comments. I have tried to capture the essence in 
the comments in an acceptable language when translating them, implying that they can’t be 
interpreted as ‘absolute’. 
 
4.3.1 Technology and quality of collaboration 

During the first visits to the companies, the people working there expressed high expectations 
on technology and the support it could provide for their work situation. A lot of time, money 
and motivation were wasted while travelling to the site of their collaborators’ and they felt that 
they needed to travel less if the collaborative situation would hold. The people in the setting 
were aware that a good contact with collaborators was essential for a successful collaborative 
relationship and for doing a good piece of work. It is worth pointing out that meeting on the 
internet and other technological devices were not considered to substitute personal meetings 
entirely, but rather to improve quality of collaboration during the time spent separated, a large 
advantage if you want to travel less. 
 
Maybe the technological things aren’t so difficult. ‘Shared applications’ is a fantastic thing. It is the possibility to 
work with this (in this remote setting). In the long run there is no money or friends who last… Speed is critical 
for making distance spanning collaboration work. When I am there (at the collaborators’ site), I have my own 
workplace. We have a lot of meetings and then we work. I don’t know how to get away from this. I think that 
you earn a lot of time. The quality of work is better in this way. You can explain to each other in a better way. 
It takes time to understand. If you do your work in a way it wasn’t intended, then you have to do it all over 
again and that takes time. You get contact with people easily and you speak about the same things at once if you 
use shared applications. Everybody wins, not just me. 
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The person who made this comment considered the possibility of sharing material and the 
possibility of showing as improving the quality of communication when collaboration was 
carried out in spatial separation and something needed to be discussed. Work-related 
discussions were thus not considered satisfying without some visual aids, preferably with the 
possibility to show and to be shown, on particular occasions. There were, of course, situations 
when words alone were enough. He expressed a feeling of necessity of working at the same 
place as his collaborators now and then, and that it brought benefits also for times of spatial 
separation. He perceived quality of collaboration as being improved by the occasions of 
working colocated, the possibility of explaining things to each other was considered improved 
in particular and the quality of explaining things were considered as improving quality of work 
as well. 
 
The interview turned into what was sought and what they wished for. Some of the 
collaborators had tried other technologies for collaboration other than those they were using at 
the time. The comment above also implies that technology was not yet good enough to 
provide a satisfying milieu for virtual meetings. In addition, the following comment told that 
there was not enough space on the screen to run all the applications necessary to hold a 
meeting with comfortable functionality. It indicated that there was a need for expanded digital 
workspace or of interactive devices. 
 
Virtual meetings on the screen feel crowded. 
 
That is something that could be achieved with additional or larger screens. Alternatively, a 
completely new approach of how to use existing workspace was wanted. An example could be 
to consider the possibility to use different screens for different purposes or information in the 
way it is displayed in for instance control rooms. They expressed a wish for being able to see 
each other and to share the work of each other the way that was done while working 
colocated. 
 
We want a video-conference system. We want to be able to have a computer conference and connect to colleagues 
and share whiteboard and documents. That would ease our daily work. We do not need a system that sends 
from one person to many others, but communication between persons. 
 
New ways and methods for sharing material and to discuss it between persons were wanted. A 
possibility to meet though working spatially separated was searched for as well as being able to 
share material and a possibility to improvise and create material during discussions. The 
material and the whiteboard can be seen as a way to visualize the common ground used for 
making references in collaborative acts as described. They felt that the need was bilateral, for 
discussions between people, and not one-way as if the purpose was to spread information top-
down. Remember from the theoretical chapter that a common ground is created and evolves 
in collaboration between participants, it is not just something that is received by some and 
spread by others. The spatially separated setting in this thesis does not provide the means of 
doing this collaboratively as do the colocated setting. The interviewees have explored their lack 
of visual support for this collaborative creation. 
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4.3.2 Distributing information 

Working separated from one’s colleagues could feel isolating in that one was missing all the 
every day talk about what is happening in the company, what was the latest news about work 
and who was doing what. The collaborators also said that they got information about what to 
do but not why they should do it. 
 
I miss the meetings in the hallway. This makes me feel like a consultant and not as a member of the team. I feel 
like I miss the soul of the company… I miss the strategy of the company when I am not co-located with the rest 
 
The feeling of exclusion from the team could indicate a lack of fully sharing an evolving 
common ground that included the rest of the team members. This could turn into a problem if 
the collaborator also is excluded from being a full member of the team and thus being 
excluded from important parts of the common ground originating in that team membership. 
On the other hand, information besides what they really needed to do their job seemed to be 
part of the spirit and motivation of the team-members but not a must-have for doing the job. 
Thus, that kind of every-day information that was not directly connected to their task was 
wished for but not necessary. One can speculate in the role of that kind of information and its 
relation to efficiency of the team and the way they communicated about work. 
 
I get information about the work that I am going to do, but nothing besides that. But I don’t feel that that is 
something that I need to have. 
 
Anyhow, knowing a bit more than what is directly related to your task seems to be necessary 
for the way you do your work in that it makes you put a different effort on different tasks 
depending on how you interpret the relevance and the impact it makes on the result. 
Comparing this to what Dourish calls “systems transparency”, this could be something like 
“work transparency”. It is not absolutely necessary but it improves the quality of work and 
probably how work is done and the solution is reached. It also puts in some understanding on 
how to prioritize work. 
 
It is difficult to know how fast you need to do things. Everything is always in a super-hurry or normal-hurry. 
This makes it difficult to put priorities on tasks. 
 
Systems supporting spatially separated collaboration need to be transparent regarding both 
work (process) and information (content). The same information needs to reach you both if 
you are co-located and if you are geographically separated. The difference is not in the 
information itself but in the way you receive it and how it can be presented to you. 
Presentation of information in a person-to-person manner seems to be the most desired way 
in which to get it ‘delivered’ by your collaborator instead of having to ‘find and create’ the 
information yourself, substitute the environment of your collaborators’ with a recreated 
environment. Also, if you work in a remote site, you always have to actively make sure that you 
are not missing any important information and that your collaborators don’t forget to tell you 
about important matters. You will lose important pieces of the common ground upon which 
collaboration and the task rely and you might not make proper decisions and might 
misinterpret other information because of those missing pieces of information. 
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You have to get the information both if you are present or if you work remotely and you still need all the 
information. Now you have to call and ask for it. It is difficult when you have to call and have to find the 
information among your paper documents instead of watching over the shoulder of your collaborator. 
 
Establishing some kind of routines on how to spread information among the team-members 
would be an advantage for the spatially separated setting. In this way, it could be easier to 
remember to inform the dislocated members and they would know how to get hold of the 
latest news. At the moment, the responsibility of maintaining common ground due to team 
membership seems very delegated to the geographically distant collaborator, a failure of 
keeping this a mutual responsibility. In the colocated situation, other mechanisms of creating 
and maintaining common ground are involved than in the investigated setting. One remote 
worker explained the lack of receiving information from the collaborating site: 
 
They are used to their way of distributing information. 
 
Currently, the best way to keep up with all this information seems to be to know your 
collaborators at the collaborating site so that they do not hesitate to call or contact you as soon 
as something comes to their mind and vice versa. Also, good contact gives collaborators the 
opportunity to know who is interested in receiving what information. Currently, word of 
mouth is a very important source for distributing information and collaborative interpretation 
and evaluation. 
 
You get information via letters of information -and through contact with people at the other site. We have the 
same boss as they do and talk to him and other personnel a lot. That way, a lot of information is spread as 
rumours. 
 
Knowing your collaborators not only serves the aim of getting information about things, but 
also the aim of knowing how to interpret some information and reacting on it. In knowing 
your collaborators well, you expand your common ground that in turn let you lower the 
grounding criterion, which makes collaboration easier. In knowing how your collaborators 
usually communicate, you are able to notice the seriousness in e-mails and discussions and 
how important they consider certain things to be. It is also an important tool in problem 
communication and thus for the creation of a frame of reference and common point of view. 
This is thus an important mechanism for prioritizing work. 
 
I have met the others a lot, we have been at the pub, played bandy and been at the restaurant. It is easy to hurt 
or insult other people without knowing them this way, and you develop your skills in noticing their nuances. 
These nuances can be difficult to notice when you communicate via e-mail. Some of the mails are very straight on 
topic, almost like in the military. 
 
Information about news in the project that is spread through letters of information is the same 
for all members of the team. No letter of information is customized to fit the needs of the 
individual member. That means that particular information directed to a specific member of 
the team should be distributed in ways other than by letters of information. Spreading directed 
information through common letters of information, it would end in that the letters get very 
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extensive and it would be difficult to find information addressed to you in particular. In this 
case, the phone is complementing those letters. 
 
Yes, that is done via e-mail (getting updated about the project and what is happening). Messages are sent out 
about all the things that happen in the project, when there is new material and stuff. And the information on e-
mail reaches all of us. And then we use the phone. 
 
Letters of information also do not contain an interactively produced evaluation and 
interpretation of that information. Information in those letters thus excludes the collaborative 
interaction and evolution of a common ground by communicating one-way. However, they do 
not exclude authorship of multiple persons and that non-authors respond to them. In this way, 
evolution of common ground no longer takes place in the letter of information but is 
supported by other tools. 
 
The difficulty with providing information that is relevant for the individual member seems not 
to be connected to the medium that presents the information as much as to the number of 
people who receive the medium and information. Meetings also have a tendency to be partly 
irrelevant for the attendants, despite interactive resources unavailable in letters of information. 
Receiving more and more information that does not fill your individual needs just wastes your 
time, blurring your mind away from what you should do and your time spent at work becomes 
less effective. The problem of handling information and the fragmentation of your time into 
small unrelated batches seem to be a source of interruption and fragmenting that is annoying 
and decreases concentration. I think that it will become more important to identify 
information relevant to building a common ground related to work tasks that is relevant for 
the individual collaborator. 
 
I think it would be too difficult being a remote project leader. Particularly when you start having large conferences 
with many people, it would be too much. It seems like it is being more and more meetings with more and more 
people with only about 5% that is relevant for me. If work becomes more diverged, if you do more and more little 
things, then it turns complicated. More and more information is reaching you all the time. 
 
However, meeting in person seems to fill a certain need. Team members want meetings (to a 
certain degree) and it stimulates the responsibility taken for accomplishing work. It is difficult 
to escape workload when your collaborators ask for your help in a face-to-face situation while 
it is easier to ignore an e-mail or pretend it was never read. Meetings seem to be wanted but in 
a form that is more efficient and related to the work and the tasks in which the individual 
collaborators are involved. 
 
I miss meetings. They only occur when there are important decisions that have to be made and when there is 
going to be a discussion about something. People also tend to take more responsibility when there are personal 
meetings compared to telephone-conference and e-mail. 
 
4.3.3 Pictures ease understanding, discussions and explanations 

During the first visits at the companies and in the initial interviews with people in the settings, 
great enthusiasm about seeing each other through a video camera was expressed. Eventually, 
this enthusiasm died, leaving them not very interested in technologies allowing them to see 
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each other. This feels a bit strange, thinking about the value they put on knowing each other 
personally to gain and interpret information. This means that seeing each other through a 
camera does not seem to add any valuable information vital for the success of collaboration. 
This might be because they already know each other or maybe a picture of each other’s face 
does not help in interpreting each other in the extent they initially thought. Thus, there should 
be something else about meeting in person than seeing each other that provides better 
explanations and understanding. I want to speculate on the possibility to collaboratively create 
a shared environment that helps in explaining the problem through serving as a common 
ground to which references can be made, and that the lack of possibility to see each other 
through the video made them reevaluate the benefits of the camera in its current technological 
use. However, they were highly motivated to be able to share their material with their 
collaborators. The possibility of your collaborator showing and being shown work seems to be 
the desired feature and a large amount of enthusiasm about sharing their work visually was 
expressed. 
 
I don’t want the camera, but you can work and see the same picture as your collaborator and this increases your 
understanding and illustration of the problem you discuss. He (the collaborator at the other site) can move the 
cursor and point to the screen…You have the possibility to chat and to use a whiteboard, to share programs. He 
will get the same picture on his screen as I do. He can see what I do and I can show him and explain to him. I 
can choose whether I want to share this picture with someone. At the moment, we talk by the phone instead of 
being visually connected directly to your collaborator. 
 
Being able to use your own little pictures and notes in the way you are used to ease the way 
you explain things for your collaborator. There is an opportunity to customize grounding 
evidence when you create the environment yourself. Prefabricated software does not always 
support creative and flexible explanations and using implemented features is not always 
possible and can slow down presentation of ideas. 
 
The whiteboard is important. You should be able to draw by hand. Then you can show what you are thinking 
quickly. It can be difficult to understand what you mean on the phone. Now, we have paper documents or 
sketches that we discuss by the phone. You develop common words and expressions while working together, but 
since these don’t always mean the same things when you are located at different places, pictures are better support 
for explanations. 
 
We see that familiarity of your colleagues is necessary for understanding in that they develop a 
common language for talking about particular problems. They feel a need to share material and 
to make improvised and fully free pictures to be able to explain what they mean to each other 
and to have something to relate explanations to. However, explaining things can be difficult 
even though the collaborators have access to identical material and pictures whilst working 
spatially separated. The phenomenon provides explanatory shortcuts among colleagues, only 
available if being a member of this work culture. However, those expressions and the language 
are under constant development and spending a long time apart leaves you outside the new 
vocabulary. Being left outside, pictures and shared material allow collaboration and creation of 
common ground by other means. It can also be seen that pictures provide stronger evidence 
for grounding the conversation than words do. 
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Pictures ease explanations and discussions. It is extremely difficult to describe pictures verbally. Complex 
problems in particular. 
 
Problems, in the studied companies, can be and often are illustrated in pictures. Trying to 
describe these in words is difficult and demands a well developed vocabulary for the purpose 
among the participants in the discussions. This comment shows that linguistic evidence need 
to be complemented with evidence in a shared environment when problem complexity 
increase.  
 
4.3.4 Work routines for distance-spanning collaboration 

The interviewees were aware of the work that needed to be invested in the introduction of the 
technology into the workplace and that it wasn’t as simple as just introducing new technology. 
They were also aware that the working practices of the other site needed to change and adapt 
to new routines. 
 
You have to make the routines started and working. There is very little time to do this. They have their 
routines… They have always worked along with their routines. I have to adapt to those routines… It would 
mean the end of me as a distant collaborator if I couldn’t coordinate work with them. Otherwise they would 
collaborate with someone in the same place who was able to do that (coordinate work with them). You have to 
stay in touch all the time so that it doesn’t happen. 
 
Thus, routines are needed, not only by the distant collaborator, but also by others involved. 
They seem to fill a need of predictability for the collaborators, or, maybe it is better to call it 
structures to hold on to. When there are limited possibilities for keeping in touch or being 
updated with what is happening, then one depends upon knowing where to get information 
and how to adjust to the collaborative relation. Also, there is a need to know how to execute 
and coordinate your work with your collaborators so that you do the right things and that 
people do not erase each others work. 
 
The need to be able to handle news in projects and new versions of the material 
simultaneously among several collaborators without interfering with each others changes is 
vital for being able to collaborate with the same material. It is difficult to just see new material 
and understand what has happened. A functionality indicating what has been changed, and 
thus notifying the new user of the material just what the new circumstances for further work 
are, is desired. Then you are not as dependent on the availability of the others working with 
the material to inform you in person what has happened since last time someone worked with 
the material. 
 
The developer of this software has a concept that makes it possible to work via the Internet towards a server. 
Then you have a system handling the different versions and the access. If that would penetrate the market, it 
would be great for me… When I work by myself, if you say so, then I take care of the files and make a log so 
that others can use them at the same time. We could avoid this if we used the system I just told you about. Then 
you have the history so that you can go back and see what has happened and stuff. The people you work with 
must have good knowledge about computers and know how to handle files. Otherwise he can open them and save 
them at another location and we end up working with completely different files without being aware of it. And 
that is of course a source of failure. I have been involved in that once, but fortunately no harm was done. But 
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there could have been chaos. You use the files and the graphics to refer to. That is why you have to have good 
contact so that you will discover it early, before turning into chaos. 
 
There should also be good knowledge for handling the material and the technological 
infrastructure. Handling files as in the example can be difficult if you do not have experience 
and knowledge enough to do it in the right way. You need to know where to look for the latest 
version, how to save new versions so that others can find them and not in your own 
computer, invisible for colleagues and so on. Lacking this knowledge, there will be mix-ups on 
what the current status of the material is and what the current decisions are. This lack of 
knowledge causes failure to recreate similar environment in settings similar to these. Having 
routines for this kind of collaboration and knowing them is therefore vital for making this kind 
of work feasible.  
 
Complex and unstructured tasks, as expressed by one collaborator, like developing systems 
specifications are handled during personal meetings. These kinds of tasks are not yet ready for 
being handled remotely. The understanding of existing and potential problems must be 
extensive and creativity can’t be held back. Making good decisions also demands to be thought 
through, not run through during short meetings, in order to be worked through in your mind. 
To be able to do that, a good understanding and good discussions for shedding light on 
problems must be had and meetings must be of good quality. 
 
You work with the same documents. These systems specifications are developed during meetings for discussions. 
To find good solutions demands a process of maturity. 
 
The difficulty with knowing how to make priorities among your tasks can be a result of an 
incomplete knowledge of the task and the context in which it is supposed to be a part. Even 
though you know your collaborators well and have good contact, a work situation like the 
remote setting where only telephone and e-mail communication support every-day 
communication, is not good enough to provide the desired whole picture of work. Other 
means or routines for keeping up with the rest of the business are needed. 
 
