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Abstract
In this thesis, boundary-crossing collaborative knowledge work aiming for 
innovation and use of ICT is in focus. The starting point for the research 
was the proposition that we still have much to learn about boundary-
crossing collaboration for innovation and the use of ICT before we can 
design enabling and supporting ICT and collaborative working 
environments. Thus, the purpose has been to study and understand 
collaborative boundary-crossing working groups’ activities, as a way to 
extend the possibilities to design enabling and supporting ICT. To meet 
this purpose, I wanted to answer the question: How can boundary-crossing 
collaboration aiming for innovation be enabled in collaborative working 
environments? Three case studies, with somewhat different focuses, 
methods and also results, have been performed. Different models as 
frameworks for both analysis and design have been used in the cases.
Main conclusions and contributions of the thesis are given as lessons 
learned, related to four main areas which were identified from analysis of 
case data. The first set of conclusions is related to processes and factors 
enabling knowledge work across boundaries. These are: application of 
energizing factors, use of boundary objects, addressing roles, norms, 
values and knowledge assets and, finally, creating dedicated places and 
spaces. The second set of conclusions is related to ICT issues in boundary-
crossing knowledge work. These are: choice of technology, shared virtual 
platform and models for appreciating technology needs. The third set of 
conclusions is related to the importance of appreciation of user needs, and 
methods for this, in the process of designing or developing a collaborative 
working environment. The fourth set of conclusions comes in the form of 
reflections on the theoretical models that have been used during the 
research. There is a need for models and methods that enable design of 
collaborative environments, as well as models and methods that enable this 
to be done from a user needs perspective. 
From the lessons learned, some overarching reflections on implications for 
collaborative working environments are made. Hence, implications for 
CWEs as a whole, and some ideas on future research, are presented in the 
form of a tentative model which can be viewed as a model for designing 
group processes and relevant technology in a CWE. In this model, 
designing a CWE and its processes imply more that just designing 
technology.
To conclude, the thesis contributes to the understanding of organisational 
processes for boundary-crossing collaborative knowledge work through 
lessons learned, which, in turn, give implications for CWEs.  
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1. Introduction 
In this chapter, I give a short introduction to the research area of this thesis 
through a picture of the situation of many organisations and their strategies 
for managing. This picture constitutes the background for my research. 
From this follows the motivation for my research. Thereafter, a section 
follows in which the disposition of the thesis is presented. The idea is that 
you, as a reader, will get an idea of how I have designed my thesis and the 
reasons for this design.  

1.1 Background  
Currently, forces of competition and globalisation force organisations to 
increase their flexibility and continuous development, i.e. to act 
dynamically. Moreover, the creation of today’s complex systems of 
products, services and processes requires a merging of knowledge from 
diverse national, disciplinary and personal skill-based perspectives (Swan, 
Newell, Scarbrough, and Hislop, 1999). Knowledge necessary for 
innovation is, therefore, increasingly distributed both within and across 
organisations, posing new challenges for knowledge-sharing and creation 
in innovative groups (Huang and Newell, 2003; Huang, Newell, and Pan, 
2001; Newell, Robertson, Scarbrough, and Swan, 2002; Nonaka, 1994; 
Nonaka and Toyama, 2003; von Krogh, Ichijo, and Nonaka, 2000). 
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Additionally, use of information and communication technologies (ICT) 
leads to new ways of sharing information, communicating and 
collaborating. Hence, our work environment and the way we organise our 
work have changed considerably over the past 20 years, and continue to do 
so (Schaffers, Brodt, Pallot, and Prinz, 2006).
To manage this situation it becomes necessary for organisations to develop 
into learning organisations, and organisational processes that ensure 
innovative thinking and learning becomes increasingly important to 
understand and manage. Consequently, organisations have to consider in 
which ways they can achieve innovative thinking and flexibility. One 
common way is to set up cross-boundary groups. The idea is that 
innovative processes can be fertilised by having people with differentiated 
knowledge collaborating (Englehardt and Simmons, 2002; Nonaka and 
Takeuchi, 1995). Interaction across organisational boundaries becomes an 
important aspect to manage in this situation. Subsequently, the challenge to 
develop and enable an information exchange characterized by high pace, 
flexibility, and effective cooperation becomes important to address.  
As mentioned, group interactions are often mediated by information and 
communication technologies or Interaction Technology (IT) which is a 
recent term for the technologies which enable and support interaction in 
groups (Andriessen and van der Velden, 1993; Kumar and Becerra-
Fernandez, 2005; Wiberg, 2005a, 2005b). In fact, the key aspects to 
manage, interaction and coordination, lead to a high dependency on ICT in 
support of activities (Adami, 1999; Depickere, 1999; Suomi and Pekkola, 
1999). Further, it is hoped that advancements in ICT will let us function in 
networking collaborating groups to an increased extent (Barrett, 
Cappleman, Shoib, and Walsham, 2004; Duhan, Levy, and Powell, 2001; 
Erickson and Kellogg, 2003; Hayes and Walsham, 2001; Walsham, 2001). 
Hence, modern ICT is a condition for this way of working. However, these 
ways of working require social networking strategies in which the 
technologies support, rather than control, organisational activities. 
Consequently, today, networked and globalised workplace environments 
challenge contemporary organisations, and as a consequence, location has 
diminished in importance (Hinds and Kiesler, 2002b; Schaffers et. al., 
2006). Instead, the network – the internet and the web of people – is 
becoming the workplace, and, virtual workspaces complement physical 
workplaces. As a result, the word “place” embodies new meanings 
(Schaffers et. al., 2006).
As a diversity of work environments is developing, professionals use the 
internet for a variety of activities. Technologies, such as the internet and 
broadband networks, mobile and wireless services, collaborative and 
shared workspaces along with software infrastructures, allow distributed 
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working. These technologies clearly play an important role in enabling 
creative and productive workplaces where people can work together while 
being more independent of time and place. In fact, one widespread idea is 
to empower people for seamless dynamic and creative collaboration across 
teams, organisations and communities through a personalised collaborative 
working environment (CWE), enabling working from everywhere and any 
time (Schaffers et. al., 2006). Distributed work, communication and 
collaboration have been addressed for more than 20 years, oftentimes with 
the focus on enabling and supporting technology in terms of, for example, 
Computer-Mediated-Communication (CMC) (e.g. Lee and Ngwenyama, 
1997), Media Spaces (e.g. Bly, Harrison, and Irwin, 1993; Gaver, 1992; 
Mackay, 1999; Roussel, 1999), Groupware (e.g. Bansler and Havn, 2006; 
Ellis, Gibbs, and Rein, 1991; Hayes and Walsham, 2001), and Learning 
Commons (LC) (e.g. Beagle, 2004; Mirijamdotter, Somerville, and Holst, 
2006a).
Lately, the term collaborative working environments has become spread 
and used in Europe (Dahlsten, 2006; House, 2006; Larsson, 2006; 
Mirijamdotter, Ståhlbröst, Sällström, Niitamo, and Kulkki, 2006b; Richert, 
2006). A CWE is defined as “integrated and connected resources providing 
shared access to contents and allowing distributed actors to seamlessly 
work together towards common goals”1. The development of CWEs has, 
just like the other research areas related to distributed work, to a large part 
been driven by what is possible technologically. It is, however, becoming 
recognised, that to create successful CWEs, it is now time “to realize a 
paradigm shift from application oriented to activity oriented collaborative 
systems, supporting cooperation and interaction in terms of collaborative 
activities instead of technical functions and applications” as pointed out by 
Schaffers et. al. (2006:10). In addition, Ulf Dahlsten from the European 
Commission argued that “Effective collaboration can of course be enabled 
by technology, but collaboration is not a technology issue per se, it is a 
people issue. It is about creating the right conditions for effective co-work, 
and this is as much a cultural issue as a technology one” (Larsson, 2006:9).  
With differentiated knowledge and competences, as well as different 
locations, there is a need for boundary-crossing group members to 
communicate effectively as part of the collaboration, and consequently, 
supporting and enabling technology become important issues to address. 
However, in this context, successful collaboration requires a lot more than 
simply sharing information and technology platforms, it is crucial that it 
leads to the establishment of a knowledge-sharing mode of working, so 
that innovative ideas can be accomplished. This is because knowledge 
evolves when we share it and knowledge is created in this way 

1 Quote from www.cwe-europe.org on 21 August 2006

http://www.cwe-europe.org
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(McDermott, 1999a; Newell et. al., 2002). Hence, knowledge-creation is 
the outcome of an interactive process within a group, and not something 
done by an individual. This is also the main argument for setting up 
boundary-crossing collaborative working groups, as innovation is based on 
knowledge-creation.
Today, it has been more than ten years since Nonaka and Takeuchi in 1995 
said that the ultimate approach to managing contemporary workplace 
environments is the use of boundary-crossing groups as key organisational 
building blocks for knowledge-creation and innovation. However, despite 
the knowledge of the advantages of working across boundaries there is, 
still, little knowledge and understanding of how this work is carried out in 
practice (Sarker and Sahay, 2004). Consequently, little is known about 
how to design and manage boundary-crossing collaborative work, as well 
as enabling and supporting CWEs. In this thesis, Hence, the aim of this 
research has been to appreciate how boundary-crossing groups collaborate 
and manage their knowledge-creation processes, in order to facilitate 
design of collaborative work environments.  
In my view, the results in terms of workplace innovations in the form of 
boundary-crossing collaborative groups that will succeed or fail depend 
primarily on how we are able to cope with the human, organisational and 
social aspects of work.

1.2 Motivation 
The motivation for this thesis derives from the proposition that we still 
have much to learn about successful collaborative boundary-crossing 
working groups before we can design enabling and supporting ICT. Hence, 
there is a need for better ways to design and manage the knowledge-
intensive interaction processes, as well as enabling and supporting ICT. 
These issues were discussed at the first conference on CWEs and several 
Keynote speakers talked about their experiences of, and plans for, future 
distributed and boundary-crossing work. For example, Eric Richert 
(2006:14) said that by 2008, two thirds of Sun’s teams will be globally 
distributed, and Charles House (2006:18) talked about Intel where 45% of 
their employees currently are working in three or more virtual teams 
simultaneously and no tools are available to support this sort of working.  
From this follows that we must consider design of collaborative working 
environments as something more than merely the creation of ICT with 
certain functions. Rather, a large part of the design has to do with design of 
social milieu and interaction among members, not technology. An 
important challenge is, therefore, to design intuitive, user-oriented and 
human-centric work environments where technology is aligned to 
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organisations and human behaviour, enabling people to work as a group, 
irrespective of restrictions in time and place.  
An appropriate starting point when considering support of collaborative 
work is the exploring of the nature of groups and how they get their work 
done (Fitzpatrick, Mansfield, and Kaplan, 1996). Appreciation of the 
mystery of knowledge-creation processes in distant and boundary-crossing 
groups requires an understanding of the multifaceted interaction processes, 
enabled by ICT (Ratcheva and Binks, 2002). Hence, my starting point is 
that appreciation of how boundary-crossing groups collaborate and manage 
their knowledge-creation processes can facilitate designers of collaborative 
work environments.  

Thus, the purpose is to study and understand collaborative 
boundary-crossing working groups’ activities as a way to 
contribute to the possibilities of designing supportive and 
enabling ICT. To meet this purpose, I want to answer the 
question: How can boundary-crossing collaboration aiming for 
innovation be enabled in collaborative working environments?  

In answering this, the thesis will contribute in two aspects; first, with ways 
to approach the design of CWEs and, second, on how to manage processes 
leading to knowledge-creation and innovation. This understanding, in turn, 
will contribute to the design of collaborative boundary-crossing working 
groups, their activities and collaborative environments.  

1.3 Reader’s guide
This thesis is organised as a collection of papers; one cover paper and five 
appended papers. First you find the cover paper which comprises the 
whole, and is intended to synthesize the research. Hence, the cover paper 
does not only search for a common ground, it also seeks to add to the five 
papers on related issues, which, for different reasons, have not been 
addressed in them. The cover paper is divided into seven chapters.  
The design of the cover paper is based on elements relevant to any piece of 
research (Checkland, 1985; Checkland and Holwell, 1998). According to 
this view, the process of research is focused on learning about an Area of 
Concern, Methodology and Framework of Ideas. Oftentimes, the process 
starts with knowledge about the Area of Concern, leading to questions and 
themes. The research process is intended to develop new knowledge about 
the Area of Concern. So, after defining questions and themes, the 
researcher selects relevant Frameworks of Ideas embodied in 
Methodologies, and selects Methodologies to be applied to the Area of 
Concern to enable learning (Checkland, 1985; Checkland and Holwell, 
1998).
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Therefore, in the next chapter, Chapter 2, I will give a closer presentation 
of my Area of Concern, boundary-crossing collaboration for innovation. 
The Area of Concern is in this thesis divided into three areas which I have 
found most important when addressing boundary-crossing collaboration 
for innovation. These areas are organised work, processes in knowledge 
work and enabling and supporting ICT. Next follows the chapter which 
outlines my Methodology. Here, I introduce my Framework of Ideas in 
terms of the orientation that underpins this thesis, i.e. my research 
philosophy. Moreover, this chapter presents models that I have found 
relevant for making sense of boundary-crossing collaboration for 
innovation. These models are based on Soft Systems Thinking, Knowledge 
Management and Appreciating Needs. Hence, this chapter attempts to give 
an overview of the primary knowledge domains that have influenced and 
enabled learning in my research. Thereafter, in Chapter 4, a short 
presentation of the cases which comprise the empirical parts of my 
research is given. Here, I also give a presentation of the methods that I 
have used for data collection and analysis.
In Chapter 5, I give a short summary of the five appended papers and their 
contribution to the thesis. Chapter 6 is dedicated to the main findings from 
my research. The chapter builds on analysis and synthesis of the three 
cases and five papers. Finally, in Chapter 7, the main contributions of this 
thesis are summarised as lessons learned, which, in turn, lead to 
implications for CWEs that are pointed out and related to areas of further 
research. The cover paper is followed by the five appended papers. Each 
paper focuses on a specific issue and uses different Frameworks of Ideas 
for making sense of the Area of Concern. 
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2. Area of Concern 
This chapter intends to give a rich picture of how organisations today are 
striving to become more innovative and flexible. The objective is to create 
an increased understanding of important concepts, as well as contexts that 
embrace the Area of Concern in this thesis, i.e. knowledge work in 
collaborative boundary-crossing groups for the purpose of being 
innovative.
As I indicated in the first chapter, innovative thinking, flexibility and 
learning are increasingly important in organisations for several reasons. 
Therefore, IT-based working environments in general, and collaborative 
working environments in particular, that enable and support distributed and 
boundary-crossing working groups are emerging. Access to technology is, 
however, not enough on its own, and to be successful, organisational 
structure and support, as well as collaborative behaviour are equally vital 
to address. It has been argued that collaboration is the key to most current 
work practices (Schaffers et. al., 2006). However, effective collaboration is 
difficult to achieve and depends on a number of interdependent factors. In 
the case of distributed and boundary-crossing working, new factors come 
into play.
For that reason, this chapter focuses on knowledge work and the transition 
from traditional ways of working towards distributed and boundary-
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crossing collaborative work. To address these issues, I have divided the 
Area of Concern into three parts which I have found important for 
exploring distributed and boundary-crossing knowledge work. These parts 
are: organised work, processes in knowledge work and enabling and 
supporting technology. In the first section, different types of organised 
work is described and discussed. As organisations strive to change from 
focusing on problems to focusing on opportunities, distributed and 
boundary-crossing groups are set up to enable innovative processes. The 
second section focuses on processes and activities in knowledge work from 
the perspective of innovation and knowledge-creation and how it is done. 
Finally, the chapter ends with a section about supporting and enabling 
technologies. In this section, I turn the focus towards how ICT can mediate 
collaboration and innovative and knowledge-creating processes in 
distributed and boundary-crossing working groups.  

2.1 Organised Work 
From the time of the 1980s, there is a clear movement away from strict 
hierarchies to new working practices. Work activities that earlier were 
organised in a sequential manner is now, to an increasing extent, organised 
in relatively unstructured collaboration among people across organisational 
boundaries. Additionally, this change process has been enlarged by the 
globalisation of the economy, as well as by emerging and maturing ICT 
and systems for support of collaborative work (Barrett et. al., 2004; Duhan 
et. al., 2001; Erickson and Kellogg, 2003; Hayes and Walsham, 2001; 
Walsham, 2001).  
Three major trends of organisational changes can be identified, firstly, 
many organisations have chosen to organise work in fewer levels of 
management. The purpose is to give larger responsibility and scope of 
action further down in the organisation and, hence; get a flexible 
organisation (Carlzon and Lagerström, 1985; Ekstedt and Jönsson, 2001). 
Secondly, organisational activities are often reorganised in processes. 
Advocates of the process-oriented organisation claim that this form of 
organisation is flexible and its strength is an increased ability to adjust to 
environmental demands (Ljungberg and Larsson, 2002). Finally, the 
strategy which becomes more and more common in  contemporary 
organisations, and which is focused on in this thesis, is to use groups 
working across traditional organisational boundaries, as key building 
blocks of the organisation (Nonaka, 1994; Parker, 2003).  
It is hoped that the outcome of the work in boundary-crossing groups will 
be a richer view of the situation and, thus, an increased ability for learning 
and innovation. The groups are expected to deliver new ideas, products and 
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services through the synergy effect of the mix of people with differentiated 
knowledge. As a result of working across boundaries, these types of 
organisations oftentimes are distributed and this poses further complexity. 
To address these issues, this section will describe and discuss co-located 
and distributed work, communities-of-practice and teams, before the 
section ends with boundary-crossing work.

2.1.1 Co-located and Distributed Work 
In the past, much work took place in fairly stable settings and people were 
usually employed by the same company for decades. Here they built up 
substantial know-how in the details of their job. Knowledge was “naturally 
and easily” created, shared, used and transferred within the community, 
passed on from one generation to the next and, thereby maintained, even as 
know-how evolved with time. In this situation, employees operated within 
clearly defined organisational and social roles, they were highly familiar 
with one another and shared social, cultural and organisational knowledge 
that served as an environment for work and interaction (Boland and 
Tenkasi, 1995; Brown and Duguid, 1991; Wagner and Snyder, 2000). 
Moreover, workers were normally co-located, making it possible to have 
interpersonal relations which contributed to the creation of shared 
knowledge and facilitated the completion of work tasks (Nardi, Whittaker, 
and Schwarz, 2002). 
The term proximity refers to the physical distance between people and is 
measured in inches, metres, or miles (Nardi and Whittaker, 2002). It is 
argued that closer proximity has powerful and positive effects in 
collaborative work, as well as a beneficial effect on interpersonal relations 
and group functioning. Research shows that communication frequency 
among individuals drops considerably with distance and it has proven 
difficult to simulate proximity through modern technologies such as 
videoconferencing (Hinds and Kiesler, 2002a). As a consequence, Olson, 
Teasley, Covi and Olson (2002), argue that, in spite of all the new ways to 
connect distributed teams, e.g. e-mail, chat, videoconferencing, and shared 
whiteboards, there is still nothing quite as effective as being co-located. 
In fact, 30 metres has been found to be a magic boundary for contact in 
groups, since beyond this boundary communication is difficult (Kraut, 
Fussel, Brennan, and Siegel, 2002; Olson et. al., 2002). The argument is 
that beyond 30 metres people become mentally distant, so if two people 
work more than 30 metres apart “they might as well be across the 
continent” (Olson et. al., 2002 p. 114.). On the other continuum of the 
scale, at nearly zero distance, people in most situations are very 
uncomfortable, and, thus, people are most comfortable when they are a few 
feet away from each other (Kiesler and Cummings, 2002). 
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Much contemporary work differs considerably from when people spent 
their entire working life within a community of professionals, disciplinary 
colleagues, or trade colleagues. Today, much work is carried out by teams 
in distributed contexts. The purpose with these teams is oftentimes 
knowledge-creation and innovation, leading to development of collective 
knowledge, not held by any individual member (Ratcheva and Binks, 
2002). These ways of organising are often called virtual and are described 
as a radical departure from the traditional established modes of organising 
(Schultze and Orlikowski, 2001). Virtual organisations are oftentimes seen 
as an efficient and flexible form of organisational arrangement and the 
main building blocks are short-term teams, consisting of employees who 
are physically dispersed from one another, creating a “best of everything 
organisation” (Ratcheva and Binks, 2002).
However, most distributed groups do not attain the ideal of being a real 
team, i.e. a work group with stable and defined membership that has 
established a shared working process in the pursuit of a common goal that 
they can only achieve together (Armstrong and Peter, 2002; Hackman, 
2002). In fact, it is hard to imagine how these complex working groups 
might even be captured in a formal organisational chart (Mannix, Griffith, 
and Neale, 2002).
There is no agreed-upon definition of virtual teams, which, therefore, often 
are defined in different ways. In an analysis of discourse on virtuality and 
virtual ways of organising, Schultze and Orlikowski (2001), found that the 
discourse was diverse and ambiguous. Moreover, the term overlaps with 
other terms, such as virtual organisations, contributing to the diversity of 
definitions. It can, however, be seen as a micro-level form of work 
organisation in which a group of distributed workers are brought together 
to accomplish a specific task using ICT. A virtual team can be separated by 
geography, organisational belonging or time (Armstrong and Peter, 2002; 
Ratcheva and Binks, 2002).
The defining feature of a distributed work group, according to Cramton 
(2002), is that it includes members who are based at locations distant from 
each other. Three other common characteristics of distributed work groups 
are that they often consist of people crossing cultural, organisational or 
professional boundaries often have a temporary status, and a limited 
history as a group. According to Cramton (2002), these characteristics 
grow out of the rationale for designing these groups. A distributed group 
design may be chosen since it allows collaboration among people from 
different countries, organisations or professions, or because the assignment 
is short term in character and it is undesirable to relocate members.  
The differences between traditional and virtual organisations are 
summarised by Schultze and Orlikowski (2001), who argue that traditional 
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organisations are characterised as bureaucratic, hierarchical, co-located, 
and stable. In contrast, virtual organisations are often viewed as dynamic, 
networked, outsourced, distributed, digital, flexible, and collaborative. 
Moreover, the traditional organisation is pictured as emphasising financial 
capital, mechanisation, automation, economies of scale and fixed 
employment, while the virtual organisation emphasises intellectual capital, 
innovation, knowledge, learning and temporary contacts.
Distributed and virtual organisations are however, far from modern. In 
fact, with virtual defined in terms of geographic dispersion, virtual 
organisations are quite ancient2 (King and Frost, 2002; O'Leary, 
Orlikowski, and Yates, 2002). King and Frost (2002), show that the ability 
to operate effectively across space, time and divergent sociocultural 
contexts was carefully created over centuries through the development and 
use of technology.
One important factor in distributed work is that it leads to changes in the 
way people communicate, and organise themselves and their work. One 
example is that in face-to-face work, groups can monitor and inform 
themselves about work progress immediately, while in contrast, in 
distributed work new ways to do this are necessary to develop. Hence, 
interaction to support awareness of others in distributed work, involving 
the task and the group’s progress, is necessary (Weisband, 2002). Creating 
and maintaining group awareness in distributed collaboration is necessary 
for effective and timely coordination of work, and it offers a way to 
address the problems of being more than 30 metres apart when 
collaborating (Olson and Olson, 2000). 
Organisations will have to address more distances than the physical one in 
distributed work; the challenge of achieving effective communication has 
been shown to be further increased by differences such as language, 
culture, education, government regulations and time zones (Larsson, 2005). 
We also need to keep in mind that conflict and communication difficulties 
can overtake distributed work groups if they do not adapt their 
communication and attitudes to the special demands that distance imposes 
(Armstrong and Cole, 2002; Cramton, 2002; Nardi et. al., 2002). 
In relation to this, it is argued by some researchers that group development 
is basically analogous and the challenges remain quite similar to those of 
co-located groups in distributed work (Armstrong and Cole, 2002; 
Cramton, 2002; King and Frost, 2002). Many of the integrating practices 
are the same for both, such as gaining commitment to shared goals and 
articulating and monitoring norms (Armstrong and Cole, 2002; Cramton, 
2002), as well as building trust and maintaining control (King and Frost, 

2 It is as old as work itself, according to King and Frost (2002) 
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2002). In line with this, Orlikowski and Iacono (2001), found that almost 
half of the audience at an Academy of Management meeting believed that 
distributed teams and co-located teams functioned and acted similarly, 
indicating that the ongoing use of technology by virtual teams did not 
matter.
In contrast to the view that distributed teams are basically similar to co-
located teams Ratcheva and Binks (2002), argue that a virtual team 
represents genuinely novel patterns of interaction and can not be seen as an 
evolutionary form of co-located teams. In their view, the differences do not 
only stem from the diverse locations and multiplicity of communication 
media used, but more from the different patterns of social exchange, 
conveying social messages which create inter-personal and trustworthy 
relationships. Perhaps this suggests that successful distributed work is not 
simply a spread-out version of good co-located work. On the whole, 
successful distributed work seems to engage and require a qualitatively 
different set of incentives, structures and ways of communicating. 
Therefore, working in distributed groups is very different from the co-
located way of working. 

2.1.2 Communities-of-Practice and Teams 
As shown above, traditionally, people spent their working life within a 
community of colleagues in terms of profession, discipline or trade. Hence, 
workers learned within the boundaries of a community of practice. 
Communities of practice are described as loci of learning in organisations 
(Wenger, 2000; Wenger, McDermott, and Snyder, 2002).  
The underlying concept for communities-of-practice was introduced by 
Lave and Wenger (1991), when they observed that learning is an intrinsic 
aspect of highly participatory information and knowledge-intensive 
relationships. In these relationships, formal and informal communication 
and relationship building and sustaining processes evolve. It is argued that 
communities-of-practice provide an environment in which the members 
share, construct, and learn together (Kling and Hara, 2002). The power of 
communities to create knowledge is underscored by McDermott who says, 
“Ironically, when we look at our experience, the heart of knowledge is not 
the great body of stuff we learn, not even what the individual thinks, but a 
community in discourse, sharing ideas“ (McDermott, 1999b p. 110).  
The literature about communities-of-practice typically focuses on work and 
knowledge-sharing within a community of people from the same discipline 
or trade or with common roles, who meet and learn from each other 
(Brown and Duguid, 1991, 1998; Kling and Hara, 2002; Lave and Wenger, 
1991). Thus, a community-of-practice includes a number of people in, e.g., 
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a company, working together within the same area. Through practice, the 
members of the community develop a shared understanding of what the 
community does, of how to do it, and how it relates to other communities 
and their practices – in all, a worldview (Brown and Duguid, 1998). Hence, 
a community-of-practice shares ways of acting, purpose and some common 
language; something which makes it easier to share and develop 
knowledge.
Research on communities-of-practice has documented a number of 
important characteristics of this style of work. Workers operating within 
clearly defined organisational and social roles, were highly familiar with 
one another and shared considerable social, cultural, and organisational 
knowledge that served as a backdrop for work and interaction (Brown and 
Duguid, 1991; Lave and Wenger, 1991). Workers were generally co-
located, making it possible to have frequent interpersonal communication 
which contributed to the creation of shared knowledge and facilitated the 
smooth execution of work tasks.  
According to McDermott (1999a), teams and communities-of-practice are 
different kinds of groups. Teams are driven by deliverables and defined by 
tasks and clear boundaries, while communities-of-practice seldom have 
deliverables or clear boundaries. Instead, communities-of-practice are 
informal groups which grow and change, depending on which topic is 
being focused on at that point in time.   
There are, however, many different definitions of teams in the literature. 
The broadest definitions characterize teams as “people doing something 
together” (Robbins and Finley, 1997). Other definitions try to define teams 
in a more concrete way by describing distinguishing features of teams. 
Hackman (2002), argues that there are five conditions necessary for 
successful teamwork: firstly, the team must be a real team, rather than a 
team in name only. This means that they must have “a team task, clear 
boundaries, clearly specified authority to manage their own work 
processes, and membership stability over some reasonable time” (p. 41). 
Secondly, the team must have compelling direction for its work, meaning 
that someone in authority sets the direction for the team’s work. Thirdly, 
the team must have an enabling structure that facilitates teamwork, 
implying the importance of team composition to team effectiveness. 
Finally, conditions four and five are that the team operates within a 
supportive organisational context and has expert teamwork coaching.
Hence, in general, definitions on teams assume that teams have clear 
boundaries: who is, and who is not, a member of the team should be 
readily apparent and agreed upon (e.g. Hackman, 2002; McDermott, 
1999a). This assumption of agreed-on boundaries plays a crucial role in the 
theories of team dynamics that form the basis of our understanding of 
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teams according to Mortensen and Hinds (2002). In their studies, 
Mortensen and Hinds (2002), found that, on average, 75% agreed upon 
member status in a team. This indicates that the idea of team members 
having a clear view on the team’s boundaries is not quite accurate.
With these views on communities-of-practices and teams, the groups I 
have studied can not be defined as either of them, even though they, to 
some extent meet several of the criteria. Nevertheless, communities-of-
practice, as well as teams, are often used as inspiration for the intentionally 
created boundary-crossing work groups that are becoming more common. 
Adding to the complexity of finding a clear view on the type of working 
groups that are in focus in this thesis, there is no commonly accepted 
definition on online or virtual communities. It is, however, clear that there 
is a difference between the virtual community and its spaces and places 
(Jones and Grandhi, 2005). The virtual community is a group of 
individuals having a sense of belonging, being connected through IT 
networks. Examples of online spaces and places that the virtual community 
uses are Webb portals, ICQ, or e-mail, enabling the virtual community to 
communicate. Jones and Grandhi (2005), argue that by separating the 
virtual community and the spaces for the community it becomes possible 
to understand how different design decisions affect the possibilities for the 
IT-system to support the community.  