I work exclusively with people from the other site. We keep in contact by phone and e-mail. We have a common 
database that we work with. I wish for a list of priorities of tasks, which are most important to deal with and 
what I need to do right away. It is difficult to know what is in a hurry. Personal meetings are the best. A 
camera might increase understanding in distance-spanning collaboration. I don’t really get a grip about what is 
expected and what are the demands. 
 
Again, a camera is expected to improve interactions between collaborators. It is conceived not 
as a substitute for meeting in person but rather a way of handling spatial separation. The 
collaborators believe that the benefit a camera brings to the collaboration is primarily a better 
understanding in interactive activities and increases transparency of work so prioritizing work 
and recognizing requirements become easier. The lack of receiving the information you need 
in a trustworthy way is also visible through receiving the information you need through 
rumours from colleagues. Sometimes you don’t know that you need to update your 
information about certain things and that is when you depend on others to inform you to find 
out about them. But if this does not happen it is difficult to do a good job. Your colleagues 
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may not withhold this information, but rather forget to forward the information. The 
following comment also reveals a need to create occasions for interaction between spatially 
separated collaborators. 
 
You get annoyed when you get information through channels that you are not supposed to and that you should 
have had at once. They forget about us sometimes. They have their routines and their talk in the corridors. 
 
Interviewees used Internet for finding work related information, like specifications and 
standards etc. It is also used to find information about where to find more information. One 
of the interviewees also used internet for finding out about new technologies for spatially 
distributed collaboration. 
 
Yes, I use Internet for getting information about things. When I don’t find the information that I need I call 
them and ask for the information that I need. Sometimes, they have files that I just need to convert and get 
through the Net. Then it fits their products. Otherwise I send them an e-mail. 
 
When the interviewee did not find the information he sought he contacted the companies 
involved and received the additional information. Contact with collaborators demanded a bit 
of preparation since it was usually common material that needed to be discussed. They first 
had to make the material visible and printing it out on paper left the digital space for displaying 
other information that was needed during discussions. Having the material visible in front of 
them during discussions made it possible to make references to the material but also permitted 
making notes in direct relation to relevant objects. In the following comment, the interviewee 
did not consider discussing material as fruitful without having it visually in front of him. 
 
When something needs to be discussed, I open up a file, print it out and then I am ready to discuss it. If things 
worked the way I want it to work, I wouldn’t have to do that. 
 
The way the interviewee wanted technology to work, was to get the material presented on the 
screen at the same time as the collaborator wished to address it for discussion. The statement 
also gives a hint as to how workspace was used. The person expressed a preference for using 
paper as a medium instead of the digital way of presenting the material. Whether that was due 
to the possibility of using the digital space for other purposes during discussion or because of 
preferring to use paper because easy handling, comfortable reading position or a comfortable 
and well known way of studying information remains unknown. Anyhow, discussing things 
with collaborators on the phone required the collaborators to access valid material for 
providing additional evidence, other than literal, for grounding purposes. 
 
For some collaborators it felt a bit awkward to use the phone when they needed some 
information. They preferred to discuss things via e-mail. What technological tool that was used 
was a matter of personal preference as well as of characteristics of tools and task. The different 
media for collaboration had different pros and cons for different situations. 
 
The telephone is the best technological aid. I am a little fancy about using the phone, but it depends on what 
kind of person you are. You get an answer directly. The telephone is better if the person you search for is 
available to talk to you. E-mail is also OK. You don’t need an answer right away to all your questions. What 
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technological aid you choose to use is not a question of technology but what the question is about. If you don’t 
really know what the problem is, your question becomes unclear, then I get an answer and I need to send a new 
e-mail and so on. If you use the phone you can ask next question right away, you can ask until you are satisfied 
with your answer. Talking is more efficient. Writing also has a purpose though, and that is good. Then you can 
read through old correspondence and that can be useful sometimes. 
 
The remote collaborator missed the possibility to come and watch over the collaborator’s 
shoulders. In that way they could discuss things, check thing up at the same time while 
discussing, showing things that pop up in their heads as they come. Then they were able to use 
gestures and point on the screen with their hands, show what they meant in the ordinary room 
as well using their hands and other things that would ease or illustrate their explanations. They 
could then lean forward or turn around checking whether their collaborator grasped the point. 
This could be due to experiences of handling things in the physical world, the steering 
mechanisms, making this way of work easier than existing computer facilities: or maybe using 
the cursor or orientating objects in the material, the ways they wanted to show things like 
pointing into objects or using their hands to show what they said at the same time as they 
pointed to something, was too different from the way they showed things in the physical 
world. 
 
You have to receive all the information you need. (you depend on others to provide necessary information instead 
of you catching up with it because you know that new information or something else has happened that may 
affect your work.) Now you have to call. It can be quite tough when you have to call and find the material at the 
same time among all the other stuff instead of just watching over someone else’s shoulder. 
 
This comment expresses the comfort in letting your collaborators provide necessary visual 
material instead of having to do so yourself. Instead of being distracted from what is said on 
the phone due to recreation of environment and of accessing valid material, collaborators 
prefer to share environment and having it ready-at-hand at the moment it is being discussed. 
Finding and accessing information, that is making up your collaborative world, can be quite a 
large effort, something that needs to be supported to a larger extent than today. Providing a 
relevant “collaborative world” for yourself can be difficult and a heavy workload. 
 
The method of sending new information and all changes in the material as e-mail worked 
poorly and created a lot of unnecessary work. Also, sending new material and changes as e-
mail required large capacities and good connections because of large sizes of files. The 
comment below reveals that the collaborators do not share their material in the way sharing 
was talked about in the theoretical chapter but rather copies of the material were created and 
worked with. 
 
We need to fix communications. We need to connect our networks at the other site and here, partly because we 
share a lot of documents and files. It is not very practical to send new versions by e-mail. I should be able to see 
new things in my own computer, as it exists in my own network. 
 
Though there have been improvements in how to receive new material and changes, the 
interviewees were not satisfied and still had visions of improving their collaborative practices. 
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Despite receiving new updates every night they were still left with material that was out of date 
during workdays. 
 
The data from the other site is updated and sent to us every night. Now we just need to get cameras. We are a 
part of a large project. One guy is a part of a larger system. You depend on others. It has happened that my 
colleague hasn’t got any updates and been working with old material, but with this new solution, mirroring, we 
get fresh material once a day. There can be faults in the files that he is working with which are already updated. 
The result is unnecessary work and frustration. 
 
Just as telephone and e-mails were used for different purposes, personal meetings were held in 
situations that were unclear and chaotic and needed to be structured. Putting structure to 
chaotic situations did not contain any clear questions but had to be clarified along the way. 
Thus a lot of interactional turn taking was necessary which was easiest in personal meetings. 
Later on in projects, structure was put to the task and thus collaboration by telephone or e-
mail was possible and required fewer resources than meeting in person. Problems also tended 
to have less impact on the overall task, were not so many and smaller. 
 
When early on in projects, when everything is unstructured, then personal meetings are preferred. There are so 
many decisions that have to be made and it would be too many e-mails to make it work instead of being able to 
talk like this. Meetings are often held in the start up of projects and, after that, communication can be done by 
distance by e-mail and phone. 
 
Speaking about sharing worlds, there seems to be a larger need for sharing that world by vision 
and by personal actions and interactions when the task is unstructured and collaborations take 
the form of co-construction. This is often the case very early in projects and at that stage 
language is not developed to fit the task in particular and understanding of the problem is not 
shared among collaborators. Later, this understanding is collaboratively agreed upon and 
language has developed to the particular task, leaving possibilities for making proper references 
by phone. 
 
The art of putting together a team was not influenced by where the competence was located 
but by who had the right competence and who was available for joining the team. The success 
of distance-spanning collaboration depended on the willingness and ambitions of making it 
work. Projects lasting a longer period of time were said to be less critical to the location of 
team members. 
 
Mostly, the people involved are involved due to their availability and who has the competence in the area. Where 
we work has a very small impact on who is attending a team. It is often a bit longer and then it doesn’t matter 
so much, the distance between us. It makes it a bit trickier but not harder to work in a project. Then there are 
other problems associated with distance of course, but I think that those problems are connected to how ambitious 
is the project leader. Of course it is not as easy as walking into the next office to talk to someone but it is nothing 
that is not possible to manage. 
 
Not just collaboration was considered difficult in the studied setting. The work environment 
was sometimes uncomfortable for individual work as well. It was considered difficult to get a 
good overview of the material on the screen at the same time as you want to work with a 
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detail. There was a need to simultaneously provide several views of the material, not only 
different scales of the material but also different views or angles. 
 
It is difficult to read on the computer screen. When I work with big things I need to zoom in and out in different 
places (spaces in the material) and then I don’t get the overview of the material that I need. 
 
Working in this way, some views were temporally out of environment as different pieces of the 
material were accessed.  
 
4.3.5 Technology must work 

When intentions are to implement new tools and routines for collaboration, technology must 
work as it is supposed to. Too much trouble using it or an increase in workload will make 
collaboration fail and technology will be abandoned. 
 
It is up to me to make sure that technology work as intended. Many are positive to it (collaboration through 
technology) but still wondering how it will turn out. If it brings too much work for them, then they will consider 
ending our collaboration and hire someone else instead. That is the most important thing, really. 
 
Technology can be crucial for establishing and maintaining collaboration between companies. 
The companies are careful about making the technology work and mastering it before they rely 
on it for collaborative purposes in real life even though they have high expectations from it. 
They realize that things will not turn out as easy as they seem to and that new technology also 
can be troublesome and bring problems to them as well. 
 
It has to work perfectly if you want to introduce this, you can’t tell them ‘oh, it worked perfectly last time I tried’. 
That just isn’t good enough…Technology isn’t allowed to be too complicated. The customer (the remote 
collaborator) is not prepared to spend so much money to make it work. Then they choose to collaborate with 
someone else instead…I am very careful with making it work before I start using the technology. You can’t 
promise anything and then not be able to make it work. Then you will get a bad reputation in the business. By 
that you waste your chances because there are not so many customers (collaborators) in this business. 
 
Introducing new tools for collaboration can be a sensitive issue. New technologies do not 
bring benefits alone but costs in many forms as well. In this case, the initiative of introducing 
technologies for handling “technological co-presence” comes from the person working 
separated from the rest of the team and he is the one who feels the greatest need for this 
technology to maintain the common ground of the team. He is also the one feeling responsible 
for making it work before introducing it to his colleagues so that the chances for acceptance 
and implementation are better. However, technological contact can’t replace the ordinary 
personal contacts between collaborators, which is how common ground is mostly created and 
maintained at the time of the interviews. 
 
I have been here (at the remote site) for two weeks and at my collaborators’ place for two weeks… You have to 
go there and meet in a regular basis, you will never be able not to. It is OK, but hard with all traveling. To 
decrease the traveling, I need this software… 
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Again, collaborators do not aim to exclude traveling in the future, but hoping to lessen the 
amount needed or to improve quality of collaborative work during the time they spend 
separated. 
 
4.3.6 Technology is not yet satisfying in practice. 

It is recognized that technology was not yet good enough to provide a satisfying environment 
for distance-spanning collaboration. Further progress needs to be achieved – not only with 
technology but also with the skills of the collaborators to handle that kind of technology in an 
easy manner. It was also evident, that people sought channels of communication other than 
those that did not work satisfactorily. This implies that unless quality of this kind of 
technology, the skills of handling it and the infrastructure supporting it is improved, this kind 
of technology will not be used as intended or maybe not even invested in. 
 
Except for all the troubles with getting technology to work, I think that you have too little experience of working 
in this way. And on top of that you need good connections with sound and stuff. At the moment, I think that it 
is too much walkie-talkie about it. There are delays making us interrupt each other, I am sure that it will be 
improved. This far we have managed by using the phone instead. 
 
This comment visualizes the way to using complementing media. The quality of sound was 
bad and sound delays caused interaction to be disturbed and brought difficulties of grounding. 
When one way of communicating was not satisfactory, another one providing better quality 
was used. The example also shows a certain importance in having multiple media available, in 
case of failure in one medium another can be used, decreasing sensitivity for technological 
breakdowns. 
 
The interviewees were aware of the role their involvement and their use of technology have 
for technological evolution. They were also aware about that they did not only invest in new 
technology with money but also with effort and curiosity. 
 
You have to use the technology that is available today and you don’t use the possibilities of today if you don’t 
open up. It takes a little time to make systems like this. 
 
However, even though there were good intentions of investing in the technology, quality still 
had to be of an acceptable level. It is not possible for a small business to invest in technology 
that can’t be of any use even though the purpose is good. Other ways of collaboration are 
sought instead. Technology must also be easy to use so that collaboration isn’t hindered by 
clumsy or inadequate practices. 
 
Technology isn’t really ready for us to feel comfortable with it. It is as effective with meetings on the phone. 
 
Technology and supporting structures were not yet good enough. Uneven ways of meeting 
virtually was creating more frustration and uncertainties than no meeting at all. Other means 
was used instead, though the vision of a technological promise of meeting virtually was longed 
for. 
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Efficiency is limited by technology today. We can’t share data with the others as they do locally at the other site. 
The bandwidth is too small. This limitation is worse than not meeting in person. This is a problem of 
infrastructure. I miss a ‘real’ place to meet – even if it is a virtual one. 
 
Sharing environment and the access to what is called data is said to be more important for 
collaboration than are the possibility to meet personally for discussions. This brings a question 
whether this is valid for lower levels of collaboration or for all levels of collaboration in the 
figure of Bardram’s (1998).  
 
4.3.7 Security reasons make collaboration difficult 

Security seemed to be a problem for distributed collaboration. In both settings, introducing 
new technology for collaboration was still a failure at the time of my last visit. Even though 
there were many good solutions that worked and were widely used, the collaborating 
companies did not have the necessary competence and resources to set up such collaboration 
with acceptable security. In the interview with one of the remote collaborators, he expressed a 
certain degree of disappointment on the support from his collaborators according to the issue 
of introducing new technology for collaboration and new methods of work. He didn’t really 
feel that they (his collaborators) were willing to put some effort into making it work. Maybe 
they needed to have concrete results of what new work methods would bring if they should 
put some effort in making technology work. Similar to Bowers, Button and Sharrock (1995), 
something must be beneficial for them, the people making the real work, otherwise 
implemented systems fail. Systems sometimes have the attribute of increasing workload for 
some people who don’t really use the systems while making benefits for someone else who 
might not use the system themselves. 
 
So much have to work. When I started this business I had to write a lot of documents about what could be 
difficult and so on, but then I knew nothing about firewalls and that it would turn out to be such a large 
problem. But that it works is not really my responsibility. You don’t need to have everything inside the same 
firewall, you can have different zones with different security. There are smartcards and stuff, solutions that will 
come eventually. But I can’t tell them what solutions they should use. It is not my decision. But I can inform 
them about what is on the market. You can’t let yourself be limited to the method that you use. I could do a lot 
more today if only the problem with the firewalls was solved, but I don’t dare to. 
 
4.3.8 Technological solutions 

Technological infrastructures were not as well developed as distance-spanning collaboration 
demanded. Slow connections put limitations on collaborative technological solutions as well as 
practices. There were also limitations due to security reasons, but no limitations that were not 
possible to overcome. The interviewees expressed a need for sharing a work environment in 
the way sharing is treated in the theoretical chapter, thus not just recreating similar 
environments but also incorporating the possibility of pointing and showing. The wish was to 
create a “technological co-presence”.  
 
We share, we have mirroring really. Our area here is copied to the other site during the night and vice versa, so 
we don’t need to send attachments. Everybody knows where to find the files. We work towards our own area. If 
I create a document then it is here on our server and sent to the other site during the night. It is a one-way traffic, 
so they can read only. This is a little problematic as well. We would like to fully share files, but we can’t due to 



 75

technological reasons. Their connection is too bad. It would be too slow to work that way. We don’t have any 
problems with firewalls because we have a tunnel making it possible for us to work towards their server, but we 
don’t because it takes too long. But we do have a solution. It is as safe as it gets in this world. If their connection 
had been faster, there wouldn’t be any problems. There is software locking the files you work with so that nobody 
will use it as well and erase your work. At the moment we work with separate areas. The problem of handling 
files is taken care of with a software called ‘source safe’. It handles versions. It is a commonly known way of 
handling versions. If the connections would have been better it would have been as being on the same location, but 
now it is not… In the other project, where they share a lot of material it is a problem today. 
 

4.4 Establish and maintain a common ground 

During conversations with people collaborating spatially separated it became apparent to me 
the large amount of experience of working together that is needed to manage the situation and 
that a lot of effort would have to be made to maintain this experience and to keep it up to 
date. It seems like organising collaboration in this way requires an extensive common ground 
upon which collaborators are able to build a collaborate referential frame. In the text below, I 
explain how it is shown. 
 
In managing the relation to his customers, the CAD consultant spends every second fortnight 
at home and the other two weeks at the customer’s site. He explained to me that he thought 
that it was necessary for a successful collaboration. This means to me that the benefits of 
meeting his customers regularly are larger for his overall situation than are the drawbacks of 
travelling. There must be something going on in the colocated work situation that is happening 
or is accumulated and then being used during times of spatially separated collaboration. The 
happening or accumulation and use motivated through the need to work colocated in a regular 
basis. Something becomes out of date quite fast and that is why regular and close updates in 
the colocated setting are necessary. I would like to argue for the updating and maintenance of 
common ground while working colocated and the use-metaphor motivated by constant 
evolution of common ground among the those working colocated. The notion of use is also 
motivated by the updating of common ground that allow lower grounding criterions. As time 
goes by, common ground changes thus motivating the need for updating in the colocated 
setting. 
 