2.1.3 Boundary-Crossing Work 
Groups working across traditional boundaries become more and more 
common. Reasons for the trend can be found in the fact that organisations 
are challenged in their ability to be viable by the contemporary, 
increasingly networked and globalised world. As a result, organisations 
experience that knowledge work within communities is not enough; 
instead, knowledge work across boundaries is the way to become 
innovative. Therefore, this strategy is chosen to increase the level of 
flexibility and changeability and thereby obtain success.
Hence, more and more work takes place across geopolitical, cultural, and 
disciplinary boundaries in dynamically changing distributed organisations 
(Ford and Chan, 2003; Huang and Newell, 2003). Increasingly, therefore, 
interactions occur across multiple, distributed communities of practice, 
oftentimes on a global scale, making effective information exchange an 
important prerequisite to a group’s success (von Krogh et. al., 2000).
In an innovation process, it is relatively easy to share knowledge when the 
groups are homogenous and co-located, while it is more difficult in 
distributed and heterogeneous groups (Carlile, 2002). Still, it is precisely 
the sharing of knowledge across functional, organisational or disciplinary 



  – Area of Concern –  

– 15 – 

boundaries that is viewed as the key to innovation (Swan and Scarbrough, 
2001). In line with this, Nonaka and Takeuchi (1995), argue that bringing 
together people with differentiated knowledge and experiences is one of 
the necessary conditions for knowledge-creation. By using the cybernetic 
term “requisite variety” Nonaka and Takeuchi describe the productive 
conflict and value of having a larger and more complex pool of ideas to 
work with.
The arguments are based on the findings that intentional combining of 
people with different skills, ideas and values can generate creative 
solutions since “Innovation occurs at the boundaries between mind-sets, 
not within the provincial territory of one knowledge and skill base” 
(Leonard-Barton, 1995  p. 63-64). Hence, it is hoped that collaborative 
interaction across boundaries would enable the processes of taking 
knowledge from one field to another to gain fresh insights and facilitate 
innovative ideas (Englehardt and Simmons, 2002).  
Since the group has no familiar solutions in common they must develop 
new ideas together or combine their old ideas in new ways. However, it is 
also in these aspects problems can be found. One example is that as 
members of these groups come from different communities, there  may be 
some incommensurability between them as each community develops its 
own culture, language and worldviews (Boland and Tenkasi, 1995; Brown 
and Duguid, 1991; Walsham, 2001). Therefore, the members of the group 
are forced to quickly build a shared context and understanding for each 
other’s perspectives (Holst, 2004a). They must be able to share, use and 
create knowledge within the new group in order to manage their task.
This situation implies an enriched complexity since members of the group 
have to manage the communication processes at the same time that the 
processes of creating shared mental models, goals, norms and values need 
to be managed. Hence, they need to create new contexts for knowledge 
work across boundaries continuously, as they enter new groups. Part of this 
process is to negotiate the boundaries for the new group and, thus, the 
boundaries for the shared context. In this process, boundary objects can 
provide possibilities to establish a shared syntax or language for 
individuals to represent their knowledge (Carlile, 2002). Levina and Vaast 
(2005), make a distinction between boundary objects in theory, and 
boundary objects in use, showing that IT often has been appointed the role 
as boundary object, without becoming one in practice. In their article, they 
show how IT-based artefacts can become boundary objects in use by 
focusing on fostering the emergence of a new joint field in boundary-
crossing work. Also Tellioglu and Wagner (1999), argue that there are 
many reasons for creating boundaries in work across boundaries, and 
hence, a need for boundary management.   
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Merali (2002), argues that a clear understanding of the boundary 
phenomenology, and its role in inter-organisational, as well as intra-
organisational knowledge processes, is important when focusing on 
boundaries in knowledge work. Drawing on Maturana and Varela’s 
concept of autopoetic unity (discussed in Maturana Romesin, 2002), 
boundary agents are identified as key actors in modifying the 
organisational scheme.  
According to the dictionary, the definition of boundary is: “that which 
serves to indicate the bounds or limits of anything whether material or 
immaterial; also the limit itself” (Oxford English Dictionary, 2004). 
Fitzpatrick (2000), claims that a special language has evolved around the 
boundary concept as an edge condition, hence, we talk in terms of being 
inside or outside, here or there, and crossing over boundaries. In fact, 
boundaries offer powerful mechanisms for arranging our environment, as 
they mediate, shape and are shaped by our interactions (Fitzpatrick, 2000).
The boundary concept has been defined and used in diverse ways in 
different scientific schools: Systems Thinking and Organisational Science 
being two main contributors (e.g. Abrahamsson, 2000; Abrahamsson and 
Andersen, 2000; Beer, 1985; Checkland, 1981, 1999; Rövik, 2000; 
Schoderbek, Schoderbek, and Kefalas, 1990; Vickers, 1983; Wilson, 1990; 
von Bertalanffy, 1968), where the most usual application of the boundary 
concept is to demarcate a system, a holon or an organisation. In this thesis, 
the boundary concept is used to illustrate knowledge boundaries. Hence, 
the boundaries, I have focused on are the boundaries between different 
knowledge areas. It is, however, not the boundaries I have studied, but the 
activities in knowledge work across boundaries, aiming for innovation, in 
collaborative groups that have been in focus in my studies.  

2.2 Processes in Knowledge Work 
In order to appreciate and understand the collaboration in boundary-
crossing work groups we must understand the knowledge work in terms of 
interaction (Braf, 2000; Huang and Newell, 2003; Newell et. al., 2002; 
Nonaka and Konno, 1998; Nonaka, Konno, and Toyama, 2000; Nonaka 
and Toyama, 2003; Ratcheva and Binks, 2002; Swan et. al., 1999). This 
section intends to illuminate both questions and knowledge about: firstly, 
problem solving and innovation. Secondly, collaboration and knowledge 
integration are addressed, and thirdly, communication, interaction and 
coordination are outlined. Fourthly, I also point to the importance of 
context in knowledge work. These four areas illuminate important 
processes to manage in knowledge work across boundaries.
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2.2.1 Problem Solving and Innovation Processes
The creation of today’s complex systems of products, services and 
processes requires the merging of knowledge from diverse national, 
disciplinary and personal skill-based perspectives (Swan et. al., 1999), and 
can be approached either as problem-solving or as innovation (Fitzgerald, 
Russo, and Stolterman, 2002). Knowledge work across boundaries, aiming 
for innovation, implies that following an innovative approach, a creative 
way to form something new is taken. Here, creativity can be seen as an 
attitude inherent in the innovation process and present in all stages 
(Lapierre and Giroux, 2003).
The increasingly distributed knowledge necessary for innovation, poses 
new challenges for knowledge-sharing and knowledge-creation in 
innovative groups. Creativity within groups is becoming more and more 
important as innovation seldom is an individual responsibility, and 
innovation processes, therefore, are becoming more interactive and the 
importance of networks and networking for innovation need to be 
emphasised (Swan et. al., 1999).  
In this situation, opportunities and possibilities need to be in focus, and 
creativity is the main activity, in contrast to traditional problem-solving 
which starts with an identification of what is interpreted as problems. In 
problem solving, analyses of the causes for the problems are made, 
possible solutions are suggested and, finally, a plan for implementation is 
created (Fitzgerald et. al., 2002). Hence, a problem-solving approach is 
seen as a way to get away from an unwanted situation and analysis of the 
situation is the starting point. 
Becoming innovative denotes that a focus on problems is abandoned and a 
focus on opportunities is taken instead. In fact, innovation focuses on what 
could be and on sharing of opportunities (Ulrich, 2002). Therefore, to 
innovate means to create something new and different, and to be creative 
(Dahlbom, 2005), while the problem-solving focus, according to Zemke 
(1999), is a zero-sum game that directs the focus to what is wrong. One 
distinct difference between problem solving and innovation is that 
problems call for solutions, while opportunities invite us to meet them 
(Adams, Schiller, and Cooperrider, 2004).  
Innovation has come to replace efficiency and quality as the main source of 
competitive advantage for firms from the 1990s onwards (Swan and 
Scarbrough, 2001). Consequently, innovation is subject to a widespread 
collection of definitions and approaches. Literature on innovation has 
incorporated perspectives varying from traditional structuralist to more 
process-oriented approaches, and, currently, arguments for extension of the 
process approaches are emerging (Swan et. al., 1999). The argumentation 
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is based on the fact that the context for innovation has changed from the 
traditional business unit to the more decentralised or even virtual unit. 
Innovation should, therefore, be viewed and approached as interaction in 
networking across boundaries (Swan et. al., 1999).  
Taking the perspective of innovation as a process, innovation can be 
depicted as a set of recursive and overlapping “episodes”, which move 
from initial awareness of new ideas, to the selection or rejection of 
particular ideas, to implementation. If implementation is successful, new 
ideas are utilised in the form of new products, services, or ways of 
organising, and are used routinely in the organisation (Swan and 
Scarbrough, 2001). At the point where the innovation has become routine, 
it stops being viewed as an innovation. A similar way to describe the 
process of innovation is as a rhythm of search and selection, exploration 
and synthesis, and cycles of divergent thinking followed by convergence 
(Leonard and Sensiper, 1998).  
The innovation process is often presented as linear. However, within the 
above described pattern of linearity, the stages of idea generation through 
implementation recur on a smaller scale at each step. Accordingly, the 
innovation pattern occurs as fractals, with small decision cycles embedded 
in larger ones (Leonard and Sensiper, 1998). This is also the reason for 
Swan and Scarborough’s choice to call it episodes instead of stages, they 
say; “the limitations of stage models of innovation, particularly in relation 
to the complex information systems are well known” (p. 4.). For example, 
lessons learned during implementation may well add awareness and 
influence the design or create new ideas.
An innovation can be a new product or a product extension, a service or 
new processes, and most innovations come from gaps between existing 
product and customers’ expectations (Dahlbom, 2005; Ulrich, 2002). 
Hence, innovation focuses on creating the future, rather than on relying on 
past success.  As a consequence, innovations are important because they 
foster growth and long-term prosperity for companies (Schumpeter, 1994; 
Ulrich, 2002). In order to become innovative, it is important to let go of old 
behaviour and become accustomed to new ways of doing things, but 
learning to forget the old behaviour is almost as difficult as learning to 
adapt new ways of seeing things, as it requires an openness for learning 
(Ulrich, 2002).
The more innovative the new product, process, service or organisational 
form, the less likely it is that the objectives have been spelled out in 
detailed specifications, simply because it is more difficult to anticipate all 
needs and possible interactions in a radically new product or process 
(Leonard and Sensiper, 1998). Individuals who create and implement an 
innovation have to exercise judgement and make dozens of decisions on 
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their own initiative, about how to reach the agreed-upon objectives. The 
group must be guided by an understanding of the purpose that extends 
beyond explicitly stated goals. A guiding concept need not be expressed in 
words to be powerful in aligning individuals during innovation.
Today, with expectations to boost innovation and creativity by having 
access to differentiated knowledge and competences from within or across 
organisations, groups need to deal with innovative processes in new ways. 
In addition, since the work is organised around processes consisting of 
many dislocated and unstructured activities these groups become 
increasingly dependent on ICT.

2.2.2 Knowledge Integration 
Successful management of knowledge work3 requires that all parties have 
both the will and ability to share knowledge, find new knowledge and to 
take initiatives to do this (Braf, 2000). Usually, knowledge-creation is the 
outcome of an interactive process within a group, and not something done 
by an individual (Newell et. al., 2002). This implies that to share 
knowledge is to change it and, thus, create new knowledge.
Consequently, knowledge-creation should be understood as a course of 
action in which the members of a group unite their knowledge, experiences 
and expertise in new ways. As a result, the success of groups working 
across boundaries is dependent on their sharing and creation of knowledge; 
a difficult enough task in a homogenous, co-located group. When taking 
this human-centred view on knowledge, it is regarded as socially 
constructed, and transferred through participation and shared experiences. 
This means that the underlying activities, whereby knowledge is acquired, 
created, shared and applied, are in focus (Newell et. al., 2002). Here, the 
support from management, good communication and culture, and also the 
ability to share knowledge, are emphasised as means for successful 
handling of knowledge.
In a boundary-crossing group working on a shared challenge, each 
participant frames both problems and solutions within patterns and models 
s/he understands best (Leonard and Sensiper, 1998), leading to a large 
variety of perspectives. Moreover, participants draw on their pools of tacit 
knowledge, as well as explicit knowledge to contribute to the groups work 
(Leonard and Sensiper, 1998). Therefore, knowledge-sharing and 

3 I find it better to talk about the management of knowledge work rather than of knowledge management. 
This is based on my view that we can not manage knowledge; instead, we can support and facilitate 
knowledge work. Still, knowledge work is often referred to and analysed in terms of knowledge 
management; a reason why the term knowledge management also is found in this thesis.
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knowledge-creation across organisational and social communities require 
an investment in interpersonal relationship-building, so that those involved 
can make sense of, and envisage the broader goals of the group’s 
collaborative work. It is, therefore, important that new groups build a 
relationship before they can effectively collaborate electronically, and this 
is usually done face-to-face (McDermott, 1999b). This becomes 
particularly important in groups working across boundaries.  
Swan et. al. (1999), argue that the community view recognises that 
knowledge has to be continuously negotiated and, thus, the community 
model emphasises that dialogue should take place through active and 
systematic networking. Hence, in new boundary-crossing innovative 
groups, knowledge has to be continuously negotiated through social 
interaction processes. In a well-managed process, this will steer the work 
towards creativity, as different viewpoints create energy that is channelled 
into new ideas. This enterprise requires time and effort, but often results in 
innovations.
Cohen (1998), claims that the most important context for knowledge-
creation is a fabric of ideas, each enriched and textured through the 
connections it has to other ideas, and, hence, not one clear theory. This is 
why a certain variety is desirable for innovation; more alternatives make it 
more likely that a frame-breaking point of view will be presented. This is 
one important reason why intellectually heterogeneous groups are more 
innovative than homogeneous ones (Leonard and Sensiper, 1998).
The increased creativity by being heterogeneous is true only up to a certain 
point; thereafter it becomes too complex and varied to manage. It is, 
therefore, necessary to create a common stock of knowledge to facilitate 
these processes. This is done through sense-making processes within the 
group. Nonaka and colleagues (1994; 1998; 2000; 1995; 2003), call this 
overlapping knowledge redundancy, while Grant (1996), calls it 
knowledge integration. No matter what we choose to call it, overlapping 
knowledge is essential because it allows the ability to envisage a social 
system of joint actions. If the redundancy or integration level is low, it is 
more difficult to appreciate each other’s perspectives, but it offers larger 
possibilities for innovation. On the other side, if knowledge redundancy or 
integration is large, it is easier to understand different perspectives, but the 
possibilities to offer innovative ideas are much smaller. Huang and Newell 
(2003), emphasise the importance of exploring knowledge integration in 
cross-functional projects, since our understanding of how knowledge is 
integrated within these groups remains limited. 



  – Area of Concern –  

– 21 – 

2.2.3 Interaction and Communication  
The need for knowledge to be understood as: embedded in, constructed 
from, and through social relationships and interacting has been highlighted 
by several authors (e.g. Blackler, 1995; Boland and Tenkasi, 1995; Brown 
and Duguid, 1998; Nonaka, 1994; Nonaka et. al., 2000).
To understand organisational knowledge work, you have to focus on 
communication (Braf, 2000) and interaction (Nonaka et. al., 2000). In 
order to understand what is meant by communication and interaction, we 
need to contrast them to some related concepts. Here, I will compare and 
contrast interaction to communication and collaboration. Moreover, 
coordination in collaborative boundary-crossing groups will be discussed 
in terms of communicative acting.  
In the dictionary (Nationalencyklopedin, 2006), communication is defined 
as transfer of (intellectual) information. It is necessary to have a language 
or some code through which the information is expressed, as well as a 
medium through which it is transferred. Communication can be verbal, as 
in speaking or writing, but it can also be non-verbal, as in body-language. 
Interaction is defined as cooperation or teamwork – a process in which 
groups or individuals through their actions mutually influence each other. 
The influences can be transferred through language, gestures or symbols 
(Nationalencyklopedin, 2006). The differences between communication 
and interaction, according to these definitions, do come down to the fact 
that communication is about transfer of information, while interaction is 
about a social interplay between individuals or groups.
In more detail, interaction is built on two concepts; “inter” and “action”, 
leading to the meaning: acting together or acting on each other and this 
makes the concept interaction related to concepts such as cooperating and 
co-acting (Varey, 2005). In line with these definitions interaction is defined 
by Wiberg (2005b), as the combination of inter-personal communication 
and collaboration around a shared object. Communication is explained as 
information exchange between two persons, and collaboration is explained 
as two or more people working on a shared object or artefact. During 
collaboration, feedback and feed through are produced within the 
operations. Accordingly, interaction can be understood as a concept which 
incorporates communication and collaboration.  
Interaction in every-day language, according to Varey (2005), is perceived 
as something that takes place in co-presence. Hence, social interaction 
takes place when two or more people are physically present in the same 
place. However, contemporary technology has eliminated the demand for 
co-presence for interaction and has resulted in interaction being interpreted 
as “action at a distance” (Varey, 2005), who also states that interaction 
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demands synchronous activity, while communication can be made 
asynchronically.
Management of knowledge work involves people, relationships and social 
factors such as trust and commitment. This is because successful 
collaboration, depends to a large extent, on the capability of team members 
to build trust, rapport and respect to bridge differences (Larsson, 2005). An 
increased amount of communication is, therefore, necessary to have in this 
type of work. It is believed that an increased amount of communication 
and coordination leads to the creation of kinship (Hertel, Geister, and 
Konradt, 2005).
As discussed, members of groups working across boundaries must be able 
to communicate and interact in ways which make it possible to share and 
create knowledge. Knowledge-sharing across boundaries is, however, 
likely to be more difficult than within boundaries, due to the lack of shared 
symbols. People use symbolic language to make sense of situations that are 
new, problematic, ambiguous or unsettled, and metaphors are particularly 
useful for defining and understanding new phenomena because they serve 
as carriers of meaning from a situation that is well understood to one that is 
not (Schultze and Orlikowski, 2001). Hence, metaphors take the role as 
boundary objects, i.e., as “things” that work to establish a shared context 
that “sits in the middle” between different disciplines (Star, 1989). 
Boundary objects have an important role in the process of attributing 
meaning that can be represented, learned and transformed across 
disciplinary and professional boundaries, thus, yielding knowledge 
(Carlile, 2002). While metaphors are fundamental to our way of thinking 
and acting in the world they are particularly useful means “to think with” 
when considering novel, complex and poorly understood phenomena. This 
is because of their generative quality as carriers of meaning across 
conceptual realms (Schultze and Orlikowski, 2001).
Hence, to enable knowledge-sharing and knowledge-creation, the vital 
processes of dialogue and experience-sharing need to be facilitated by the 
management of interaction and communication in these groups. Boland 
and Tenkasi (1995), describe this communication in terms of perspective 
making and perspective taking. Perspective making is communication 
which takes place within a community and strengthens its established 
knowledge, while perspective taking is communication which makes it 
possible to incorporate knowledge from other communities. Both these 
ways are important in boundary-crossing groups.  
In addition to the lack of shared symbols, work in a distributed 
environment adds further complexity to the situation. This is because 
workers in distributed environments lose many of the opportunities for 
informal collaboration and knowledge-sharing more readily available 
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among co-located groups. Managers are, therefore, forced to create shared 
contexts for work groups as a mechanism for overcoming the constraints of 
distributed work environments.  
Accordingly, we need appropriate strategies that support interactive 
information and communication needs in horizontal flows in today’s 
collaborative boundary-crossing groups. This is distinct from the 
traditional vertical information flows which usually function as a control 
mechanism and reinforce both hierarchy and employment relation. In 
contrast, the horizontal information linkage coordinates tasks across 
functions and disciplines imposed by traditional organisational boundaries 
(Haag, Cummings, and Dawkins, 2000; Morabito, Sack, and Bhate, 1999). 
In an article where processes of knowing are discussed, Tsoukas (1996), 
argues that organisations can be seen as distributed knowledge systems. 
The key to achieving coordinated action, given the distributed character of 
organisational knowledge, does not depend on those higher up collecting 
more and more knowledge, but on those lower down finding more and 
more ways of getting connected and inter-relating the knowledge each one 
has, according to Tsoukas (1996). Hence, this is one important challenge 
when aspiring to support knowledge-sharing, knowledge-creation and 
knowledge-use across boundaries.

2.2.4 Creation of Shared Context 
It has been found that one of the fundamental errors in knowledge 
management projects is not understanding that a primary intermediate 
purpose of managing knowledge is to create a shared context (Fahey and 
Prusak, 1998). Shared context means a shared understanding of the 
organisational external and internal worlds and how these worlds are 
connected. In the absence of a shared context, individuals with differing 
perspectives, beliefs, assumptions and views will collide in their work 
(Fahey and Prusak, 1998).
The importance of a shared context for knowledge work has been further 
discussed (e.g., Augier, Shariq, and Vendelø, 2001; Holst, 2004a). The 
context is important because knowledge-creating processes are necessarily 
context-specific (e.g.,  Augier et. al., 2001; Nonaka and Konno, 1998). 
Augier et al (2001), suggest that context is an individual construct, 
deriving from Polanyi’s statement that all knowledge is personal 
knowledge, hence, no context is shared. They also show that if members of 
a group know each other better, they will experience fewer obstacles to 
knowledge-sharing and improvisation, since their contexts will have many 
similarities.  
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Nonaka (1994), argues that to bring personal knowledge into a social 
context, within which it can be amplified, it is necessary to have a field that 
provides a place in which individuals’ perspectives are articulated and 
higher-level concepts are developed interactively. This place is defined as 
Ba4 by Nonaka and colleagues (1994; 1998; 2000; 1995; 2003). Ba is a 
shared context that can be physical, virtual, and mental, or any 
combination of these, in which knowledge is created, shared and used.
When people come together in new groups, they share, create and use 
knowledge as they interact during the processes of work. In this situation, 
dialogue becomes more important for knowledge-sharing and knowledge-
creation. As context is based on the individual’s interpretations of a 
situation, the individual’s context transforms over time as it is confronted 
with other individuals and constraints imposed on the situation (Augier et. 
al., 2001). Hence, during interaction, people develop and modify their 
inter-subjective understandings and, as a result of these processes, contexts 
emerge and  are transformed, as illustrated by the  POM-model5

(Checkland and Holwell, 1998). POM is a process-based model for making 
sense of organisational meaning-creation, involving dialogue and 
negotiation processes supported by ICT. Consequently, contexts are 
mutually constituted, constantly shifting situations, which emerge through 
the interaction of the individuals involved (Augier et. al., 2001).  
The focus on context in this section has been on the shared mental context 
in terms of shared visions or mental models and processes. In the next 
section, I will go into more detail regarding the technological contexts that 
are equally important in boundary-crossing collaborative work. These IT-
based contexts need to enable and support the processes that have been 
discussed in this section. Together with the physical environment, they 
create a collaborative working environment for distributed and boundary-
crossing collaborative working groups whose aim is innovation.

2.3 Enabling and Supporting ICT  
It is argued that since ICT facilitates the processes of communication, 
coordination and creation of new knowledge (Haag et. al., 2000), as well as 
breaks down traditional boundaries of time and space (Depickere, 1999; 
Erickson and Kellogg, 2003; Jackson, 1999; Kling and Hara, 2002), work 
across boundaries, often on a global scale, is both facilitated and promoted. 
ICT helps us to function in distributed collaborating groups where 
knowledge is shared, used and created according to this view. 

4 Ba is further presented in Section 3.4.
5 The Processes of Organisational Meanings Model is further presented in Section 3.3. 
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How to support the sharing and creation of knowledge within collaborative 
boundary-crossing groups with ICT is not fully known yet. One important 
issue to look at is the fact that when organisations are stretched across time 
and space, they lose the opportunities for innovation through the casual 
sharing of knowledge and learning induced by physical proximity. As 
Prusak (1997), puts it: if the water cooler was a font of useful knowledge 
in the traditional firm, what constitutes a virtual one? Moreover, when 
working across boundaries, the management of knowledge integration 
becomes important. These issues, point to the importance of an ICT-based 
context which enable and support innovative and knowledge creating 
processes.
This section first outlines and describes how the use of IT has developed 
from administrative data processing in the office, towards ubiquitous use 
for interaction any-time and any-place. The chapter, thereafter, gives 
descriptions of some ways that development and research on collaborative 
working environments have taken. The first example stems from the 
computer supported cooperative work (CSCW) area and focuses on 
mediaspaces. Within mediaspaces, informal and synchronous interaction 
has been focused on. Distributed work has mainly been addressed through 
work-place studies as a way to inform design of technology in CSCW (e.g. 
Bannon and Schmidt, 1989; Hollan and Stornetta, 1993; Nardi et. al., 
2002).
The chapter then goes into how ICT can be used in knowledge work. As 
the second example of CWE research, I present learning commons which 
stems from the library area and in which learning and knowledge-creation 
are in focus (e.g. Beagle, 2004; Cowgill, Beam, and Wess, 2001; 
Lundkvist, Sundlöf, Tanskanen, and Tiburzi, 2005). Both examples of 
CWEs, i.e. mediaspaces and learning commons, have been developed with 
the aim to support and enable interaction and collaboration in distributed 
groups. There are, of course, many other examples of CWEs, but I have 
chosen these two as indications of what directions research and 
development of CWEs have taken and the issues that have been focused 
on.

2.3.1 Moving from Information to Interaction Focus 
Contemporary IT usage is becoming increasingly focused on interaction 
and coordination, instead of merely storage and processing of data and 
transactions. We are leaving the so called information society and are 
entering the interaction society, according to Wiberg (2005a; 2005b). As a 
result, researchers within the Informatics field have lately begun to focus 
on IT as a part of every-day life (e.g. Bradley, 2006; Croon Fors, 2006; 
Dahlbom, 2003, 2005). This can be contrasted to the traditional focus 
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within informatics, where mainly work and work-related tasks and 
situations has been focused on (Dahlbom, 1996). Additionally, the 
organisational and work-related use of ICT is becoming increasingly 
ubiquitous.
In the words of Dahlbom (1996 p. 38):  
”in the modern world, technology has become so much more than a value 
neutral tool; technology has become an expression of interests, and 
implementation of our values, an extension of our selves, a form for our 
lives. What used to be tools and machines that we could keep at arms 
length has crept up on us, turning into something with which we constantly 
interact. People and technology have become intertwined. You can not 
understand the one without understanding the other.”
Due to the extensive use of IT in support of social interacting, Wiberg 
(2005a; 2005b), proposes that the information technology acronym IT 
could now be re-interpreted as an acronym for interaction technology. In 
this thesis, I focus on the use of IT for interaction and knowledge-sharing 
and knowledge-creation; hence, I find the idea of viewing IT as interaction 
technology interesting. I do, however, acknowledge that IT for information 
dissemination, data retrieval and storage, and so on, still is the dominant 
use. Nevertheless, the use of IT for social interaction, management of 
relationships and distributed collaboration has increased and it is this type 
of use that is focused on in this thesis. I do, however, for the sake of 
simplicity and clarity continue to refer to information technology as IT, 
and the acronym ICT when referring to communication and interaction 
aspects of IT use.
Several reasons for the emerging interaction society are pointed out by 
Wiberg (2005b). New technology is continuously designed and makes it 
possible for people to communicate and collaborate in new ways. 
Examples of new types of interaction devices, such as pagers and mobile e-
mail devices, as well as interaction software, such as ICQ, are given by 
Wiberg (2005b). My view, in line with Dahlbom (1996), is that it is not 
new technology, but basically the same technology being used in new 
ways (since much of what is called new technology is based on 
telecommunications and the internet). This makes the mobile phone and 
the computer central when discussing the interaction society. New 
infrastructure and new ways of putting the technology to use are also 
pointed out as explanations for the interaction society. Finally, new user 
patterns and behaviour are pointed out as important enabling components 
(Wiberg, 2005b).
Additionally, when we address the interaction aspect of technology, it is 
important to remember that the purpose of using the technology differs 
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from when we focus on information. When using technology for 
information, focus is on producing something, for example calculations, 
while a focus on interaction addresses the maintaining of social 
relationships (Wiberg, 2005b). These differences give the computer a 
different role; from having been used for administrative data processing, it 
is now often a mediator for communication and interaction.  

2.3.2 Computer Supported Collaborative Work 
Parallel to the increased importance of teams in organisations, new ICT, 
often called groupware, has been developed to support teamwork (e.g. 
Bansler and Havn, 2006; Ellis et. al., 1991; Pinelle and Gutwin, 2005). 
Collaboration technologies of today come in many different forms, but 
collaboration tools have often been developed without consideration to 
cultural differences and complex team structures. These issues are now 
becoming more recognised (Hayes and Walsham, 2001; Pinelle and 
Gutwin, 2005). The general assumption has been that workers are 
organised into teams, with clearly defined and stable roles, and the aim of 
technology has been to provide support at the team level, presupposing a 
stable organisational backdrop and predictable structure to workplace 
interactions (Nardi et. al., 2002). Moreover, current collaboration tools 
have often been created to support basically sequential work processes and 
clearly defined project management procedures, rather than to enable and 
support the actual team work. Finally, these tools are usually oriented 
towards solving the problem of making scarce information and knowledge 
available to team members (e.g. Newell et. al., 2002). 
Even though the boundaries of CSCW have been discussed through the 
years (e.g. Bannon and Schmidt, 1989; Crabtree, Rodden, and Benford, 
2005), CSCW is a field concerned with building systems to support people 
working together. Research about CSCW, according to Mackay (1999), 
has focused on the user, with models based on shared workspaces, 
coordinated communication and informal interaction as the starting point. 
It has been found that systems aimed at the more formal aspects of work 
have shown unable to support informal communication and to handle the 
situated, contingent nature of even the most seemingly predictable work 
(Fitzpatrick et. al., 1996).
Hence, building relevant and useful systems is a difficult task, as the nature 
of the medium both constrains and facilitates social control (Wellman, 
Salaff, Dimitrova, Garton, Gulia, and Haythornthwaite, 1996). Bittan 
(1993), has found that video often is preferred, even though it really does 
not show any advantages compared to other technologies. Therefore, in 
CSCW, much attention has been given to which types of technology that 
best can produce an environment which is as close as possible to “being 
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there” (Bittan, 1993; Hollan and Stornetta, 1993), and considerable focus 
has been placed on issues of awareness (e.g. Bødker and Christiansen, 
2006; Leinonen, Järvelä, and Häkkinen, 2005).
Hollan  and Stornetta (1993), suggest that, so far, we have been designing 
crutches instead of shoes6, with the starting point that there is an ideal way 
to communicate, “being there”, and that this is damaged when we can not 
meet physically. They argue that we must develop technology that people 
prefer to use, even though they can meet physically, i.e. technology that 
goes beyond “being there”. Even if the argument is more than ten years 
old, my view is that this is still the case.  
To be able to solve these issues, questions such as how groupware is 
designed, implemented and adapted in virtual groups have been discussed 
and scrutinised (e.g. Bansler and Havn, 2006; Bødker, Pors, and Simonsen, 
2004; Fitzpatrick et. al., 1996; Pinelle and Gutwin, 2005). The suggested 
technologies have often been based on fairly simple extensions of two 
existing models of communication, namely, formal meetings and 
telephones according to Mackay (1999).