The CAD consultant then explained that it was necessary to spend time at the customer’s site 
because it made it “easier” to collaborate while working from home, that is geographically 
separated from his colleagues. He said that he needed to get updated with what was happening 
at the other site and with his collaborative knowledge. Collaborators have to actively put more 
effort into keeping the necessary level of coordination during spatial separation, so that they do 
not work in parallel or erase the work of others and to ensure that the work they do is 
compatible with their collaborators’. 
 
The CAD consultant further says that he feels the need to accept and adjust to routines and 
practices of his collaborators’ because they will stick to them also when he is not working at 
the same site and that they therefore need to incorporate him in their work in a way other than 
when he is working at their site. In this way, the common ground that glues and coordinates 
collaborators is created during colocation. Since I argue that things are constantly evolving and 
thus the necessary common ground in their collaborative relation also develops during time 
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spent apart, the CAD consultant is missing the new directions of evolution in this common 
ground. The small new evolving pieces of common ground pass by unnoticed. Therefore 
regular visits to his customer’s site are necessary to stay on track. Unless he is keeping up with 
what is currently common ground, he will eventually slide away from what is common among 
his colleagues. New practices for dealing with developing common ground are necessary for 
being able to collaborate spatially separated. 
 
Things that need to be a part of the common ground can’t simply be translated between sites 
in this case. Therefore, travelling to meet in person and to work colocated is a necessary part 
of spatially separated collaboration in the case of the CAD consultant. One needs to find out 
what has to be a part of the common ground in order to know more about how technology 
can aid collaboration and what collaborative practices should be designed to support. 
 
The story of the company developing software for control equipment also reveals signs of 
creating a common ground previous to spatially distributed collaboration. The person in 
charge of starting the new site in the north of Sweden already knew the people, practices and 
the business in the southern site due to previous collaborations. Familiarity with the southern 
site was explained to me to be a good reason for starting up the new location. I interpret this 
statement to mean that familiarity with the collaborating site, or the existence of a common 
ground, is something that is needed in order to collaborate successfully. This kind of common 
ground that is based on familiarity of each other contains for instance knowledge of 
competencies, work methods and skills of interpreting nuances.  
 
Even though there was an initial familiarity between the sites, they needed to meet for 
development meetings, start-ups of new projects and other. Here, their common ground is 
further elaborated, and missing information about the new state of the common ground and 
the discussions involved into the developmental process put absent collaborators in a situation 
where it is hard to participate in the collaboration in the way that is acceptable. This need to 
meet is inevitably said to be largest in complex questions in the beginning of projects when the 
task is unstructured and undefined. Defining task and process is developing the common 
ground of their collaborative effort, which has to be made before actually doing the work, 
though a constant evolution of this common ground over time as well. This kind of common 
ground contains for instance knowledge about the task at and experiences from previous joint 
projects.  
 
Finding solutions for problems discovered during meetings requires a certain amount of time 
to mature, according to the interviewees. I interpret this as if new parts of a common ground 
need to stabilize and adjust to existing ones. Words of mouth seem to be an important factor 
in the process of stabilisation and adjustment considering the attention paid to fast, informal 
meetings in the hallway. Depending on the nature of evolutionary definitions and clarifications 
updating can be made spatially separated or new meetings have to take place. 
 
The CAD consultant describes the situation as spending time together, or working in a 
colocated setting, improves quality of your work. He explains it as if he gets to know more 
about why and that it helps in explaining things. He also says that he is more likely to do the 
things right in the first place instead of doing things the way he thinks and then it turns out 
that it ought to be done in another way. Knowing why and not just what to do thus is a 
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primary resource to guide collaborators in “situated” situations and problem solving, taking 
advantage of and recognizing opportunities that appear. 
 
Keeping up with evolving common ground requires spatially distributed collaborators to put 
more active effort in staying updated than do a colocated setting. In the distributed setting you 
currently miss the benefits of oversee and overhear colleagues and you have to find and 
provide yourself with accurate material for references. Looking over somebody’s shoulder 
would provide accurate material for making references at the same time as a familiar set of 
means for making those references to the material would be accessible. In this way and in 
short contacts in the workplace, there is a considerable amount of information spread through 
word of mouth in the colocated setting that is not available for the remote collaborator. No 
wonder the remote colleague expresses a feeling of not sharing the world of his collaborators 
and that it is perceived necessary to spend a lot of time colocated. However, there are 
drawbacks in sharing a lot of information. Many meetings with collaborators do give you a 
large common ground to refer to but there is also information that tends to be of little use for 
collaborators to refer to, and is therefore of little or no use taking place in a common ground. 
There seems to be a tendency towards evolution of common ground and language in different 
directions in different workplaces. Material and expressions that are no longer shared but still 
used in work develop according to local contingencies and they eventually end up in 
differences that may cause collaborative problems when they are put into common use again. 
This is not a surprising statement considering that they have been used in different processes 
and that evolution has had different impact, thus different shaping. Larger patterns of 
evolution confirm. 
 
In a way, it is as if there is a form of tacit communication available in the human-to-human 
communication that is not really let through by some of the tools for spatially distributed 
collaboration. This tacit form of communication helps with the perception of nuances in 
information, indeed is important for establishing a common ground and for establishing a 
referential frame between collaborators. However, small meetings are wanted for exposing 
information about daily work that is more important for collaboration and thus I interpret 
those meetings as more related to what is really used in making references while working in a 
distributed setting. The camera that the collaborators wished for would partly give access to or 
make possible this kind of tacit communication. However, failing in quality, technological tools 
as the camera were after some years not considered as high on the wishlist. The top placement 
was instead a possibility to momentarily share material and updating it and to visually be able 
to make references to that material in the same time as speaking about it through the phone. 
Also, there was a genuine interest in the whiteboard functionality that would allow 
collaborators to make more “customized” references by sharing that material simultaneously as 
speaking about it and making thoughts explicit using illustrative skills. In other words, being 
able to make references not earlier distributable in the spatially separated setting while making 
them by well known and familiar methods. 
 
Sharing the same material or illustrations on screen and being able to point to them partly 
substitutes co-present action and interaction when establishing those references in the physical 
world. Trying to explain something by word alone is difficult, as it includes interpretations and 
shows only the coloured standpoint of the person responsible for the expressions. The holistic 
objectivity will thus be absent. In the same way, having the opportunity to point in the 
illustration makes a more objective reference instead of having to rely on accuracy of 
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expressions of the responsible person. As argued earlier, expressions and explanations 
probably have evolved according to local contingencies and thus might carry different meaning 
for different persons. Here consistencies in collaborative common ground and inheriting 
necessary parts of a common ground become important. Maintaining a common ground thus 
requires a lot of skills in handling the tools, sticking to familiar practices and a constant effort 
to integrate geographically separated collaborators into the local professional, social and 
material environment. This effort is of course the responsibility of all involved collaborators. 
 
Making your own pictures and sharing them with your collaborators includes both the 
personal relief of making accurate expressions and creating something in physical form to refer 
to at the same time as it allows the responsible collaborator to customize or adjust the 
illustration to particular needs and the purpose at hand. Pictures thus make up a vital part of 
the referential base in geographically separated collaboration. 
 
New technologies and technological concepts are developed in order to improve how people 
collaborate and thus how they make references. Researchers have identified patterns of 
communication and how people become aware of things in their surroundings and how 
systems and computers are handled. However, in these communities there is very little 
research about what are the referents in those settings. Not the way they interact but what is 
the information in the common ground that is used for creating the referential frame in 
spatially separated collaboration. Technology provides new ways or tools for communication 
but I think that development of useful systems involves knowledge about what needs to be 
communicated in concert with integration and adoption to existing practises. Significant for 
the result of technology is also that quality of technology is as important as the other 
mentioned factors in developing new tools. Technologically advanced systems were considered 
frustrating due to bad connections that caused delays, bad quality of sound and visibility and 
collaborators were not able to use them for making references conveniently. Quality of the 
media used for making reference is thus as important as the possibility of making that 
reference in this case. Important for spatially separated collaborators seems not to be to meet 
in person but to be able to make references to a common ground. 
 
Then, what is the result of those meetings in person that makes it so vital for geographically 
separated collaboration? My answer is that it is partly shown in the ways people refer to 
different things in the common ground and thereby to what they refer (the content of the 
common ground). This is why the next chapter studies the efforts of a collaborator involved in 
a “collaborative session” exploring what the referencing practices are. 
 
4.4.1 Working in separate environments 

As shown in this chapter, the collaborators work in two different environments: their own 
offices at home and at customers’ offices. Those two environments are not shared, but 
knowledge of the separate environments is acquired during visits. The only possibility of 
sharing environment when working in geographically separated offices in the studies settings is 
through using the telephone. Sound is the only piece of the environment that is shared whilst 
the visual material has to be recreated or copied. Gestures and other actions are not available 
for sharing between collaborators.  
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Previous in the chapter it is said that they feel that it is not possible to collaborate without 
spending time at the customers’ offices, implying that a common ground is developed while 
working colocated, a common ground upon which references are established during spatial 
separation, and that do not develop collaboratively between the interviewee and his colleagues 
during time spent apart. This separation of environment between collaborators brings few 
opportunities neither for making proper references nor for articulating work and colleagues 
actions on the environment. The common ground to which all references are made, to visual 
material and all understanding of colleagues’ actions, of the project and other have to be 
established before interaction takes place through telephone, the material may partly be created 
or recreated during the conversation.  
 
This means that the sources of common ground in the studied settings are through community 
co-membership, which is established while working co-located, and through literal co-
presence, which is, to a large extent, established through previous shared experiences of 
working co-located. While working in geographically separated offices, physical co-presence 
does not exist. Collaborators have to recreate similar environments for being able to 
complement the other two sources of common ground with visual evidence in the grounding 
process.  
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5 Real-life collaborative practices 

In this chapter I will try to show, in a more thorough way, how distance-spanning 
collaboration can be in practice with very few technical artefacts available to aid 
communication.  
 
The chapter is divided into two parts, the first contains the empirical material based on video-
clips and the second part discusses these clips. The first part presents the video clips as a 
number of episodes. In the context of these episodes, the material is discussed in an analytical 
way in the second part of the chapter. 
 
5.1 Presentation of video-clips 

The settings for the episodes are already presented in the section about the small businesses. 
The structure of the text is organized so that the comments made by the collaborators are 
written in italics and comments about what is happening and own notes are written in original 
style. The chapter describes mainly what happened with the CAD consultant during work and 
his contacts with his collaborators. In the text, I have named the CAD consultant Albert. The 
other persons in the texts are collaborators and colleagues involved in his work in one way or 
another.  
 
The clips are illustrated with three boxes to make them easier to read. The box to the left 
contains what artifacts are involved in the particular clip, the box in the middle describes what 
is happening and the box to the right contains information about what the collaborator in the 
clip refers to. 
 
 
 
 
Figure 5.1: Model for illustrating the conversation in the video clips 
 
5.1.1 Discussing what has been done and what will be done next 

This is a discussion between Albert and Dale about what the array of windows should look 
like. The discussion also includes who will do what and how work will proceed.  
 
Albert sits down on his chair, puts the telephone to his ear and dials a number. Albert tries to 
call Adam. He is not in so the call is redirected to the receptionist. The cursor is moved 
through the screen.  
 
 
Has Dale turned up yet? Failing to get hold of Adam, Albert asks for 

Dale instead. 
 He opens up a new menu and takes a glance 

at the watch on his left wrist. The picture on 
the screen changes, now showing a number 
of windows. 

Hi, it has been a long week, or..?  

Artefact Happening Reference
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Yeah. Yes, I have sent those window-arrays they 
asked for yesterday. 

Albert moves the cursor over the windows on 
the left screen. His attention is directed 
towards the screen and the file, which was 
sent. 

 
In this short fragment, Albert uses the telephone and the monitor while communicating with 
his colleague. After initial greetings, he refers to entities in the material and to persons that 
asked for information while confirming work he has done. 
 
 
 
 
 
 
Figure 5.2: Illustration of conversation 
 
I complemented them with angles of elevation. I also 
put a plan-symbol, u, as well. I just put in the 
windows and I also put their measures in. Then I 
tilted them upwards so that you get a plane as well, 
that are those cells. And I have complemented the 
planes so that all of them have matching cell-numbers. 

Albert draws his mouse across the screen 
while talking. It is moving around the area in 
the drawing about which he speaks. 

 
Albert reports about what he has done since last time in a detailed way and that what he was 
asked to do has been done. He also reports to his collaborator what he has done on his own 
initiative and how the task has been solved. Albert also describes the updated version in a way 
that allows his collaborator to follow his methods for completing the task and what the result 
was and the complements that were needed. The conversation is about completing work that 
has been discussed in earlier contacts between the two.  
 
 
 
 
 
 
Figure 5.3: Illustration of conversation 
 
Albert and Dale are talking on the phone about what Albert has currently worked with. It is 
not just to send the new and updated material, but Albert feels the need to explicitly explain 
what has been changed since last time together with the story of how and why it was changed 
in the way it was. In this way the colleague does not have to compare the versions to find out 
what the new material is about but gets the story upfront. Also, in discussing the changes, new 
versions of the material can be discussed and worked through to a larger extent and better fit 
the rest of the material, than if there would be a massive amount of new versions that is not 
“implemented and agreed on” in the work of the colleagues as well. By having this discussion 
on the phone before registering the versions in the document handling programme, 
collaborators become aware of all the changes and the thoughts behind them and time is saved 
by them not having to search for the change information themselves but get it served straight 

Telephone 
Monitor 

Confirms executed work Entities in the material  
Persons who asked for the
work
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changes 
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from the source. The new version of the material is in this way more or less approved and 
agreed upon before it is implemented in the collaborate environment. The conversation relies 
on both colleagues knowing who “they” are and what their requirements are on the files.  
 
Then you can change denotations in the cell-counter 
and information about what kinds of windows there 
are, what text and what kind of requirements, maybe 
there are requirements of fire for some of the windows. 
You can fill in the blanks, but maybe I should send 
these new plane-symbols,… 
 

Albert moves the mouse across the screen 
keeping it in the area of the objects he is 
refers to 

 
Albert then talks about what is good with doing the task his way and what he could do to ease 
work a little further for Dale. He also thinks about sending the new files with the changes to 
Dale so that he can see for himself how the material has been changed. It is difficult to get any 
accurate response on your work unless your collaborator himself can follow what you have 
done. By sending the material, not just Albert’s explanation of the material is available for Dale 
but Dale is also able to compare the spoken version of the information with the material 
version and is thereby better equipped to discover inconsistencies and mistakes between the 
two.  
 
 
 
 
 
Figure 5.4: Illustration of conversation 
 
The kind of practices that Albert describes require predefined unities so that you only need to 
say that this detail is defined according to unity X and that you, if you want to make some 
changes, only need to make the changes in the unity and not in all the separate details that are 
defined as that unity. Working this way almost requires that you need to know exactly what 
you want to do in advance and that leaves you less able to change strategy in the middle of a 
project. Albert understands that Dale won’t remember all that he has told about the new 
symbols and therefore he finds it appropriate to send the new files with the new symbols so 
that the same references and notations will be used within the project.  
 
Albert then makes a fast switch to his next subject, almost as if he interrupts himself… 
 
but it is a little strange because when I use these and 
watch them from above, then I can only see the door-
layer and the turning radius of the door when I have 
“constructions” turned on. Then you can’t see the 
opening of the door-layer itself, but just the turning. 

Albert pokes with his cursor in the drawing. 

 
 
 
 
 

Discussing possible
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Figure 5.5: Illustration of conversation 
 
Yes, yes I don’t know, maybe it can be seen only when 
you generate a surface of a section.  

Albert waits for the collaborator to comment 
on what he said. 

I think it is strange. When you use that settings-file 
and then you put debrief on, I don’t know, you 
remember you thought it ended up too much at the 
border so there must be something here… 

Albert waits for his collaborator to remember 
a previous discussion. The mouse is following 
the objects he is speaking about all the time.  

settings-file… Albert manipulates the material on the screen 
in front of him. 

Yes. Precisely.   
Yes.  
Yes. So, I don’t think it is the same standard.  
 
The discussion also includes some problems that have turned up during work. There are 
troubles concerning the solution in itself, what is not so good with this particular solution and 
problems that seem to be related to bugs or bad software. Albert has to explain a problem to 
Dale verbally. Dale also makes some suggestions that Albert needs to take in consideration. 
During the discussion Albert is poking in the material with the mouse. He zooms a window 
very closely so that he can read a lot of details and facts about it. He examines the material at 
the very moment that it is discussed with Dale. Dale gets some clues about what Albert is 
doing by Albert speaking as if Dale could watch him work and thus understood what “here” 
meant.  
 
 
 
 
 
 
Figure 5.6: Illustration of conversation 
 
Albert has to explain thoroughly the sequence of operations on the material for Dale in order 
for Dale to follow what he has done. In this setting it is not possible for Albert to show Dale 
the operations, the views where the topic is visible or how they turned out, but Dale has to 
perform them himself if he wants them visualized or use his imagination. In order to explain 
the consequences better and the possible cause of the problem, Albert tries to make Dale 
remember an earlier discussion that has served as an aiding case in the search for the 
appearance of the problem. The point is apparently understood because Dale is taking over the 
conversation and Albert displays his agreement, that he understands what Dale is suggesting, 
by adding some “yes” to the conversation. 
 
Next they speak about what Albert has to do next and when he will be ready with this new 
task.  
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But now you can get the quantities and I have put 
detailed sizes on all the openings and so I thought that 
if I complement the sizes of the widths. 

 

Sub sizes. Albert is moving the cursor over the screen 
with the windows. He zooms in and out of 
details.  

 
 
 
 
 
 
Figure 5.7: Illustration of conversation 
 
Albert uses the telephone and the monitor while speaking to his colleague. He follows what is 
said to him with the mouse and uses the functionalities in the software so that he gets hold on 
information that he needs to find or confirm. 
 
Yes.   
Yeah.   
Yeah. Just tell me the window-series and I will send 
you new files instead. You can put the plans there 
yourself.  

 

No, you will get them in just a while.   
Yes okay. Albert moves a dialogue box away from the 

drawing on the computer. He then picks up a 
pen and starts looking around the paper 
drawings.  

Yes, we could   
Then we won’t have to   
We’ll do it like that. I have a child here and I will 
just give him a ride to school. I’ll call you later. Bye. 

Albert takes a glance at his watch, turns his 
attention towards his son and they get ready 
to go to school. 

 
 
 
 
 
 
 
Figure 5.8: Illustration of conversation 
 
This conversation includes reporting present status, coordinating both recent work and work 
to be done, discussing problems and solutions by the phone. They are both familiar with the 
drawing, the software and how it works so it is easy for them to have this conversation on the 
phone. They both know what windows Albert is talking about and the functions in the 
software and thus they need not to be sitting next to each other pointing to the windows in 
question. Since the windows had been discussed the day before this conversation, it is possible 
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for Dale to remember and to know what Albert is talking about. Here, conversation and 
referents are grounded in literal co-presence and in the recreated environment in combination 
with community co-membership. 
 
Albert gives Dale some instructions on what should be added to the material before sending it 
to the customer, but then decides that it is easier if he makes the last changes himself before 
sending the new versions to his colleague. He takes a glance on his watch to see that he has 
time to do that before the deadline even though he has to drop his child off at school. 
 
5.1.2 Software support 

Previous to this episode, Albert compares some of his paper drawings and reaches for another 
document. He puts on his earphones to the telephone and calls Peter at the support office. 
 
He asks if he could speak to Peter: 
 
Hi, Peter, Albert.   
How are you?   
Oh yeah? Albert’s gaze shifts between the left monitor, 

displaying a drawing of the building and some 
dialogue boxes and the paper-based drawings 
in front of him.   

Many courses?   
I wonder if you have tried that cell-counter that we 
talked about? 

Albert is now focusing on the paper-based 
drawings.  

 
 
 
 
 
 
 
Figure 5.9: Illustration of conversation 
 
I have tried it here in the case of cell compound cells. Albert is now focusing on the left monitor.  
It only finds the self-cells.   
It doesn’t recognize any cells but the self-cells. And, 
apparently, there is a function where you can choose by 
yourself. 

Albert lowers his gaze towards the paper-
based drawings and scratches his hair.  
 

 
 
 
 
 
 
Figure 5.10: Illustration of conversation 
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Albert and Peter have talked about the cell-counter functionality earlier. Now, Albert says that 
he has tried it and that it does not work as it ought to. He hinting that he has found something 
that he did not know about and asks an implicit question ‘how is this functionality related to 
the problem of cell-counting?’ and wishes him to explain the cause of this unexpected 
behavior.  
 
Albert raises his gaze towards the left monitor as he starts to speak.  
 
No, we have not thought about trying quantify now. Albert is taking a look on the right monitor 

but returns to the left monitor displaying 
drawings of the planes, dialogue boxes and 
towards the paper-based drawings in front of 
him as he tells Peter about the future use of 
quantify.  

We are going to use this quantify in the project.  
Yes.   
Yes.   
No, exactly. But it, yeah. A dialogue-box is changed on the left 

monitor.  
But it counts correct if it is a kind of self-cells. Then, 
what I’m thinking when you say that is whether you 
have to make every window to belong to an art, so that 
you have to create an art of its own for every kind of 
window framing. 

The dialogue-box on top is closed down.  
 

Do you have to enter every window to do that or does 
it recognize it there?  

 

I’m thinking that if I enter the list again? The cursor moves across the left screen. 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.11: Illustration of conversation 
 
Albert and Peter are discussing other aspects of the functionality and then return to the 
problem of cell-counting and mention that there are times that the functionality works. It 
seems like Peter is following the instructions given by his collaborator or as if he tries the 
functionalities while talking about them. Peter and Albert continue talking about how to make 
definitions that are related to the cell-counting functionality to be able to exclude that part of  
the definitions or the procedure of making them that are the source of the problem. 
 
However, I don’t seem to make it work. It’s not so Albert checks all his material on paper 
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bad. I have to count everything from start on paper so 
I will be able to get the figures and then we will take 
one step at a time. 
 
 
 
 
 
 
Figure 5.12: Illustration of conversation 
 
 
And then about unify, Albert expands the dialogue box 
was it our version that made the fuzz about the facade 
and removed lines? I thought our version didn’t have 
any problems with unify. 

Albert moves the dialogue box on the left 
monitor. 

Yeah.   
What problem could it be then?   
Yeah.   
No. What outside?   
Yeah, but it doesn’t. It seems like Albert watches the drawing from 

a larger distance or tries to get a larger 
overview of the drawing on the left monitor.  

There is a two-layer wall and the outer layer continues 
to floor two and three at exactly the same height. 

Albert takes a look at the right monitor but 
returns to the left monitor again. 

It is that one, Albert opens a new dialogue box and a new 
window which he immediately closes down 

the part which creates the part that is… Albert opens up a new window but closes 
that one as well. 

Yes, and then this part exists and it is the actual one. 
There is, then we have to enter that part to… 

Albert is talking too low for me to hear, but 
focuses on the material in front of him. 

 He works with dialogue boxes during the 
discussion. He works with menus and makes 
choices. He seems to follow the instructions 
from Peter by executing the instructions on 
his own computer.  

Put down part, then it is unify, Albert leans backwards in the chair and starts 
looking at the paper drawings.  

I think that we gather some questions and discuss 
them next week. Then we can straight some things 
out. But then you know about the cell-counter. 

Albert closes down the dialogue boxes so that 
the left screen displays only the drawing of 
the planes.  

Yes. Okay.   
Yeah. Bye.  
 
At the end of the discussion Albert connects some instructions to each other. The problem 
seems to be quite complex so Albert determines that the answer can wait until next week when 
they have planned to meet in person. Then he has the opportunity to discuss that and other 
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questions that show up during work. Peter also has the opportunity to think about what Albert 
has asked and to prepare an answer to his problems.  
 
 
 
 
 
 
 
 
Figure 5.13: Illustration of conversation 
 
This dialogue contains a lot of words that are familiar and understandable only for those who 
know the software very well. To be able to understand what Albert says, you have to be 
familiar not only with the language of computer scientists but also with the vocabulary of 
buildings, drawings and of the particular software. What I don’t know is how well Peter knows 
the project and the drawing in which these problems appear. Maybe he knows nothing about it 
but is able to understand what Albert means, maybe he is familiar with the project and even 
knows something about how they have made their structures in the software. However, Albert 
has talked to Peter about using the particular features that are now causing troubles. Peter is 
thus able to follow the discussion at the moment.  
 
Peter is able to give instructions to Albert, which means that Peter has understood the message 
at least partly (since Albert seems to be satisfied with the answer and the guidance though the 
problem isn’t solved) and Albert is able to follow those instructions by letting Peter guide him 
on the phone while executing the instructions on his own computer. By doing that, Albert 
assures himself that the instructions that Peter is giving him are correct at the same time as he 
provides himself with a relevant environment in which references can be grounded. The 
absence of a shared environment makes it impossible for Peter to act and react on its behavior 
and have to rely on Albert to provide necessary information, something that is difficult when 
he does not know what information is needed and what to react on. 
 
5.1.3 Discussing software problems and layout of work 

Previous to this episode, Albert prepares for the conversation by printing out a drawing. Then 
he calls Dale to discuss some changes that needed to be made.  
 
Hi Dale, How are you?  
Yeah.  
No. I had only two planes on which I have changed 
the window framing. And I don’t know whether you 
have any. 

Albert waits for an answer from his 
collaborator 

First, floor two, you had floor zero, right? Albert makes a pause as if he waits for his 
collaborator to check his material or to recall 
the material 

And floor one.  
Window framings are missing on floor one, to those 
small ones. 
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And then I will send floor one, floor two and floor 
seven. 

 

 
Albert is watching his paper-drawings during the conversation as if he checks his changes and 
so he doesn’t forget to tell or ask anything. The changed environments and common ground 
are “synchronized”. There is a need to check with the paper-drawings because Albert has been 
noting changes on the paper-copies, which is not done in the drawing in the computer. 
Changes are not marked in any way in the computerized version of the drawing. Albert scans 
multiple paper-drawings, one in front of him and the rest in a pile while talking about the 
different floors. After scanning through the drawings in the large pile, he returns to the first 
one, which seems to be more of an overview than are the ones in the pile. 
 
 
 
 
 
 
Figure 5.14: Illustration of conversation 
 
It has to be noted that what is discussed is what has been done in the computer, but what is 
used in the conversation as an aid for Albert is not the drawing in the computer but the just-
made print on paper and previous print-outs with comments.  
 
And if you have made some changes, I can put them 
into your…  

 

Yeah…   
yes. I have tried that cell-counter and it only uses self-
cells. I called the guy at Office but he hadn’t tried it. 

Albert focuses his attention to the left 
monitor, which shows an excel-sheet with a 
summary of the windows used in the building. 
This summary is supposed to be generated by 
using the cell-counter.  

But this one only counts self-cells. There are some cells 
that I have not put into the drawing, but they are only 
a few… 

Albert looks down in the paper drawings and 
then returns to the monitor  

Yes. I don’t know how either. Then he asked if we 
had started to put in parts and stuff, but I said that 
we have not had any time for that in our project…  

 

 
 
 
 
 
 
 
Figure 5.15: Illustration of conversation 
 
We let the quantities go, Albert drops his view to the paper drawings 

again and returns to the left monitor 
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but I have counted and gone through these windows so 
I will send those three floors which I have worked 
through to you with changes in window framings plus 
the new ones with the new quantities... 

Albert drops his gaze to the paper drawings in 
front of him while speaking about counting 
the cells by himself. He has the figures 
presented on the drawings in front of him.  

 
 
 
 
 
 
 
Figure 5.16: Illustration of conversation 
 
Yes, you could if you get the time…   
I wonder if it will be this one... Albert grips the mouse and moves his 

attention to the left monitor. Albert gets some 
ideas of what may cause the problems in the 
computer and tries them while talking to 
Dale. Not succeeding with his efforts, some 
of Dale’s ideas are tried as well, but without 
any luck.    

Yeah...   
No...   
Yeah...   
Okay...   
That’s right…   
I got a weird message when I tried to switch it on, it 
says that you should be able to switch on all of them, 
both on self and on them. I think that we have some 
questions when we meet them, both about unify…  

 

 
 
 
 
 
 
 
 
 
 
 
Figure 5.17: Illustration of conversation 
 
This episode shows how the collaborator calls and reports progress of the task since the last 
time they heard from each other. This collaborator, Albert, makes the other person aware that 
there are some problems with the execution of a command in the software and they start to 
discuss what the problem might be. During the discussion, Albert tries some ideas of what 
might cause the trouble on the computer. However, they do not find a reasonable solution to 
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the problem and instead of calling the responsible person at the software manufacturing 
company, they decide to wait until they will meet in person. The collaborators thought it 
would be easier to solve the problem that way. The collaborators preferred to wait until there 
was an arranged meeting with the manufacturer and asked all their questions at that single 
time. It seems to be a more comfortable solution or to generate a better response to meet in 
person and to leave the discussion to that occasion.  
 
I asked a little and I don’t know why it doesn’t work  
Yeah, so you think that our version is troublesome?   
Yeah.   
Yes.   
No, I haven’t made any.   
Yeah.   
Well, I’ll do that and then we’ll have a look at those 
texts. What windows it should be and what 
requirements and so on.  
 

 

 
 
 
 
 
 
 
Figure 5.18: Illustration of conversation 
 
Yeah. We will do it as we did with [previous project]?  
It was Martin who wanted that but I can have a look 
at it. 

 

Yes, I’ll check if we should do it like that.  
Lets see, 465 windows. Albert checks the figure against his material 
Yes.  
Yeah. But the total number, but through the corners 
so there will be many different kinds. 

 

I’ve got it. With the parts there will be 65, maybe. Albert checks the figures against his material 
Well, but well then.  
No, I’ll take the stairs later but I will check the 
[previous project] layout. We’ll keep in touch. I’ll send 
you those files and you will add them. 

 

Yeah. Bye.  
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Figure 5.19: Illustration of conversation 
 
In this section what has been done since last time is being updated. This time it is not only 
Albert who is telling Dale what he has been doing but Albert is also being informed about 
what Dale has done. Then, more troubles are discussed and those are suggested to be 
summarized and discussed further at a personal meeting between Albert and his colleagues at 
the other site. The conversation between Albert and Peter at the support office is also 
discussed. Then the conversation goes on with coordinating what has to be done next and 
who will do what. Both Dale and Albert are discussing details of the material, indicating that 
both of them are familiar with the material and that they have a clear picture of it in mind. At 
least Albert has it visible in front of him, ready to ground opinions in the recreated 
environment. An earlier project is mentioned as a reference to how Dale wants the work to be 
presented, thus future environment becomes a preliminary part of their common ground. The 
conversation is then ended with a summary of what Albert will do next. The conversation ends 
up with Albert writing a long e-mail and attaching the files that he promised to send.  
 
5.1.4 Showing yourself what the collaborator is trying to say 

This episode describes what happened when the CAD consultant called his collaborator to 
discuss a particular problem. Previous to this episode, Albert has printed out the material on 
screen to copies on paper and now he is studying the copies, comparing them to the picture on 
the screen and making notes on the copies. He gets bothered about something and calls his 
colleague, Harold to discuss it. Dale is a collaborator who works at the same site as Harold. 
 
Hi, this is Albert.  
How was your trip to Helsinki?  
I talked to Dale and he said that it was a little short 
of time. 

 

Yes.  
All included?  
Oh yeah. I heard he was impressed by their work with 
the windows. What system did they use for it? 

 

No.  
Mmmm.  
Yeah. Was it Nokia’s?  
Oh yeah. Okay.  
 
Here, we can see that the conversation is starting with asking about what has happened at the 
other site since last time and what happened during their trip. Knowledge about what is 
happening is frequently updated via the telephone. Even though Albert already knew a little 
about it already, he is searching for more information and Harold’s point of view. Albert is 
thus seeking information from multiple sources and evaluates them towards each other to 
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make up his view about the trip. Albert is leaning backwards as he speaks but keeps the 
drawings in front of him clearly visible. He studies them while speaking with his collaborator. 
The original reason for making the call is not to be updated about what happened in Helsinki 
and what the colleagues have learnt and experienced during the trip, but to discuss concerns 
about the work with the drawings. The update of what has happened since last time is a mere 
introduction to the conversation, though filling the important task of making Albert aware of 
the new ‘state’ at the remote site and what is currently discussed. In this case Albert is finding 
out what new information is available at the other site and among his collaborators. He heard 
that his collaborators were impressed by the work they had seen, and he found out how this 
impressive work was accomplished. In asking who is the manufacturer of the system he finds 
out where he can find more information about it. 
 
 
 
 
 
 
Figure 5.20: Illustration of conversation 
 
 
It was just a thought of mine, I’m working with floor 
8, the stairs in the western emergency exit… 

Albert makes a pause so that his colleague has 
time to find the place in his material and to 
confirm that he is ready to hear what Albert 
has to say..  

The concrete will go up there and as I draw it, the 
windows will pass it. This doesn’t look nice… 

The screen displays a drawing of the building. 
Albert moves the focus of the drawing to 
display the area of discussion.  

You have a plan?…  
Oh yeah…  
 
 
The conversation on the phone continues with the introduction of the real reason of why he 
was calling: troubles were on his mind. He introduces his collaborator to the problem by 
telling him that he is currently working with the material and where in the material the problem 
arises. Albert is keeping track of his thoughts about the building by looking at the paper-
drawings in front of him while speaking to Harold. Harold is familiar with the building and 
what it looks like, which makes it possible for him to follow what Albert is talking about even 
though he might not have the drawing of the building in front of him. However, not being 
familiar to all the details, it is good to be able to show what you mean, in this case what floor 
eight looks like with the windows passing the emergency exit. However, the pause between the 
specification of where in the object the problem arise and what is the problem about implies 
that the collaborator needs some time to locate his thoughts to the particular space in question 
and perhaps put some visual aid in front of him to be able to follow up the problem and enter 
the discussion with proper arguments.  
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Figure 5.21: Illustration of conversation 
 
Albert is working with the paper-copies because what you can see on the screen is not 
necessarily what is later printed on paper. The material in the computer will be printed on 
paper for the construction workers to work with. It is therefore vital that all necessary 
information is visible on the copies and that they are correct. The material in the computer is 
also going to be used by others later on, not necessarily verified before it is used as information 
for purchasing and calculations of costs. He is therefore responsible for verifying that the 
material he is producing in the computer is correct and that the details in it are properly 
defined. Another reason for using the copies on paper is, according to interviews, that he feels 
that they are easier to work with in that they provide a better overview than what is on the 
screen – even though two screens are used for showing the material from different views. 
 
In the following sequence Albert is using his mouse, clicking in the drawing on the computer. 
He makes quite long pauses as if he waits for Harold to keep up with him and what he does in 
the computer. Maybe Harold never used any visual aid in the former section but considers that 
he might need it to establish some kind of aid in this section. Or, maybe he started to prepare 
for visual aids in the former section and now needs to locate the addressed space of the object. 
 
Yes…  
The stairs in the western emergency exit..  Laughter. 
Yes. You could…  
At the stairs in the western emergency exit, we are not 
going to have concrete there, are we? 