Figure 2.1. Time – Place Matrix after (Ellis et. al., 1991 p. 41) 

Groupware technologies can be conceived to help a face-to-face group, or 
a group that is distributed over many locations, see Figure 2.1. Moreover, 
groupware can also be conceived to enhance communication and 
collaboration within a real-time interaction or an asynchronous, non-real-
time interaction. Hence, groupware is typically categorised into a time-
location matrix including these four types of interaction (Ellis et. al., 
1991). The matrix distinguishes between synchronous and asynchronous 
work, as well as between co-located and distributed settings. In this thesis, 
I do not focus distinctly on one single part of the matrix, instead, I am 

6 Crutches are used in a hopeless situation, while shoes are used to take us where we want to go effectively and comfortably.
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interested in understanding how boundary-crossing, and often distributed, 
groups interact and collaborate. Therefore, all four aspects of the matrix 
are important for this thesis.  

An Example from CSCW - Mediaspaces 
One way to address the issues of “being there” is found within 
mediaspaces. Mediaspaces can incorporate shared workspaces, coordinated 
communication and informal interaction, but it is informal communication 
that is emphasised, trying to provide people who are working at a distance 
with the opportunity to act together in ways they take for granted in co-
located cooperation. According to Mackay (1999), the increased networked 
computing through the internet, and the decreasing cost of video 
technology, have made distributed video a fashionable choice for attending  
to the problem of providing a distributed social framework.  
At first, mediaspaces appear to be a web-based conferencing system. 
However, mediaspaces with their emphasis on informal and open-ended, as 
well as formal communications, are much more than that, and they are, 
therefore, an important approach for supporting distributed cooperative 
work groups. A mediaspace is an audio, video and computing environment 
which supports distributed groups in their daily tasks by providing 
awareness, communication and collaboration services (Roussel, 1999). 
Gaver (1992), characterizes mediaspaces as computer-controllable 
networks of audio and video equipment, used to support synchronous 
collaboration.
Technologically, a mediaspace is made up of a group of offices and public 
spaces which are connected through an audio/video network. A 
mediaspace provides the users with different types of services. There are 
many types of functions, but the most common examples are: Awareness 
view, which is a window where a series of small images show different 
nodes of the mediaspace at regular intervals (Roussel, 1999). Office share 
is a background connection used to share an office with someone for a long 
period of time (Mackay, 1999). Videophone is an audio and video link 
between two nodes which is used for traditional phone calls (Roussel, 
1999). Finally Glance is a one-way video connection lasting for a few 
seconds to see if someone is there (Mackay, 1999). Chance encounters
(Bittan, 1993; Bly et. al., 1993; Hollan and Stornetta, 1993), and Group
discussions (Bittan, 1993; Bly et. al., 1993; Hollan and Stornetta, 1993), 
are also typical ways to make use of mediaspaces. The term mediaspace 
indicates an analogy to the everyday space. Mediaspaces are said to 
support virtual co-presence, to act as tailorable office spaces, meeting 
rooms or hallways (Gaver, 1992).  
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Mediaspaces were designed to model the informal communication which 
occurs in common areas at shared work places. The goal has been to create 
a technology-supported analogue to the mail room or cafeteria. In this 
mediaspace, the connection was always there. Thus, conversations were 
ongoing among people. Bly et. al. (1993), describe how they found their 
own social and work relationships changing when they used the 
mediaspace, and they highlight the need for research in user-tailorability of 
the interface and support to manage privacy issues.  
One of the biggest issues regarding mediaspaces is privacy. Questions 
about how we can balance the need for privacy with the benefits of an open 
mediaspace are at the centre of attention in the research community (e.g. 
Bly et. al., 1993; Fish, Kraut, Root, and Rice, 1993; Roussel, 1999). 
Awareness view and glance are essential for the provision of awareness of 
the presence and activity of others in a mediaspace without intruding. 
These services break rules in the normal world and this makes it important 
to design mechanisms to ensure the users’ privacy, in order to keep the 
system as open and accessible as possible (Roussel, 1999). Another 
important issue in mediaspaces is to give as natural notifications as 
possible. For example, if someone is glancing at someone else, the sound 
of a door opening was used at RAVE (Mackay, 1999).
Mackay (1999), argues that it is important to consider the ways in which 
videos are set up and used within a social setting. Mediaspace designers 
must consider the context in which their technology will be used and 
ensure that users can easily adapt them to meet specific needs. Moreover, 
the mediaspace interface should be integrated into the software 
environment in the same way that its physical devices are in the real world, 
according to Roussel (1999). He means that we must think of the software 
infrastructure of a mediaspace as a component to integrate into existing 
practices, and not in terms of a new application. Further, he argues that the 
mediaspace software should be tailorable and possible to adapt to suit the 
users’ needs. Thus, the flexibility of the mediaspace is important to 
consider when the mediaspace is designed.

2.3.3 ICT for Knowledge Work  
As pointed out above, groups collaborating in distributed ways typically 
make heavy use of communication technologies such as e-mail, telephone 
and groupware (Cramton, 2002; King and Frost, 2002), and ICT is, 
therefore, oftentimes viewed as an important enabler and facilitator of the 
management of distance, as well as knowledge work. In knowledge work, 
ICT systems enable the processing of knowledge, provide the medium and 
also the means for capturing the output of knowledge work (Newell et. al., 
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2002). Hence, ICT can provide a network to enable communication, 
facilitating knowledge-intensive work in interactive innovation projects. 
Moreover, because of ICT, distributed work occurs at a considerably faster 
pace than it did earlier when only asynchronical communication was 
possible, while we, today, can communicate both asynchronically and 
synchronically across the globe. However, it is important that this is done 
together with applicable management of people and organisational 
practices in order to support dynamic networking across distributed 
communities of practice (Swan et. al., 1999). It is also important to 
remember that IT does not create knowledge, nor does it guarantee 
knowledge exchange it is only a channel for these processes.
Lot of research has focused on technological possibilities in support of 
knowledge-intensive work, even though the focus and approaches differ 
between researchers. A few examples from the European and Scandinavian 
Journals of Information Systems are: the use of information systems 
designated as resources for knowledge-sharing (Taylor, 2004), the creation 
of competitive advantages (Duhan et. al., 2001), the use of IT as a way to 
manage competence (Lindgren and Stenmark, 2001), and as support for 
collaboration in boundary-crossing work (Munkvold, 1999). In relation to 
this, Walsham (2001), argues that computer-based systems can support 
knowledge activities, but that we must make sure that what we support is 
the development and communication of meaning between people. In 
connection with this, Panagiotidis and Edwards (2001), argue that the 
development of a knowledge management system can not be separated 
from organisational learning practices, since it should be the result for 
these very practices. Also Huber (2001), is concerned with the  human, 
organisational and technological balance when implementing a knowledge 
management system. Finally, the situated character of information systems 
is discussed and related to the support of organisational memory (Randall, 
Hughes, O'Brien, Rouncefield, and Tolmie, 2001).  
One important issue to consider in distributed knowledge work and ICT-
enabled interaction is that information richness decreases as non-verbal 
information, such as facial signals, direction of eye-gaze, gestures and 
posture, is more difficult or impossible to interpret (Larsson, 2005). It is 
often argued that face-to-face discussions are the ultimate type of 
communication, and possibly irreplaceable. On the other hand, in the 
distributed situation, face-to-face communication can be costly and 
disruptive, and mediated communication may sometimes be preferable 
(Nardi and Whittaker, 2002). At stake are the costs for organisations of 
transporting and housing people in another location, and the costs to 
workers for being away from their local work setting. Therefore, we need 
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to choose systems that support media richness for the knowledge-creation
process.
As mentioned above, face-to-face communication is considered as the type 
of communication which is most media rich, while e-mail is viewed as 
rather lean in information richness theory. However, Lee and Ngwenyama 
(1997), have shown that media richness needs to be considered as a 
subjective and contextually dependent phenomenon rather than as an 
objective characteristic of the technology. In line with this, Nardi and 
Whittaker (2002), are optimistic that some technologies can aid a sense of 
social connection, even though they are lean in information richness. One 
such technology is instant messaging (IM). They have found that people 
using IM experienced a strong sense of others that helped them establish 
effective communication zones. People were extremely positive about 
knowing who was around, even if they did not want to communicate 
directly. In Mirijamdotter et. al. (2006a) similar conclusions were reached.

An Example of ICT for Knowledge Work - Learning Commons 
My second example of a CWE that is emerging is called Learning 
Commons (LC). A learning commons is a concept which involves both 
space and place that promotes collaborative learning for the purpose of 
knowledge-creation. The development of learning commons has begun 
within the area of university libraries. The development is based on the 
need to change libraries and librarians’ ways of working, with the purpose 
of creating a learning and knowledge-creating environment for students, 
within or in close connection to the library. A learning commons is both a 
physical and a virtual environment. The idea is that people will be enabled 
to share information with each other, so that they can share and create 
knowledge. Hence, a learning commons is intended to support and enable 
collaborative and cross-disciplinary learning and knowledge-creation. One 
important factor is that the students will be more autonomous and will 
manage their own learning at the same time that they help each other in 
knowledge-creation (Lundkvist et. al., 2005). All of this is enabled and 
supported by the library environment and its human and technical 
resources.
The history of learning commons starts with libraries that have created 
“information commons”, equipped with technology and staffed by 
information specialists (Bailey and Tierney, 2002; Beagle, 1999; Beagle, 
2002; Cowgill et. al., 2001). Such developments have, nevertheless, 
continued to support the traditional goal of enabling the manipulation and 
mastery of information (Bennet, 2003). A desire to change the libraries and 
librarians’ work procedures, with the purpose of creating a learning and 
knowledge-creative environment for students, has developed from this. 
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The idea is to enable students to manage their own learning through a 
design which both prompts and facilitates the use of the full range of 
library resources that colleges and universities assemble to support 
learning.
Learning commons is envisioned as a “community of learning 
communities”, bringing people together around shared learning tasks, 
sometimes formalized in class assignments. As such, it takes the 
information commons concept, which typically emphasizes the individual 
manipulation and mastery of information in a computer-supported 
laboratory environment, to a new level. These creative environments 
represent a significant departure from information commons. 
This community-centred learning approach provides a new model for 
libraries, as conveners of conversation and facilitators of learning with 
information technology and academic faculty partners, and a lot of work 
has been done in this area lately, both from a staff perspective (e.g. 
Mirijamdotter and Somerville, 2003, 2004, 2005; Somerville, Huston, and 
Mirijamdotter, 2005; Somerville and Mirijamdotter, 2005a; Somerville and 
Mirijamdotter, 2005b), and from a student perspective (e.g. Lundkvist et. 
al., 2005; Mirijamdotter et. al., 2006a; Somerville, Chu, Gillette, Holst, 
Kurfess, Lundquist, Mirijamdotter, Sundlöf, Tanskanen, and Tiburzi, 
2005).
Bennet (2003), argues that the goal of libraries today might more 
appropriately be described as “supporting collaborative learning by which 
students turn information into knowledge and sometimes into wisdom”. 
Thus, the LC is a resource centre for the students and should provide place, 
space, strategies and resources for addressing the problem at hand. The 
student should be able to ask questions and to start a dialogue with people 
knowledgeable in the field, find related material, evaluate the information, 
and manage the assignment successfully and in due time.
A LC must accommodate frequently changing learning tasks that students 
define for themselves, not information-management tasks defined and 
taught by library or academic computing staff (Bennet, 2003). The 
advantage of a library location is that only there can the LC be surrounded 
by a rich, complete environment of print, electronic, and human 
information resources (Lundkvist et. al., 2005). Because the function of a 
LC is to enable students to manage their own learning, it should, for that 
reason, be designed so as to both prompt and facilitate the use of the full 
range of library resources that colleges and universities assemble to 
support learning. 
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2.4 Summary and Reflection
This chapter intends to give a rich picture of how organisations today are 
striving to become more innovative and flexible, and outlines the area of 
concern in this thesis. The objective is to create an increased understanding 
of important concepts, as well as contexts that embrace the Area of 
Concern in this thesis.
The chapter focuses on knowledge work and the transition from traditional 
ways of working, towards distributed and boundary-crossing collaborative 
work. The chapter is divided into three parts and these parts are: organised 
work, processes for knowledge work and enabling and supporting 
technology. The first section describes and discusses different types of 
organisational work. Organisations attempt to get away from a focus on 
problems, for a focus on opportunities, by forming distributed and 
boundary-crossing groups. The second section focuses on processes and 
activities in knowledge work from the perspective of innovation and how it 
is carried out. Finally, the chapter ends with a section about supporting and 
enabling technologies. In this section, I turn the focus towards how ICT 
can mediate collaboration and innovative processes in distributed and 
boundary-crossing working groups. I also give an outline of the research 
area CSCW and give two examples of technological environments that 
have been developed to support groups that collaborate in distributed ways.  
In my view, descriptions of managing distance, in the past, are focused on 
how organisations managed co-located groups at a distance. Some 
managers were sent to the site and communication took place between 
different managers. As I see it, this is in contrast with today, when working 
groups have to manage their internal interaction and collaboration across 
boundaries. Today, it is the actual work that has to be managed in 
distributed teams, while before, it was managers that managed a distributed 
organisation while workers were co-located. Even though the knowledge 
about how to manage distributed work is ancient, it has now moved into 
the smaller collaborative working group, instead of staying at the top level 
of managers. Another important difference is the possibility for 
synchronous communication today. In earlier days, only asynchronous 
communication was possible.  
Problems that I have found in this chapter, in regard to my research, are 
that the groups that I focus on do not fit the definitions of teams or 
communities-of-practice. Moreover, I have found that technology that has 
been developed to support distributed work has been focused on stable 
organisational settings and that the use of technology can develop within 
the group. The groups that I am focusing on are, oftentimes, coming 
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together for shorter periods of time, which means higher demands on both 
the group processes and on the supporting technology.
In this thesis, I focus on knowledge work across boundaries and on how 
ICT is used to support and enable this kind of work. I have, therefore, not 
studied any specific technology and do not give any conclusions in relation 
to this. Instead, my discussions and conclusions are concerned with factors 
that enable knowledge work across boundaries. ICT is only one small part 
of this, as also indicated by the content of this chapter.
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3. Methodology  
A person’s belief about what sort of world the individual lives in will 
determine how the person sees this world and behaves in it. Similarly, the 
way a person perceives and behaves will determine her beliefs and 
interpretation of the world (Guba and Lincoln, 1994). Therefore, the views 
and assumptions that the researcher holds about reality, humans, research, 
and the role of the researcher, affect the work of the researcher. This can be 
seen in the influence views and assumptions have on the approach to the 
problem area, in the choice and shaping of methods and techniques, and 
also on how these are applied, and, finally, in the ways the results of the 
study are presented. It is, therefore, important for me as a researcher to be 
aware of my assumptions. I also have a responsibility towards the reader; I 
must make it possible for the reader to judge how my assumptions have 
affected the study. It is, thus, important that I declare what I regard as 
characteristic for my research approach. In this way, I want to make it 
easier for the reader to understand my research approach. I do this in this 
chapter through a presentation of the assumptions behind the interpretative 
approach I have in my research.
In the following, I outline my research perspective, represented as my 
Framework of Ideas. My learning process is then described, before I 
present more in depth the models I have used to analyse and make sense of 
the data which I gathered in three cases.
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3.1 Framework of Ideas 
In my research, I aim to understand and interpret collaborative knowledge 
work in groups working across boundaries, as a way to inform design of 
CWEs for such groups. My research is based on the hermeneutic view 
(Klein and Myers, 1999; Ödman, 1979), which presents ways for 
processing, interpreting, and understanding, by means of closeness and 
distance to the data. The principles for interpretation are aimed at letting 
the empirical data “have a dialogue” with existing theories, earlier 
experiences and the pre-knowledge which the researcher has.
Key concepts of the hermeneutic research tradition are interpretation and 
understanding. Interpretative research is concerned with how the social 
world is interpreted, understood, experienced or produced. Hence, 
interpretative research aims to produce understanding on the basis of rich, 
contextual and detailed data. In interpretative research, the assumption is 
that there are no overall qualities that describe reality, because the observer 
decides what reality looks like and this means that there is no true reality 
(Orlikowski and Baroudi, 1991; Walsham, 1995b; Walsham, 1995a, 2006). 
Hence, it is assumed that humans act within a reality, which is individually 
and socially constructed (Ödman, 1979).  
A focus on interpretation and understanding implies that the language 
becomes very important and for that reason, information from respondents 
is the most important data in my research. As a consequence, I have chosen 
to use iterative, interactive and interpretative methods in my research as a 
way to appreciate and learn. The information from my studies has been 
interpreted and analysed in a dialogue with my pre-knowledge, experiences 
and established theories. 
My research is also grounded in systems thinking. Systems thinking 
departs from the traditional view that the way to handle complexity is to 
break it up into component parts and handle them separately; an idea, 
which is deeply embodied in western education and science. The systems 
paradigm is concerned with wholes and their properties. This implies a 
concern with wholes and their hierarchical arrangement, rather than with 
the whole (Checkland, 1981). Systems thinking grew as a response to the 
problem of handling complexity, aiming to understand wholes and not only 
parts. The systems concept is an idea of a whole entity, which can maintain 
its identity under a range of conditions. This idea offers a way of 
interpreting and viewing the world as a hierarchy of interrelated and 
interconnected wholes.
Today, we live in a world of organised complexity, which is defined by the 
number of elements in the system, their attributes, interactions among 
elements and the degree of organisation inherent in the system. This 
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complexity makes it important to approach a situation with a broad look at 
systems, i.e., from a systems viewpoint, a holistic viewpoint. The systems 
approach contrasts with the analytical method; however, it does not replace 
the analytical approach, but supplements it instead (Schoderbek et. al., 
1990). The systems approach helps us to explore increasing complexities 
in various modern-day projects. Systems thinking emphasises how 
everything is connected and moves jointly. Lundahl & Öqvist (2002), 
argue that systems theory is interested in how reality reveals itself, and not 
how it really is. I see this statement as a way of saying that reality is 
socially constructed and individually interpreted. Lundahl & Öqvist relate 
this to the law of parsimony, according to which, things simply fall into 
place in a way that gives a comfortable and pleasant feeling. 
My research can be viewed as a systemic inquiry grounded in a soft 
systems approach. The soft systems approach was developed as an 
approach for “messy problems” (Checkland, 2000). The epistemology of 
SSM, which comprises the main part of soft systems thinking in my work, 
is that of anti-positivism, reflecting the beliefs that the search for causal, 
empirical explanations for social phenomena is misguided and should be 
replaced by sense-making (Hirschheim and Klein, 1989; Mirijamdotter, 
1998). It is, thus, an approach well suited for the complex area of concern 
of this thesis. Hence, I have strived to make sense of knowledge work 
across boundaries, in new groups with a soft systems approach.
The soft systems approach is closely related to the hermeneutic approach. 
In the hermeneutic tradition, the researcher approaches the object under 
study subjectively. Pre-knowledge, thoughts and feelings are seen as assets 
in the interpretation and understanding of different phenomena. The 
researcher puts the whole in relation to the parts, and goes back and forth 
between parts and the whole, in order to get as rich an understanding as 
possible of what is studied. When a text is studied (e.g., a transcript of an 
interview), it is first read through completely to get an understanding of the 
whole. Thereafter, different parts can be read to get a closer understanding 
of them. This is how I have handled my data, in the papers and in the thesis 
as a whole. In this way, I have obtained a picture of the whole, as well as 
of the parts.

3.1.1 My Learning Process 
Having a hermeneutic perspective, an interpretative approach and soft 
systems thinking as a basis for my research has, of course, affected how I 
have designed my research process, both in terms of cases chosen, and in 
methods for data collection and analysis. I view my research as a learning 
cycle, a sense-making process (see Figure 3.1). The learning process is 
grounded in my Framework of Ideas. A part of this is the turn-taking 
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between whole and parts, as well as turn-taking between theory and 
practice.
Figure 3.1 aims to illustrate the research process on which this thesis is 
based. The figure is drawn the way I picture the hermeneutic spiral. As the 
spiral moves from left to right, it shows how my research process took 
turns between theory and practice, indicated above and below the spiral. 
Starting from the left of the figure, the starting point of my research 
process is found. This is where I was with my earlier experiences and pre-
knowledge, as well as established literature, theories and methods when I 
began my doctoral studies. 

Figure 3.1. The Learning spiral of this Thesis Work. 

During the time of my research studies, I have taken turns between 
preparing, doing and reflecting, as illustrated within each circle that the 
spiral twirls around. In the figure, each circle indicated as Cases 1 to 3,7

shows the process of inquiry which takes place in the steady interaction 
between theory and practice. As Checkland (1985), puts it: “Theory leads 
to practice; but the practice is itself the source of the theory; neither is 
prime; the process generates itself.” The learning from this process was 
summarised in five papers, and each paper and the learning which came 
from it, took the form of input into the next learning circle.  
My research process has been characterised by these changes in 
perspective, viewing the whole, making sense, studying a part, and making 
sense. The output from the process as a whole is represented by this thesis, 
which constitutes the new knowledge which was developed during the 
research process.  

7 Cases are described in more detail in the next chapter. Just to give some indications; Case 1. 
is the Creative University case, Case 2. is the Learning Commons case, and Case 3. is the 
Entrepreneurial Knowledge Community case.  
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3.2 Literature – Theories and Models 
During my research studies, different theories and models have helped me 
to learn and understand more about the Area of Concern. Hence, literature 
studies have been a continuous process during my research studies. This is 
also indicated in Figure 3.1, where I, in each iteration, in addition to 
reflecting on findings in each case, add relevant literature, theories and 
models.  
In the first appended paper, I analyse and discuss the area of concern and 
relate different theories and models to this. The paper ends with a 
suggestion of models and theories which could help make sense of 
knowledge work across boundaries. The background for Paper 1. was a 
project in which we worked with an organisation that experienced that it 
was in constant change and never reached a stable state. It was also 
experienced that the IT systems, which were meant to support the 
employees in their activities, did not. Hence, the changes in organisation 
and activities were not met by changes in IT systems.
As a result of what was experienced in this project, many discussions were 
held, and a lot of literature addressing these issues was read. Based on this, 
we wrote a paper called ICT in dynamic organisations (Holst, 
Mirijamdotter, Bergvall-Kåreborn, and Oskarsson, 2004). Hence, the 
background for the paper was that our contemporary organisations exist in 
a situation in which they need to become dynamic, and in which horizontal 
information flows need to be supported by ICT. In the paper, we argue for 
new models which better reflect current ways of working and the role of 
ICT in dynamic organisations. In this way, the first paper sets the stage for 
the research which is presented in this thesis.
The sense-making process has then taken three major steps; steps that are 
indicated by the three models I have used for sense-making and analysis. 
All three models are focused on innovation, innovative thinking and on 
how we can view things from different perspectives as a way to get new 
ideas and insights. All three models help in becoming creative, to find, and 
see, opportunities, and to do this from different perspectives.  
More specifically, my data has been analysed and made sense of with the 
help of three sense-making models, which are outlined and discussed in 
more detail below. First, the POM-model, which was first used in Paper 2. 
(Holst and Mirijamdotter, 2006), as a sense-making model of Case 1. data. 
Thereafter follows the second model, Ba, which was used in Paper 3. 
(Holst and Mirijamdotter, 2004). Here, Ba was used for analysing and 
making sense of the same data, but from a different perspective. 
Subsequently, both the POM and Ba-models were used together in Paper 4. 
(Mirijamdotter et. al., 2006a), which is based on Case 2. data. Here, 
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interaction and communication processes, in addition to spaces and places, 
were designed, at the same time that the potential benefits of both the Ba-
model and the POM-model were explored in an interactive and iterative 
design and evaluation approach. Finally, in Paper 5. (Holst and Ståhlbröst, 
2006), a method for identifying and operationalising user needs was 
developed and tested in Case 3. The models used for the cases are 
presented last in this section.
In the following, I give a closer presentation and discussion of the three 
models which have helped me to understand and learn more about the area 
of concern. These models reflect my Framework of Ideas in that they are 
used for interpretation and design. The models have been used 
interactively and iteratively in different ways in all three cases. Naturally, 
these models have been chosen since they are relevant for making sense of 
the area of concern in this thesis.  

3.3 POM: The Processes for Organisational Meanings 
The POM-model (processes for organisational meanings) (Checkland and 
Holwell, 1998) which was suggested as a relevant sense-making model in 
Holst et. al. (2004), was used in Holst and Mirijamdotter (2006) and in 
Mirijamdotter et. al. (2006a), with the purpose of gaining an increased 
understanding of how new multidisciplinary groups interact to create a 
shared context for knowledge work. The specific focus was on the 
organisational requirements for multidisciplinary teams, which must create 
a shared vision for purposeful action. In the POM-model, considerations 
about knowledge work are placed in a context, in which effective 
information exchange and the processes of creating shared meanings are 
paramount. This model emphasises interactive social networking processes 
with the aim of creating a shared (accommodated) vision of the 
organisation. Furthermore, the information systems which support both 
interaction and subsequent activities, that will be a result of the 
accommodation, are emphasised. Originally, the POM-model was 
developed for information systems design; I have used it for understanding 
organisational processes in knowledge work (Holst and Mirijamdotter, 
2006), as well as for design (Mirijamdotter et. al., 2006a). 

3.3.1 Agents, Organisations and Technologies 
The POM-model builds on the view of an organisation as a series of 
connected processes in which individuals and groups create meaning, 
through discourse, for the purpose of taking coordinated actions. The 
model was developed by Checkland and Holwell (1998), taking its starting 
point in an analysis of organisational theories for information systems 
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(Checkland, 1994a, 1994b). As an enrichment of these models, Checkland 
put forward Vickers’s concept of the appreciative system (Checkland and 
Casar, 1986), and Soft Systems Methodology8 (SSM) (Checkland, 1981, 
2000; Checkland and Scholes, 1990), reported in numerous studies and 
thesis work (e.g. Bergvall-Kåreborn, 2002; Davies, 1989; Holwell, 1997; 
Mirijamdotter, 1998; Rose, 2000), as being highly relevant for the 
problems of the 21st century. Both Vickers’s appreciative systems and 
Checkland’s SSM address the relationship-maintaining aspects of 
organisations and also visualise them as ongoing processes of creating 
meaning in organisational discourse. In this dialogue, people try to affect 
each other’s appreciative settings. Based on the dialogue and negotiation 
processes, accommodated views, and purposeful actions, can be formed.
According to Checkland and Holwell (1998), the POM-model shows 
processes which any organisation with ambition to endure has to think 
about seriously. This applies equally to traditional organisations with well-
defined boundaries, as to the more open organisations, which are becoming 
more common. Hence, POM offer a framework for designing new 
processes that support the proactive shaping of organisational meanings 
and, at the same time, advance learning.
When the POM-model is used to make sense of organisational processes, 
the components Agents, Organisation, and Technology, and the 
relationships between them, are focused on. Checkland and Holwell 
(1998), point out that the essence of the POM-model is the capture of the 
processes which occur in the interaction between these components. The 
people who interact to create the wholly, or partially, shared meanings 
which make sense of their world are called Agents. Their interactions take 
place via various forms of Organisations. These Organisations can be 
embodied by a division or project team, but may also include 
organisational patterns of tasks, communications and reporting. The 
processes of the POM-model entail Technology, through which 
informational support is made available. This can be represented by, e.g., 
telephones, documents and ICT. These three components make possible 
the processes considered in the POM-model. This means that in any 
workplace environment, these aspects will all be involved and affect each 
other.
I agree with Checkland and Holwell (1998), who believe that this model 
will turn out to have some long term stability and relevance, simply 
because of its focus on the social processes of meanings attribution. The 

8 The methodology building on its four phases – finding out, modelling, comparing, and 
taking action – puts forward systemic thinking, part – whole properties, information and 
communication processes, sense-making, and processes of creating shared meanings in, 
ideally, a never-ending learning process. 
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POM-model provides one well-tested way of thinking about the relations 
between Agent, Organisation and Technology.  