 

 
Albert now switches his attention towards the material in the computer and manipulates it 
with the mouse. Here, we can see that Albert uses the possibility to manipulate the object to 
better fit his need for visual support in the discussion. Maybe he also wants to check the 
problem again and to rethink the limitations and possibilities as he speaks to his remote 
colleague. Another alternative interpretation of what is happening is that Albert switched his 
attention towards the drawing in the computer enable him to follow what Harold says about 
his location in the space and that Albert needs the support from the digitised version to 
understand what Harold is up to.  
 
 
 
 
 
 
 
Figure 5.22: Illustration of conversation 
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We have windows around the corner and concrete 
inside. Are we putting some special glass there that 
makes you unable to look inside, or steel or 
something?.. 

 

Just the concrete?..  
I think that you will have trouble convincing Colin but 
you could try… 

 

Mmm...  
But I think that we must have concrete inside and also 
at the next floor to make the building stable... 

 

Yes, talk to him about how to take them away...  
So, they are in the model at the moment?..  
Check that and so on…  
Yes. I assume that there are glass around the corner 
for now and will do so until I hear something else… 

 

Oh yes…  
That’s it...  
Okay. Bye.  
 
 
 
 
 
 
 
 
Figure 5.23: Illustration of conversation 
 
When Albert is addressing the particular problem of ill-looking concrete stairs behind the 
windows, he shows Harold what he means by guiding him to the particular view in the 
drawing. While Albert is guiding Harold to the particular place in the material, he is making the 
same movements in the picture as he tells Harold to do. Harold then has the opportunity to 
open his own copy of the drawing and to see for himself how bad it looks and thus has the 
problem made clear to him when continuing the discussion about how to solve the problem. 
Harold is in a way showing himself what Albert is trying to say to him. Some alternative 
solutions are then presented but rejected. Arguments for keeping the current material in the 
stairs due to criteria as (such as stability) other than the ones in the first place (cosmetic) are 
presented. The conversation ends with Albert confirming what has to be done next (checking 
certain facts) and what assumptions are made.  
 
5.1.5 Discussing scale sizes 

Albert calls Dale.  
 
Hi Dale.  
Did you get the files?  
Yeah.  
Compare with the drawings, I’m thinking in the frame Albert checks the scales in the drawing and 
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1:1. Are we going to use another scale if we make the 
frame 1:1. 

the results of the printouts on the paper 
sheets 

That is 1:50. Will there be any troubles with the 1:1 
if we do? 

 

 
 
 
 
 
 
 
 
Figure 5.24: Illustration of conversation 
 
In this conversation, Albert starts with confirming that his collaborator has received and has 
access to the material he intends to discuss. He uses the confirmation as a reference or 
initiation to the topic of the following conversation about what scales should be used. He 
refers to the scales both by introducing them with clarifying that they are scales or frames and 
when they are known in the conversation he just calls them by their ‘measures’. 
 
The tables and directives of Martin’s in house 1. They 
use another working plot. 

 

In those files. Should I use 1:1 so there won’t be any 
problems with the plotting? 

 

The logotype, how should I put it in?  
Yeah.  
No, but well then. Then you’ll keep in touch regarding 
the window. 

 

No, it’s just that we…  
I thought we scale the text as well. 1:50 as the 
windows if we want to. It works both with the logotype 
and the color. 

 

Yeah. We’ll use the same scale on this one. Bye.  
 
 
 
 
 
 
 
 
Figure 5.25: Illustration of conversation 
 
The directions that are referred to in the conversation are specified by their origin, in this case 
a colleague. The content of these are summarized before the discussion about what scales 
should be used continues.  
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Albert is working with the last details in the drawings to finish them and send them to his 
colleagues. He explains to me that there could be troubles when the drawings are plotted if it is 
not considered in this stage. In this case Albert’s previous knowledge about the system and its 
weaknesses explain why he is so eager to solve the problem with inconsistent scales and 
problems with printing the drawings on paper. 
 
5.1.6 Layout negotiation 

Negotiating and deciding on a layout for the presentation of the material for the architect is a 
complex task involving not only distributed work but extends to meeting in person. In this 
case, layout negotiation evolved like the sequence below, involving different artefacts and 
many sources of information. However, this chapter will present to you what is happening 
while the collaborators work at their different sites, presented according to the following 
sequence: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Initiating layout negotiation  Phonecall Recalling old project
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Figure 5.26: Deciding on a layout 
 
5.1.6.1 Initiating layout negotiation 

The whole process of layout negotiation started as a part of discussing something else on the 
phone. In this case Albert and his colleague were discussing software problems turned the 
conversation in what more details to add in the overview of the windows and then turned into 
what the layout should look like. Albert then recalled a previous project that they both had 
been working with and asked whether his colleague thought the layout in that project would 
serve this project as well. A common ground is provided by their mutual remembering of the 
previous project and of what the layout in that project looked like.  
 
... We will do it as we did with [previous project]?  
It was Martin who wanted that but I can have a look 
at it. 

 

Yes, I’ll check if we could do it like that…  
No, I’ll do the stairs later but I will check the layout 
of [previous project]. We’ll keep in touch. I’ll send you 
those files and you will add them. 

 

Yeah. Bye.  
 
 
 
 
 
 
 
 
 
Figure 5.27: Illustration of conversation 
 
The idea of using the same layout as in the previous project seemed to be acceptable but was 
not really fresh in their memories, and was why Albert got the task to further examine the idea. 
Albert then decides to contact Martin, the person who Albert knew had information on the 
layout of the previous project and who was the one who suggested using that layout in this 
project as well. Albert tried to contact Martin by phone but failed.  

Negotiation and discussion,
decision 

Personal face-
to-face meeting

Colleagues 

Execution of decision 

Considering 
reuse of old
layout, plan of
future work 

Telephone, 
Monitor 

Collaborators, current
work, previous
project, source of
directive, new
material



 99

 
5.1.6.2 Finding old material for reuse 

Martin received the message that Albert tried to contact him, so he returns to Albert by phone. 
The telephone rings and Albert answers the call.  
 
Hi, Martin. I asked for you but now I have it under 
control. 

 

Has there been a lot of trouble?  
I called about that file, what was its name, 
Windowlayout.bgm. 

Albert is now checking the files at his own 
computer. He is searching for a layout, used 
in a previous project, to reuse it in this 
project. 

 
Albert invites Martin to help him remember what the name of the file was and where he could 
find it. The invitation opens up for Martin to search his own files to recall and to find the 
proper file.  
 
 
 
 
 
 
 
Figure 5.28: Illustration of conversation 
 
Is that a good layout? Albert looks at a paper drawing 
You don’t have so much information on it. I thought 
of using it as a model. 

Albert now opens up a new drawing on the 
screen 

Can I find it under descad, or? Albert opens up a dialogue box, selects 
something in it and it closes down. 

I was about to have a look at it. Albert picks up a paper drawing. 
Yes, I have the 101. Albert now enters a menu on the screen. A 

list of files opens up. 
No, it isn’t windowlist.bgm, no windowtable.bgm. He looks at the list of files. 
Windowlist is a light version.  
Yeah, I can see. Albert looks at the files. Albert reaches for a 

paper sheet and puts it in front of him. Then 
he enters a menu on the screen, chooses 
something and a dialogue box opens up. 

 
 
 
 
 
 
 
Figure 5.29: Illustration of conversation 
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Yeah.  
I’ll just check that I brought 60116. Albert skims a paper drawing. Then he 

returns to the dialogue box on the screen. A 
new drawing pops up with a new box in front 
of it.  

55 99, is that a good one? Albert looks at the box, enters the menus on 
the screen and a new dialogue box opens up. 

There are two houses really.  
It is not in the same way as that one. Albert chooses something in the box. 
Yes.  
Not as long, maybe it will come. A new dialogue box opens up and something 

is chosen. 
Yes, like that.  
Great. Bye. Albert hangs up the telephone, closes down 

the dialogue box and returns to an old box 
containing a list of files that he searches 
through. 

 
 
 
 
 
 
 
 
Figure 5.30: Illustration of conversation 
 
In this section the discussion is about finding a proper file to use as a model for a summary 
report/calculation of the building that has been drawn by the team. He is in a way inviting 
Martin to help him find the layout file and to give him some advice on how to use it for the 
current purpose. Catalogues and filenames have to be known by content if they are going to be 
able to discuss which file is the most proper one to use as a model for the layout. To update 
their memories about the files they have to open them, explore and evaluate them again. The 
question is whether both of them open the files or if just one of them does. The old material 
that is talked about in the conversation is referred to by indexes used in the material and by the 
names of the files. 
 
Opening the files when discussing them provides the collaborators with the same conceptual 
framework. Through knowing the purpose of using the file as a model for the new project, 
Martin is able to assist Albert in the search for the proper file and to make comments on using 
it. 
 
5.1.6.3 Writing an e-mail 

Writing an e-mail can be viewed as quite a simple task: you open your e-mail software write the 
address and your message and press the send-button. However, in this setting, writing e-mail is 
a vital part of keeping in contact with your colleagues telling what you are doing, asking for 
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information and keeping yourself updated and coordinated with the others. Thus it is crucial 
for remote collaboration and a large part of the time is spent on e-mail correspondence. This 
episode will show the multiplicity of effort required to write an e-mail. It will show how 
multiple sources of evidence and technology are considered and put into use before the e-mail 
message is ready to be sent. 
 
Previous to writing the e-mail, Albert has been discussing the layout of the overview document 
with his colleague by the phone. In the discussion Albert recalled an overview layout from a 
previous project they both were involved in and he wanted to use that layout as a pattern for 
this one as well. Albert searched for a file where he could find that layout, but failed to find it 
so he had to recall who had access to that file and contact him for receiving a copy of that file. 
During the conversation they negotiated the layout, what file and what layout would be most 
appropriate. After the conversation with his colleague about this, Albert returns to the drawing 
in the CAD software. He looks around in the dialogue boxes and adds details and information 
to the drawing. He then enters the e-mail software and starts writing.  
 
Albert initiates the complicated task of putting the e-mail together. He zooms the details one 
by one and studies them carefully. Then he stretches and starts searching for something among 
the paper-drawings. He misses something and finally finds a CD with old files in his drawer. 
He once put this CD in the paper basket because he thought that he would never use it, but 
luckily,  picked it up again and saved it. He studies the CAD drawing on the left screen, then 
switches to an excel sheet with a summary before inserting the CD and entering the lists of 
files on the CD. He scans the content and finds the right file, even the final version. Albert 
then switches to the CAD software and opens up the file on the CD. He picks up his pen and 
starts making notes on the paper drawings. He makes a printout of the new drawing and closes 
down the CAD software. He then reaches for the new printout and studies it carefully. He 
then returns to the e-mail he started writing before and writes yet another piece. The phone 
rings. It is a colleague and Albert explains to him that he (Albert) will be there and that he is 
writing an e-mail with questions about the windows in the drawing so that they can discuss 
them with yet another colleague when they meet. The conversation ends and the computer 
sends him a reminder that he affirms. Albert now returns to the paper drawings and continues 
writing the e-mail. He varies his attention between the paper-drawings, the e-mail and the list 
of files. Then he opens a document and reads it. He returns to the e-mail. Then he opens up 
another e-mail with two attachments, which he opens up and studies. He switches to the CAD 
software, back to the e-mail with the attachments and then to the excel-summary. He then 
opens up the CAD software again and shuts down the wrong file. He opens up a new file with 
a lot of windows. He then opens up a CAD summary of the windows with a lot of 
information on it. Then back to the list of files before entering the e-mail software to finally 
send the e-mail. 
 
5.1.6.4 A part of the whole activity of layout negotiation 

Writing the e-mail is only a part of the whole activity of negotiating and deciding on how the 
layout of the detailed drawing, the overview and the summary should look like when it is sent 
as an offer to the architect. It is important that the layout is proper and provides a qualitative 
impression that the firm that generated this material is trustworthy and professional. Writing 
the e-mail is made more complex by the fact that Albert is obliged to examine whether the 
layout is appropriate for this project as well, a task that requires him to consider it carefully not 
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just reusing it for this project without reflection. Putting the e-mail together is in this case a 
complex task, here writing and examining, partly carried out in parallel. 
 
The whole process of negotiating the layout of the detailed drawings, summaries and the 
calculation reports on the windows started within the frame of discussing on the phone what 
kinds of windows that were to be used for building the offices. The conversation tuned into 
how to represent the windows in the summary reports while discussing the details of the 
windows. The colleague on the phone then recalls an earlier project in which they both were 
involved and agrees that Albert have a look on the layout of that work to see if it is appropriate 
for reusing it in this project.  
 
Through the shared experience of the previous project that both were familiar with, the recall 
of the layout is possible. A common ground around which to further develop their shared 
understanding of the possible layout solution is established. In this case, the colleague says 
something that makes Albert associate with the project and by asking “…something similar 
to…” both colleagues knows what the layout looks like and no further explanations are 
required at the moment, though agreement is made to investigate it more thoroughly before 
deciding to reuse it. Their understanding of what the layout looks like is grounded in previous 
common experiences from an earlier project. 
 
Still talking about the details of the windows, Albert’s attention was on the paper-based 
drawings that were placed in front of him, which were the topic of the discussion. When 
mentioning the previous project Albert’s attention shifted to the left screen which showed the 
excel summary of the windows in the building, thus the summary that was the target of the 
layout negotiation. Albert is at this moment combining the information presented on the 
screen with what his memory tells him about the previous layout. He is at this stage assembling 
what the current material might look like using the previous layout.  
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Figure 5.31: Writing the e-mail 
 
5.2 Analytical discussion 

In this part I will discuss what I have found to be important for work and for communicating 
references in the episodes in chapter 5.1. 
 
5.2.1 Explaining operations for colleagues 

Consider the episode 5.1.1 “Discussing what has been done and what will be done next”. 
Here, Albert explicitly explains for Dale when the problem arises and what the problem is. He 
includes the operations in the exact sequence they were performed in order to make the 
problem articulated and actions understandable. They then discuss what could be the possible 
cause of the problem and why they suspect that particular cause. They seem to reach a mutual 
understanding and agreement on the logic in the problem-solving that follows. Being explicit 
about work is fundamental for working in a distributed setting, not having the opportunity of 
showing each other. Details thereby have to be expressed verbally. 
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5.2.2 Performing explained operations 

In episode 5.1.2 “software support”, Albert is working with dialogue-boxes and makes some 
tests with his material during the discussion about the cause of the problem. This is a kind of 
explicit performance, carefully considering and really seeing and trying for himself what Peter 
is saying. This task is nothing that could rely on for example reference to previous common 
experience, so it is vital for Albert to provide himself with the necessary information, which 
includes trying and executing the commands that Peter suggests, to know what he is talking 
about. Though being very explicit, a personal meeting is considered a necessary next step to 
solving the problem, a physical co-presence seems to be necessary for acting, interpreting and 
reacting on the environment.  
 
The good thing about this situation is that even though the problem wasn’t solved, Albert is 
able to try the suggested operations in his own computer environment, on his own material at 
the same time. He didn’t have to go home to discover that the problem is his own computer 
or that he really didn’t know what Peter suggested or that his own environment didn’t look like 
Peter’s. He has access to his whole workplace with all its content the whole time.  
 
5.2.3 Coordination of explanations and executions of operations for collaboration to take place 

In episode 5.1.3 “Discussing software problems and layout of work” it is shown that being 
explicit on the telephone is required to accomplish collaboration and coordination. It creates 
the possibility for the collaborator to recreate an accurate environment in which to ground 
evidence. However, the use of visual material and referring to old stories or earlier projects 
gives the colleagues a possibility of integrating their tacit competence into the collaborative 
activities and to ground arguments both visually and in common ground acquired through 
previous work. This means that the colleagues do not necessarily have to explain every little 
detail for the others to grasp the point. Using visual material and referring to old projects all 
performed operations can be left out while still being understood.  
 
The needed clarity in collaboration and coordination in this setting is also revealed in episode 
5.1.4 “Showing yourself what your collaborator is trying to say to you” through the summing 
up at the end of the conversation when Albert asks Harold to check some information and the 
statement of the assumptions which constitutes the basis for further work until other is 
decided. 
 
Review episode 5.1.6.3 “Writing an e-mail”. In the collaborative sequence where Martin and 
Albert try to find the file that Albert was searching for, multiple modalities are employed. They 
are both seeking through their material on their own computers and they keep contact with 
each other and what the other one is doing through the phone. Through hearing their small 
talk about the files they are searching through, they keep up with what the other one is doing 
and what files he is searching through. This is at the moment the only way in which they can 
coordinate their simultaneous improvised seeking activity with each other. The sources of the 
seeking information are multiple and are made up of several modalities: hearing through the 
phone, reading lists of files and examining their content.  
 
In episode 5.1.6.2 “Finding old material for reuse”, Albert and Martin are trying to find out 
which is the right file to use as a layout model. When Martin hears about the problem he 
assists in finding the old material, thus involving himself as well as his computer and archives. 
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Thus, they are searching their own computers, telling the other one which file they are 
searching or which they think might be the correct one. By telling each other which file they 
have opened and are searching the other one doesn’t have to open up all of the files but has 
the opportunity to know which one the comments from the other is targeting. Though the 
original intent was to see whether Martin could recall which file to search for, they ended up 
searching for the file in a very collaborative manner, using the possibility of the other to 
overhear ones own comments as well as what is directed straight for the colleague to hear.  
 