3.3.2 Elements of the POM-model 
The POM-model consists of seven elements (see Figure 3.2). Element 1 
designates the people, or Agents as individuals and as group members. 
They have a concern, both for purposeful real-world action, and for the 
informational support needed by those carrying out these actions. Element 
2 is the data-rich world they perceive selectively through their various 
taken-as-given-assumptions. This is filtered through the appreciative 
settings of individuals and groups. Individuals and groups engage in the 
organisational discourse, Element 3, which is the arena in which meanings 
are created inter-subjectively, i.e., it is the place for sense-making. This is a 
never-ending dialogue and debate in which individuals and groups try to 
affect each other’s perceptions, judgements, intentions, and actions. 
Meanings built through discussions establish what is possible. The never-
ending dialogue and debate leads to the attributions of meanings which 
yield information and knowledge, Element 4. In this process, data (the 
factual invariances) are selected, created or paid attention to, and, thus, 
turning into meaningful data. Then, information built on meaningful data 
in a context turns into knowledge, which are larger, longer living structures 
of information. This is the knowledge created by the group established in 
discourse. The created meaning helps define the need for IT and IS, 
Element 7. 
The whole process embodies politics, as well as decision taking, hence, it 
is a very complex social process in which persuasion and/or coercion is 
attempted. Politics and decision making enable assemblies of related 
meanings and intentions, and accommodations between conflicting 
interests can emerge. These are intentions, formed in the context of 
accommodations, which embody the balance of power between individuals 
and groups. This constitutes Element 5, which also helps to define the need 
for Element 7. Moreover, it enables purposeful action, Element 6, to be 
taken. Checkland and Holwell say that this action is best expressed as 
managing of relationships. It is intentional action, the “how” and “what” 
we do in organisations. This process can be interpreted in multiple ways, 
depending on different Weltanchauungen (W). Intentions that are realised 
in Element 6 must be defined before supporting IT can be designed 
(Checkland and Holwell, 1998).
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Figure 3.2. The “Processes for Organisational Meanings” POM-model. 
(After Checkland and Holwell, 1998, p. 106) 

Finally, Element 7 is the formally organised information systems, based on 
IT and telecommunications, which support organisational members. It is 
technology for communication, and e-mail, telephone and IS systems are 
examples. These systems provide processed, meaningful data, which 
makes it possible to modify the user’s view of the world, and are chosen, 
operated, maintained and modified by persons with professional 
knowledge, i.e., IT-professionals, people who work with the technology 
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and make sure that the technology works. Besides supporting purposeful 
actions, Element 7 informs and enriches Element 4, enables and supports 
Element 5, and helps to create the perceived world, Element 2.

3.4 Ba – a Context for Knowledge
The second model that I have used, Ba, represents the context for the 
processes of creating knowledge (Nonaka and Konno, 1998). Ba has been 
used as a sense-making tool to understand the forming processes of 
multidisciplinary groups (Holst and Mirijamdotter, 2004) and for design of 
these processes (Mirijamdotter et. al., 2006a). Hence, Ba has been used as 
a means to understand the role of context in knowledge processes, as well 
as an organisational design model. 

3.4.1 Three Elements of the Knowledge-Creation Process 
The starting point for Nonaka (1994), was that the increasing importance 
of knowledge in contemporary society calls for a shift in our thinking 
concerning innovation – be it technical innovation, product innovation or 
strategic or organisational innovation, and he proposes a re-
conceptualisation of the organisational knowledge-creation. As part of this 
endeavour, Nonaka et al. (2000), present a unified model of dynamic 
knowledge-creation, which consists of three parts.
The first part of the unified model is SECI, the knowledge conversion 
process. In this spiral, there are four modes of knowledge conversion, and 
they are: 1) Socialisation mode, in which tacit knowledge is converted and 
transferred between individuals; 2) Externalisation mode, in which tacit 
knowledge is made explicit; 3) Combination mode, here, new explicit 
knowledge is combined with available information and knowledge, and 
this generates explicit knowledge throughout the whole organisation; and 
4) Internalisation mode, where individuals embody explicit knowledge, 
which is communicated through virtual media.  
Ba is the second part and can be seen as an integrating conceptual 
metaphor for the SECI-model. It is, thereby, a metaphor for the context 
where knowledge is created.  There are four types of Ba, which correspond 
to the four modes of knowledge conversion in the SECI-model. Moreover, 
each type of Ba is especially suited to each of the modes, and offers a 
platform for particular steps in the spiral of knowledge conversion. This 
implies that each Ba supports a specific knowledge conversion process 
and, in this way, speeds up the process of knowledge-creation.
The notion of environment captures some of the sense of Ba, but also 
partly distorts the concept of Ba, since environment literally means 
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surroundings and suggests a place individuals live in, but are separate 
from. However, individuals are indivisible from Ba, which is not the 
setting they live in, but the living sphere of which they are a part (Cohen, 
1998, referring to Nonaka). 

Figure 3.3. Three elements of the Knowledge-creating process (after 
Nonaka et.al. 2000, p. 8). 
The third part of the unified model consists of knowledge assets, which 
form the base for the knowledge-creating process. Nonaka et al. (2000), 
define the assets as “firm-specific resources that are indispensable to create 
values for the firm” (p. 20). The assets are inputs, outputs and moderators 
of the knowledge-creating process. The assets moderate how Ba works as a 
platform for the same process. Experiential knowledge assets consist of 
shared tacit knowledge, while conceptual knowledge assets, on the other 
hand, consist of explicit knowledge. Systemic knowledge assets consist of 
explicit knowledge, such as manuals, documents and information. Finally, 
routine knowledge assets consist of tacit knowledge, embedded in actions 
and practices.  Organisational culture is an example of this kind of asset.  
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3.4.2 Physical, Virtual and Mental Spaces 
During the last decade, Nonaka and colleagues, have been exploring 
questions such as “What are the fundamental conditions for knowledge-
creation?”; “Where is knowledge-creation located?”; and “Is it possible to 
actually manage knowledge like other resources?” (Nonaka, 1994; Nonaka 
and Konno, 1998; Nonaka et. al., 2000; Nonaka and Takeuchi, 1995; 
Nonaka and Toyama, 2003; von Krogh et. al., 2000). When considering 
these questions, it is argued that the knowledge-creating process is 
depending on who participates, how they participate, and also on the fact 
that knowledge needs a place to be created in.
To describe this place, the Japanese concept Ba, is used. Ba can be thought 
of as a shared space for emerging relationships and it serves as a 
foundation for knowledge-creation (Nonaka and Konno, 1998). This space 
may involve a physical space, such as an office, or a virtual space, such as 
e-mail or videoconferencing. Most importantly, in my view, is that it 
involves the development of a shared mental space, such as shared 
experiences or ideas. This part is, however, the least developed part of Ba
in the literature. Nonaka et al. (2000), define Ba as “… a shared context in 
which knowledge is shared, created and utilised”. Therefore, it is key to 
generate and regenerate Ba, as Ba gives quality, energy and place for the 
spiral of knowledge-creation (see Figure 3.3). 
The knowledge-creation process, as Nonaka et al. (2000) view it, (in the 
SECI-model) puts heavy emphasis on dialogue and interaction. Dialogue 
should be held over a prolonged period of time and occasional interaction 
is not enough for knowledge-creation, according to Nonaka et.al. (2000). It 
is the concept of knowledge-creation, which differentiates Ba from 
ordinary human interaction. Knowledge-creation is a human activity, 
which crosses existing boundaries (Nonaka et. al., 2000); this means that 
knowledge is created through the interaction between individuals, and 
between individuals and their environment. Therefore, Ba is the context 
shared by those who participate in interaction with each other. Through 
these interactions, both Ba and the participants evolve. Nonaka and Konno 
(1998), state that knowledge is embedded in Ba (in these shared spaces), 
where it is then acquired through one’s own experiences or reflections on 
the experiences of others.
Ba plays an important role in organisational design, and it can be generated 
through organisational effort, according to Nonaka and Konno (1998). This 
can be done in quite different ways, depending on the situation and the 
strategy of the organisation. Nonaka and Konno (1998), argue that thinking 
in terms of systems and ecologies can help provide the creation of 
platforms and cultures where knowledge can emerge freely. 
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Nonaka and Konno (1998), argue that forming a multidisciplinary group is 
a typical example of intentional building of Ba. By choosing the right mix 
of people and promoting their interactions, top and middle management 
can create opportunities for the building of Ba. The group’s interactions 
can be supported through the intentional creation of physical, virtual and 
mental Ba’s. Ba has a complex and ever-changing nature; it sets 
boundaries for the interaction among the members of Ba, at the same time 
that it is open. Members bring their own contexts as they come and go and 
this makes Ba evolve. A certain boundary is, however, necessary for a 
meaningful context to emerge. This boundary lets the members share time 
and space, and gives them a partly shared worldview.  
Furthermore, Nonaka and Konno (1998), argue that awareness of the 
different characteristics of Ba can facilitate the support of knowledge-
creation in a successful way. The knowledge base for the whole 
organisation is shared and formed through the knowledge, which is 
generated within each Ba. Hence, Ba can be seen as a platform for the 
concentration of the organisation’s knowledge assets. The applied 
knowledge of the area is collected and integrated in Ba. This means that Ba
can be seen as being built on a foundation of knowledge. If knowledge is 
separated from Ba, it turns into information, which can then be 
communicated independently (Nonaka and Konno, 1998). Information is 
tangible and resides in media and networks. Knowledge, however, is 
intangible and resides in Ba, according to Nonaka et. al. (2000).  

3.4.3 Elements of Ba
There are four types of Ba (see Figure 3.4.), and the first is Originating Ba.
This is where individuals share feelings, emotions and mental models. 
Commitment, trust and love emerge from Originating Ba through 
individuals’ sympathy or empathy with others. This is the primary Ba,
where the knowledge-creation process begins through face-to-face 
experiences. Organisational issues, such as culture and knowledge visions, 
are closely related to, or viewed as part of Originating Ba, according to 
Nonaka and Konno (1998). Originating Ba represents the socialisation 
phase in the SECI-model.
The second Ba is the Dialoguing Ba and this is constructed with more 
consideration. Here, people with the right mix of knowledge and 
capabilities form a group. Mental models and skills are converted into 
common terms and concepts through dialogue. Individuals do not only 
share mental models with each other, they reflect and analyse their own 
models as well. Dialoguing Ba is related to the externalisation mode of the 
SECI-model, and this is why dialogue is key for this Ba.
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In Systemising Ba, virtual worlds, instead of real space and time, are used 
for interaction. Collective and virtual interactions offer the context for the 
combination of existing explicit knowledge. ICT offers a virtual 
collaborative environment; here, the creative use of ICT can facilitate the 
knowledge-creation. Systemising Ba represents the combination mode of 
the SECI-model. 

Media

Face to Face

Virtual

Type of Interaction
Individual Collective

Originating Ba Dialoguing Ba

Exercising Ba Systemising
Ba

Figure 3.4. Four Types of Ba. After Nonaka et. al. (2000:16). 
Finally, the Exercising Ba facilitates the conversion of explicit knowledge 
to tacit knowledge in the internalisation mode of the SECI-model. In this 
Ba, we reflect through actions. Nonaka and Konno argue that awareness of 
the different characteristics of Ba can facilitate the support of knowledge-
creation in a successful way. The knowledge base for the whole 
organisation is shared and formed through the knowledge, which is 
generated within each Ba.

3.4.4 Knowledge Enablers and Conditions for Energizing Ba
There is a link between knowledge-creation and knowledge enabling, 
according to von Krogh et. al. (2000). Because knowledge enabling 
emphasises human relationships and good communication, it can have a 
positive impact on the quality of new knowledge and the speed with which 
new knowledge is created. Von Krogh et al. (2000), suggest five enablers 
for organisational knowledge-creation. These are: (1) to instil a knowledge 
vision, (2) to manage conversations, and (3) to mobilise knowledge 
activists. Also, the importance of (4) creating the right context, and (5) 
globalising the local knowledge are emphasised. In this thesis, the context, 
collaborative working environments, and processes therein are focused on.
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There are also five conditions for energising the creation of context, and 
Nonaka and Konno (1998), argue that Ba should be stimulated, in order to 
give energy and quality to the SECI process. The first condition is 
autonomy (1), which is achieved through self-organising groups. 
Autonomous groups can set their own targets and boundaries and, thus, in 
their own way, strive for their goals. The group is given challenging goals 
and visions and, thus, works in creative chaos (2). This can help the 
employees to focus and it also encourages them to think outside 
established boundaries. Redundancy (3), i.e., intentional overlapping of 
information, speeds up the knowledge-creating process. There must be 
balance, however, since too much redundancy leads to information 
overload.
The internal variety of an organisation has to match the external 
challenges. This means, that in order to be able to handle uncertainty and 
contingencies, the organisation must have requisite variety (4), which helps 
to maintain the balance between order and chaos.  This can be enhanced by 
providing equal access to information. Finally, the base for knowledge-
creation is supported by a furthering of (5) love, care, trust and 
commitment among employees. Trust is seen as one of the most critical 
issues for effective knowledge-sharing and working in groups (Newell et. 
al., 2002).
To be able to share knowledge, and especially tacit knowledge, across 
boundaries, these conditions are important to create among the members in 
the group. These aspects are also common criteria, discussed in terms of 
motivational factors important to consider in virtual working (Adami, 
1999; Depickere, 1999; Suomi and Pekkola, 1999). The sharing of tacit 
knowledge requires the emergence and maintenance of contexts with many 
similarities; something which takes place when people share many 
common sectors of time and space, prior to the present one (Augier et. al., 
2001). Consequently, this is an important and difficult issue in new 
boundary-crossing groups.

3.5 Appreciating Needs – Giving Direction for Design 
Experiences from the second case9, where we worked with the design of a 
learning commons, made clear that we need to learn more about user needs 
when aiming to design collaborative working environments (Mirijamdotter 
et. al., 2006a). Moreover, in earlier studies, I have learned that the 
collaborative working environment design must offer an enabling situated 
context for communication, interaction and sense-making among virtual 
community participants (Holst, 2004a). 

9 Which is further described in the next chapter.  
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The literature confirms that, if results don’t meet users’ needs, socio-
technical communication systems will not be accepted or used 
(Magnusson, 2003; Preece, Rogers, and Sharp, 2002; von Hippel, 2001). It 
is, therefore, important to understand how a system will be used, what kind 
of activities it should support, and for whom the system is designed 
(Mirijamdotter et. al., 2006a; Preece et. al., 2002). 
There are, however no established methods for appreciating needs. A 
literature review basically ends up with Needfinding by Patnaik and Becker 
(1999), and some literature about information systems, recognizing the 
importance of a clear view of user needs, expectations, capabilities, tasks, 
goals and the circumstances for the system to be used (Fitzgerald et. al., 
2002; Preece et. al., 2002). But, these authors do not give any guidance 
about how to identify and understand the concept of needs, according to 
Ericson and Ståhlbröst (2005). Moreover, in methods for developing IT 
and IS there is, to a large extent, still a focus on requirements, instead of 
needs, and also an ambition to understand the organisational context of the 
intended system (e.g. Donnelly, 2001). 
Consequently, we found it necessary to develop a method/framework that 
enabled our attempts to appreciate needs. As a starting point, we 
acknowledged that in order to design a viable knowledge community, as in 
Case 3, the EKC case; we must identify and understand the needs of the 
intended community’s stakeholders. Hence, in Paper 5 (Holst and 
Ståhlbröst, 2006), a method for identifying and operationalising user needs 
was developed and tested.
This section is arranged as follows; first, I describe and give a context for 
why needs are important in design work. Thereafter, Needfinding (Patnaik 
and Becker, 1999), and Appreciative Design (Norum, 2001), which 
enabled the appreciation of needs in the EKC case, are outlined.

3.5.1 Why Focus on Needs? 
The process of developing new products or services includes three 
inescapable facts: it is risky, expensive and time-consuming (Jobber, 
1998). One way to overcome some risks is to involve users. It has shown 
valuable, even though it can be experienced as expensive and time-
consuming (Benyon, Turner, and Turner, 2005). It is also increasingly 
recognised that the success-rate of new products is strongly dependent on 
the quality of the opportunity-identifying-processes in product 
development practice (Van Kleef, van Trijp, and Luning, 2005). One 
important issue during these processes is to get a clear view of which needs 
users might have. This knowledge increases the possibility for success 
(Benyon et. al., 2005; Dahlbom, 2003; Magnusson, 2003; Newman and 
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Lamming, 1995; Preece et. al., 2002; Van Kleef et. al., 2005; von Hippel, 
2001). In fact, the basic formula for product success is quite simple – see a 
user need, fill a user need (Northway, 2000). 
There are many benefits of a focus on needs in innovation-processes. A 
focus on needs helps designers to avoid premature limitations of 
possibilities and, therefore, more doors are kept open. Needs are also 
opportunities waiting to be discovered, not guesses at the future (Patnaik 
and Becker, 1999). Moreover, needs are long-lasting and can be met with 
different solutions, while expressed requirements are more unstable and 
can be influenced by trends that change over time and are strongly 
associated to a specific product (Patnaik and Becker, 1999). Hence, it is 
easier to collect data about needs and requirements when users have 
something to relate to (Vidgen, Avison, Wood, and Wood-Harper, 2004). 
Requirements are statements related to a specific product (Preece et. al., 
2002), while needs are on an overarching level, where the solution is not 
given and different requirements can meet the needs (Ericson and 
Ståhlbröst, 2005). For example, the need to store data is more stable than 
specific solutions, such as punch cards, magnetic tape or 5 ¼" floppy disks, 
memory-sticks, or a requirement, such as a certain amount of storage 
capacity.
Since needs represent the goals that users find important to achieve in their 
life and work - and needs satisfaction strategies are the means by which 
goals can be reached (Salovaara, 2004), understanding individuals’  needs, 
including their intensity levels, are important to needs fulfilment in design 
efforts. Through the identification of needs, a “roadmap” is provided and, 
therefore, ensuring the possibility to prioritize among identified needs, 
according to Patnaik and Becker (1999).
Identifying needs is not a straightforward process, since needs is a complex 
concept. Needs can have many different forms and can appear at different 
levels (Preece, Rogers, and Sharp, 2002). It is not always possible for 
people to express precisely what they need, they might only have a feeling 
that something is missing, but can not pinpoint exactly what it is. Adding 
to that, people are often not aware of the potentials and possibilities IT 
offers, or what kind of solutions that might be available, and that 
complicates their ability to express a need even more (Hyysalo, 2003; 
Salovaara, 2004).
Therefore, a process of finding needs can be described as a paradoxical 
activity, since what is sought for is actually a circumstance where 
something is missing (Faste, 1987). The approach to ask someone, in a 
straightforward way, what their needs are is insufficient since most people 
find it difficult to articulate and explicate their needs. This makes the 
process of appreciating needs difficult. Moreover, many users might have 
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needs they are not aware of and this complicates their ability to express 
what they really need even more.  
In the EKC case, we used the basic ideas from Needfinding and to that we 
added appreciative design (Norum, 2001). This decision was based on the 
fact that the steps in Needfinding are part of almost any inquiry, and 
Patnaik and Becker do not give any detailed guidance of how to proceed in 
each step; for example, who to observe or what to ask. Moreover, the study 
of current and past behaviour is a sufficient way to find user needs, 
according to Preece et. al. (2002); but, still, no guidelines for how to 
proceed in that process or what to look for, are given. Hence, we added 
appreciative design (Norum, 2001), which offers methods for this. Below, 
you will find a short summary of the basic ideas in Needfinding, followed 
by an outline of appreciative design.  

3.5.2 Needfinding 
As needs can be difficult to detect, uncovering needs reliably requires an 
organised research effort. Traditionally, market research methods have 
been used to investigate people’s needs. These methods can be useful when 
it comes to quantifying users’ preferences, but are not helpful when it 
comes to discovering needs that can not be easily articulated. As a way to 
contribute to these drawbacks, methods inspired by anthropology and 
sociology have been used (Kankainen and Oulasvirta, 2003). However, 
these methods provide a great amount of data, but fail to expose 
opportunities. Hence, they merely help to describe the context under study 
(Kankainen and Oulasvirta, 2003; Patnaik and Becker, 1999). Needfinding 
is a market research approach, aiming to contribute to the identified 
drawbacks with the methods used in market research for finding needs 
(Patnaik and Becker, 1999).  
The philosophies behind Needfinding are:
Looking for needs, rather than specific solutions. This means keeping 
all possible solutions open for consideration and avoiding premature 
limitations of possibilities.  
Make research and design seamless. This approach allows for a seamless 
transition between research and design. Translation between the research 
and design stages of a project is greatly reduced, and both phases of the 
project are more effective, as the requirements of the other phase are 
known.
Make findings tangible and prescriptive. Written descriptions alone 
often do not make the customer’s needs real to those who have not been 
involved in the research. The needs are better understood when 
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supplemented with drawings, photos, audio recordings, and/or video. 
Because Needfinding leads to design, researchers also recommend what 
might be done to satisfy the customer’s requirements. Providing the results 
in a prescriptive, tangible form allows for a smoother transition between 
studying people’s needs and creating new ways to meet them.
Needfinding is a four-stage process used to study and interview people. 
These four stages are:  
Frame and prepare: in this stage, determine the research goals, the 
customer group being researched, and the specific sites to visit. 
Preparation, before going to the customer’s environment, helps researchers 
to know what questions to ask and what information to look for.  
Watch and record: people are often so accustomed to certain problems in 
their lives that they become oblivious to them. When asked about the 
situations in which these latent problems occur, they frequently fail to 
recognize that the problems exist at all. As mentioned earlier, needs are 
better understood when supplemented with drawings, photos, audio 
recordings, and/or video.
Ask and record: to better understand these motivating factors, interviewing 
people to understand the context is the next stage. Answers to questions 
and further discussions can give researchers insight into why a person 
acted in a certain way and what he or she felt during the observed situation. 
This is crucial information when determining people’s needs.

Interpret and reframe: Once data is collected, the final stage of the 
Needfinding process is to interpret the findings and revise the research 
questions. Because Needfinding is about studying people, always frame 
interpretations in terms of what problems need to be solved to improve the 
customer’s situation (Patnaik and Becker, 1999). 
In the EKC project, we used Needfinding as a framework for structuring 
our work and to gain reliability in the process of collecting, analysing and 
presenting data. In Needfinding, the researcher puts a need into a context, 
before trying to solve it. So, in order to put stakeholders’/users’ needs into 
a context, we need to obtain a rich picture of their experiences and needs. 
In the EKC case, we chose to use appreciative design as a framework to 
enable this process. In the next section, you will find an outline of the basic 
ideas in appreciative design.  

3.5.3 Appreciative Design  
Appreciative Design (Norum, 2001), is a method used for organisational 
development. The method takes its starting point in a search for positive 
experiences and past successes to build on. This gives positive effects, and 
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encourages a changed perspective, according to Norum (2001). Instead of 
looking for problems to solve in a situation, what works well is looked for 
and used as a basis to design something better. Hence, there is always 
something good and something bad in every situation, and we can choose 
to focus on what is good (Cooperrider and Avital, 2004; Norum, 2001). 
Consequently, a search for life-giving factors, or values in a situation, is 
incorporated in the method.
To appreciate means three things: (1) a way of knowing and valuing what 
is best in life, (2) a way of being and maintaining a positive stance, and (3) 
a way to increase in value (Cooperrider and Avital, 2004). 
Appreciative design is an iterative process consisting of four phases. These 
phases are called Discovery, Dream, Design and Destiny, the four D’s.
The process is usually started with the discovery phase. When we are in 
discovery mode, we search for, describe and explain what works well 
today. The focus is on “what is”, and the stakeholders are encouraged to 
describe what takes place today. The questions are formed in ways that 
inspire the stakeholders to tell stories about their experiences. Hence, the 
questions asked are fundamental, as innovations often stem from creative 
questions that challenge conventional forms (Avital and Carlo, 2004). 
Therefore, open-ended needfinding interviews, inspired by the use of a 
narrative inquiry approach, were used in the EKC case. In this way, rich 
stories about participants’ contexts and an understanding of their needs are 
created.  
The next phase is entered when questions about the current situation have 
been asked. In the dream mode, focus is on a positive future “what might 
be”. The aim is to understand the factors that are positive today and take 
that as the starting point towards the future. How can what works well 
today be developed into even better solutions in the future? Factors that 
were identified in the first phase are challenged and the researcher can 
envision what might be (Norum, 2001).  
The third phase, the design phase, is grounded in what was identified in the 
first two phases. Here, the future design is created on ideas of “what should 
be”. This phase focuses on taking what is positive and develops it even 
further through redesign. Finally, in the fourth phase, focus is on “what 
will be”. Reflections on the design, and what is needed to maintain, 
improve or adjust the new design, are made. The change process has 
already started and the new design is valued. Thereafter, the whole process 
starts over again with the discovery phase, by identifying what works well 
with the new design and how it can be improved. 
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3.6 Summary of Chapter 
In this chapter, I outline my assumptions about research as a way to enable 
the reader to judge my research. Hence, the assumptions behind the 
interpretative approach that I have taken are outlined in terms of 
Framework of Ideas, before I turn to a description of the learning process 
that forms the basis for this thesis. Following this, I give a closer 
presentation of the theories and models that have assisted me in making 
sense of the data from the three cases. In the next chapter, I go into more 
detail, describing the three cases that comprise the empirical parts of this 
thesis.
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4. Three Case Studies 
A case study is an inquiry into a specific phenomenon (Merriam, 1994). It 
can be a program, an event, a process or a social group that is considered a 
phenomenon that is interesting to study. In a case study, all types of 
scientific methods for data collection and analysis can be used, according 
to Merriam (1994), even though some, of course, are more common. The 
choice to concentrate on one phenomenon, or situation, implies an 
aspiration to illuminate important factors that are characteristic for the 
phenomenon. Hence, a case study can be viewed as a process in which the 
researcher attempts to describe and analyse a phenomenon in terms of 
qualitative complexities and wholes. The three case studies I have 
preformed fall within the area of interpretative case studies (Walsham, 
1995a, 2006). 
In my research, the phenomenon that has been studied is described in depth 
in Chapter 2 as the Area of Concern. I have chosen to study the 
phenomenon of Boundary-Crossing Collaboration for Innovation in three 
cases with somewhat different situations. As all fieldwork is context-
dependent, different types of involvement from the researcher are required 
(Walsham, 1995a, 2006). Hence, in the first case, the Creative University, I 
made interviews about how the knowledge work across boundaries had 
been managed. In the second case, the Learning Commons case, I took part 
in designing the project, in which students worked and collaborated across 
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boundaries, at the same time that I supervised one of the student groups. 
These students designed their collaborative working environment while 
they developed a strategic design for a learning commons. Finally, in the 
third case, the Entrepreneurial Knowledge Community case, the aim was to 
create a collaborative working environment, in terms of a knowledge 
community, and I was part of the needfinding process within the project.  
In the following, I give a fuller and more detailed description of, and 
reasons for, the choices of cases, as well as methods for data collection and 
analysis.

4.1 The Creative University 
The site of my first study is Luleå University of Technology (LTU). The 
university is distributed on five campuses, in five towns in the northern 
part of Sweden, with a distance of more than 500 kilometres between the 
furthermost campus in the north and the furthermost campus in the south. 
There is a unique combination of research and education involving more 
than 60 disciplines. Luleå University of Technology has approximately 
13.500 students in undergraduate and master programs supported by about 
1.500 employees. 
The university’s purpose, when it was established thirty-five years ago, 
was to strengthen and develop the economy of the area, which, at that time, 
was dominated by heavy industry, such as forestry, paper mills, mining, 
steelworks, and water power. Research and education were, therefore, 
directed towards issues and opportunities related to these industries. 
However, in line with the worldwide change from an industrial society to 
an information society, LTU’s mission also evolved. Today’s education 
and research programs also concern economics, business, teaching, theatre, 
music and healthcare.
In 1999, Luleå University of Technology (LTU) experienced declining 
student admissions reflective of increased competition and new 
specializations. University leaders recognized the need for innovative, 
experimental education and research strategies. As a consequence, LTU 
adopted a transformative approach, aiming to become “The Creative 
University”. The new strategy gives directions to begin working across 
disciplinary boundaries, but also boundaries between students, teachers and 
the university and the surrounding society are expected to be crossed.  
This bold commitment involved fairly radical changes, where, for example, 
technology, lifestyle and healthcare disciplines collaborated in what was 
called Arenas in order to create shared undergraduate programs. The 
design of the strategy, which occurred between 1999 and 2000, involved 
many stakeholder teams. Four target areas were identified as most 
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important in the new strategy.  They were: Integrated Knowledge Areas10,
Integrated Knowledge-creation11, Meeting Places12, and the University 
Culture13.
Moreover, the implementation process, which started in 2001, was guided 
by international as well as national evaluation teams. The strategic efforts 
have raised a lot of interest and the work has been studied and reported on 
in several papers and theses (Andersson, 2003; Andersson, Jonsson, and 
Söderlund, 2002; Edzén, 2005; Holst, 2004a; Holst and Mirijamdotter, 
2004, 2006; Sandström, 2004).  
During the implementation of the strategy, I had two roles at the 
university. The first role was as a doctoral student, collecting data for my 
own purposes, focusing on knowledge work in the arenas. The second role 
was as one of three doctoral students, collecting data for the international 
evaluation group, to which we reported continuously in regular meetings 
(e.g. Edzén, Holst, and Sandström, 2004; Holst, 2004b). 
Below, I give an account of the initial process to integrate knowledge 
areas. 

4.1.1 The Development Process 
Once the initial strategy had been decided on, the next stage in the process 
was to formulate goals and strategies for each of the coming six years 
when this vision would be implemented. The work was organised in 
groups, involving many stakeholders. Thereafter, the stage of 

10 When an integrated knowledge area goes into operation, and students can apply and be 
accepted, it is called an Arena.  
11 The main characteristic of Luleå University of Technology is the integrated growth of 
knowledge. This growth of knowledge involves a form of learning that is science-based, 
related to the individual’s choice and circumstances, and with a clear integration of research 
and education. The learning is a process in which students, teachers and researchers, and the 
surrounding society actively participate. Review of both form and content is an important 
element in developing the learning process, (The Creative University, 2000 p 24).
12 The university is a meeting place for the integrated growth of knowledge. The mutual 
exchange of experiences is fundamental to the growth of new knowledge. By creating 
environments and forms of interaction that encourage contact between persons from different 
subject areas, unexpected knowledge can emerge. In the same way, a virtual campus will 
support the integrated growth of knowledge by connecting the network between students, 
teachers, researchers and the non-academic world, and help them to develop. These forms of 
interaction will stimulate creative thinking, and provide space for reflection and analysis, . 
13 The workings of Luleå University of Technology will be permeated with openness, trust 
and transparency, as well as a real interest in development and creativity. The culture will also 
be characterised by a spirit of enterprise where risk-taking and failing are allowed; an 
atmosphere that is characterised by confidence in the individual, . 
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implementation followed, and an implementation team was formed to 
coordinate the work in order to realize the four key target areas.  
The work on defining integrated knowledge areas, and attending to the 
strategic issue of integrated knowledge-creation, progressed faster than 
work related to the other key issues. Integrated knowledge areas were 
preliminary defined. To continue the development work, the Faculty 
Boards selected coordinators for each field. They were given guidelines 
which specified that the work should involve a mix of people from Social 
Sciences and Technology, and be open to everyone who wished to attend.
The strategy stated that an integrated knowledge area has its origin in an 
area with multifaceted and complex problems and also, often, crosses 
boundaries. Within these integrated knowledge areas, undergraduate 
education, research/postgraduate education, and co-operation with other 
sectors of society take place, and new knowledge is a result of integrated 
creation of knowledge, according to the strategy. The integrated creation of 
knowledge is hoped to be recognized as one of the most important 
characteristics of LTU in its attempt towards becoming The Creative 
University. The environment of LTU is hoped to stimulate unexpected 
meetings, at the same time that it supports integrated knowledge areas and 
integrated knowledge-creation.
Work within each respective integrated knowledge area developed 
differently and the pace of progress varied.  There were a variety of ways 
to tackle the assignment and after one year clear differences could be 
noticed in how far the work had progressed. Some integrated knowledge 
areas developed fast, outlining clear goals and working methods. Others 
were more diffuse and difficult to grasp. Some started from present 
research areas and present educational profiles; others seemed to aim at 
creating something completely new (Sandström, 2004).  
The development of integrated knowledge areas led to new areas of 
education and research, called arenas. The fact that these new groups 
worked in partnership in a logical, not physical, organisation, involved 
questions such as: how do they organise their work: how do they 
communicate and interact, and where; how do they meet physically, 
mentally and virtually, and for what purposes? How, and when, do they 
use ICT to support their collaboration? Moreover, the development of the 
arenas can be viewed as an innovation project, as they were developing 
new, innovative, multidisciplinary education and research. All of the above 
convinced me that a study at LTU could help me understand the processes 
of knowledge-sharing, creation and use in knowledge work across 
boundaries, and the role of ICT in these processes.
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In my study, I choose to focus on three integrated knowledge areas, which 
all became arenas at the same time. The first arena was Arena Lifestyle, 
health and technology14, an educational program for people interested in 
areas such as technical issues in healthcare and rehabilitation work. 
Moreover, the levels of welfare in society, the effects buildings have on 
our health, or how different working or private activities in a cold climate 
affect us, are all examples of interest areas in this arena. The second arena 
was Arena Innovative technology and enterprise15, and is described as an 
educational program for people interested in how new technological 
solutions can be developed, used and commercialised, or in how learning 
in this area takes place. The third arena, Arena Global resources16, was 
outlined as an educational program for the student interested in how to 
build a sustainable society and use resources economically. These issues 
are reflected on from technical, political, economic and legal aspects. In all 
three arenas, undergraduate education, research and research schools focus 
on the stated knowledge areas.

4.1.2 Process of Inquiry 
The process of inquiry is based on my role as a doctoral student in the 
international evaluation group, evaluating the implementation process of 
becoming “the Creative University” which took place between 2001 and 
2004. The project was led by the county governor in the County of 
Norrbotten, Sweden, Kari Marklund and both international and national 
evaluation groups were formed. I was one of three doctoral students who 
were tied to the international evaluation group and we participated in their 
meetings beginning in August 2001. During the project time one to two 
meetings per year were held. The doctoral students collected data, based on 
each student’s research area, and reported on the findings at these meetings 
(Edzén et. al., 2004; Holst, 2004b; Sandström, 2002, 2003). 
Moreover, at these meetings, different actors from the university made 
presentations of the project and how it progressed, and was interviewed by 
the evaluation group. Students and staff from the new arenas were also 
interviewed. After these meetings, reports, including questions for more 
information about different issues, were written by the evaluation group. 
They also gave suggestions for how to proceed with the implementation of 
the new strategy. The management of the University wrote documents 

14 Information from the university webpage, 
http://ugglan.adm.luth.se/pdf/printpugglans.pdf?progr=ARLHT
15 Information from the university webpage, 
http://ugglan.adm.luth.se/program.php?progr=ARITF&lang=swe&orgpage=lista_arena
16 Information from the university webpage, 
http://ugglan.adm.luth.se/program.php?progr=ARJOR&lang=swe&orgpage=lista_arena

http://ugglan.adm.luth.se/pdf/printpugglans.pdf?progr=ARLHT
http://ugglan.adm.luth.se/program.php?progr=ARITF&lang=swe&orgpage=lista_arena
http://ugglan.adm.luth.se/program.php?progr=ARJOR&lang=swe&orgpage=lista_arena
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answering questions and distributed these documents to the evaluation 
group and the doctoral students. Taking part in all these meetings and 
reading documents functioned as an introduction and basis for my study. In 
addition, I also searched for and read documents describing the different 
Arenas and the Creative University. Therefore, I gained a pre-knowledge 
of the idea of Arenas.  
Moreover, I took part in the design of a questionnaire which was used in a 
survey (Edzén et. al., 2004). This questionnaire was sent to all employees 
at the university. The questionnaire focused on three areas; all concerning 
the Creative University and reflecting the different research focuses of the 
three doctoral students who designed the questionnaire. The results from 
the survey increased my pre-knowledge about the working situation and on 
how work across boundaries was handled at the university as a whole. 
However, as this was a way for me to gain pre-knowledge, the results from 
the survey and the documents have not been subject to any further analysis 
in this thesis. A second reason for this choice is that my focus is on 
understanding the respondents and their experiences of the creation of a 
shared context for knowledge work, something which neither the 
documents nor the questionnaire could give.
Since my focus was to understand how the members in boundary-crossing 
groups build a shared context for knowledge work, I decided that the main 
part of my study should consist of interviews with members of the new 
arenas. I chose to interview three groups in order to be able to make 
comparisons. Hence, my understanding of the processes to create a shared 
context for knowledge work across boundaries is built on ten semi-
structured interviews with people active in the three arenas (Holst, 2004b), 
and on documentation produced by people in the arenas. I made a strategic 
choice based on those who were active in the arenas. I also chose to 
interview employees coming from different disciplines, roles and 
campuses, in order to get as many perspectives as possible. To be able to 
identify and contact relevant respondents I began by contacting one of the 
coordinators, or one of the educational guides, connected to the arenas. I 
expected them to be able to help me identify relevant people active in the 
arena work. Then, a snow-ball method (Thomsson, 2002), was used to 
identify the rest of the respondents. The data gathering took place one year 
after student admission and focused on the set-up process of designing 
education and research within the respective Arena. 
An interview guide was prepared, with a number of themes, and for each 
theme, a number of questions, on a more detailed level, was posed.  The 
chosen themes were related to the goal areas within the Creative 
University. The first theme in the interview guide focused on meeting 
places, the second on culture, and the third focused on integrated 



  – Three Case Studies –  

– 65 – 

knowledge-creation17. Within each theme, the questions focused on both 
what is general and on what is specific for the respondent. This means that, 
for example, questions related to the respondent’s individual experiences 
of meetings within the group, as well as the view on meetings held 
collectively among active people in the arenas, were asked. In relation to 
these themes, questions focusing on hindrances and facilitators of 
interaction and communication within the group were also asked. The idea 
was that answers to these questions could give a rich picture of how the 
creation of a shared context for knowledge work across boundaries is 
supported. From the discussions around these themes, I was able to build 
an understanding of how the processes of knowledge-sharing, creation and 
use were managed, and also the role of ICT in these processes.
The interviews had a low level of structure and I tried to be open to the 
respondents, adapt to what was said, and let the respondents talk freely 
around the themes which were introduced during the interview. The results 
from the inquiry are reported on in Papers 2. and 3., using two different 
frameworks for analysis and sense making.  

4.2 Learning Commons 
The learning commons construct stems from the British academic tradition 
of gathering in public rooms, typically after a meal, where academians 
with various disciplinary backgrounds met to discuss contemporary issues 
with their students (Bennet, 2003). From these early origins, the concept 
has now matured to embrace virtual, as well as physical, learning spaces 
and places. While there is widespread agreement that learning commons 
places and spaces should enable collaborative learning (Brown, 2005; 
Johnson and Lomas, 2005; Wedge and Kearns, 2005), there is a paucity of 
literature on how best to design for this.
In answer to this paucity on how best to design a learning commons, an 
international research team investigated the efficacy of an interactive and 
iterative design and evaluation process for technology-enabled 
collaborative learning between January and June 2005. The research 
subjects in the study involved 62 students in four disciplines - computer 
science, library and information science, computer and systems science, 
and social informatics, on three campuses: California Polytechnic State 
University (Cal Poly) and San José State University (SJSU) in the United 
States, and Luleå University of Technology (LTU) in Sweden. Faculty 
supervisors and student participants in two graduate courses – information 
science and knowledge management, and two undergraduate courses – 

17 These themes are also important areas in the literature of knowledge management and 
related to knowledge-creation. 
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social informatics and human computer interaction (HCI), explored the 
shared topic of inquiry: “Learning Commons”.  
The background for the interactive and iterative evaluation project 
emerged partly from the Creative University “Arena” initiative at LTU, 
Sweden (Andersson, 2003; Andersson et. al., 2002; Edzén, 2005; Edzén et. 
al., 2004; Holst, 2004a, 2004b; Holst and Mirijamdotter, 2004, 2006; 
Sandström, 2004), and partly from the contemporary transformation of 
information commons into learning commons, where the focus is on 
learning, rather than on technology (Beagle, 2004). Luleå University of 
Technology (LTU) had made the strategic decision to transform into “The 
Creative University.” University leaders encouraged innovative thinking 
by constituting cross-functional or multidisciplinary faculty and student 
groups, comprised of members with differentiated knowledge. 
Recognizing the power of crossing knowledge boundaries, the university 
next created meeting places, called Arenas, for the purpose of encouraging 
intentional integration and creation of knowledge, through interdisciplinary 
research and education. 
Learning commons initiatives benefit from a decade of information 
commons development in North America. Typically located in libraries, 
information commons normally provide computing equipment and 
information services to students and faculty. They reflect varying degrees 
of shared service and support responsibilities between staff members in 
university libraries and information technology services (Bailey, 2005; 
Bailey and Tierney, 2002). Learning commons also acknowledges and 
relates to the shift from a teaching culture to a culture of learning (Bennet, 
2003). A change sweeping American higher education was necessitated by 
the distinctively different expectations and preferences of the 
NetGeneration student population (Brown, 2005; Lippincott, 2005). 
Similarly, the Swedish Creative University initiative also originated in 
response to changing assumptions and requirements among the populations 
they sought to serve.  An expressed need on both continents to revisit 
traditional assumptions – toward the end of reinventing education – 
prompted this international research alliance. 

4.2.1 The Development Process 
In the project, we applied knowledge-creation and systems thinking 
theories, especially the work of Nonaka and Checkland. Firstly, we used 
the principles of knowledge exchange, embedded in the concept of Ba, as 
advanced by Nonaka and others (Nonaka, 1994; Nonaka and Konno, 1998; 
Nonaka et. al., 2000; Nonaka and Toyama, 2003; von Krogh et. al., 2000), 
in coaching our students in their collaborative development process to 
make tacit knowledge explicit. Furthermore, the interactive and iterative 
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evaluation process was designed according to the POM-model (Checkland 
and Holwell, 1993, 1998). This methodology involves discourse, dialogue 
and communication and, thus, enabled faculty and students to create shared 
meanings. Intersubjective sense making discourse, hence, served to define 
purposeful actions to be taken in light of negotiated intentions and 
accommodations.  
To deepen reflective insight, through dialogue-based collaborative 
interaction, we draw on Nonaka’s SECI-model of the knowledge-creation 
process. The SECI-model is embedded in the concept of Ba (Nonaka and 
Konno, 1998; Nonaka et. al., 2000). Ba is the context, place and space, 
shared by those who interact successfully – physically, virtually, and 
mentally – for the purpose of knowledge-creation. It expands the dialogue 
and interaction illustrated in the 3-4-5 elements of the POM-model. In our 
interactive and iterative evaluation approach, Ba epitomizes the desired 
outcome of the learning commons – i.e., boundary-crossing information 
exchange for knowledge-creation, enabled, appropriately, by information 
and communication technology (ICT). Finally, the five energizers, 
described by Nonaka et. al., provided a framework for the design of the 
student project. For example, in the project start-up activities, “creative 
chaos” was provided through a short presentation on the concept of a 
learning commons, followed by distribution of background documents. 
From here, the student groups worked autonomously to select their topic 
and design their own processes. 
Faculty support consisted of responsive modification of learning 
environment elements, including technologies, as well as coaching 
students on enabling processes, structures and means for communicating 
successfully. In this way, amidst the variety of investigatory approaches to 
a common topic, all students’ learning experiences shared a common 
pedagogical strategy.
We were also attentive to the social factors affecting tool utility, including 
cultural expectations, time zone differences, and role variation among both 
faculty and student learning groups. Throughout, we employed the lens of 
interactive design and evaluation  (Newman and Lamming, 1995; Preece 
et. al., 2002), which has similar objectives as formative evaluation, for 
creating and sustaining a dynamic technology-enabled, dialogue-driven 
community of inquiry. A variety of technology-supported tools for 
initiating and advancing physical, virtual and mental facets of collaborative 
learning environments, including two Learning Management Systems 
(LMSs), two e-meeting software, 3-way video conferencing, Instant 
Messenger (IM), wikis, and e-mail, were introduced to the student groups.
In addition to classroom activities, students regularly exchanged 
information for the purpose of stimulating synergistic, interdisciplinary 
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insights. Students’ cooperative exploration and collaborative engagement 
around the common learning object required their usage of a wide variety 
of application tools, supplemented by other commercial and open source 
communication technologies. Group information exchange was facilitated 
through four video conferencing sessions of between one to three hours in 
length. In addition, four LTU students and three SJSU students conducted 
more frequent information exchanges. Throughout the research project, 
these students – and also faculty – communicated through additional 
technology such as e-mail, learning management systems, e-meeting 
software, wikis, and a web conferencing system.  

4.2.2 Process of Inquiry 
The process of inquiry is based on my role as a teacher and supervisor for 
the LTU students in the project, as well as a member of the research team. 
The research team applied a shared research methodology, which assumes 
that student beneficiaries are able designers and evaluators of socio-
technical learning spaces and places. Hence, the project is unique in its 
user-centred method for co-creation of collaborative physical and virtual 
learning environments through interactive and iterative evaluation 
processes.
Evaluation, in this perspective, is a process to create shared reality and 
meaning which leads to an awareness that influences both evaluation and 
learning processes (Guba and Lincoln, 1989). Evaluators and stakeholders 
work together in real-time and co-create knowledge useful for both the 
evaluation and the stakeholders, in this case, faculty and students. For this 
reason, the interdisciplinary research team sought to evolve a formative 
evaluation approach which both advanced learning commons design and 
student learning outcomes.
During the project, students had meetings with supervisors, both physically 
and virtually, at regular intervals where they presented their progress. 
Additionally, they wrote interim reports and shared them with other teams. 
Streaming video archives of the video conference sessions also encouraged 
reviewing the proceedings. The process and progress in each team project 
was assessed and evaluated collaboratively by students and faculty, as 
were cross-team successes and failures, leading to accommodated 
decisions on future actions and activities, including the technologies 
component.  
Finally, a formal group interview with the LTU students provided 
additional information on learning experiences achieved through the course 
and assignments. The interview took place in May, just before the project 
ended and it focused on the experiences of collaborating across boundaries 
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when evaluating and designing a learning commons. The interview had a 
low level of structure and I tried to be open to the respondents, to adapt to 
what was said, and to let the respondents talk freely around the themes that 
were introduced during the interview. The interview lasted for about 90 
minutes.  
Hence, my understanding of the processes in the project comes from taking 
part in and reflecting on them throughout the project documents produced 
during the project, and finally, the group interview with the LTU students. 
The learning from this project is reported on in Paper 4.  

4.3 Entrepreneurial Knowledge Community 
In the Entrepreneurial Knowledge Community project, the aim was to 
develop a virtual knowledge community for young entrepreneurs in 
Europe. The design of the community space should be based on an 
understanding of the young entrepreneurs’ behaviour, needs and demands. 
The main objective was to stimulate the entrepreneurial spirit, knowledge-
building and business opportunities through the use of modern technology 
in an entrepreneurial way. The idea was that a mixture of experiences, 
from use of different existing technologies for learning among young 
entrepreneurs, created an important input in the design of a community 
space. Thus, the purpose was to create a community space in which 
knowledge could be shared, created and used in rich and efficient ways. To 
be able to do so, it was important, as a first step to obtain a rich picture of 
the entrepreneurs’ use of IT today, as well as their future needs and wishes 
regarding IT as support for these knowledge processes.  
Since needs represent the goals that users find important to achieve in their 
life and work - and needs satisfaction strategies are the means by which 
goals can be reached (Salovaara, 2004), understanding individuals’ needs, 
including their intensity levels, is important to needs fulfilment by systems 
design efforts. Therefore, our research effort focused on needs as a 
contribution to the planning process in both the short and long term 
because needs endure longer than any specific solution. A focus on needs 
also functions as a way to avoid a premature limitation of possibilities in 
the design phase. A “roadmap” is provided through the identification of 
needs, and ensures the possibility to prioritize among identified needs, 
according to Patnaik and Becker (1999). 
The process of identifying needs is difficult since people usually are not 
aware of possible solutions. Consequently, merely asking people about 
their needs is insufficient when identifying needs (Hyysalo, 2003; 
Salovaara, 2004). Moreover, needs could be difficult to articulate and 
explicate since people are often “acclimatized” to their problems and find 
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ways of “working around” difficulties and barriers. One way to identify 
needs is to study current or past behaviour (Preece et. al., 2002). This 
approach is also in line with appreciative design, a method for 
organisational intervention, where the starting point is a search for the best 
of “what is” (Norum, 2001). Suitable methods for needfinding include 
observations and interviews, but observations were not an option in this 
case. Hence, narrative inquiry (Dodge, Ospina, and Foldy, 2005; Ospina 
and Dodge, 2005), where the focus is on storytelling, was used.  
Stakeholders in the EKC project were incubators from France, Italy, 
Poland and Sweden, young entrepreneurs, 18-30 years old, who are 
beneficiaries of the incubators in these countries, web-designers from 
Finland and researchers from Sweden. The researchers offered methods for 
and preformed data collection and analysis in the project, while web-
designers built the prototype of the EKC. Incubators and young 
entrepreneurs offered their experiences and are the beneficiaries and users 
of the EKC. Incubators have the function of identifying and assisting 
young entrepreneurs when they want to establish a business. Usually, the 
incubator helps young entrepreneurs by offering office space, 
technological competence and networking contacts with financiers and 
other professionals. Through coaching, the young entrepreneur can develop 
his or her business experience and become viable under “the wings” of the 
incubator organisation. Specific assistance varies, depending on the 
situation, branch or country of the entrepreneur. Usually, future young 
entrepreneurs are identified for incubator status through referrals from 
universities’ or through competitions based on the “best business idea of 
the year”. Each year a small number of young entrepreneurs – “the best 
and the brightest” - are chosen to receive the services of the incubator.  

4.3.1 The Development Process 
My role in this project was as one of two researchers who collaborated 
with the purpose to develop and teach other participants a method for 
needfinding. The project lasted from January 2005 to June 2006 and an 
iterative approach was taken in the project in which needfinding was the 
first step. Hence, following the creation of a shared vision among project 
participants, the first step then was to elucidate user needs. At this stage, 
we wanted to gain as much an understanding as possible of the users’ 
current situation. Therefore, we aimed for a rich picture and explicitly 
searched for what works well today. We encouraged users to describe and 
explain their situation with a focus on positive experiences. 
When needs had been identified, the next step in the process was activated. 
Here, a discussion and analysis of identified needs took place. The analysis 
enabled identification of entrepreneurial needs. Overarching needs were 
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related to knowledge about how to start a business, get support when 
started, a need to share experiences and knowledge with other 
entrepreneurs, and e-mentoring. Entrepreneurs also expressed requirements 
and functions such as being able to record virtual seminars or have access 
to other entrepreneurs’ success-stories. They wanted to be able to share 
knowledge internationally, nationally and regionally. Hence, they needed 
to share knowledge and experiences about their situation as entrepreneurs, 
not specifically within their own branch. 
During analysis, both designers and researchers interacted with the 
material and with each other, trying to find a way to proceed. The next step 
was to design a mock-up18 and present it to the stakeholders. The reactions 
to the mock-up were gathered in all the participating countries through new 
focus-group-interviews and a questionnaire19, and thereafter analysed, and 
the results from this analysis became the basis for the design of the 
prototype. Finally, the prototype was used by stakeholders for some time, 
during which it was evaluated against identified needs in an interactive 
fashion, as a way to further the design of the virtual knowledge 
community.  

4.3.2 Process of Inquiry
The starting point in developing the Needfinding method was to gain a 
picture, as rich as possible, about how young entrepreneurs share and 
create knowledge in their work today. We also wanted to learn about how 
they use IT, not only for sharing knowledge, but also in their everyday 
practice. In this phase, the focal point was to find, describe and explain the 
best of “what is”. That is, to generate knowledge which increases the 
realms of what is possible, through questions that are posed as an invitation 
and evoke storytelling about peak experiences (Norum, 2001). We did not 
only want entrepreneurs to give rich narratives about their experiences, we 
also asked them to motivate and explain why they do things in certain 
ways or why they choose certain technologies for different situations and 
purposes. Our method is based in “soft” systems thinking, as reflected in 
Soft Systems Methodology (SSM) (Checkland, 1981, 2000; Checkland and 
Scholes, 1990), which leads to a focus on the whole instead of only the 
parts of a future knowledge community. This approach complies with the 
basic ideas of needfinding - that users’ needs become visible and 
comprehensible within a richly textured context.  

18 A model of the intended community space. 
19 This had not taken place when Paper 5 was written. Results from this can, however, be 
found in Ståhlbröst & Holst (2006).
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To begin with, we conducted open-ended needfinding interviews inspired 
by usage of a narrative inquiry approach. In this way, we obtained rich 
stories about incubators’ and entrepreneurs’ contexts and knowledge 
processes, as well as an understanding of their needs to communicate, use, 
and share information and knowledge. The interview process began with 
one-to-one telephone interviews with four representatives from incubator 
organisations in France, Italy, Poland and Sweden.
The interviews lasted 60 – 70 minutes. Interview questions focused on 
issues of interaction and communication as a way to share knowledge and 
use of IT between the incubator and the entrepreneur, as well as clarifying 
differences among incubator organisations. Respondents were encouraged 
to talk both about “what is” and “what might be”, i.e. a focus on both the 
present and the future, as related to technology-enabled information 
exchange and knowledge-creation in their community.  In keeping with the 
storytelling construct (Dodge, Ospina, and Foldy, 2005; Ospina and 
Dodge, 2005), questions were formulated in such ways that respondents 
would tell their stories and, thereby,  reveal in-depth knowledge about their 
experiences, from which we could identify needs. Results from these 
interviews provided an understanding of organisational context and, within 
this context, incubator needs in relation to the design of the virtual 
community. 
Following the same storytelling-inspired needfinding approach as in the 
interviews with incubators; one focus-group interview with three to six 
young entrepreneurs in each country was conducted. All needfinders used 
the same questions and guidelines regarding method, which had been 
designed by us, presented in a report and discussed in a group-telephone 
meeting before the actual interviews took place. The interviews ranged 
from 50 – 90 minutes, and it was young entrepreneurs, connected to the 
incubators, that participated. Focus-groups are useful for creating 
interactive communication among newly constituted conversation groups 
which share characteristics of interest (Bloor, Frankland, Thomas, and 
Robson, 2001; Wibeck, 2000). The method is especially suitable when 
investigating people’s views or attitudes about a certain phenomenon – in 
this case, knowledge-creation.
In our study, the interviews began with questions, formulated to stimulate 
narratives about the entrepreneurs’ organisation, their daily activities and 
daily work. Thereafter, participants were asked a number of questions 
about their use of and benefit from ICT. Once group rapport was 
established, questions were asked about communication and knowledge-
sharing within the entrepreneurs’ organisations, between entrepreneurs, 
and between incubators and entrepreneurs. We found that focus group 
interviews created a dynamic discussion which revealed rich stories. 
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Moreover, participants related their narratives to each other and, in this 
way, validated each others’ statements or gave different perspectives on 
the issue discussed.
Data from all the interviews were then transcribed and translated into 
English. We analysed them all in terms of vertical and horizontal measures 
(Thomsson, 2002) related to needs. In the vertical analysis, each interview 
was analysed individually as a way to identify both implicitly and 
explicitly stated needs. Thereafter, in the horizontal analysis, identified 
needs in all interviews were compared and clustered into categories and 
themes. Our purpose was not to identify differences between the different 
countries or organisations; instead, we intended to identify the common 
and shared needs. Lessons learned from this case are presented in Paper 5.  

4.4 Summary of Chapter 
In this chapter, I introduce and outline the tree cases that comprise the 
empirical part of my research. The three cases also represent the 
phenomenon under study in this thesis, i.e. boundary-crossing 
collaboration for innovation. Further, strategies for data collection and data 
analysis as part of the three cases were also presented in this chapter.  
Hence, this chapter outlines how the research was preformed in practice, 
following the interpretative approach which was presented in Chapter 3. In 
the next chapter, you will find a summary of each paper. Each summary 
contains a short description of the content of the paper, as well as the main 
findings of each paper.  
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5. Summary of Papers 
In this chapter, a short summary of each appended paper is given. Each 
summary contains a short description of the content of the paper, as well as 
the main findings. Further, I point out how the papers are related to each 
other and what was learned and taken as input into the next.  

5.1 Paper 1
Holst, M., Mirijamdotter, A., Bergvall-Kåreborn, B., and Oskarsson, H. 
(2004). Information and Communication Technology in Dynamic 
Organisations. Learn IT, Know IT, Move IT: Information Systems Research 
Seminars in Scandinavia, (IRIS27).  

The first paper sets the scene for the research presented in this thesis. The 
background for the paper was a project in which we worked with an 
organisation which experienced constant changes and never reached a 
stable state. It was also experienced that the IT systems, which were meant 
to support the employees in their activities, did not. Changes in 
organisation and activities were not met by changes in IT systems. From 
the experiences we had in this project, we had many discussions and read a 
lot of literature addressing these issues, and wrote a paper called ICT in 
dynamic organisations. Hence, the background for the paper is that 
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contemporary organisations exist in a situation in which they need to 
become dynamic and in which horizontal information flows need to be 
supported by ICT. In the paper, we argue for new models which better 
reflect current ways of working and the role of ICT in dynamic 
organisations.  
The paper begins with a description of different types of organisational 
theories and models, and we show how these theories and models address 
ICT in support of organisational activities. Thereafter, a model which 
focuses on making sense of communication processes in current 
organisations and the role of ICT, as both an enabler and supporter of work 
processes, is presented. Finally, we discuss the situation in which current 
organisations function. We relate models relevant for systems design to 
these situations.
The paper shows that traditional organisational models do not show 
information flows, instead, they show vertical report structures. In our 
study, we found that current ICT systems are based on traditional 
organisational models which support the reporting and controlling of work 
flows, while there is a need for support of information exchange in 
horizontal flows. Further, the paper shows that process-oriented 
organisation models focus on core processes and supporting processes, 
such as budgeting, while we found that the development of ICT support 
has focused on vertical information flows, hence, support of core 
processes.
In addition, we found that there is now a need to support and enable 
horizontal information flows in dynamic organisations and work groups. 
New ICT systems should enable and support the organisations to be viable 
in a constantly changing state and, the models of organisations and ICT 
should, therefore, resemble a constantly changing environment. To be able 
to do this, we need models which better address these aspects; models that 
make sense of the needs of ICT support in dynamic organisations. In the 
paper, we argue that these models should explain the horizontal 
information exchange which characterizes the current way of 
communicating and coordinating work. In answer to this, we found the 
POM-model, which represents a clear step on the way towards a model for 
the dynamic organisation. The POM-model makes visible horizontal 
information flows at the same time that it expresses the role of ICT.
Finally, in our study, we found that when the environment is unstable, it 
becomes increasingly important to develop stable norms and values for 
cooperation, for work processes and for the assessment of work within 
groups and dynamic organisations.  
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In conclusion, we found that the POM-model is both relevant and helpful 
on analysing and understanding the current situation of organisations and 
their needs in relation to ICT. Furthermore, we found the POM-model 
important since it illuminates processes involving norms and values and 
how these processes partly govern cooperation within the team. The paper 
recommends that a change in focus, from core processes to communication 
processes to support and enable horizontal communication flows for 
collaboration and coordination, is necessary when designing ICT systems 
for dynamic organisations.

5.2 Paper 2
Holst, M., and Mirijamdotter, A. (2006). Framing Multi-Disciplinary 
Teams: Sense Making Through the POM-Model. 12th Annual CPTS 
Working Conference - Integrating Visions of Technology.

In Paper 2, we leave the “big picture” of new organisations on a general 
level, which was studied in Paper 1, for a focus on a specific case. The 
context and content for this paper are transformation processes in higher 
education, in which knowledge from distinct disciplines is integrated into 
new multidisciplinary education and research. The POM-model, which is a 
model for sense-making and meaning creation, and which depicts 
interactive social networking processes and the relation between people, 
organisation and ICT in an organisational learning perspective, is used to 
appreciate and make sense of “what is”. The paper aims to understand the 
set-up/design process of formal multidisciplinary groups and focuses on 
the creation of shared visions, shared mental models and learning as a 
team.
The paper begins by giving a picture of the current situation for 
universities, in general, and the change process at Luleå University of 
Technology, which comprises the case, in particular. The POM-model with 
its underlying principles of systems thinking is introduced, showing its 
emphasis on information exchange, negotiated meaning and interactive 
social networking, and information systems in support of stakeholders’ 
interactions, aiming to create shared visions of an organisation. The model 
is applied to the empirical study and the analysis of multidisciplinary 
teams’ processes.  
The paper results in the identification of important issues to consider when 
setting up formal multidisciplinary groups. The POM-model is found to be 
useful for making sense of design work across boundaries, and for 
identifying best practices, as it visually represents the important processes 
of making meaning by interactions among participants in various 
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organisational settings and by means of technology. Hence, the paper 
contributes with “best practices” when setting up multidisciplinary groups, 
as well as with new knowledge about the usability of the POM-model as a 
model for learning and sense-making.  