5.2.4 Material as a source of interpretation and referring to 

Reviewing episode 5.1.4 “Showing yourself what your collaborator is trying to say to you” I 
find that to be able to discuss the problem together the two colleagues have to collaborate on 
Harold finding the right space in the material. Albert and Harold have to orchestrate their 
efforts in making Harold find it. Harold has the responsibility of bringing proper material to 
the fore and Albert has to wait for Harold’s acceptance of the description of the environment 
and him accessing the material and finding the place before introducing what the problem is 
about. Otherwise Harold is not able to fully participate in what Albert is trying to point out 
and not just listen to what Albert has to say but guide himself around, find the view and 
understand the problem. This is done in a successful way, Harold understands what is 
troubling Albert and suggests a solution to the problem. 
 
Harold asks questions about the location in the building for Albert to confirm or reject. Albert 
repeats the location while Harold finds his way. When Harold appears to have found the 
space, Albert reveals his uncertainty about using concrete in the staircase. Not only does 
Harold need the digitized version of the material to follow what Albert tries to communicate 
but Albert needs it to in order to better understand what Harold is doing and saying. In this 
way they are individually responsible to show themselves the view of their colleague, mutually 
dependent on their respective comments on what they see and do to be able to follow the 
thoughts of the other and to discover whether or not the collaborator has identified the right 
referents.  
 
Due to the possibility of grounding the discussion in the material in combination with the 
speech, details can be negotiated whenever trouble shows up and work can be continued at 
once after the discussion. It is important that the collaborators are very clear about what their 
points of view are and that they tell their colleagues what they understand and how they 
interpret the situation. Only then, the colleagues are able to collaborate. This requires that the 
collaborators have access to the same – or identical- material and information about what to be 
discussed.  
 
In episode 5.1.3 “Discussing software problems and layout of the work” we can see Albert 
switch frequently between the paper drawings and the left monitor. The drawings are a record 
of what he has been doing, the calculations and the comments are made on the drawing while 
the monitor displays the summary report which was meant to be generated by the cell 
counting function in the software. In the discussion about the summary and the failure of the 
cell-counter, this is the material supporting that conversation and a switch between the sources 
is a natural expression of the importance of both for covering the issue.  
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It is interesting to notice for example in episode 5.1.1 “Discussing what has been done and 
what will be done next” that the referential utterance is often supported not only by looking to 
supporting material but that the utterance is supported by accompanying gestures as well –
even though they can not be interpreted by the other collaborator.  
 
Other interesting things, when talking about using material for grounding and making 
references, can be found in episode 5.1.2 “Software support”. Here Albert is trying the 
functionalities discussed with the person at the computer support in the moment they are 
discussed. Albert’s cursor moves across the screen as if it was following what is discussed on 
the phone. My thought here is whether or not one use pointing gestures to show oneself as 
well as the collaborators and that the use of the mouse for performing those gestures is 
unconscious. Perhaps, using these gestures is a substitute for the colleague not being able to 
show Albert what he speaks about. 
 
5.4.5 Referring to previous experience  

Consider episode 5.1.2 “Software support”. In the first outline of the telephone call, Albert 
and Peter talk about Albert using the cell-counter. In the ingress to the topic, Albert introduces 
the topic by referring to an earlier discussion about the cell-counter. In this case, Albert does 
not need to be explicit about the cell-counter because their previous common experience from 
the discussion makes it possible for Peter to grasp the context of what Albert is to say next, 
that is explaining the problem he called to get solved. The concern of Albert’s is grounded in 
literal co-presence as well as in community co-membership. 
 
In episode 5.1.3 “Discussing software problems and layout of work“, Albert negotiates with 
his collaborator about a certain kind of layout that they used in a previous project. He reminds 
his collaborator about the project and the layout and tells him that he thinks that might be an 
appropriate layout in this case as well. Through their shared experience of the project and its 
layout, the collaborator is able to know the concept of the layout that Albert had in mind and 
its appropriateness for this project as well. The collaborator can assist in finding the 
appropriate layout though not remembering the correct name of the file.  
 
Episode 5.1.5 “Discussing scale sizes” expands references from previous experiences from just 
using old projects to also including experience about connections between equipment and the 
final results. In the chapter Albert is consulting Dale about the software and how the drawings 
are to be represented on the printouts. Albert knows that there will be some troubles unless 
the working plot is coordinated between the team members and now he wants to alert his 
colleague to this as well. In the discussion about how the scales will behave on the printout, 
Albert views both the drawing on the monitor and the print-outs on the desk in front of him. 
The difference in their appearance reveals inconsistencies between the two representations of 
the final building, which are supposed to be the same, but differs because of plotting and 
scales. The two representations, on the paper sheet and on the computer screen, can be used 
for recreating “the same” environment, but might not show the same information. 
 
5.2.6 Exploring references at later occasions 

Consider episode 5.1.1 “Discussion what has been done and what will be done next”. In 
referring to which windows should be complemented, only the specific number of the series is 
required because Albert knows where to get hold of that series. Knowing this is a skill that is 
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acquired through practical work in the project thus reminding us about the importance of 
familiarity of work practices at the work “place”.  
 
5.2.7 Grounding references in multiple sources and modalities 

There are many episodes that tell about grounding references in multiple sources and using 
several modalities for establishing evidence or common ground. Start with considering episode 
5.1.6.1 “Initiating layout negotiation”. In the initiation of the layout question Albert was 
speaking to the project leader of his team. The question of what layout to use was brought into 
the agenda and Albert recalled that another colleague had mentioned using an old project as a 
guide for the layout in this project as well. The layout is discussed between Albert and the 
project leader and Albert is told to investigate the question further. At this stage, even just 
initiating the layout question, at least two colleagues have been consulted, current material has 
been considered to fit the old layout and thus the memory of the old version as well as the 
current material has been involved as well.  
 
Continuing searching for old material to use for layout discussions in episode 5.1.6.2 “Finding 
old material for reuse”, Albert needed to get back to the original layout in the old project to be 
able to evaluate it properly. Through just using his memory in evaluating the layout, he is not 
able to make a correct picture. Therefore, he needs to find the old material. His own computer 
with its file structures is searched and the project database and old archives such as documents, 
diskettes and CDs are searched. Failing to find it by himself, Albert contacts the colleague who 
first recalled the old project. He is not in when Albert tries to call him, but the colleague calls 
back as soon as he can. What happens next is that the two collaborators jointly search their 
computers and old project files, old paper documents and other to find the right material. 
 
Later on, in episode 5.1.6.3 “Writing an e-mail” the layout question evolves into writing an e-
mail. Writing the e-mail involves many activities dependent on the execution of the other. 
Authoring the mail with questions to discuss can not be done without rigid examination of the 
material. Therefore, including the examination of the material in the sequence of writing the e-
mail, this piece of work involves a large number of different sources of information, displayed 
by different modalities on both the drawings printed on paper and in the digitalized CAD 
version. He compares text documents with counting in excel-sheets and he searches his own 
digitalised archives for complementary information both in the computer and on CDs. In 
between he gets to talk to a colleague on the phone. Thus, there are multiple sources of 
information in use. 
 
Examining the layout and its consequences for the current project includes not just finding 
relevant sources, but also assembling them and their information. Albert is not just carrying 
out the writing but also evaluating and questioning the layout. What is written in the e-mail is 
the result of the examination of the different sources of information and the evaluation of the 
different sources are the result of reflecting on the material while putting it into print. Not just 
the layout of the summary is examined, but also how the other drawing was made, the 
different reports and its similarities to the current project. Information from the digitalized 
drawings is compared with the printed versions. Information is sought in attachments and 
documents as well as is the search for other appropriate files to consider before deciding on 
layout structure. 
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In episode 5.1.6.3 “Writing an e-mail”, the layout of the old project is examined. Questions 
and issues for further discussion are written in the e-mail for colleagues to discuss in a future 
face-to-face meeting, thus also involving preparation of himself and his colleagues for the 
coming meeting. These tasks are carried out in parallel, each having impact on the 
development of the other. Also consider that this excluded gathering for negotiating the layout 
includes technologies and sources of information that the colleagues bring to the meeting 
themselves and: remember that they might prepare for the meeting using complementing 
sources of information. Thus the use of multiple sources is even expanded in the personal 
meeting that followed. 
 
Also in the episode 5.1.1 “Discussing what has been done and what will be done next” it can 
be seen that Albert uses a number of different sources of information, each displaying and 
supporting the topic of the discussion, grounding his arguments in visual material while trying 
to solve problems.  
 
When having a conversation with Dale about work, Albert is able to assemble both the visual 
material itself with the verbal description of the same material. As mentioned in the 
presentation of the material, several sources describing the same information make up an 
opportunity for Albert to compare the sources, finding inconsistencies and mistakes. It also 
makes up for interpreting details between different sources, extending and complementing the 
content in each of them. This provides a larger and probably a faster and more accurate 
understanding of what has been done and what issues lie within. However, in this setting 
collaborators do not have the possibility of showing, that they have to do on their own, but the 
possibility of using metaphors, recalling and sharing earlier experiences are of great use. 
 
When Albert introduces his problem to Harold in episode 5.1.4 “Showing yourself what your 
collaborator is trying to say to you”, he starts with telling him where in the drawing the 
problem appears. Harold then has to either recall the space or find it in his own material. After 
introducing the space, he makes a pause as if Harold indicates to him that he is trying to locate 
it in his own material or in another way provide himself with the necessary information to 
know what Albert is talking about. Here Albert is using two modalities, hearing through the 
phone and watching the drawing. Harold has to provide himself with the opportunity of 
multiple modalities of information sources by finding proper material for viewing besides 
hearing through the phone. Harold is also responsible for allocating the proper space in the 
material, guiding himself around the building and the problem assisted by Albert’s speech.  
 
The multiplicity of media or modalities is perhaps most apparent in episode 5.1.6 “Layout 
negotiation” where Albert was using many different sources of information and many 
modalities while examining the layout. He used digitalized versions of detailed drawings, 
overviews, summary reports, he searched lists of files, documents, e-mail attachments, old files 
on a CD, paper-versions of drawings and his own memory. Viewing the whole activity of 
deciding on a layout, finding the right files of information one also has to include talking about 
the layout with two of his colleagues and a third colleague while writing the letter. After 
sending the e-mail a face-to-face-meeting discussing the layout is also to be included. Deciding 
on a layout is thus a multimodal activity as is the art of putting the e-mail together. 
 
What source of information is used is expressed in episode 5.1.1 “Discussing what has been 
done and what will be done next”. Here, Albert is frequently changing the source of his 
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attention towards the source that best displays information about what is currently the topic of 
discussion, or what is referred to at that particular moment.  
 
It is not just that information is sought in different documents but there is also a flora of 
different modalities used in the geographically separated setting. Collaborators are listening to 
each other, they are reading and interpreting words, figures and pictures. Thus, their memory 
and imagination and their familiarity to each other is a great advantage when interpreting the 
points of view of their collaborators. These modalities do not just address different senses, 
hearing and view, but also viewing is made through different media or technology, digitally and 
on paper. 
 
5.2.8 Preparing references 

In episode 5.1.6.3 “Writing an e-mail”, Albert is also collaborating with his colleagues in that 
he is writing the e-mail to prepare them for questions that will be discussed. He is not just 
investigating whether or not they can use the old layout for this project but Albert is inviting 
them into a discussion and a collective decision about this. He is not just asking them to 
discuss certain issues but prepares them for the arguments as well. References that are 
important for grounding and clarifying arguments can hereby be prepared for and viewed 
before the discussion. Making references is thus not something that is always improvised 
spontaneously but can also involve a prepared dimension. 
 
Examining the layout in 5.1.6 “Layout negotiation” while putting the e-mail together means 
putting old material into new contexts, thereby considering the same piece of information in 
the light of new information and thus switching between the different sources of information. 
Watching Albert working with this task makes obvious the frequent alternation between the 
sources and that watching the same source over and over again, comparing it with new sources 
is the praxis of evaluation and reflection upon the layout. 
 
5.2.9 Expansion of common ground  

In the episode 5.1.3 “Discussing software problems and layout of the work” it can be seen that 
it is vital for the situation that the colleagues have a close contact with each other and that they 
actively update each other about what has been done and what has happened in related 
relations as when Albert tells about the phone-call to the software support. Here he tells about 
what questions have been discussed, what the answers were and motivations for doing things 
in a particular way. In this way, the collaborator will be updated and involved in what is new in 
the common ground in the relation between the project members and the support office. 
 
In the beginning of the telephone conversation, in episode 5.1.4 “Showing yourself what your 
collaborator is trying to say to you”, where Albert and Harold are discussing a certain problem, 
Albert asks about the trip to Helsinki. He already knows a little about it but asks this other 
colleague to find out more about it, putting the two stories towards each other to evaluate 
them and to complement the story using different perspectives. This kind of initial small talk 
might seem like just wasting time, but I consider this as an expansion of the common ground, 
involving the distant collaborator in the activities of the rest of the team and also serving the 
aim of increasing what collaborators expect to be able to ask each other about. 
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5.2.10 When problem solving fail 

In episode 5.1.2 “Software support” Peter is the person who is responsible for the software 
that is used in the project so he is the one who should be able to help Albert solve the problem 
with the cell counter. But even though the two are able to grasp what the problems in the 
software are about, they fail to solve them. Peter needs some extra time to think about what 
Albert has told him and they agree to meet in person to further elaborate what could be the 
cause of the problem.  
 
The episode 5.1.3 “Discussing software problems and layout of the work” also displays the 
consequences of an organization mixed by both distributed and location-based collaboration. 
Albert is working for two weeks at the site of his colleagues and two weeks in his hometown. 
In working this way, tricky problems can be postponed to personal meetings and are not 
necessarily solved by distance. Prerequisites for this are the close interval between working at 
the different sites and that the material, machines or local settings in the computer that might 
be causing the problems, can be accessed and viewed from both sites. 
 
Episode 5.1.3 “Discussing software problems and layout of the work” shows that even though 
the colleagues tries to find what is wrong with the cell-counter, they failed to find why it didn’t 
work the way it was supposed to. They have had the opportunity to try several things with the 
software while being on line but eventually give up and decide to leave the effort to the people 
who are responsible for the software since they are going to have a personal face-to-face 
meeting with them the week after.  
 
5.2.11 Creating a collaborative frame 

In the episodes, it can be seen that the discussions are visually supported through the material 
the collaborators are working with. It can be seen in the videos that the collaborator are 
constantly directing his attention towards the material he is discussing providing a relevant 
picture of the discussed material, working with it and manipulating it to best fit the needs of 
the moment. The material is thus used so that the collaborators themselves provide relevant 
material for the discussions at the time it is discussed. Each of the collaborators is responsible 
for using the right material and for making it available when it is needed. The material thus 
makes up a world for the collaborators, each of them creating their own world, but with the 
necessity for creating a world similar to the worlds of the collaborators. I would like to 
describe this phenomenon as creating a collaborative frame.  
 
It can be argued whether the collaborators succeeded in creating similar worlds or not. I think 
that their creation of their separate worlds is managed by accessing the same material 
information, their abilities to guide each other through the material by the phone and that 
previous experiences aid this creation. The role of their previous experiences can be discussed 
in a separate chapter, I am happy with philosophizing about the influence of knowledge of 
collaborators routines, what they can be expected to know in advance and previous 
discussions. A history of collaboration between colleagues seems to be a great advantage for 
collaborative success in this setting. A collaborative frame is thus separately created, but in 
collaboration between colleagues. 
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5.2.12 Referential places 

The overall impression I got from studying the videos is that the workplace is organized 
around a number of workspaces or small segments in the room where different kinds of 
information is displayed or can be accessed. They are divided into the two monitors to the 
computer where digitized information and material is viewed and manipulated; the wall where 
commonly needed numbers, figures names etcetera is put up as on a bulletin board, the desk 
just in front of the keyboard where paper-based drawings or documents worked on together 
with the computer and then a larger space on the desk to the left as when working with large 
paper-based drawings that are not worked with at the same time as information on the screen 
is manipulated. Then, the area on the desk on the right side is used for artefacts as scanners, 
printers, telephones and the like. What struck me most was that the two monitors could be 
used in a simultaneous way to a much larger extent than it currently was, not saying that the 
potential of using two digitized information areas was of small use. An interesting thought in 
this discussion is that these referential places are limited to references in the material and 
through the phone. What would happen if references were allowed to be made by other 
technologies and modalities? Scientists have developed a wide range of new technologies for 
this purpose with varying success. Unfortunately these technologies have mostly stayed in the 
labs, being too expensive or difficult to be spread among small businesses. Innovation theories 
say that this will change soon.  
 
It is worth discussing that the spaces and modes used for making references are 
complementing and supporting each other. What is said on the phone is confirmed in the 
material spaces. Thus, it is easy to start talking about referential places as different 
combinations of referential spaces.  
 
Analyzing use of referential spaces I start with discussing episode 5.1.3 “Discussing software 
problems and layout of the work”. Working with, or taking notes on, the paper copies is not 
an issue about using the space in the best possible way, but here I think it is a question about 
habit, possibility and the convenience of making notes on paper instead of in the computerized 
version and the possibility of giving an overview in the two different mediums. Also I think 
that the paper sheets provide a function of historical record of notes and reflections not 
appropriate to put in a file that is public for the rest of the team. 
 
Further examples of using the spaces in combination can be found in the episode I call 5.1.5 
“Discussing scale sizes”. During the detail negotiation on the phone, Albert uses the computer 
screen as well as drawings on paper. He thereby uses three working spaces, the space on the 
screen (which is divided into two screens), the one on the desk and the last is made up of the 
phone. The three spaces are hereby used complementary to each other.  
 