5.3 Paper 3 
Holst, M., and Mirijamdotter, A. (2004). An Application of Ba - 
Deconstructing Formative Processes in Multidisciplinary Work Groups. 
International Journal of Knowledge, Culture and Change Management.

The context and content for Paper 3 are the same transformation processes 
in higher education, where knowledge from distinct disciplines are 
integrated into new multidisciplinary education and research, which were 
addressed in Paper 2.
The aim with these groups is to become innovative and knowledge-
creating and communication and interaction processes, as well as places 
are, therefore, analysed in Paper 3 to make sense of and learn from “what 
is” in relation to knowledge-creation. For this reason, we leave the systems 
thinking models used in Papers 1 and 2, and take on a knowledge 
management model to learn more about the knowledge processes that take 
place in new multidisciplinary groups. Hence, in the paper, we aim to 
understand the formative process for multidisciplinary groups by using the 
Ba-model as a sense-making tool and suggesting it as an organisational 
design model.  
The paper begins with organisational aspects of contemporary workplace 
situations, in relation to design of robust knowledge-creating 
environments. The concept of Ba is outlined and it is, thereafter, applied to 
the empirical study of multidisciplinary groups with the aim of 
understanding the constitutive elements of their formative processes. Ba
resembles the shared context for knowledge-creation which is created by 
these groups. We discuss the findings in relation to dialogue and 
interaction, energising aspects and, finally, the value of Ba for making 
sense of knowledge work. We found that Ba gives guidance on making 
sense of how an organisation works, and why it works the way it does in 
relation to knowledge-creation.
Hence, the paper identifies factors important for understanding and 
managing the formative process for creating a shared knowledge-context in 
multidisciplinary work groups. Moreover, the paper shows that the Ba-
model is relevant as an organisational design model.  
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5.4 Paper 4 
Mirijamdotter, A., Somerville, M., and Holst, M. (2006). An Interactive 
and Iterative Evaluation Approach for Creating Collaborative Learning 
Environments. The Electronic Journal of Information Systems Evaluation 
(EJISE).

Paper 4 reports on experiences from developing and working with an 
interactive and iterative evaluation approach for creating collaborative 
learning environments. The aim was to understand “what is” as a way to 
inform “what will be”. In this sense, we take a step further than was the 
case in the first three papers. Moreover, this paper has a more outspoken 
focus on technology-enabled collaboration in distributed boundary-
crossing groups, and poses the question: how can interaction technologies 
enable and support collaboration in these groups.
The project reported on in this paper took place in collaboration between 
three universities in Sweden and the United States, and the ambition was to 
create shared learning environments for students. The interdisciplinary 
research team sought to evolve a formative evaluation approach which 
advanced both learning commons design and student learning outcomes.  
Inspired by lessons learned in the Creative University project, reported on 
in Papers 2 and 3, the POM-model and the Ba-model were used to inform 
the user-centred process for co-creation of collaborative physical and 
virtual learning environments. Hence, the Ba-model, with its focus on 
knowledge-creation, is, in this paper, added to the POM-model, which is 
based on systems thinking, and the result is an iterative and interactive 
framework for evaluation and design of collaborative learning 
environments. Application of the new framework is illustrated within the 
context of student learning through boundary-crossing information 
exchange and knowledge-creation.
In using the POM-model, we honour the mental constructs that people 
generate in order to understand, or to obtain, an improved understanding of 
a situation. We recognize that these mental constructs are largely formed 
by individual worldviews, perceptions and values which, in turn, are based 
on individual background and previous experiences. Ba expands the 
dialogue and interaction illustrated in the 3 – 4 – 5 elements of the POM-
model and in this way, Ba epitomizes the desired outcome of the learning 
commons – i.e., boundary-crossing information exchange for knowledge-
creation, enabled appropriately by information and communication 
technology. Moreover, the design of the student project originated in the 
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five energizers for creation of Ba and the evaluation process was designed 
according to the POM-model.  
In conclusion, lessons learned from the project focus on social 
implementation factors, technology for collaboration and on the 
collaborative learning process. Confirming lessons learned in Paper 1, we 
found that social factors, such as roles, norms and values are important to 
address explicitly in boundary-crossing groups. Making knowledge-assets 
and shared purpose explicit was also found to be important. The paper also 
confirms the relevance of POM and Ba for both evaluation and design of 
collaborative learning environments as suggested in Papers 2 and 3. 
Finally, we learned how important it is that communication and learning 
needs by stakeholders are met by appropriate technology to create an 
enabling and supporting collaborative learning environment.  

5.5 Paper 5 
Holst, M., and Ståhlbröst, A. (2006). Enriching the Process of 
Appreciating Needs with Storytelling. International Journal of 
Technology, Knowledge and Society.

Paper 5 reports on a research project within the context of recent 
initiatives, taken to implement IT to support entrepreneurial knowledge-
creation in Europe. The starting point for proposing a design for a 
European Entrepreneurial Knowledge Community (EKC) assumes the 
enabling presence of ICT, supportive of knowledge-sharing and creation. 
Moreover, we believe, that knowledge-creation in a virtual community 
space, requires sufficient dialogue for rapport-building and experience-
sharing. It follows that the community design must offer an enabling 
situated context for communication, interaction and sense-making among 
virtual community participants. This paper is based on the idea that in 
order to design a viable community, we must first identify and understand 
the needs of the intended community’s stakeholders.  
Based on identified needs, the suggested virtual community has 
communities-of-practice as its inspiration for desired outcome. For that 
reason, the paper begins with a presentation of the background and theories 
of communities-of-practice. Furthermore, the complexity of boundary-
crossing knowledge-sharing, which constitutes the context and purpose of 
the community, is outlined. Thereafter, identified limitations in traditional 
information systems’ design methods and needfinding are discussed. This 
leads to the case and the suggested method, which are both presented in 
more detail. The paper ends with a discussion of the suggested method, 
and some conclusions and future work are pointed out.
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The paper concludes that a focus on needs leads to more creative and 
innovative processes and, relevant systems. Moreover, the change from a 
focus on problems, to a focus on opportunities was logical, as a focus on 
present positive experiences and future dreams enabled the identification 
of needs related to the intended EKC. Moreover, the user-centric approach 
created high level of commitment and motivation among stakeholders. 
Finally, we found that needfinding though storytelling offers an adequate 
alternative to observations.



  – Summary of Papers –  

– 82 – 



  – Enabling Boundary-Crossing Collaboration –  

– 83 – 

6. Enabling Boundary-Crossing Collaboration  
The purpose of this thesis is to study and understand the activities of 
collaborative boundary-crossing working groups, with the aim of 
contributing to design of supporting and enabling collaborative working 
environments. In the following, I will discuss the findings of my research 
with the aim of contributing to the Area of Concern of this thesis. The 
findings originate from analysis and sense-making of the cases I have been 
part of and which were described in more detail in Chapter 4. Hence, this 
chapter presents the main findings that emerged from the research.  
The chapter is arranged in four parts, as follows: part No. 1 is focused on 
processes in “Knowledge Work”. Part No. 2 deals with “Information and 
Communication Technology” issues. In part No. 3, I discuss the 
importance of “Appreciating Needs” as the starting point when designing a 
CWE, and finally, Part No. 4 deals with “Reflections on models for 
analysis and design” which have been used.  

6.1 Knowledge Work 
According to Leonard and Sensiper (1998), each participant in a boundary-
crossing group, working on a shared challenge, frames both problem and 
solution within patterns and models they understand best, leading to a large 
variety of perspectives. In a well-managed process, this will steer the work 
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towards creativity as different viewpoints create energy that is channelled 
into new ideas. The processes for creation of a shared context across 
boundaries constitute the foundations for contemporary knowledge work, 
i.e. what is termed by Grant (1996) knowledge integration. 
Cohen (1998), claims that the most important context for knowledge-
creation is a fabric of ideas, each enriched and textured through the 
connections it has to other ideas, and, hence, not one clear theory. This is 
why a certain variety is desirable for innovation; more alternatives make it 
more likely that a frame-breaking point of view will be presented. This is 
one important reason why intellectually heterogeneous groups are more 
innovative than homogeneous ones (Leonard and Sensiper, 1998). 
However, Leonard and Sensiper (1998), state that this is only true up to a 
point, which is also in line with my findings in the Creative University 
case (Holst and Mirijamdotter, 2004, 2006), that too much variety 
hampered the innovation process.  
The findings from my three cases indicate that the basis for knowledge 
integration in boundary-crossing collaborations is grounded in the fact that 
these processes are managed consciously within each boundary-crossing 
group. I have divided the lessons learned in relation to knowledge work 
processes into four areas; I begin with “Energizing factors” that help create 
a context for knowledge-creation. Thereafter follows a section about the 
importance of creating a shared vision and the role of “Boundary objects” 
in this process. Then, in the third section, I discuss the value of making 
“Roles, norms, values and knowledge assets” explicit when collaborating 
across boundaries. Finally, in the fourth section, “Dedicated place and 
space” for knowledge-creation are discussed.

6.1.1 Energizing Factors 
According to Nonaka et. al. (1998; 2001; 2000; 2003), there are five 
conditions which management must provide to energise the creation of a 
shared context (a Ba), in which knowledge-creation can take place. These 
conditions are: Autonomy, Creative Chaos, Requisite Variety, Redundancy
and Love, Care, Trust and Commitment. Consequently, management 
should stimulate the creation of Ba through these five factors, with the 
purpose of giving energy and quality to the knowledge-creation process 
(Nonaka et. al., 2001). In Nonaka et. al’s view, top management instils a 
vision and creates Ba for the working groups, while middle management 
breaks down the vision into concepts that create the basis for the 
knowledge creating process (Nonaka et. al., 2001). The situation in the 
Creative University case contrasts to this idea, since a working group 
created the overarching vision for the Creative University, and later, each 
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arena-group managed the processes of creating a shared vision for their 
arena on their own.  
In the Creative University case, I reflected on and also focused on 
energising factors and their importance (Holst and Mirijamdotter, 2004). 
During the creation of a shared vision, content and structure of each arena, 
each group created their own knowledge-creation space and place. 
Knowledge from this study was then used, intentionally, to create 
conditions for knowledge-sharing, creation and use in the Learning 
Commons case, where students worked and collaborated across boundaries 
(Mirijamdotter et. al., 2006a). In the following, I will give some examples 
that confirm and clarify the importance of applying the energising factors 
as well as point out important aspects that add knowledge about using the 
energising factors in boundary-crossing collaborative groups.
First of all, confirming theory, I found that the overarching vision of the 
Creative University generated creative chaos for the arena-groups. The 
three arena-groups worked autonomously and created their respective 
visions and missions within this overarching vision (Holst and 
Mirijamdotter, 2004). Later, in the Learning Commons case, creative chaos 
was created intentionally, at the same time that the student-groups were 
allowed to work autonomously, in order to stimulate the groups to create 
their own knowledge-creating context (Mirijamdotter et. al., 2006a). From 
the Learning Commons case, I found that the Swedish student-group 
experienced increased creativity and learning, in fact, they argued that this 
was the course where they had learned most during their four years of 
university studies. They assigned this to the autonomy and creative chaos 
that was part of the setting. 
In these two studies, group members came into the working groups with 
different appreciative settings and worldview perspectives, generating 
significant complexity and variety. In the Creative University case, I found 
that redundancy and requisite variety turned out to be important issues for 
knowledge integration. For example, in the largest arena-group, the variety 
became too large and, as a consequence, redundancy on a relevant level 
was difficult to reach (Holst and Mirijamdotter, 2004). Hence, when the 
team became too mixed and too large, knowledge integration became more 
difficult. In this large arena-group it was difficult to share tacit knowledge, 
while, at the same time, this was easier in the less diverse and smaller 
group. Consequently, knowledge integration, important for successful 
creation of shared meanings and intentions, was highly affected by team 
size and mixture, confirming the importance of having an adequate level of 
requisite variety and redundancy for creating a knowledge-creation 
context. Hence, serious consideration of group size and mixture, including 
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continuity of members, is an important issue to address when setting up 
new multidisciplinary teams.  
Further, the creation of commitment and trust was found to facilitate 
knowledge integration in the smallest arena in the Creative University 
case, as well as in the Swedish student-group at LTU in the Learning 
Commons case. The Swedish students in the Learning Commons case were 
able to create trust and commitment, within the group, on a higher level 
than they had experienced in earlier groups. The autonomous way of 
working and the fact that they could create their own visions for the work 
was assigned as the factors that increased the level of commitment 
(Mirijamdotter et. al., 2006a). Furthermore, these two groups (smallest 
arena and LTU students), which were successful in knowledge integration, 
created trust and commitment by sharing ideas and beliefs in an open 
atmosphere and by positive assumptions about the contribution of others. 
Hence, when working across boundaries, it is important to create an open 
atmosphere and respectful views on each other’s knowledge areas. 
In contrast to the first two examples, I found that the level of trust was 
lower in the largest and most mixed arena-group, as well as between the 
U.S. and Swedish student-groups in the Learning Commons case. Hence, 
the foundation for knowledge integration was less stable in these two 
examples. In the student case, reasons for this were believed to be 
differentiated norms and values, on for example, collaboration. While, in 
the arena-group, I reflected on whether the lack of trust was based on the 
fact that the larger arena focused on structure, rather than sharing 
disciplinary knowledge, that is, they focused on explicit and “external” 
aspects, instead of on sharing tacit and individual knowledge.  
Hence, I found that successful and aligned design should be based on a 
shared vision that is framed in the context of team accommodations, rather 
than bounded in structures and traditions. This implies that 
multidisciplinary teams need to create shared visions, mental models and 
team-learning; all qualities of a learning organisation (Gourley, 1999), 
before focusing on structure. It also implies that this is an issue that should 
be managed within the collaborating group, and not by management, as 
Nonaka et. al. (2001), argue. Moreover, these findings add important 
aspects to the list of energizers which Nonaka and colleagues have defined, 
i.e. that collaborating groups need to create a shared vision as a starting 
point in their work.
To close this section, I present some conclusions in relation to energizing 
factors. To begin with, my studies confirm Nonaka and colleagues’ (1998; 
2001; 2000; 2003), that use of energising factors lead, towards more 
creative and innovative processes, which, in turn, increases a group’s 
qualifications to meet complex problems. Moreover, lessons from my 
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studies imply that when vital energizers are missing, the shared space for 
emerging relationships that serves as a foundation for knowledge-creation
is jeopardized. Furthermore, my findings indicate that energizing factors 
need to be addressed internally by the collaborating group, and not only by 
management, as Nonaka et. al., argue. In fact, this may be important in 
order to become successful when working across boundaries. Finally, I 
have found that one important energizing factor in boundary-crossing 
collaboration is the creation of shared visions. In the next section, I discuss 
this issue further.

6.1.2 Boundary Objects 
It has been argued, for quite some time, that the sharing of knowledge 
across boundaries is key to innovation (e.g. Leonard-Barton, 1995; 
Leonard and Sensiper, 1998; Swan et. al., 1999; Swan and Scarbrough, 
2001; von Krogh et. al., 2000). It is, however, relatively difficult to share 
and create knowledge in heterogeneous groups, due to differentiated 
perspectives. Boundary-crossing groups, with expectations to boost 
innovation and creativity, need to deal with knowledge-sharing and 
creating processes in new ways.
As pointed out in the previous section, I found that creation of shared 
visions is an important first step in groups collaborating across boundaries. 
The challenge to represent knowledge in successful ways across 
boundaries, in order to be able to create shared meanings, leading to shared 
visions and intentions, was found to be of importance, both in the Creative 
University case and in the Learning Commons case. 
One way to facilitate the creation of shared visions, as a way towards 
knowledge integration and innovation, is to use boundary objects. 
Boundary objects are “things” that work to establish a shared context that 
“sits in the middle” between different disciplines (Bowker and Star, 2000; 
Star, 1989). Hence, boundary objects play an important role in the process 
of attributing meaning that can be represented, learned and transformed 
across disciplinary and professional boundaries, thus, yielding knowledge. 
This was confirmed in the Creative University case, where I found that 
boundary objects facilitated the creation of learning conversations 
(Laurillard, 1999), and as a result, interdisciplinary synthesis (Holst and 
Mirijamdotter, 2004, 2006).  
From the analysis of the arena-groups’ work in the Creative University 
case, I identified effective practices for bridging disciplinary perspectives 
and integrating knowledge into visions and intentions (Holst and 
Mirijamdotter, 2006). In two of the groups, the boundary objects enabled 
the processes of giving meaning to content and structure of the design 
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work, right from the start, at the same time that it enabled communication 
across boundaries, referred to as perspective making and perspective taking 
by Boland and Tenkasi (1995). 
It has been argued that metaphors help create a shared mental space, rather 
than a shared mental model (Cohen, 1998, referring to Ikujiro Nonaka). 
Through this shared space, members of the groups can connect and 
generate new understanding across boundaries as they negotiate the 
meaning of the objects (Cohen, 1998, referring to John Seely Brown). In 
the Creative University case, use of a metaphor in one arena-group turned 
into a boundary object, and in this way, a context for knowledge work. 
Furthermore, in this case, the boundary object acted both as a means of 
communication and aided in demarcation of new boundaries. The creation 
of new shared boundaries turned out to be important for the boundary-
crossing groups to enable continuous collaboration. These new boundaries 
enabled the group to decide what belonged to, and what fell outside, the 
arena.
Hence, the exploring of relevant and situated boundary objects in 
discourse, created opportunities to learn and understand each other’s 
perspectives in the arena-groups. Thus, in order to create a shared vision 
and, as in this case, establish the arenas, boundary objects in the form of 
metaphors, concepts and documents were found to work as facilitators for 
effective information exchange and as a way to guide the design process 
(Holst and Mirijamdotter, 2004, 2006).  
The question has been posed if it is possible to create a boundary object 
(Bowker and Star, 2000), and in the Learning Commons case an attempt 
was made. Experiences from the creative university were applied, and the 
project was designed around a boundary object, represented by the idea of 
a learning commons. Despite this, student-groups were unable to create 
shared visions and purposes (Mirijamdotter et. al., 2006a). The LTU 
students were especially sensitive to the lack of shared purpose, since its 
absence disabled their efforts to create a collaboration in which the 
different student-groups’ contributions to each other’s work could enrich 
the project outcomes. Reflecting on this collaborative learning process, I 
found that it is not enough to have a boundary object for the creation of 
shared visions when collaborating across boundaries (Mirijamdotter et. al., 
2006a). Issues such as roles, norms, values and knowledge assets turned 
out to be important to address explicitly, as a way to create a shared 
context for successful collaboration and knowledge integration. This 
finding contrasts to findings discussed in the previous section about the 
Creative University case, and reflecting on the differences, I see that in the 
Creative University case, face-to-face meetings were chosen to a large 
extent. As I will discuss in the next section, I can see differences between 
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co-located and distributed groups in their processes of creating a shared 
context. For example, I find that issues such as roles, norms, values and 
knowledge assets should be addressed before attempting to create a shared 
vision, particularly when working distributed.  
To close this section, I have some conclusions in relation to boundary 
objects. To begin with, my studies confirm earlier research, that use of 
boundary objects enables boundary-crossing knowledge-sharing and 
creation. Moreover, lessons from my studies imply that boundary objects 
give meaning, boundaries and structure in boundary-crossing collaborative 
work. Finally, I have found that using boundary objects is not enough 
when aiming for successful knowledge work across boundaries. Issues 
such as roles, norms, values and knowledge assets should be addressed 
before attempting to create a shared vision, particularly when working 
distributed. In the next section, I discuss this issue further.  

6.1.3 Roles, Norms, Values and Knowledge Assets  
It is argued by some researchers  (e.g. Armstrong and Cole, 2002; 
Cramton, 2002; King and Frost, 2002), that group development is basically 
analogous, and that the challenges in distributed groups are quite similar to 
those of co-located groups. It is, for example, argued that many of the 
integrating practices are the same for both, such as gaining commitment to 
shared goals and articulating and monitoring norms (Armstrong and Cole, 
2002; Cramton, 2002), as well as building trust and maintaining control 
(King and Frost, 2002).
In contrast to this, Ratcheva and Binks (2002) argue that distributed groups 
represent genuinely novel patterns of interaction and can not be seen as an 
evolutionary form of co-located groups. In their view, the differences do 
not purely stem from the diverse locations and multiplicity of 
communication media used, but more from the different patterns of social 
exchange, conveying social messages, which create inter-personal and 
trustworthy relationships. This suggests that successful distributed work is 
not simply a spread-out version of good co-located work. As indicated in 
the previous sections, I have found that the need for shared goals, norms, 
trust and control are basically the same in any group, but that the practice 
of how these are reached differs.
In line with the groups in Ratcheva and Binks’ (2002) studies, but to 
different degrees, the groups in my studies collaborated without defined 
organisational and social roles; they were not familiar with one another and 
had no shared social, cultural and organisational knowledge which could 
provide a context for work and interaction. For example, in the Creative 
University case, arena-group members all belonged to the same university, 
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but to different disciplines, departments and even campuses, while in the 
Entrepreneurial Knowledge Community case there were no established 
groups at all. Further, in the learning commons case members were 
distributed and collaborated across the globe which made it more difficult 
to communicate and create shared knowledge, a situation which clearly 
differs from co-located and homogenous teams, whose situation, to a large 
extent, corresponds to the descriptions of communities-of-practice (Brown 
and Duguid, 1991; Lave and Wenger, 1991). Still, the studied groups were 
expected to create new knowledge and innovative ideas.
As mentioned in the previous section, I learned in the Creative University 
case that using boundary objects for the creation of shared visions to 
enable knowledge integration is important and leads to successful 
processes (Holst and Mirijamdotter, 2004, 2006). Hence, student-groups in 
the Learning Commons case were gathered around the shared boundary 
object – Learning Commons.  
From the Learning Commons case, I learned that use of a boundary object 
was not enough to create shared visions across boundaries in a group. 
Other issues affected the collaboration and possibilities for knowledge 
integration. For example, students found it difficult to form their 
collaboration in an effective way, for reasons such as time zones, as well as 
differing norms and values. In contrast to the initial assumption that norms 
and values on collaboration and work were the same in the USA and 
Sweden, we learned that there were differences between student-groups in 
several ways (Mirijamdotter et. al., 2006a). Hence, students were not able 
to create a shared vision or a creative collaboration, even though they 
shared a boundary object. This situation made it difficult to proceed with 
the work for the student-groups, since it became difficult to structure the 
collaboration in an effective way. As a result, the need to appreciate each 
other’s perspectives on roles, norms and values became clear. Hence, 
addressing factors such as roles, norms and values early on was found to 
be crucial even for basic group formation (Mirijamdotter et. al., 2006a).  
These questions did not have the same effect, locally, in the Swedish 
student-group, even though it was a multidisciplinary group. Reflecting on 
this, I found that while the Swedish student-group shared the same 
physical space, questions about roles, norms and knowledge assets were 
addressed more or less automatically. It took some time before they 
realised that they should have addressed all these issues more explicitly to 
the U.S. students. I find that this indicates that differences exist between 
being co-located and distributed, and that issues such as roles, norms and 
values should be addressed explicitly, at an early stage in group formation 
when setting up collaboration across boundaries (Mirijamdotter et. al., 
2006a).
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My studies also show that the question of addressing and making 
knowledge assets explicit, early on in a boundary-crossing collaboration, is 
important. Knowledge assets form the base for the knowledge-creating 
process and are defined by Nonaka et al. (2000), as “firm-specific 
resources that are indispensable to create values for the firm” (p.20). The 
assets are inputs, outputs and moderators of the knowledge-creating 
process, according to Nonaka et al. 
In the Learning Commons case, this was managed with success, naturally, 
in the co-located Swedish team as they were able to collaborate easily, and 
proximity made others’ knowledge assets more easily recognizable. In 
contrast, this was not managed well across boundaries with the U.S. 
students. However, when closing the project, both Swedish and American 
students recognized that the formative phase of group work requires 
specific direction in a distributed environment where the members do not 
know each other. Further, they realised the importance of making 
knowledge assets explicit, across boundaries, at an early stage of 
collaboration across boundaries (Mirijamdotter et. al., 2006a).
The Learning Commons case indicates that placing focus on the process of 
appreciation of each other’s perspectives in terms of roles, norms and 
values, can add stability to the group in an unstable environment. Hence, 
experiences from the Learning Commons case confirm the assumption by 
Holst et. al. (2004), that when the environment is unstable, it is important 
to develop stable norms and values for collaboration, work processes and 
the assessment of work within groups in dynamic circumstances.  
To close this section, some conclusions in relation to roles, norms, values 
and knowledge assets are presented. To begin with, it is important (to a 
higher degree than compared to a co-located group) to address roles, 
norms, values and knowledge assets early on in a boundary-crossing 
collaboration, as these issues affect a group’s success in knowledge-
creation. Moreover, lessons from my studies imply that addressing these 
issues is important, since this adds stability to a boundary-crossing group. 
Finally, successful distributed and boundary-crossing work seems to be 
very different from co-located work, confirming Ratcheva and Binks ideas 
(2002). This implies that further studies of how to create shared places and 
spaces in distributed groups are important. In the next section, I will 
discuss the importance of having dedicated places and spaces in distributed 
and boundary-crossing work.  

6.1.4 Dedicated Place and Space  
When people come together in new groups, they share, create and use 
knowledge as they interact in work processes. Theories about knowledge-



  – Enabling Boundary-Crossing Collaboration –  

– 92 – 

creation, as put forward by Nonaka et. al. (1994; 1998; 2000; 1995; 2003), 
emphasize dialogue and interaction, and that knowledge needs a place or 
space for knowledge-creation processes. A place or space can be physical, 
virtual or mental, or a combination of any of these three (Nonaka et. al., 
2000).
Consequently, shared space and place for dialogue is an important issue to 
address when aiming for knowledge-sharing and knowledge-creation. 
Fahey and Prusak (1998), have, however, found that one of the 
fundamental errors in knowledge management projects is to neglect that 
the primary purpose of managing knowledge work is to create a shared 
context. In the absence of a shared context, individuals with differing 
perspectives, beliefs, assumptions and views will collide in their work. 
Hence, as several researchers point out (e.g.,  Augier et. al., 2001; Nonaka 
and Konno, 1998), to create a shared context is important, because 
knowledge-creating processes are necessarily context-specific. 
An important issue in this situation is that when organisations are stretched 
across time and space, as well as across boundaries, like the groups that 
have been studied in this thesis, they lose the opportunities for casual 
sharing of knowledge and learning induced by physical proximity. As 
Prusak (1997), puts it: if the water cooler was a font of useful knowledge 
in the traditional firm, what constitutes a virtual one? Therefore, when 
working in this way, the design of virtual and mental spaces and places 
becomes more important as it gets increasingly difficult to meet in physical 
places. The assumption among these authors is that management creates 
places and spaces for the groups, while my studies have focused on groups 
creating these for themselves. Hence, my findings in relation to places and 
spaces point to groups creating their own shared physical, virtual and 
mental contexts. I will address this by giving examples from all three types 
of contexts.  
In line with Bødker and Christiansen’s findings (2006), I found that the use 
of one dedicated physical meeting room, led to the experience that the 
room held memories, making it easier to enter arena-discussions and to 
continue the creative design work in the Creative University case (Holst 
and Mirijamdotter, 2004, 2006). Hence, experiences from the Creative 
University case demonstrate that it is valuable to have a dedicated space 
for knowledge integration when working across boundaries. Moreover, 
from both the Creative University and the Learning Commons cases, I 
found that a dedicated place or space is important, also when it comes to 
mental and virtual places and spaces. For example, I learned in the 
Learning Commons case that the question of shared technological 
platforms, i.e. a shared virtual space, is important to address (Mirijamdotter 
et. al., 2006a). In this case, different universities had different platforms, 



  – Enabling Boundary-Crossing Collaboration –  

– 93 – 

making it difficult for students to meet virtually. The students evaluated 
several different applications before they, through dialogue, could decide 
which ICT to use, and when, for their communication. Hence, experiences 
from the Learning Commons case imply that when setting up boundary-
crossing collaborative groups, a shared virtual space, grounded in 
knowledge about user needs, capabilities and what the situation allows 
should be used.  
When addressing dedicated mental space or place, best practice, in the 
Creative University case, was found to be a focus on the creation of a 
shared vision through an inclusive learning approach. The vision became 
meaningful for the team in this way, guiding and giving work direction, 
which, in turn, led to more purposeful and aligned actions (Holst and 
Mirijamdotter, 2006). This process took place in the smallest arena, 
facilitated by its members’ choice to develop a shared mental model of the 
arena, in a dialogue taking place in interplay between physical and virtual 
places. Hence, the creation of a shared mental space, in interplay between 
physical and virtual places and spaces for bridging perspectives, supported 
knowledge integration.
Further, confirming theory (e.g. Bowker and Star, 2000), the Creative 
University case demonstrates the power of documents in the role of 
boundary object and, hence, enabling the creation of shared mental spaces 
and places in all three arenas. It turned out that documents written for top-
management enabled these groups to integrate their knowledge across 
boundaries. This did, however, happen rather late in the development 
processes, and it was more successful to use metaphors as boundary 
objects in order to create shared ideas and visions early on in the design 
process. Hence, as discussed in previous sections, to enable multi-
disciplinary collaboration and knowledge integration, there is a need to 
develop common mindsets and perspectives, to create shared visions, 
shared contexts, and shared practices. Again, this contrasts to the ideas of 
Nonaka et. al., that visions are created and given by top management. As 
pointed out in my studies, shared visions have been found important to be 
created within the boundary-crossing group.
Learning from these two cases indicates that, apart from addressing roles, 
norms, values and knowledge assets as discussed above, collaboration 
across boundaries should begin with the creation of a shared mental space, 
a shared vision or idea of what to do and how to do it. From this, it is 
possible to create (or choose) physical and virtual meeting places which 
answer to the needs of the situation. This includes exploring different ICT 
systems to encourage and mediate discourse and dialogue, instead of only 
transfer messages.
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To close this section, findings in relation to dedicated place and space are 
presented. I have found that a shared vision represents a dedicated mental 
space from which all work can take its starting point. The shared 
technological platform represents a dedicated virtual space in which both 
formal and informal communication and dialogue can take place. 
Moreover, in this virtual space, shared documents and other traces of 
activities can be gathered and distributed. A physical meeting place in a 
dedicated room, in which the collaborative work can easily be continued, 
should also be used when possible. I have found that using these three 
types of spaces and places in interplay supports and enables collaborative 
work in both distributed and boundary-crossing groups. Accordingly, when 
setting up collaborative boundary-crossing groups, we should enable their 
communication in physical, virtual and mental places and spaces.