In episode 5.1.6 “Layout negotiation” multiple sources of information are also used. In fact, all 
the working spaces are used during a very short period of time, though not simultaneously. By 
this I mean that the information Albert is using is made visible at the same time to the largest 
possible extent. The information from the old project is printed on paper and put in front of 
him so that it can be compared with and considered at the same time as information on the 
current project. Both monitors are used, the right screen shows an overview and the left is 
used for viewing details. The left screen is the “working screen” on which Albert does the 
actual work, such as changes, searching the computer content, writing e-mail etc. A better 
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overview of the actual information is hereby created. However, Albert does not use the 
possibility to put multiple windows on the screen at the same time. This makes me think that 
sharing the space on the screen between multiple sources of information would imply 
fragmenting that information, and losing the desired overview. Also, it is often considered 
easier to view a large picture instead of a small. This could be a reason to choose a switching 
strategy instead, due to the fact that many of the sources of information are screen-based. This 
could also be a reason for using paper sheets to the large extent that is currently the case. 
 
5.2.13 Making references 

A number of different things are used for making reference and for grounding evidence in this 
collaborative setting. Not just entities in the material but also processes, people and functions 
and other are used for making up the current collaborative frame.  
 
In episode 5.1.1 “Discussing what has been done and what will be done next” Albert asks for 
Dale instead of the person he first tried to contact. This implies that knowing who else can be 
talked to about the same matters is necessary for discussing what is currently on his mind. This 
other person, Dale, has to have enough knowledge about what Albert is doing and his role in 
the project so that specific details can be discussed. And, Albert knows that Dale knows these 
things –or can be told about them without extensive effort. Thus, there is an awareness about 
what your collaborators roles and their knowledge of the project. 
 
In the discussion, Albert “hands over” what he has done. He speaks about “those window-
arrays” implying that Dale knows about a previous discussion about a particular set of 
window-arrays, thus the reference is made towards the creation of a new piece of material 
which extends the collaborative world and thus the possible collaborative frame. The 
extension will provide a summing up of a currently large material, or an alternative index 
representing a particular interest in the material. He is also referring to “them” in the same 
sentence, implying that Dale also knows about the origin of the request of the extension. The 
common ground established through community co-membership is thus not just by being a 
member of the profession but also by being a member of the team. 
 
In the further discussion Albert explains his work by first telling Dale about the objects he has 
been working with and then how the objects have been manipulated by making verbs out of 
the commands in the tool or CAD environment. Thus a reference is also made to the 
particular tool or function in the tool that is used in the collaboration. Albert then tells what 
attributes have been assigned to particular objects assuming that Dale is familiar with what 
those attributes stand for. Dale is now updated with process of work, the objects involved in 
the process, the authorization and the motives for doing the work. The collaborative 
environment is now extended with new material grounded in earlier common experiences.  
 
Referring to “constructions” as a command or functionality of the CAD software, Albert is 
not just referring to the particular command but to the whole set of conditions which the 
command applies. A deep professional knowledge of using the software is necessary if a 
discussion of this kind should be successful and a meaningful reply being generated by Dale. 
This knowledge about the collaborative environment is demonstrated in discussion that 
follows, referring to commands, functions and objects trying to explain possible causes of a 
problem.  
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Facing troubles introducing a problem, Albert refers to an earlier conversation where Dale 
discussed another problem. Albert introduces that problem in relation to what he is currently 
trying to explain to Dale what he interprets as maybe being a similar situation, which would 
make it easier for Dale to grasp the current problem. The relation between those problems and 
the fact that a new piece of evidence is used introduces a common ground, familiar to both of 
the collaborators, making possible new entrances for discussing and perhaps solving the 
current problem.  
 
Essential for this aspect of collaborative work is the opportunity for the collaborators to create 
a common understanding about the problem. Dale has to prepare required material for him to 
follow what Albert is saying and therefore it is vital that they both have access to the same 
material, that they share the language and in this case that they share previous experience 
allowing them to view the material from a particular point of view. By just referring to a 
particular event or discussion, both of them knows exactly what is the point and a whole new 
range or set of questions is actualized.  
 
In episode 5.1.2 “Software support” more references are made to earlier discussions and this is 
of course a part of the work of completing tasks and following up on them. However, 
referring directly to a discussion about a problem skips the presentation of a problem at hand 
and goes straight on what is on the mind of the collaborator and the circumstances 
establishing common ground for the collaborative session or event. All work of establishing 
this ground has been done before and now the circumstances can be reused. When the stage is 
set in this way a problem is narrowed without extensive explanations. Further in the discussion 
one can find the collaborators referring to processes  resulting from functionalities in the tool. 
Knowing how to handle your tools is therefore not only a way of doing your work but also 
something that makes up a common ground in collaboration constituting a collaborative frame 
of reference. 
 
Further in the episode Albert refers to different definitions made in the tool. Knowing what 
the tool has been used for is therefore necessary for completing the session. Knowing this and 
how it has been used, what has been done within it and in what order is vital for the process of 
work and understanding how the different parts fit together. In this way it is possible for 
Albert to refer to imagined or planned content of the material in common. Afterwards, Albert 
returns to the initial aim of the phone call by referring to these windows, assuming that it is 
clear that Dale understands that the windows in question are the same as in the previous 
subject of the discussion.  
 
Episode 5.1.3 “Discussing software problems and layout of work” displays a number of 
references to different things. Albert refers to things in the material they are currently working 
with, where new material can be found as places it is stored as well as to colleagues who 
possess certain knowledge, Albert refers to tools and functionalities in the technology. I also 
found that he makes references as “this one” that can not possibly be understood by his 
collaborator in the phone. This reference was made when he was manipulating the material he 
was working with at the same time as he was speaking to his colleague. Apparently, this 
reference was not aimed for his colleague to know what he was examining but that he was 
currently doing a particular activity, in this case searching for something special. This is 
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interesting since in a colocated setting the collaborator would have had the possibility to see 
for himself what Albert was doing and what “this one” was. 
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6 Discussion 

This chapter discusses the empirical material more extensively than what is done in the 
previous empirical chapters where an analytic discussion is presented. Aspects of collaborative 
work are not sidelined because collaborative practices ought not to be separated from practices 
of grounding references since this is viewed as a collaborative process related to a common 
ground.  
 
6.1 References through environments 

While studying research, there were no discussion relevant to the role of the environment, or 
rather any discussions about the environment were found in the context of the empirical 
material in this thesis. Goodwin (1998) speaks of the environment as making up structures 
without which actions and interactions would be meaningless and without content. Consider 
children playing hopscotch. The boundaries of the hopscotch need to be there in order to 
practice and interpret the rules of the game and further understand what your friends are 
doing. In this thesis research, there is no action or interaction on the behalf of the 
environment in the physically co-present manner that is described in the hopscotch example. 
In my research material, interaction was found through the use of an audio tool, the telephone; 
however there is no visual interaction on the environment. Considering research done on, for 
example, control rooms and the way environment makes collaborators aware of what others 
are busy doing and what is happening, in my research material, a similar function of the 
environment was not found. In my research data the collaborators have to provide for 
themselves a proper environment, by finding and bringing together necessary pieces, to do the 
job of showing themselves and of being updated and aware of what is happening in an active 
way as opposed to becoming aware of the situation by letting the environment and actions on 
it speak for themselves. The collaborators have to actively articulate their work to each other 
by using other means. In the same way, there is another kind of work of interacting with 
collaborators. Not being able to show or interact through the environment, different skill and 
effort are required to make it possible for a collaborator to create a proper environment on 
his/her behalf to follow what you are implying. Thus, a large amount of skill and effort is 
found in my research data as to know what collaborators speak about and of keeping oneself 
updated and aware. The possibility of making reference to elements in the material is both 
dependent on the ability of one’s collaborator to create a proper environment and on the 
studied collaborator to aid this delicate activity. As Hindmarsh et al. (1998) said: 
“communication and collaboration depend on the ability of personnel to invoke and refer to 
features in their environment”. This being the case, one has to be able to create these features 
in his environment for collaboration also in a distributed setting. This is done while guiding 
one’s collaborator through the drawing in order to finally discover where in the drawing one’s 
self-created environment is, you and your problem are located and discuss. The following 
paragraph explains how to assemble the environment. 
 
6.1.1 Assembling the environment  

Consider the workplace as containing different spaces for information and work. There are the 
whiteboard, the desk, the phone list fastened on the wall with plastics, the computer screen etc. 
Each working-space is occupied by a medium and some spaces are ”reserved” for particular 
sources of information, for example the phone list on the wall. These mediums possess 
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different characteristics. Information on paper-sheets can be flexible in space, extended and 
mobile. Other mediums contain multiple sources; the computer screen is one example of this. 
Computer screens can get much diversified since many sources of information have to coexist 
often in a single space on screen instead of using additional screens for additional information. 
This can make the screen a bit fragmented when you want to display several sources at the 
same time or if you have to change very often, which brings a negative impact on continuity in 
the space. 
 
Having multiple windows opened beside each other at the same time or overviews creates a 
need for zooming in and out to generate the overview, but at the same time it becomes more 
difficult to be read or studied in detail. The overview is not being simultaneously accessed as 
details in the digitised piece of the environment. This way of working is uncomfortable and it 
leads to the necessity of working with paper-based material in parallel with digitised material. 
In this way, more views or pieces of the environment are allowed to be ‘present’ in the physical 
environment of the collaborator simultaneously.  
 
Using only a single computer screen requires a frequent switch within a single space rather 
than switching location of gaze by head movements or body position. Consider when you 
were doing your homework as a child or when you are doing your income tax declaration. 
Then you put all your papers with the information you need on the table in front of you so 
that you can easily find it when you need it. If you need tables from books you make sure that 
the correct page is displayed in the book so that you don’t have to find it again every time you 
need it. The material makes up an accessed or active part of your physical environment. The 
same pattern for working with several sources of information should be possible to use even 
though information is displayed in different mediums. We learn that more screen-based space 
is needed to be able to open multiple sources of information in the digitised format. Working 
with only a single screen force you to hide relevant material in the background when putting 
other material to the front, thus adding the effort of accessing it again as soon as you need it, 
maybe not being able to make the two pieces of the material a part of your immediate physical 
environment at the same time.  
 
It is important to let all vital material be presented in the workplace/space and that it is always 
ready at hand for quick glances, even though other aspects and activities of running the 
business takes place due to necessary switching between tasks. Providing yourself with relevant 
material takes time and effort. Providing relevant material, presented in digitised versions, 
requires more than one single screens and preferably connections between those screens. 
Using the concepts applied in control rooms, displaying many sources of information at the 
same time at many different spaces in the room, ought to be tried out also in this kind of 
settings. Availability of necessary resources such as money, knowledge, technological 
capacities, time and space, is however a prerequisite for being able to do this. Spaces available 
in the workplace for the purpose of displaying and expressing information must be used in a 
much more efficient way than it is today so that those sources are presented simultaneous. In 
this way one may create a continuous environment instead of the fragmented switching  
 
In the setting of control rooms, necessary information is already located at fixed places in the 
environment, it is already accessible and they do seldom have to search for the information 
they need, thus the assembly of multiple sources of information and tasks are supported to a 
larger extent than in the setting explained in my thesis. 
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A number of different sources of information are used for assembling the environment. They 
are often made up of different mediums or artefacts. A drawing can be represented both on a 
sheet of paper and on the computer screen. Though they are considered representing the same 
information, it is not always the case. This is an important aspect of not really sharing 
environment when the representation is used for recreating an environment, similar to the 
collaborators, which is used for grounding references. 
 
6.1.2 Switching between tasks and sources of information 

The empirical material shows the use of multiple technologies for completing even simple 
tasks. The use of pen and paper, telephones, computers, lists and documents and so forth only 
in the process of writing an e-mail shows the massive work of assembling sources of 
information necessary for doing your work. The story behind the content of the e-mail should 
reveal a more complex nature of not just writing an e-mail but to prepare a proposal for a 
layout negotiation. However, multiplicity does not end with the usage of a lot of different 
mediums but extends to the way in which explanations are presented between collaborators. If 
one fails to explain a problem in one way, the entrance of the frame, using the concepts of 
Goodwin’s needs to redevelop in a way that might better fit the conceptions of other 
colleagues. Using the concepts of Brennan’s, the hypothesis about what the addressee knows 
must be reconsidered and grounding demands new evidence or installments. Thus knowing 
the potential entrances and ways to create this frame for problem presentation and negotiation 
requires a certain level of knowledge about colleagues and their present and past experiences 
and practices.  
 
6.1.2.1 Support for assembling sources of information 

When working in a setting similar to the ones in this research, there are a number of things 
that are happening and need to be done in the workplace. Sometimes one works in a very strict 
and disciplined manner with a single task, however very often one makes breaks in what he is 
doing in order to do something else or to complement your current material with other 
important information. Sometimes one has to do certain things at a particular point in time, 
like getting in touch with colleagues, and this leads to a frequent switching between tasks into 
work itself. In this matter, preparing the different tasks consumes a considerable amount of 
time and thus supporting switching between tasks and preparation of information and material 
could be a delicate area for development.  
 
Switching between tasks seems to be a vital part of what work looks like in the studied settings. 
In the case of the cad consultant, Albert frequently switches between different tasks and 
between different sources of material. Even working with a single task leads to the surface 
switching between plenty of sources of information, nowadays often presented in a digitised 
version, each of them complementing each other in the creation of a suitable environment. 
Aiding these switches has been forgotten in previous researches and I would like to suggest 
that further work be performed on how this should be done. However, Ishii (1990) has been 
touching the question at hand by introducing the concept of seamless integration between 
different workplace tools or if one prefers to think of it as sources of information or working 
areas.  
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6.1.3 The environment as a boundary object or referential frame 

Taking a glance on boundary objects and the work of Star (1989) and her colleagues, one is 
first attempted to view the environment, or the material they collaborate around, as a boundary 
object, making it possible for collaborators to make references and to guide the development 
of a common language. One first discovers all these similarities but soon one does reflect on 
the empirical material which shows the actual separation of the individual environments. There 
is an argument that the boundary objects are shared between colleagues, however the material 
on screen that was supposed to take the role of boundary objects are not being shared but 
recreated by the individual colleagues. One can argue that the material is shared because they 
can send e-mails with the current status and they also have access to identical environments. 
However, the environments in the research data are created through many files and sources of 
material and the collaborators choose by themselves which sources to access in every moment. 
Also consider that sharing the environment or having identical environments in front of them 
would lead to the possibility of making references as “in the upper left corner”. This is not the 
case. They need to make references as “in the upper left corner of item X” or “viewing from 
angle D”. Sharing environment would also bring the possibility of making deictic references, 
which also is not the case in the empirical material. Thus they do not share environment 
though parts of it may be identical. Consequently, the similarity with boundary objects does no 
longer hold and we need to think about the material environment in other terms. Another 
aspect is that boundary objects are used for communication between different communities. 
The collaborators in my empirical material are members of the same community, though not 
working colocated.  
 
To introduce the concept of frame into the discussion, I would like to argue that the task-
related material and what is currently negotiated around the task-related material is what largely 
makes up thoughts and minds of collaborators. I therefore would like to think about the 
material and the environment as a referential frame for the current collaborative effort. 
Therefore it is important to have access to identical material and information that can be used 
for grounding references. Staying in different environments and in separated frames cause 
misunderstandings that can be problematic to repair, as described by Goodwin (2000).  
 
In my empirical material, many references are collaboratively grounded in visual environment, 
complemented with audio communicated explanations. The visual environment makes up the 
skeleton for discussion, computerised information making up information about details and 
finding certain information while paper-based material often contain individual notes and thus 
sometimes takes the role of a historical reservoir for personal thoughts and historical changes. 
This is due to how the studied collaborators tend to do their work, that is prepare for the 
changes, on paper sheets and then execute those changes in the digitised versions of the 
material. While the material makes up the skeleton, shared experiences and knowledge about 
collaborators and their practices make up the muscles giving the collaborative organism the 
ability to move.  
 
6.2 Local knowledge and transparency as common ground 

It is vital to combine local knowledge with distributed knowledge. To know when or how to 
get in touch with collaborators requires a certain degree of awareness of what people usually 
do depending on their daily routines and so forth. In this matter it is necessary to bring the 
local knowledge about the “collaborating workplace” and then update it while being there. 



 120

This local knowledge includes knowing who is in charge of what, who can be asked certain 
questions and where information searched for can be found. This local knowledge can be 
viewed as acquired through being a member of a particular community, a particular team. In 
this category of local knowledge included should be knowledge about previous projects that 
colleagues have been involved into as well as shared past experiences. Literature also describes 
local knowledge also as knowing your way in a local physical environment, as can be seen in 
Petterson (2002). Knowing your way in a physical environment includes knowing what roads 
to chose when there is a traffic jam, knowing when you should avoid certain crossings, where 
to find different options and so on. I think that local knowledge is a concept well related to the 
knowledge acquired through the establishment of a long term collaborative relationship and 
through working colocated with your collaborators on a regular basis. Knowing your way in 
the physical environment of your collaborators’ involves knowledge about what artefacts there 
are available and how they are used in relation to each other. 
 
In my opinion, the transparency of communication, mediated by technological devices, must 
be closely connected with the resulting use and success of the collaborative exchange 
considering that the material from small companies shows that pictures make it easier 
expressing oneself through creating more possibilities for grounding and for providing 
evidence. Having a picture or a common material before you, one doesn’t have to rely solely 
upon words and gestures, but alternatives are available, additional and complementary. The 
structures in the environment as Goodwin (1998) speaks about showed to be necessary for 
collaboration and for making references. Thus the environment needs to be shared among 
collaborators as well as knowledge about each other, the task and previous shared experiences.  
 