6.2 Information and Communication Technology
In Holst et. al. (2004), it was argued that, in order to design ICT that 
supports and enables boundary-crossing collaboration, we need to focus on 
communication processes, rather than on work processes, to support and 
enable horizontal communication flows for collaboration and coordination 
in boundary-crossing groups. When studying interaction and collaboration 
processes in three cases, I have found that ICT, potentially, can play a 
greater role for knowledge-intensive and innovative collaboration across 
boundaries, and some important lessons were learned about what to 
address when choosing to use ICT for this purpose. In the following 
sections, I present findings from my research related to ICT issues.

6.2.1 Choice of Technology   
The possibilities that ICT offers in boundary-crossing collaboration was 
shown in the Creative University case. Here, the use of ICT for interaction 
and dialogue enabled and furthered the design processes, pointing to the 
potential use of ICT as a space for meaning creation processes (Holst and 
Mirijamdotter, 2004, 2006). However, in the Creative University case, if 
and when they used ICT, they chose available traditional technology that 
everybody was familiar with; hence no training was needed. This strategy 
was chosen even though other, more advanced technologies for virtual 
meetings, such as video conferences, were available at the university.  
Reasons for the chosen strategy in this case could be found in several 
areas. To begin with, the potential use of ICT was held back by some of 
the team members because they were not familiar with the technology 
available for meetings. Hence, there was a lack of knowledge, both in 
terms of what kind of technology that was available and how to use it. 
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Moreover, other team members had bad experiences from earlier use of 
video conferencing. If new types of technology were to be used, it was 
argued, this technology must be more transparent and very easy to use. 
Basically, it should only require one press on the button to get started. It 
seems clear that what was available in terms of IT-based meeting-spaces at 
that time, did not meet user needs and requirements. Hence, arena-groups 
chose to make do with available, stable and well-known technology, e.g. e-
mail and telephones. This strategy can be viewed as a type of bricolage20

use of technology, in line with what Bansler and Have (2004) describe.   
Moreover, these groups were distributed over a geographical area which 
made it possible to meet face-to-face, even though it required some 
travelling. The travelling time was valued as it was possible to work during 
travel. In fact, time used for travelling was preferred, in order to avoid 
anticipated time used on technology problems, if video conferencing had 
been chosen for meetings. These findings confirm Hollan and Stornetta’s 
(1993) argument, that a virtual meeting place must be better than “being 
there”, if it is to be chosen instead of having a face-to-face-meeting, and 
this was not the case at LTU at this point in time. However, in many 
situations, other factors, such as economy, time or lack of knowledge about 
technological possibilities affect our choices. 
Some years later, in the Learning Commons case, the student-groups had 
no possibility to meet face-to-face, due to distance. Instead, they saw each 
other in video conferences. Furthermore, their assignment was to create a 
strategic design of a Learning Commons, a context for knowledge 
exchange. As a result, a more open and experimental approach, when it 
came to choice of and use of ICT, was taken. From this we learned more 
about the actual use of ICT for knowledge-intensive and innovative 
collaboration across boundaries. For example, the students used different 
media for informal and formal communication and they emphasised the 
need for both types. Further, findings from this case indicate that skills in 
advanced use of technology are a prerequisite when working across 
boundaries in a distributed way. At least it seems important to be on the 
same level within the group. One simple example is the speed when typing 
that came to affect dialogue in the chat between the Swedish and the U.S. 
students. Since one of the U.S. students were very slow on the keys, his 
comments turned up out of context, since the rest of the group had 
continued the dialogue during the time it took him to write the comment. 
Since their use of ICT was restricted to the technology available at the 
three universities, the students searched for, and found, several solutions 

20 Bricolage: something that is made, or put together, with whatever material happen to be 
available.
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on the internet which enabled their communication. They did, for example, 
use a chat for informal discussions as a way to get to know each other 
better.
Current IT-based collaboration tools have often been created to support 
basically sequential work processes and clearly defined project 
management procedures. Moreover, these tools have, oftentimes, been 
designed to make scarce information and knowledge available to team 
members, according to, e.g. Newell et. al. (2002). I have found that in 
addition to this, there is a need among people working in boundary-
crossing and distributed groups for technology that supports and enables 
horizontal communication flows in both informal and formal modes. This 
implies that different types of technology for communication and dialogue, 
which support different modes of communication, should be offered to 
boundary-crossing collaborative groups. Hence, work and collaboration in 
distributed and boundary-crossing groups still hold substantial challenges 
in finding enabling and supporting ICT that facilitate information exchange 
across boundaries. 
To close this section, I have some findings in relation to choice of 
technology. To begin with, I have found that the boundary-crossing groups 
that I have studied have not been offered a shared technological platform; 
instead, they have created their own context for collaboration. This 
situation has led to a form of bricolage use of technology, i.e. group-
members make do with what is available. Moreover, I have found that 
when technology does not meet user needs and requirements, then, if 
possible, face-to-face meetings are held even though it requires quite some 
travelling. Finally, I have found that it is important to have a variety of ICT 
for different modes of communication. In the next section, I discuss the 
issue of shared platform further.
Furthermore, I found that different types of dialogue should be supported 
and enabled by different channels for dialogue. For example, 
communication improved when the students used a chat function which 
also showed when students were on-line. By chatting, they got a better 
understanding of each other’s social and working/studying conditions. 
Hence, use of ICT for informal, as well as formal communication, 
supported and enabled their collaboration.

6.2.2 Shared Platform 
It is argued that ICT can provide enabling communication networks in 
knowledge work, but also that it is important that this is done together with 
applicable management of people and organisational practices to support 
dynamic networking (e.g. Barrett et. al., 2004; Swan et. al., 1999). 
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Generally, the ambition in initiatives where ICT is implemented to enable 
networks for communication in knowledge work is to create a shared 
application which functions as both a medium for communication, 
coordination and collaboration, as well as a repository for information. It 
seems, however, that these initiatives assume organisational groups with 
shared and clear boundaries.
The Creative University case and the Learning Commons case were carried 
out in newly formed boundary-crossing groups, collaborating in a shared 
project. In these two cases, some shared technologies were available, but 
the groups had no shared strategies or habits in technology use. The 
Entrepreneurial Knowledge Community case, differs, since there were no 
established groups to study, and hence, no shared technological platform, 
or shared strategies or habits in using ICT for collaborative work. From the 
situations in the three cases, and how it was managed, I have learned some 
important lessons about creating a shared technological platform when 
collaborating across boundaries.
In the Creative University case, the members of the three arenas did not 
handle the issue of shared technological platform explicitly during the first 
year of their collaboration. During this time, they worked with the design 
of content and structure of the arenas. They mainly chose to meet face-to-
face, use the telephone or e-mail for meetings and discussions (Holst and 
Mirijamdotter, 2004, 2006). However, in two of the arena-groups, 
discussions had started at the time for my intervention, focusing on the 
need to have a shared technological platform. Suggested solutions were an 
interactive web-page or an IT-based project management system. 
However, neither of these suggestions had been implemented at that time.  
The experiences from the Learning Commons case contrast in several ways 
from the Creative University case. The student-groups could not choose to 
meet face-to-face, since they were collaborating across the globe. Here, the 
collaboration had to start by addressing the issue of how, when and what to 
communicate. The question of which medium to use took most time and 
energy to solve (Mirijamdotter et. al., 2006a). There was no shared 
technological platform in the project, instead, different platforms were 
offered, and as part of their project, they tested and evaluated different 
ICT. As it was not possible to give user-rights to students from other 
universities, they created their shared technological platform by use of 
“free” technology, in most cases.  
I found that during the course of the project, participants demonstrated 
increasing sophistication in articulating both their communication needs 
and judgments about potentially useful hardware and software 
(Mirijamdotter et. al., 2006a). For example students described that instant 
messaging and chats served to fill the need of knowing who is on-line in 
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between formal meetings. In this way, a friendly hello could be sent out 
and more informal issues could be discussed. Hence, the chat came to have 
a role in strengthening the sense of being a group in collaboration, as well 
as increasing the awareness of each others presence on-line. I think of 
these informal chat meetings as having the same function as sudden 
meetings in the corridor can have when working co-located, or as the water 
cooler, discussed by Prusak (1997), implying that our social behaviour 
needs to be supported and enabled, also in virtual circumstances.  
Moreover, working at a distance, made students more aware of the value of 
deciding well in advance on a time for chatting and/or for being on-line 
and accessible (Mirijamdotter et. al., 2006a). This may seem obvious, but 
when the groups depend on enabling and supporting technologies, as in a 
distributed virtual learning community, the challenges of how to 
communicate, and when, are heightened and, therefore, need to be 
consciously addressed.  
Furthermore, the Learning Commons case confirmed learning obtained 
form the Creative University case, that basic know-how in use of 
technology was essential and affected the creation of a common “tech 
platform”. Hence, learning from these projects point out the importance of 
addressing, right from the start, which technologies to use and for what 
purposes to be able to create a shared technological platform, relevant for 
collaboration and communication. Consequently, since user needs and 
tech-know-how are situated, they should be addressed intentionally and 
explicitly during the start-up of projects.
In the Entrepreneurial Knowledge Community case, current ways of using 
ICT, and dreams of the “perfect future technology”, were inquired into as 
prerequisites for the design of a virtual community that should enable 
knowledge-sharing and creation among young entrepreneurs. Data from 
this inquiry was analysed, and needs were identified and categorised and, 
thereafter, used to inform the design of the Entrepreneurial Knowledge 
Community. Hence, in the Entrepreneurial Knowledge Community case, a 
shared platform came to be designed, based on identified user needs, 
requirements and tech-know-how.
To close this section I present some conclusions in relation to shared 
platform. To begin with, my studies confirm earlier research that design of 
an enabling ICT-based network for communication should be driven by the 
social situation and not by what technology can offer. Moreover, I have 
found that it is important to discuss issues of technology use early on in a 
project group. Finally, lessons from my studies imply that technology for 
knowledge-intensive and innovative collaboration is dependent on 
appreciated user needs and current tech-know-how. Hence, situated user 
needs and requirements, as well as purpose of collaboration, should be 
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addressed explicitly early on to enable design of situated ICT. This should 
be accompanied by more conscious thinking on horizontal information 
exchange, so as to more fully utilise the potential of ICT in knowledge-
creation processes. In the next section, I discuss this issue further.  

6.2.3 Models for Appreciating Technology Needs
In the present situation, with increasing demands on organisations to 
develop constant change processes, boundary-crossing collaboration and 
more and more globalised and networked workplaces, we need 
organisational models to make sense of, and design, supporting and 
enabling ICT. As argued in Holst et. al. (2004), organisations currently 
find themselves dwelling in continuous motion while they constantly seek 
stability, and never achieve it. Simultaneously, they express that existing 
ICT does not support collaboration and knowledge-intensive and 
innovative work. In fact, the boundary-crossing collaborative groups that 
have been part of my studies express an increased need for ICT which 
supports and enables horizontal communication flows.  
One problem I have identified in relation to this is that current ICT-
systems are based on traditional organisation models, supporting the 
reporting and controlling of work flows in a more hierarchical 
organisation. In fact, the traditional organisational models which were 
analysed in Holst et. al. (2004), did not show communication flows; 
instead, they showed vertical report structures. As systems are based on 
these traditional organisational models, they end up supporting core 
processes and reporting in the organisation, rather than communication 
flows. These aspects are, of course, important to support, but in addition to 
this, horizontal communication flows need to be supported and enabled in 
boundary-crossing groups. Hence, as argued in Holst et. al. (2004), current 
IT do not support organisations which are in constant flux and work in new 
ways, and the models for how to design systems do not meet today’s 
communication needs. 
Consequently, there is now a need to develop collaborative environments 
that support communication, coordination and cooperation within 
autonomous teams, and to be able to do this we need to develop new 
organisation models. These models should make sense of the needs for 
ICT support in dynamic organisations and make clear the horizontal 
information exchange which characterises the current way of 
communicating and coordinating work. Accordingly, the models of 
organisations and ICT should resemble the constantly changing 
environment in which various perspectives are represented. Thus, we need 
models that delineate the organisation and its communication processes, all 
in one.



  – Enabling Boundary-Crossing Collaboration –  

– 100 – 

In Holst et. al. (2004), we argue that the POM-model (Checkland and 
Holwell, 1998), is one such model that is a clear step towards a complete 
model in order to explain the organisation, communication processes and 
supporting IT. This argument is based on the fact that the POM-model 
makes visible horizontal information flows, at the same time that it 
expresses the role of ICT in an organisational context. In this way, the 
model also makes visible processes that other models of organisations 
neglect. Three advantages of using the POM-model for analysis and 
understanding of the current situation for organisations and their needs in 
relation to ICT were pointed out and have been confirmed in both the 
Creative University case and the Learning Commons case (Holst and 
Mirijamdotter, 2006; Mirijamdotter et. al., 2006a). These advantages are 
clarified in the following.
Firstly, the POM-model was found useful for making sense of 
organisational processes, and was particularly relevant for understanding 
the horizontal communications of a group. Hence, the model enabled a 
change in focus from core processes to communication processes. 
Secondly, it visually represents the process of making meaning by 
interactions with data, capta, information and knowledge among 
participants, which is a highly political process since it relates to intentions 
and accommodations between conflicting interests. Thirdly, organisations 
dwelling in constant change phase were also made intelligible through the 
POM-model, a reason for using the model in order to make sense of and 
design dynamic organisations.  
In relation to this, I have found that Ba (Nonaka and Konno, 1998), 
provided an understanding of the knowledge-creating process itself; i.e. 
what energizes and gives quality to the process (Holst and Mirijamdotter, 
2004). In this way, advice is given on how these knowledge-creation 
processes can be facilitated and accelerated. Hence, ways to design shared 
contexts for multidisciplinary work, in terms of spaces and places, are 
addressed explicitly in the Ba-model.  
Concluding this section, I have found that there is a need for new models 
that enable both the appreciation and design of technology for supporting 
and enabling boundary-crossing work. In my research, I have used the 
POM-model and the Ba-model with some success and my experiences 
point out their relevance for appreciating technology needs in boundary-
crossing work (Holst and Mirijamdotter, 2004, 2006; Mirijamdotter et. al., 
2006a). But, not only do we need models for appreciating needs in relation 
to technology, we also need methods for appreciating needs. I will, 
therefore, in the next sections discuss one such method, called 
Appreciating Needs (Ståhlbröst and Holst, 2006). 
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6.3 Appreciating Needs 
It has been argued that if a service or product do not meet users’ needs, it 
will not be accepted or used (Magnusson, 2003; Preece et. al., 2002; von 
Hippel, 2001). Hence, it is important to appreciate user needs in distributed 
and boundary-crossing knowledge work, for the purpose of creating 
enabling and supporting ICT.  
Confirming this, in the Entrepreneurial Knowledge Community case it was 
found necessary to develop an approach which enables the identification 
and understanding of user needs – in order to create a viable and relevant 
context for collaboration (Holst and Ståhlbröst, 2006). The insight was 
based on identified limitations in traditional information-systems design 
methods, such as, their focus on design for organisational support and the 
identification of requirements, not needs (Ericson and Ståhlbröst, 2005), as 
well as the focus on identifying and solving problems in a specific 
situation (e.g. Gupta, 2000; Kendall and Kendall, 2002; Löwgren and 
Stolterman, 2004; Preece et. al., 2002). In addition, insights from the 
Learning Commons case (Mirijamdotter et. al., 2006a), led to the decision 
to focus on appreciating and explicating needs as the starting point for 
designing a knowledge-creating space in the Entrepreneurial Knowledge 
Community case (Holst and Ståhlbröst, 2006).  
In the Entrepreneurial Knowledge Community case, appreciating needs 
implies an understanding of how an IT-based knowledge community will 
be used, what kind of activities it should support and for whom it is 
designed. From this starting point, we applied “Needfinding” (Patnaik and 
Becker, 1999), enriched with appreciative design (Norum, 2001), to 
identify needs among young entrepreneurs engaged – or potentially 
engaged - in knowledge-sharing in the community space designed in the 
Entrepreneurial Knowledge Community case.

6.3.1 What Is 
In the Entrepreneurial Knowledge Community case, the process of 
appreciating needs began in accordance with the discovery phase of 
Appreciative Design (Norum, 2001). In this phase, participants were 
encouraged to tell stories describing and explaining today’s practices.
Following the arguments from Cooperrider and Avital (2004) when 
questions were designed, we kept in mind that there is always something 
good and something bad in every situation, and we can choose to focus on 
what is good. Hence, questions in the Entrepreneurial Knowledge 
Community case were formed in ways that inspired stakeholders to give 
rich narratives about their positive experiences, focusing on “what is”.
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From this, were we able to generate new knowledge of the situation and 
the boundaries for what was considered possible expanded. For example, 
we learned that the needs of young entrepreneurs were strongly connected 
to four phases that young entrepreneurs go through as part of the incubator 
organisations’ mentoring program (Holst and Ståhlbröst, 2005). Learning 
about the strong ties between needs and phases affected the design process 
and forced us to discuss whether the community space should support and 
enable activities in all four phases, or only in one or two of them. In this 
way, our approach opened up for several different possible design choices.
Hence, the stories about “what is” gave inspiration and expanded the area 
of what was considered possible when designing a virtual knowledge 
community.  

6.3.2 What Might Be   
The focus on present positive experiences enabled the identification of user 
needs. However, to create something new, dreams of the future were 
necessary to explore as they influence user acceptance. Consequently, 
when questions about the current situation had been asked, the next phase 
was entered. In the dreams mode, we focused on a positive future of “what 
might be” (Norum, 2001).  
In the dreams mode, factors that were experienced as positive in the 
present situation were taken as the starting point for discussing the future. 
Stakeholders were encouraged to dream and fantasise about future 
possibilities through storytelling. Hence, questions were formulated in 
ways that encouraged participants to give rich stories, describing a future 
situation where they were using the “ultimate” technology, which enabled 
and supported them in their endeavours.  
Again, stories were told that expanded the ideas of how to design the 
Entrepreneurial Knowledge Community case. For example, the interviews 
revealed that there was a need to customise the community space, 
according to the needs of each member of the community. This would 
mean that members could choose to activate different functions, according 
to their preferences in a private section of the community space. At the 
same time, the major part of the community space should be shared by all 
members, which was also the initial assumption among designers.  
At this stage, when participants discussed future situations, they also 
discovered things they did not want. This gave indications on what they 
viewed as not working satisfactorily today. One example was the activity 
level on a community space which was discussed in the interviews. The 
future community was described as a “living” community with continuous 
activities, in contrast to numerous current “dead” community spaces on the 
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internet (Holst and Ståhlbröst, 2005). This can be seen as a way of 
identifying possibilities, rather than focusing on correcting problems, 
suggesting a positive future. Moreover, with the new design, based on 
possibilities, problems are solved automatically.  
Thus, dreams of the future make possible, enable and give directions for 
design.

6.3.3 Lessons from Appreciating Needs 
Grounded in the examples given above and the experiences from the 
Entrepreneurial Knowledge Community case as a whole, I have found that 
a focus on appreciating needs gives a changed perspective in a design 
process in several ways. Confirming theory, I found that stories about 
“what is” and “what might be” made it easier for participants to share 
experiences in rich ways and directed the focus to future possibilities, 
instead of on problems that they wanted to solve. The perspective became 
“what works well”, instead of “looking for problems”, when deciding on 
what should be used as a basis for design. Hence, with this new 
perspective, the process of inquiry starts in a situation of opportunities, 
instead of in a situation of problems (Holst and Ståhlbröst, 2006).  
Additionally, I learned that when starting the process of inquiry in a 
situation of opportunities, the perspective changes in yet another way. The 
starting point becomes “user needs”, instead of “technology push”. Hence, 
appreciating needs leads to a focus on what users actually need or want, 
instead of focusing on what technology can offer (Holst and Ståhlbröst, 
2006). Moreover, due to the focus on user needs, instead of technology 
push, I found that the design process became more creative and innovative 
(Holst and Ståhlbröst, 2006). In addition to this, lessons from the 
Entrepreneurial Knowledge Community case also indicate that the 
inclusion of users in the creation of a virtual community space, already 
from the start, creates commitment and motivation to contribute to the 
community, confirming other participatory approaches for design. Hence, 
appreciating needs made it possible to increase the important level of 
motivation through creation of strong relations with users.  
Earlier research on more or less successful initiatives employing IT-
solutions for community creation emphasize technology-enabled support 
of social interactions (e.g. Erickson and Kellogg, 2003; Hayes and 
Walsham, 2001; Kling and Hara, 2002). The approach chosen in the 
Entrepreneurial Knowledge Community case took the design from a focus 
on technology and what possibilities IT offers, through the focus on social 
interaction, to the next level – needs (Holst and Ståhlbröst, 2006).
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To close this section, the results from the Entrepreneurial Knowledge 
Community case indicate that the grounding in today’s activities, with a 
focus on present positive experiences, explicates and enables appreciation 
of user needs. Moreover, I have found that appreciating needs through a 
focus on “what is” and “what might be” gave a rich understanding of 
situated needs, thereby enabling the design of a viable virtual knowledge 
community space. Furthermore, the approach for appreciating needs led to 
changed perspectives in several ways, and in this way a more creative 
process was enabled. For example, the perspective changed from problems 
to opportunities and from technology push to user needs. Finally, 
confirming theory, increased commitment and motivation resulted from 
this approach. However, we have a lot to learn in relation to user needs. 
For example we need to learn more about how to translate explicated needs 
to technology specifications, an issue that will be addressed in future 
research.

6.4 Reflecting on Analysis and Design Models 
When reflecting on the relevance of the models chosen for analysis, I have 
found both advantages and disadvantages in the different models. The 
application of the POM-model, when analysing the creation of viable 
multidisciplinary teams, yielded some learning for setting up 
multidisciplinary teams; for example, appreciation of the negotiation 
processes across boundaries that help to define a shared vision (Holst and 
Mirijamdotter, 2006). 
I have found that the POM-model is useful for making sense of design 
work across boundaries and, furthermore, to identify best practices in this 
endeavour, since the POM-model enables the appreciation of experiences 
from multidisciplinary teams’ set-up processes (Holst and Mirijamdotter, 
2006). Moreover, the model is also useful for designing such teams 
intersubjective sense-making processes (Mirijamdotter et. al., 2006a). This 
is based on the fact that the POM-model visually represents the important 
processes of making meaning by interactions among participants in various 
organisational settings and by means of technology. Moreover, it shows 
the dialoguing and negotiating processes – leading to the shared meanings 
and intentions necessary to decide on purposeful actions. Additionally, 
within an organisational setting, this model conveys the potential role of 
ICT in supporting – and even furthering – these processes. As my studies 
suggest, ICT can contribute to mediating meaning creation, as well as 
serve as an information support tool. 
A further reason for the applicability of the POM-model, for understanding 
interaction and communication processes in boundary-crossing work, is 
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that the POM-model captures and represents individuals and teams holding 
various points of view, experiencing and interpreting the world differently, 
depending on appreciative settings. I have, therefore, concluded that the 
POM-model is relevant for understanding knowledge work across 
boundaries and that it also provides a rich value-added tool when pro-
actively examining and shaping work environments for boundary-crossing 
knowledge work (Holst and Mirijamdotter, 2006; Mirijamdotter et. al., 
2006a). Experiences from using both the POM-model and the Ba-model 
have led to my view that the two models complement each other. I have 
found that the POM-model includes aspects that the Ba-model lacks. For 
example, in the POM-model, the people, the information exchange 
processes and the organisation are all clearly indicated, while in the Ba-
model, the context for these processes is represented. Furthermore, ICT is 
put into context and its role becomes very clear in the POM-model, while 
the Ba-model indicates in which situations a physical or a virtual meeting 
should be chosen.  
In the literature, it has been argued that there is a resemblance between the 
concept of Ba and communities-of-practice (Creplet, 2000). However, 
Nonaka et al. (2000), argue that there are important differences between 
them. They also argue that a community-of-practice is a living place, 
where members obtain knowledge that is embedded in the community-of-
practice, while Ba is a living place, where new knowledge is created. I 
agree with Creplet that there is a resemblance between the two concepts. 
This is most obvious when it comes to Ba as a group, but also in relation to 
context. However, Ba is distinguished by the incorporation of the spiral 
process, which leads to knowledge-creation, and this is why I believe that 
Ba can be an important model, both for sense-making and for systems 
design when aiming to support knowledge work. In my studies, there have 
not been any established contexts to enter, instead new groups and contexts 
have been created. The idea of a community-of-practice did, however, 
inspire what was strived for in the Entrepreneurial Knowledge Community 
case.
Moreover, Augier et al. (2001), acknowledge the concept of Ba as an 
attempt to describe the context for knowledge-creation, but conclude that 
the concept of Ba tries to capture everything and ends up capturing 
nothing. I have also found that Ba is a complex concept; hence, Augier et 
al’s criticism is relevant. I do however agree with Nakamori (2006), who 
argue that this is what makes the Ba-model so interesting and relevant. 
Hence, Ba is simple to understand and use, at the same time that it is 
complex and difficult to grasp. Further, Nakamori argues that the user can 
attribute Ba with situated characteristics and this is also my experience of 
using Ba. Nakamori, discusses the system’s concept, described by 
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Checkland (1981) and relates it to the concept of Ba. Nakamori argues that 
Ba can be viewed as a system. I find this idea very interesting and see this 
as an issue for further research. 
Putting the POM-model in relation to the Ba-model shows that Ba is 
clearer about context for knowledge-creation, while POM includes 
appreciative settings for the individuals and how these change when 
interacting and communicating. More specifically, the Ba-model makes it 
possible to understand and choose the context for knowledge work across 
boundaries through its focus on interaction and medium for this, while the 
POM-model depicts the processes for interaction and communication. Ba
also emphasizes and illustrates the processes of tacit knowledge being 
made explicit and, in turn, explicit made tacit in a spiral fashion.
Finally, I present some reflections on the models for appreciating needs. 
Experiences from earlier IT-development projects, such as the Learning 
Commons case, led to a situation where we found it necessary to develop a 
method which enables appreciation of situated user needs from a 
perspective of opportunities. Results from the use of this method are 
encouraging and continued development of the method is currently going 
on (Bergvall-Kåreborn, Holst, and Ståhlbröst, 2006, 2007; Ståhlbröst and 
Holst, 2006). Hence, also this is an issue for further research.
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7. Conclusions and Reflections 
In the introduction of this thesis I argued that we need to consider design 
of collaborative working environments as something more than merely the 
creation of ICT with certain functions. Instead, my argument was that a 
large part of the design has to do with design of social milieu and 
interaction among members, not technology. Hence, in my view, the 
challenge is to design user-oriented and human-centric work environments, 
where technology is aligned to organisations and human behaviour, 
enabling people to work as a group, irrespective of restrictions in time and 
place.
For that reason, the research presented in this thesis is based on the belief 
that we need to better understand the processes in boundary-crossing 
collaboration for innovation, in order to better design supportive and 
enabling ICT. Hence, the aim of this research has been to appreciate how 
boundary-crossing groups collaborate and manage their knowledge-
creation processes, in order to facilitate design of collaborative work 
environments.  
Thus, the purpose of this research has been to study and understand 
collaborative boundary-crossing working groups’ activities, as a way to 
extend the possibilities to design supportive and enabling ICT. Such an 
understanding can contribute to the design of collaborative boundary-
crossing working groups, their activities, as well as their collaborative 
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environments. To meet this purpose, I focused on the question: How can 
boundary-crossing collaboration, aiming for innovation, be enabled in 
collaborative working environments?
To explore the purpose and question, I have performed three case studies 
with somewhat different focuses, methods and results. I have also used 
different models as frameworks for both analysis and design in the three 
cases. In this chapter, I first present the main conclusions and contributions 
of this thesis, as lessons learned, before I give some overarching reflections 
and implications for boundary-crossing collaboration for innovation in 
collaborative working environments. In relation to these reflections, I give 
some suggestions on further research. Following this, the chapter will close 
with some reflections on my research and learning process. 

7.1 Lessons Learned 
Lessons learned in this thesis are related to the four main areas discussed in 
the previous chapter on enabling boundary-crossing collaboration. The first 
set of conclusions is related to processes and factors enabling knowledge 
work across boundaries. Analysis of boundary-crossing knowledge work in 
the Creative University case, and experiences from the Learning Commons 
case, provided the following lessons: 

From using Nonaka et. al’s energising factors, both as analytical 
framework and as input for design, I found that application of energising 
factors leads towards more creative and innovative processes in 
knowledge work across boundaries. This implies that when energising 
factors are lacking, the creation of Ba, i.e., the shared space for 
knowledge-creation, is jeopardized. Besides being an issue for 
management, I have found that groups collaborating across boundaries 
need to address the energising factors, internally among themselves, in 
order to create a shared context for collaboration and knowledge work.

Groups collaborating across boundaries need to create shared visions, 
which, in addition, contribute to creating a shared context for knowledge-
creation. I have found that boundary objects enable creation of shared 
visions by giving meaning, boundaries and structure to the knowledge-
sharing and knowledge-creating dialogue within the group. Boundary 
objects are, however, not enough; I have found that roles, norms, values 
and knowledge assets should be addressed within the boundary-crossing 
group, before, or during, the creation of shared visions. Addressing these 
issues adds stability to the boundary-crossing group and its processes.