Additional possibilities of grounding references and for providing evidence are vital for 
distance-spanning collaboration. My empirical material shows a large disadvantage of 
grounding caused by missing access to physical co-presence. There is a need to minimise this 
lack of means of expression and if possible add some extra features. Many systems for 
collaboration do this with varying success. Hindmarsh et al. (1998) argue that despite the fact 
that systems are equipped with document cameras and media spaces which allow participants 
to have access to common objects or domains, it is not clear that such systems provide 
adequate support for object-focused collaboration. 
 
Understanding what references are being made and how they are made is a way to inform 
system developers and remote collaborators of the mechanisms behind referencing and 
hopefully a step closer to creating systems for distance-spanning collaboration that better 
support the needs of expressive collaborators. Further, in order to know when referencing 
needs to be supported, you must know what the references are used for, to understand their 
meaning and intent, something that Button and Dourish (1996) describe as interactionally 
contingent. In all my episodes, the collaborators are quite familiar with each other, they have 
been working together for a longer period and therefore they have had time to develop a 
common language to describe things in their work allowing physically distributed collaboration 
to take place. Brennan (1998) writes that expectations, that is pre-established knowledge 
without accurate information about the current situation in my interpretation, on shared 
contexts that cause trouble and that is shown in the episode where Albert is in contact with 
computer support and uses his own computer to visualize and by acting on the environment 
guide himself through what the computer support staff means and what he wants him to do to 
work with the software as the designers intended, in order to be able to use all the features in 
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the software. Viewing relevant material is vital for supporting audio communication and 
completing tasks successfully. A lack of possibility to explore the material of the CAD 
consultant’s, thus not being able to verify and adjust his expectations on the environment of 
the consultant’s, causes computer support to fail. 
 
6.3 Task related knowledge as common ground 

The distance to potential customers is a real challenge for the CAD consultant. To create 
projects alone would be impossible due to the size of the projects about which he has his skills. 
Since he has previous experience is in construction sector, his position to that particular 
segment is understandable. He is already competent in the area, he has contacts in the business 
and he knows what needs to be done. Not using this competence would be wasting good 
opportunities and the competence is one of few resources that are available in this 
collaboration.  
 
Episode 5.1.2 shows a failure of solving a particular problem with handling the software. 
Solving a problem related to the behaviour of the CAD system is something that requires that 
the collaborator at the software support possesses a deep knowledge about the computer 
environment to be able to follow and understand what Albert is telling. Solving the problem 
involves not only that knowledge about the functionalities but also about what impact personal 
settings have on the behaviour and what consequences there will be when doing particular 
mistakes. This knowledge is vital in this situation because the collaborator at the computer 
support has no opportunity to interpret, act or react on the environment himself but has to 
rely on Albert knowing what information about the behaviour is needed to solve the problem. 
Of course, this is very difficult when one does not know what indicates a particular mistake or 
bug in the software. 
 
Previous knowledge about the task and knowledge about the environment are not only 
resources for the consultant to attract customers, but also makes up an important part of the 
common ground created by community co-membership due to profession, related to what 
Goodwin (1994) talks about as professional vision, which makes collaborators able to talk 
about the task in a way that is not possible between novices. By possessing this knowledge, 
collaborators have the accurate words available for audio interaction that would otherwise 
have had to be explained or referred to by deictic terms. However, since pointing is not 
possible in this material, deictic are more or less unusable in a setting requiring accurate words, 
long descriptions and a good reconstruction of environments instead.  
 
6.4 Pre-established references 

Taking a closer look at what is referred to in the empirical material; I can classify the referents 
in five main categories: 

1. Entities in the material 
2. Functionalities in the software 
3. Colleagues or other sources of information 
4. Outcomes from previous projects 
5. Other 

 
Remembering Hutchins (1983) words about native navigation according to references in the 
environment and changing locally produced circumstances, I make the reflection that local 
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circumstances must be known in advance for them to understand and to guide navigation. In 
the same way the collaborators in my material say that they need to know each other in order 
to collaborate successfully. It makes me draw the parallel that the knowledge about each other 
and the familiarity of the collaborating site, including routines, who knows what, who have 
contact with whom, who uses what tools and so forth. is precisely what Hutchins talks about 
as local circumstances. Without possessing knowledge about those local circumstances it is 
hard or even impossible to navigate in a collaborative way.  
 
Hutchins (1983) says that the basis for the navigation seems to be local interactions with the 
environment. The environment that is available locally in my empirical material is the local 
office, the material that takes the shape of paper documents and files on the computer. Also, 
the environment is made up of the Internet and the telephone. However, the telephone is the 
only thing in the local environment that is shared by the collaborators and the only place 
where synchronous interaction may happen. The other parts in the environment have to be 
acquired and created by the individual collaborator, such as the material that they have to 
provide themselves in my observations and videos and their trying of functionalities while on 
phone with a collaborator. These parts may be similar between collaborators, but they are not 
shared, not even the environment through which collaborators interact. The only way for 
interaction when the collaborators work at geographically separated locations is thus through 
the phone.  
 
Hutchins (1983) also states that the natives substitute accessible referents for inaccessible 
environments. Consider point number four above: referring to experiences and outcomes 
from previous projects. Consider also the importance of familiarity with collaborators and 
their environment and how this familiarity can be established. The empirical material tells that 
the collaborators work more or less semi-distributed (if distributed in this case means 
geographically separated) meeting each other quite often, implying that the necessary local 
knowledge and familiarity is to a large extent created and updated on these occasions. This 
knowledge makes up the loss of interaction and access to their respective collaborators being 
used as substitutes for the inaccessible environment. 
 
Now, returning to the discussion by Suchman (1987) about plans and situated actions, I can 
only make the reflection that there are very few evidence of establishing references in situ, as is 
the most natural for human action. What is referred to makes up a large part of the common 
ground of the collaborators, established and acquired before the actual interaction between the 
colleagues takes place and often in previous shared efforts of collaboration. As found in her 
research about communication between man and machine, the communication in my 
empirical material depends on “already designed” possibilities. I think that this is a reason why 
collaborators feel that they have to meet in person on a frequent basis, and further feeling that 
they need new methods and tools for their collaborative relations. I also think that the regular 
working colocated is what allows this collaboration to take place the way it does. 
 
6.5 Work made accountable through distance  

Relying on the presentation of the levels of collaboration in Bardram (1998), the work 
presented in my material is mainly taking place in lower levels in the figure, closer to 
coordination than to co-construction. It doesn’t really need the collaborators to constantly be 
aware of what the others are doing in order to co-ordinate ones own work as are those 
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working in control rooms. Therefore, other stuff than overhearing is important as for example 
the possibility to mark out details and pieces of objects and the relation to other pieces or parts 
or maybe the result of a particular solution or something like that becomes more important. 
However, in episode 5.1.2 where I describe software support, collaborators fail to solve a 
particular problem. This is an episode where collaboration is further to co-construction and 
the collaborators do not have access to each others working environment. By that I mean that 
in the episode the support staff did not have any opportunity to explore the environment of 
Albert’s, the settings, functionalities in the software and their responses, and this would 
probably have been necessary for him to successfully solve the problem. Albert and the 
support staff fail to identify similar environments though a massive work of guidance and 
recreation of that guidance is made. Instead Albert has to wait until they can meet in person 
and then to bring his work environment to the support staff.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6.1: Established common ground and the need for sharing environment for making 
references in the different levels of collaboration 
 
The lesson is learned: When accessing higher collaborative activities, aspects of work need to 
be articulated to a larger extent and to accomplish that, we definitely need to share 
environment with each other and start establishing a common ground upon which to build 
further collaboration. There is some work done on creating awareness of your colleagues by 
putting video cameras in their offices and by their coffee machines. The aim of these was to 
create a sense of what is going on in the other workplace and a sense of familiarity between 
colleagues working geographically separated to improve their collaborative efforts. These have 
been considered good tries, but not as successful as first believed. Relating this to the 
comment by one of the collaborators that he did not want to see his collaborators, but wanted 
to be able to share the material with his colleagues, it makes me think about articulation work 
in another perspective. I think that what he was really searching for was the ability to make 
work accountable through distance. What he wanted was to be able to become aware about 
present routines, happenings, discussions and of what his colleagues were involved in and 
what they were doing, as if he was colocated with them and shared their daily small talk in the 
corridors, which is also a way of getting informed about work. Sharing material is in my 
material a way of expanding the common environment and the possibility to develop particular 
referential expressions, sharing experiences and the space for naturally occurring situated 
actions and thus production of references.  

Co-construction

Co-operation

Co-ordination

High need for sharing ”full” 
environment 

Low need for sharing ”full” 
environment 
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common ground 
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Suchman (1987) writes …”we lack a description of the structure of situated action. And 
because the hunch is that the structure lies in the relation between action and its circumstances 
that we have yet to uncover, we do not want to presuppose what are the relevant conditions, or 
their relationship to the structure of the action”. The structure of situated actions is in the 
relation between actions and their circumstances. Since collaborators do not share 
circumstances, less have the access to the relation between collaborators actions and their 
circumstances, it is impossible for them to act and interact situatedly. Relations and 
circumstances need to be presupposed and based on re-created environments and previous 
experiences, which is why collaboration in this setting becomes difficult as soon as something 
is unclear, chaotic or undefined. In other words, it becomes more difficult as collaboration 
moves away from the level of co-ordination towards the level of co-construction. 
 
6.5.1 Updating as articulation work 

To illustrate how maintenance and updating of information related to work can be achieved, 
through a short sequence. Consider the CAD consultant hurrying to make the last changes on 
a drawing for his colleagues to continue working with their parts in the project:  
 
Albert picks up a list with files and calls Dale. The material he is currently working with in the 
computer is put aside while he is waiting. Dale doesn’t answer so Albert sends some files that 
he has been working with as they are. He tells me that he has to make changes all over the 
building when he works with the windows and therefore he is blocking all the files for the rest 
of his colleagues. He explains to me that he creates a virtual disc in which he creates the 
project, he saves his work in this disc and then he sends the whole disc at once. Then he won’t 
have to send the files separately. 
 
The call was supposed to make sure that the files was updated with the right information and 
that nothing else had to be done before sending them to his colleagues. It was also meant as an 
opportunity for his colleagues to ask him to make some additional changes if they wanted to 
and to make them aware that the work was done. Since he occupied all the files from the rest 
of his colleagues it should be good news that they were available again.  
 
The sequence shows how eager Albert is to make his colleagues aware about his work and 
what has been done. In the kind of activity he is involved in, designing a building together with 
other people, it is very important that the separate efforts are carefully coordinated, that the 
collaborators keep each other aware of changes and that they leave no opportunity for 
misunderstandings to take place. Therefore, a frequent communication about work between 
colleagues must be the praxis in this case. Bergqvist and Dahlberg (1999) say that articulation 
work is the direct communication, with or without artefacts, used to enhance that co-
ordination. Then, this would be an example of articulating work. In this kind of setting, the 
collaborators have to actively tell the others what they are doing and keep them updated about 
work and what will happen next, because the others have no opportunity just to become aware 
about what is happening and about the work of the others as are people working together in 
for example control rooms. Here, no opportunity for overseeing or overhearing is available 
through different technological artefacts or appliances, why active communication and 
involvement by collaborators has to be the practice of work. Articulation work is shown to be 
quite different in those settings. Instead, the tactics Hutchins (1983) describes, the substitution 
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of the co-located way of making references and the constantly articulation of work with 
personally designed environment and an active updating of collaborators about what is 
happening, through the telephone or by e-mail, is used. 
 
6.6 References, role and establishment 

We have found that references are grounded in what is called common ground that can be 
related to community co-membership, physical co-presence and to literal co-presence. But, 
what are the references used for? References are obviously used for a number of different 
reasons, but I want to highlight some particular occasions. 

• They are used for finding relevant or accurate material for solving a particular task, for 
finding evidence and grounding them as when there are troubles with the computer 
software and its behaviour. 

• They are used for identification of colleagues, entities, objects and functionalities in the 
environment as when Albert has to guide his colleague to a particular place in the 
CAD drawing. 

• They are used when trying to communicating that collaborators are doing something 
particular, that they are keeping up with work as in the episode where Albert were 
consulting Martin to help him finding a particular file. 

• They are also used when making assumptions about the result of future work as in the 
episode where a layout from an old project will be reused. 

 
6.7 Future development of support for collaboration 

My suggestions about future support for collaboration, both in the spatially separated and for 
the colocated setting, are concerned about the development of visualising your collaborators in 
relation to their environment, about articulating work and about ubiquitous computing and 
tangible bits. My vision is that the environment will be shared to a larger extent than it is today. 
Not only limited to the use of a new computer-and-desktop concepts but would extend to the 
whole physical environment. Interaction will take place through other devices and artefacts 
than through video images on the computer screen or through telephone. Why not being able 
to leave post-it on the desk of your collaborator’s 500 km away, or to leave your key in the key-
rack when you leave your office in another city so that your collaborators can see whether you 
are in or out? I am searching for a future where collaborators use devices and interact through 
them in the same way as colocated collaborators do and that it will bring the benefits of 
articulating work through the environment, in this way supporting spatially distributed 
collaboration. Concentrating the interaction to a few artefacts as computer desktops and 
mobile telephones as we do today is practical in that we need only a few devices, however at 
the same time this concentration leads to a fragmented usage of a very compact space. I think 
that ordinary action and interaction utilizes so much more in the environment than just 
desktops and mobiles and that we therefore need to integrate the whole environment to a 
larger extent than is done today. We need to develop the whole work environment so that we 
can collaborate in a lived world, not through single small windows. 
 
6.7.1 Reflections 

I have asked myself whether or not all collaboration, geographically separated or colocated, 
sharing environment or not, use a lot of old knowledge for referential purpose. I feel they do 



 126

since development is a process of incremental progress, not an absolute tribute. However, I 
think that the difference is that in the setting that I studied there are no other possibilities than 
to rely on established common ground concerning the task and its relations to environment. 
There are no options of showing. An already established common ground is a requirement 
rather than a bonus. 
 
There are also implications for the organisation of collaboration. Not sharing environment, 
there is a need for travelling to establish and maintain a common ground in the collaboration 
at hand. Advanced technology will not totally replace the need for travelling but I think that it 
will decrease the amount at least concerning maintenance of common ground. The 
technological impact on travelling is not about its existence but its frequency. 
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7 Conclusion 

Let us review the research question in order to see whether or not it ahs been successfully 
answered: How are references handled in geographically separated collaboration? 
 
I have tried to answer this using empirical material from people collaborating in spatially 
separated projects. I conducted interviews, documenting them by taking notes and recording 
them and I made observations, documenting them by taking notes and videotaping. The 
analysis of the material and it’s subsequent discussion have related to research about 
collaboration and human action and interaction. Research about collaboration was reviewed as 
it is necessary to know about collaborative relations to understand the work situation. Research 
about action, interaction and common ground was reviewed due to its relevance in making 
references.  
 
I have found mainly five categories of referents in my material. That is what the collaborators 
need to refer to in order to make the other collaborator able to follow the discussion. Those 
are  

• Entities in the material or environment 
• Functionalities in the software 
• Information sources, including colleagues 
• Shared experiences 
• Other 

 
I found that these references are established and a part of the collaborators’ shared knowledge 
before they serve the role as referents. This implies that in the empirical material, references 
have been subject to great restrictions on the way collaborators act and interact in situ. This 
also includes, in my perspective, the massive amount of shared knowledge that needs to be 
acquired, maintained and updated before this kind of collaboration takes place. 
 
I also found that the collaborators have to create individual environments, in which to ground 
references, according to the descriptions their collaborators provide and assumptions about 
what are the relevant material to include in this environment. The creation of this environment 
is done in advance or during collaboration. The only shared environment through which they 
could interact was by telephone. This environment can only transfer sound, which is why the 
thought behind double level language tells that only a small part of our communicative 
resources can be used. This has an impact on how references are handled.  
 
However, although collaborators are not unable to transfer the communicative clues that 
gestures and actions provide, they are still produced. Their communicative function is only 
speculative as a part of our behaviour, as just being part of communicating something to 
others or actually filling a need to communicate something to ourselves as well. It is interesting 
that those gestures are made even using a mouse as well, positioning it as a tool ready at hand. 
I also found that the use of references was not necessarily intended for the receiving 
collaborator to know what was really referred to but more to convey that the sender was 
working with identifying or finding something in particular. References were also used for 
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making assumptions about the result of future work. These roles and practices are seen as 
subjects for further research. 
 
The material has shown that the establishment of references in this setting is done through the 
assembly of multiple information sources and technologies for constructing an environment, 
to which collaborators can make references by telephone, their only shared environment, 
substituting inaccessible environments with accessible local features and shared experience that 
is largely acquired colocated. Those technologies are thus used in a complementary way to 
build a referential ground and to create an environment similar to collaborators upon which 
convergence between collaborators’ work was established. 
 
Collaborators guided each other through the created environment through using the 
telephone. They followed the guidance by acting themselves on the environment, visualising 
the behaviour of the environment and grounding evidence. Guidance through the created 
environment used not only visual parts of the common ground but included other parts of the 
common ground as well. 
 
Research data also showed that sometimes references were not immediately grounded in the 
environment, but that collaborators postponed grounding in visual material whilst relying to 
other parts of the common ground. Collaborators continued discussing the task and visual 
sources of information were consulted later. 
 
Technology thus has a large impact on the possibilities of collaborating while separated 
geographically. Recent research has contributed a great deal to collaboration though not really 
made it the whole way. It would be very interesting to conduct the same research on these new 
technologies. The experiences from my fieldstudies have also shown a number of obstacles to 
be overcome before those possibilities are actually explored and put into practice.  
 
I hope that the contribution of this thesis will be that designers draw attention to the massive 
work that stands behind collaborative practices and how collaborators are establishing their 
momentarily frame of reference that they necessarily share to be able to understand the view 
of each other’s. 
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