I have found that it is important to have shared dedicated places in all 
three types of space and place (mental, virtual and physical). In this 
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context, shared visions represent a dedicated mental space, shared 
technological platform represents a dedicated virtual space, and a shared 
physical meeting room represents a dedicated physical space. Mental, 
virtual and physical spaces and places used in interplay support and 
enable collaborative work in distributed and boundary-crossing groups. 
Hence, boundary-crossing collaboration should be enabled and supported 
in mental, virtual and physical spaces and places.

The second set of conclusions is related to ICT issues in boundary-crossing 
knowledge work. My studies suggest that ICT can contribute to and enable 
meaning creation, as well as serve as an information support tool in 
boundary-crossing collaboration. There are, however, many aspects that 
need to be addressed when using or designing ICT for this purpose. 
Appreciation of ICT use in the Creative University case, the Learning 
Commons case, as well as the Entrepreneurial Knowledge Community 
case, shows the following lessons learned:

Groups create their own ICT-based collaborative environment through 
bricolage, i.e., making do with what is available and what they know they 
can handle. It is, therefore, important that the group discusses issues of 
ICT use early on in their collaboration. For example, to decide which ICT 
should be used, and which applications should be used for different modes 
of communication. Hence, virtual space should be addressed intentionally 
and explicitly.

If technology is expected to become an enabling factor in collaboration 
across boundaries, it is important that it answers to user needs, 
requirements and tech-know-how. I have found that when it does not, 
people choose face-to-face meetings whenever possible. Hence, design of 
enabling ICT should be driven by contextual knowledge about the user 
situation, and not by what technology can offer.

There is a need for models that enable both appreciation and design of 
collaborative environments which support and enable boundary-crossing 
collaboration for innovation. These models need to address socio-
technical aspects, as well as knowledge-creation aspects. I have found that 
both the POM-model and Ba-model applied in this research include and 
integrate such aspects and, hence, are relevant to build upon.  

The third set of conclusions is related to the importance of appreciating 
user needs in the process of designing or developing a collaborative 
working environment. As noticed in the second set of conclusions, user 
needs are important to appreciate when designing collaborative 
environments. In relation to appreciation of needs, the following lessons 
have been learned:
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Methods for appreciating needs are crucial for developing supporting and 
enabling collaborative working environments, and I have found that 
grounding the inquiry in today’s activities, through a focus on what is and 
what might be, and on positive experiences, gives a rich understanding of 
situated needs and enables appreciation of user needs. Moreover, 
appreciating needs, being an iterative and interactive process, leads to 
increased commitment and motivation among group members.  

Appreciating needs leads to changed perspectives in several ways, and 
from this, a more creative and innovative process is enabled. For example 
the perspective changes from problems to opportunities and from 
technology push to user needs, implying a proactive, rather than a reactive 
approach.

The fourth set of conclusions comes in the form of reflections on the 
theoretical models that have been used during the research. As indicated 
above, there is a need for models and methods that enable design of 
collaborative environments, as well as models and methods that enable this 
to be done from a user needs perspective. From the three cases that are part 
of this thesis, the following lessons have been learned, in relation to 
models and methods:  

I have found that the POM-model is useful for making sense of design 
work across boundaries and, furthermore, to identify best practices in this 
endeavour, since the POM-model enables the appreciation of experiences 
from multidisciplinary teams’ set-up processes. Moreover, the model is 
also useful for designing such teams’ intersubjective sense-making 
processes. I have, therefore, concluded that the POM-model is relevant for 
understanding knowledge work across boundaries, and that it also 
provides a rich value-added tool for pro-actively examining and shaping 
collaborative environments for boundary-crossing knowledge work. 

The Ba-model is distinguished by the incorporation of the spiral process, 
which leads to knowledge-creation, and this is why I find the Ba-model 
important, both for sense-making and design of collaborative 
environments. Moreover, the Ba-model incorporates mental, virtual and 
physical spaces and places for knowledge-creation, which I pointed out 
above as important for boundary-crossing knowledge work. Ba is simple 
to understand and use at the same time that it is complex and difficult to 
grasp. However, as argued in the above, the user can attribute Ba with 
situated characteristics.  

Putting the POM-model in relation to the Ba-model shows that Ba is 
clearer about context for knowledge-creation, while POM includes 
appreciative settings for the individuals and how they change when 
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interacting and communicating. I have found that these two models 
resemble each other in some aspects, and they also complement each 
other.

As indicated in the third set of lessons learned, results from using the 
appreciating needs method are encouraging, and plans for a continued 
development of the method are being formed.

Accordingly, after giving my lessons learned as bullet points in four 
different sets, I would now like to take a look at the implications these 
lessons give for collaborative working environments as a whole, and also 
give some ideas for future research. To summarize the lessons learned, I 
have found that the knowledge-integration processes in a CWE are 
important to address explicitly. Further, the context for, and processes in, 
the boundary-crossing collaboration affect user needs. Hence, appreciation 
of user needs and requirements is an important part in a CWE. Boundary-
crossing collaboration is enabled and supported by the information and 
communication technology that is part of the collaborative working 
environment. Choice of technology should be based on identified user 
needs and tech-know-how, and the context in which the boundary-crossing 
collaboration takes place.

Appreciating
Needs

Information and 
Communication 

Technology

Knowledge
Integration

Collaborative
Working

Environment

Figure 7.1 Three Parts which Together Comprise the Suggested Idea of a CWE

When I look at the lessons learned from a holistic perspective, I see that 
they can be combined as in Figure 7.1. Together, the three overlapping 
parts comprise a collaborative working environment for boundary-crossing 
collaboration for innovation. A CWE should be grounded in appreciated 
needs and include mental, virtual and physical spaces and places that 
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enable and support social interaction and knowledge-integrating processes, 
processes which lead to and enable innovation.  
The three parts which together comprise the suggested idea of a CWE are 
interrelated and interact and affect each other. The relationship between the 
three parts can be exemplified by the fact that the situation in which a new 
boundary-crossing group is set up, affects the needs for supportive and 
enabling technology. The chosen technology, in turn, affects how 
knowledge integration can be managed within the group. Hence, changes 
in one part affect the other parts, and the CWE as a whole. For this reason, 
I find that all three parts are important to address explicitly, when setting 
up a boundary-crossing collaborative group, aiming for innovation, and 
when ICT is viewed as an enabling factor.  
With this view, a CWE can be perceived as a context which changes and 
develops, based on the activities that take place therein. This is represented 
by the interface between different parts of the figure and the activities 
within each part. Hence, a CWE can be viewed as a system in which a 
constant process of adjustment of input to each part, and output to the next 
takes place. A system that is created by the group’s collaborative processes 
and supporting technology.
In my view, the suggested idea of a collaborative working environment 
embraces ideas for designing group processes, including appropriate 
technology in a CWE, and hence, designing a CWE in its fullest sense, 
rather than just designing the technology. This way, both social and 
technological aspects are addressed. Taking all these aspects into account 
means that creation of a CWE that enables and supports knowledge-
sharing and knowledge-creation leading to innovations is facilitated.

7.2 Future Research
The suggested figure (7.1) is based on lessons from my research, but, I am 
aware that the three parts that I suggest should comprise a CWE, may only 
be part of an even larger whole. Hence, the suggested figure should be 
viewed as the starting point for continued research on how to enable 
boundary-crossing collaboration for innovation within a CWE. Further 
research is necessary, both on how to design CWEs, and on how to 
collaborate successfully within them. This means further research within 
each suggested part of the CWE, and their relation to the other parts, as 
well as, on CWEs as a whole.  
I have a couple of questions in relation to this, which I find important to 
look into. First of all, the suggested figure should be tested and analysed in 
different contexts, in order to confirm if it can be used as a general model 
for CWEs. Related to this is the question whether it is possible to design 
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the ICT-based parts of a CWE, so intuitive and easy to learn, that it could 
be used for collaboration across boundaries in innovative work, 
irrespective of context? Is it possible to design a universal ICT-based 
collaborative working environment? 
Another issue I find important to reflect on, and to scrutinize in further 
studies, is the concept of boundaries. In my cases, I have found 
disciplinary, cultural, time, place, national, and language boundaries, to 
mention a few. The boundary, that I have focused on is, however, the 
boundary between knowledge areas. I have learned that it is necessary that 
the group itself defines its new boundaries, as well as boundaries between 
each other, as a way to enable their innovative tasks across boundaries. So 
the questions that arise are; if a group manages all the above mentioned, 
important processes and creates a shared context, what will happen if the 
group continues to exist as time goes on and the new shared context 
becomes more established. Will a new knowledge area be established and 
others vanish and disappear? What will happen to the innovative power 
that was found at the edges between the different knowledge areas? Is it 
possible to maintain the boundaries, or are they bound to change? 
I have also found that the processes of creating shared space and place 
seem to be very disparate in distributed work, compared to co-located 
work. I would, therefore, like to do further studies on the creation of shared 
place and space in distributed groups.  
Finally, there is still, much to learn in relation to user needs; the area seems 
to have large gaps to fill. For example, we need to learn more about how to 
translate explicated needs to technology specifications, an issue that will be 
addressed in future research. Hence, I intend to continue working with 
developing methods for appreciating needs as the starting point for design, 
and, I believe that the ideas that have already been developed here offer a 
good platform for further research.  

7.3 Reflections on the Research and Learning Process 
To conclude and close the cover paper in this thesis, I will now give some 
reflections on the research and learning process that I have undertaken 
during the years as a doctoral student. Reflecting on a process that has just 
ended is, however, a difficult task, since not enough time has passed to 
give distance to what has taken place. I will, however, try my best. There 
are a couple of questions that come to mind when I look back on my 
research process.  
The first question is related to the issue of choosing relevant cases in order 
to enable learning which makes it possible to answer the overall purpose 
and questions in the thesis. The three cases have been chosen, based on the 
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situation at that particular time. This means that, based on my knowledge 
when starting as a doctoral student, the first case was chosen as it offered 
the perfect starting point to learn more about boundary-crossing 
collaboration. Based on learning from this, the next case was chosen, since 
it made it possible to apply the learning and to add more learning, both on 
collaboration across boundaries, but also on how to design collaborative 
processes and to choose relevant technology. Finally, based on the 
collected learning, the third case, with its focus on design based on user 
needs, offered new possibilities to expand my learning. Hence, the three 
cases have been found relevant in the situation at that time. When looking 
back, I find that the three cases are very different in focus. However, 
choosing these cases has enabled my learning about CWEs as a whole, 
while more similar cases would have given a deeper knowledge within a 
more narrow area. Depending on perspective, this can be seen as a 
weakness in my research, but also as strength.  
From this follows the question, if I would do this again, would I do it 
differently? This is a complicated question, because I would not like to 
take anything out and change it to something else; for example, to make 
observations, instead of interviews, or to be less interactive and less “part 
of” the cases. If I would change anything, I would add things to the chosen 
strategies. For example, in the first case, I was not as interactive as in the 
following two; therefore, I would add more interaction and maybe 
observations as a complement to the interviews. Still, I find that I, based on 
experiences in each case, have learned more about methods for data 
collection, and I have added things in the following cases, and made more 
“complex” inquires. Again, depending on perspective, the level of 
interaction in a case can be viewed as strength or a weakness in the 
research.
The trustworthiness of my research is affected by the willingness of my 
respondents to provide trustworthy information. During the interviews, I 
have felt that all respondents were honest and open in their answers. They 
were willing to give examples and to talk about their experiences. There 
were no questions that they didn’t want to answer. Therefore, I feel that I 
have a rich material, reflecting the experiences from the respondents. Also 
the reflections from the students have been very open and straightforward. 
I have not found any reason to doubt their reflections. The process of 
analysis and interpretations should be thoroughly presented, to make it 
possible for the reader to judge my work. This is also one of the reasons 
why the chapters on Framework of Ideas, Methodology and Cases are 
fairly long and detailed. 
Finally, what can others learn from my lessons? Well, as indicated in the 
previous section, I view my lessons learned and the suggested figure as 
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input to further research. I hope that it will be used in this way and inspire 
followers. Moreover, I hope that my thesis will contribute to raising the 
awareness of the importance of addressing all three aspects that I have 
found crucial for designing and managing in a CWE. I hope that this, in 
turn, will affect how boundary-crossing projects are designed in the future. 
Hence, in the end, I hope that designers of ICT for boundary-crossing 
collaboration, instead of taking what is possible technologically as their 
starting point, will use these lessons as input for their design processes.
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1. Introduction 

Our contemporary organisations exist in a situation in which changes succeed 

each other in such a fast pace that the organisations never manage to stabilise 

(Truex, Baskerville, and Klein. 1999). This implies that our contemporary 

organisations must develop their abilities to adapt, be flexible and to be in 

continuous development, i.e. to act dynamically. Already in 1995 Mayo and 

Lank (1995) argued that our planning horizons become shorter, and knowledge 

and skills become old-fashioned at a higher pace. Hence, organisations today 

exist in a new situation where old ways to manage, control and develop the 

organisation no longer are sufficient.

There are many different attempts to manage the new situation. One way to 

create more dynamic and changeable organisations is to decide on fewer levels 

of management (decision levels) with the purpose to give larger responsibility 

and scope of action further down in the organisation and, thus, create an agile 

organisation (e.g. Carlzon and Lagerström 1985). A second attempt chosen by 

many organisations as a way to handle the demand on flexibility is to reorganize 

activities in processes (Ljungberg and Larsson 2002; Rentzhog 1998). 

Advocators of the process oriented organisation argue that this form of 

organisation is flexible and that its largest strength is the high ability to adjust to 

environmental demands (Ljungberg and Larsson 2002). A third common 

strategy today is to organize work in teams (e.g. Dahlbom 2000; Senge 1990), 

and often as cross functional groups (Holst 2003; Holst and Mirijamdotter 

2004), working in projects. Increasingly, therefore, interactions occur across 

multiple, distributed communities of practice, oftentimes on a global scale. As 

this type of work is becoming more and more common effective information 

exchange is increasingly a prerequisite to a group’s success (von Krogh, Ichijo, 

and Nonaka 2000). 

Many models of organisations are based on hierarchy or functions and therefore 

information systems that build on these models also become insufficient since 

they become focused on report and control activities. In contrast to the 

traditional model current work practices based on teams have other types of 

processes that need to be supported by Information and Communication 

Technology (ICT).  These processes are characterised by a horizontal 

information exchange where people cooperate, communicate and coordinate as 

a way to manage their work (Haag, Cummings, and Dawkins 2000; Morabito, 

Sack, and Bhate 1999). This also means that for successful information sharing 

the negotiation of systems of meaning becomes very important. An 

organisational model in which effective information exchange and the processes 

of creating shared meaning are paramount is the POM model (Processes of 
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Organisational Meaning). The POM model was developed by Checkland and 

Holwell (1998) and has been applied in e.g Costello, Crawford, Bentley, and 

Pollack (2002) Holst and Nidhall (2001) and in Holst and Mirijamdotter 

(2004). This model emphasizes interactive social networking processes with the 

aim of creating a shared (accommodated) vision of the organisation. 

Furthermore, the information systems in support of both the interaction and the 

subsequent activities that will be a result of the accommodation are emphasized. 

By being a process model focusing on social interaction, sense making and 

accommodation we believe POM has a potential to adequately represent 

contemporary organisations. The model captures the processes of dynamicity 

and rapid change that is part of organisational every day life and in which teams 

manage their work.  

Except from being a new form of working the work within teams is also more 

complex since it relates to our norms and values regarding cooperation, 

realization of work and also valuing and assessing the work. These groups being 

highly autonomous rely on trust to function (Adami 1999; Depickere 1999; 

Suomi and Pekkola 1999). Hence, it is important but difficult to create trust in 

these groups. Moreover, in dynamic organisations membership in teams varies   

and thus requires that members of the organisation constantly negotiate values 

and norms in order to accomplish their work. Since norms and values are 

intimately related to our professionalism as well as private identity (Vickers 

1983a) this constant negotiation can create personal conflicts. For successful 

negotiation of systems of meaning and accommodation as advocated in the 

POM model we need to pay attention to our value systems and processes of 

appreciation (Checkland and Casar 1986; Vickers 1983a). 

According to Groth (1999; 2003) modern organisations will, to a much lager 

extent than today, be model-driven. This means that they will have a detailed 

model that drives their actions, processes, communication and coordination. In 

this paper we argue for new models which better reflect current ways of working 

and the role of ICT in contemporary organisations. The structure of the paper is 

as follows. In section two a description of organisational theories and models is 

given. The role of information and communication technology in these 

organisations is also discussed. This is followed by a presentation of a model 

focused on making sense of the communication processes in current 

organisations and the role of ICT as both an enabler and supporter of work 

processes. In Section four we discuss the situation in which current 

organisations live. We also discuss some of the models we believe can be 

relevant for the systems designer or the organisational developer working in our 

contemporary organisations. Finally in section five we draw some conclusions.  



IRIS27 

Marita Holst, Anita Mirijamdotter, Birgitta Bergvall-Kåreborn and Helena Oskarsson: 

Information and Communication Technology in Dynamic Organisations 

 3 

2. Organisations and Their Need for Information 

and Communication Technology 

The ways that an organisation is structured, and function, is often dependent on 

its contemporary time and, thus, mirrors its context. Different organisational 

forms come forward in a certain time and situation with the purpose to function 

according to the conditions of that time. The ways to organize have been almost 

the same for a very long period of time and this derives from the 

industrialization (Checkland and Holwell 1998). However this way of organizing 

has suffered much criticism. This doesn’t imply that it has been a faulty way to 

organize, rather that the environment has changed so much that these ways 

aren’t sufficient any more. The industrialism was characterized by technological 

advancements and, moreover, the larger part of the working force lacked 

education (Stoner and Freeman 1989).  

In this section we discuss organisational models and ways to organize, both 

traditionally and in more modern ways. We also discuss the role of ICT in 

current organisations and the need for enabling and supporting of horizontal 

communication.  

2.1 Traditional Organisational Models 

There are three types of organisational forms that usually are called traditional. 

First the functional organisation, which was plain and also gave safety for both 

employees and management since there were no doubt on who is managing and 

who is working. The second type is the divisional organisation which is a variant 

of the functional organisation. This type is more suitable for larger 

organisations with many business areas. The third model is the matrix 

organisation, a furthering of the divisional organisation. These three forms have 

more signs of equality than differences (Ljungberg and Larsson 2002; Stoner 

and Freeman 1989). They are all built on the same assumptions which derive 

from Taylor’s scientific management (Taylor 1911).  

The structure in traditional organisations descends from the assumption that 

the human is unable to perform more advanced assignments. This hinders the 

organisation to take advantage of the humans’ power of initiative, ability and 

capacity. Moreover, the drawbacks are that sub optimizing is usual, there are 

internal struggles for power, lack of customer focus and they are often very 

bureaucratic (Abrahamsson 2000; Abrahamsson and Andersen 2000). 

The traditional organisational models all assume a stabile environment with 

small demands on changes. This makes it easier to decide on the appropriate 

way to work and organise. The functional organisation is seen as a perfect way 
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to organise large organisations which are characterised by security and control. 

What has been viewed as the advantage with the traditional organisation model 

is that it decreases the dependency of an individual and that it is quite easy to 

manage and control (Stoner and Freeman 1989). This is a poor match to our 

contemporary situation with constant adjustments as a result of the demand for 

continuous change from the surrounding environment (Ljungberg and Larsson 

2002). Information linkages in the traditional organisation are primarily 

vertical and exist to control people and reduce variety in individual behaviour 

(Morabito et al. 1999). Horizontal linkages are minimal and typically exist 

within informal relationships between managers. Information technology in 

traditional organisations is, thus, designed to support report and control 

functions in vertical channels between managers and workers.  

2.2 Process Models for Organisations 

To address the shortcomings of the traditional organisational models, 

alternative process based organisational models have been suggested. 

Advocators of the process oriented organisation argue that this form of 

organisation is flexible and that its largest strength is the high ability to adjust to 

environmental demands (Galliers 1997; Ljungberg and Larsson 2002; Rentzhog 

1998; Sauer and Yetton 1997). The process approach is cross functional and 

promotes integration of different functions. The organisation’s activities are 

depicted as core processes cutting through a variety of functions throughout the 

production cycle.  

One example is Business Process Reengineering (BPR) (Hammer and Champy 

1995) which during the 1990s was one of the most common approaches for 

changing organisations according to the process based model.  BPR is a 

reengineering model for radical change processes in the organisation. The 

argument in favour for this model has been that if you implement these ideas 

your organisation will make radical improvements in leaps and not in small 

steps. The organisational improvements will be revolutionary. However BPR is a 

top down approach and the degree of failure is very high. It is also much 

criticised for downplaying the role of people and knowledge within the 

organisation (Galliers 1997).   

A second process based modelling approach which has a concern for people and 

their perceptions of the organisation can be found within Soft Systems 

Methodology (SSM) (Checkland 1981; Checkland and Scholes 1990; Checkland 

2000; Wilson 1990, 2001). Its modelling phase is based on conceptualising the 

organisational activities in a human activity model where the activities are 

linked to each other in a logical sequence similar to the general process 

approach. The process in this model is based on an explicit declaration of 
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perspective of what makes the activity meaningful. The model also includes a 

monitor and controlling system with measures of performance for the 

organisational activity. Through the links between activities information flows 

are traceable but they are not distinct in the core process. However, the 

feedback process between the monitor and control system and the core process 

system makes the information flow visible. 

A third process based model focusing on information flows is the Viable 

Systems Model (VSM) (Beer 1979, 1981, 1985; Beer, Leonard, and Harnden 

1994; Harnden and Espejo 1989). This model illustrates core processes in 

operational systems and information flows back and forth to its managerial 

system. It illustrates necessary functions for an organisation to be viable and to 

support the organisational core processes. However we find this model not fully 

sufficient to represent contemporary dynamic organisations due to its 

hierarchical structure. Thereby the information flow becomes of the vertical 

nature, i.e., reporting and controlling. As mentioned above we see a need for 

models that support horizontal information and communication flows to 

adequately illustrate the contemporary dynamic organisation.  

2.3 Organisations as Teams

Many organisations reorganize their work and choose a model in which groups 

working across traditional boundaries are the key building block of the 

organisation (Nonaka and Takeuchi 1995). The contemporary work place model 

is the team where each player has a role. The challenge is to run the activity like 

a team that plays a game, although the team members may be physically spread, 

even all over the world, and the game goes on for months (years) (Dahlbom 

2000). This new way of organizing requires networking capabilities, integrative 

processes, and dialogue, in order to accomplish shared vision and goal 

perception (Mirijamdotter and Somerville 2003, 2004). The virtual 

organisation is another trend in organisations today (e.g. Jackson 1999). Both of 

these types of organisations are dependent on the integrated ICT which 

connects people across time and place. 

In these types of organisations communication, coordination and cooperation 

become three key aspects to manage. This is also the reason for the dependency 

on ICT (Adami 1999; Depickere 1999; Suomi and Pekkola 1999). Modern ICT is 

a prerequisite for this new way of thinking and the structural capital which ICT 

gives rise to become one of the most strategically important resources in the 

dynamic organisation.  

Advancements in ICT allow us to function in networking collaborating groups 

where the technology is to support the activity rather than its control. Instead of 

collecting information that measures the activity according to various control 
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mechanisms (according to, e.g., cybernetic theory) today’s challenge is to 

develop an increasingly frequent information exchange characterized by striving 

to combine high pace, flexible activity, and effective cooperation (Dahlbom 

2000). This makes effective information exchange, as a pre-requisite to the 

group’s success, ever more important. Thus, we need appropriate strategies that 

support interactive information and communication needs in horizontal flows. 

This is distinct from the traditional vertical information flows which usually 

function as a control mechanism and reinforce both hierarchy and employment 

relation. In contrast, the horizontal information linkage coordinates tasks across 

functions and disciplines imposed by the traditional organisational boundaries 

(Haag et al. 2000; Morabito et al. 1999)  

3 A Model of Processes for Organisational Meaning 

We believe that it is important that the role of ICT is part of our understanding 

of the organisation and its processes. We now need to consider this issue from 

the point of the question: how do we understand the enabling and supporting 

role of ICT in dynamic organisations? We do this through the POM model 

developed by Checkland and Holwell (1998). The model builds on the well-

known Soft Systems Methodology (Checkland 1981; Checkland and Scholes 

1990; Checkland 2000) reported on in numerous studies and thesis work (e.g. 

Bergvall-Kåreborn 2002; Mirijamdotter 1998).  

The POM model builds on the view of an organisation as a series of connected 

processes. It makes explicit important organisational processes of dialogue, 

meaning creation, shared intentions and accommodations and their relations. 

Additionally, it explicates the role of IT/ICT for supporting these processes.  

Finally it considers the environment as it is experienced by participants in the 

process and thereby includes history and pre-knowledge, values and judgments. 

The essence of the model is the capture of processes which occur in the 

interaction between three elements, Agents, Organisations and Technology. 

Agents represent the people who interact to create the wholly or partially shared 

meanings which make sense of their world to individuals or various groupings 

of individuals. These interactions take place via various forms of Organisations 

and may be represented by typical structures found within organisations such as 

divisions or project teams, but may also include organisational patterns of tasks, 

communications and reporting. In fact, the element Organisation represents in 

general any structured pattern of interaction which involves the Agents. Thirdly, 

the processes of the POM model entail Technology by means of which 

informational support may be provided. This can be represented by telephones, 

hand written notes, computers and ICT. These three elements make possible the 

processes considered in the POM model. This means that in any workplace 
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environment these aspects will all be involved and affect each other (Checkland 

and Holwell 1998).  

3.1 Elements and Relations in the POM model 

The POM model (see figure 1) consisting of seven elements was developed in an 

inquiry of organisational theories for information systems trying to make sense 

of the information systems field (Checkland and Holwell 1998).  It was found 

that text books on organisational theory still relied on mechanistic and rational 

goal seeking models (Checkland 1994a, 1994b). As an enrichment of these 

models Checkland an Holwell put forward Vickers’ concept of the appreciative 

system (Vickers 1983a, 1983b), discussed further down in this paper, and 

Checkland’s own method of Soft Systems Methodology as being highly relevant 

to the problems of the 21st century. Both address the relationship-maintaining 

aspects of organisations as well as visualize them as ongoing processes of 

creating meaning in organisational discourse.  

The POM model is represented in figure 1 below, beginning from the top left of 

the figure external changes that effect the organisation to various degrees is 

represented with its relation to how we perceive the world and also to the 

filtering processes which effect what individuals chose to pay attention to, 

formed by their appreciative settings. Continuing in numerical sequence of the 

elements, Element 1 in the top right corner of figure 1, consists of the people as 

individuals and as group members. They have a concern both for purposeful 

real-world action and for the informational support needed by those carrying 

out the action. Element 2 pictured at the opposite side of the figure, is the data-

rich world they perceive selectively through their various taken-as-given-

assumptions. The organisational discourse (Element 3) is found below element 

1, and is the arena in which meaning is created inter-subjectively. The discourse 

leads to the attributions of meaning based on information and knowledge 

(Element 4).

The whole process embodies politics as well as decision taking. All information 

systems operate in a political context, politics being endemic in human affairs. 

This is a very complex social process in which persuasion and/or coercion is 

attempted. Organisations have to enable assemblies of related meanings, 

intentions and accommodations between conflicting interests (Element 5). This 

leads to that purposeful action (Element 6) can be taken. Element 7 (the bottom 

square of figure 1) represents formally organized information systems based on 

ICT that support organisational members. These systems are chosen, operated, 

maintained and modified by professional knowledge (Checkland and Holwell 

1998).
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Figure 1. The “processes for organisational meaning” POM model. After 

Checkland and Holwell (1998, p. 106)

Returning to element 3, the debate, leading to attributions of meaning and 

sense making which yield information and knowledge (element 4). In this part 

of the process, selected data, which is either created or attended to, is termed 

“capta” by Checkland and Holwell, p. 88ff (1998). The selected data, i.e. capta, 

when related to other matters, and context, envisions a part of a larger whole 

which the authors illustrate by “meaning attribution” (p. 90) or information. 

Larger structures of related information the authors term knowledge (p. 90).  

The created meanings (of element 4) as well as the processes of element 5 help 

define the need for element 7, i.e. information systems. The whole process of 

elements 3-4-5 entails affecting one another’s appreciative settings. The 

processes of element 5 also make possible purposeful action to be taken by 

individuals and groups (element 6) which in turn is supported by ICT (element 

7).  
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The  POM model represents organisational information and communication 

processes, sense making, and processes of creating shared meaning in an, 

ideally, never ending learning process. It also gives attention to our appreciative 

settings and the processes in which we try to affect one another’s settings. These 

processes are highly relevant in horizontal communication in the team model 

often used to function as a dynamic organisation. Therefore, we continue the 

discussion on illuminating the processes involved in appreciation.  

3.2 The Appreciative Systems Model 

A model that we have found as highly relevant to understand the dynamics by 

which people contemplate and act is Vickers’ concept of the Appreciative system 

(Vickers 1983a, 1983b). This concept addresses both the relationship-

maintaining aspect of organisations as well as visualises them as ongoing 

processes. The concept was first outlined in 1963. After his retirement Vickers 

tried to make sense of more than 40 years of working life experience by seeking 

an understanding of human affairs in general and organisational life in 

particular. 

Vickers, being resembled to classical management scientists, such as Chester 

Barnard and Henri Fayol, provides a broad view of management which also 

applies to organisational processes. In terms of management thinking he 

interprets this in a very broad sense, as a part of governance in which forming 

judgement is the central task (Blunden 1985). The rationale for forming these 

judgements, whether in government, in management or in private life, is based 

on human activities as regulating a relationship. The regulating consists of 

attaining or maintaining desired relationships through time or of changing and 

eluding undesired ones. This view can be contrasted with Simon’s model (1960) 

of human activities as goal seeking which Vickers regards as inadequate.  

Most of these individual activities have indeed their own 

goals. The complex negotiation has an object; the difficult 

meeting must reach some conclusion; but these ends derive 

their meaning from the on-going relations which they 

mediate (Vickers 1983a, p 32)  

Vickers sees goals or objectives as means to mediate relations rather than as 

ends in themselves. He means that the goals we seek are changes in our 

relations whether concerning time, space, ourselves or other human beings; or 

changes in the very opportunities for relating. The body of the activity consists 

in the ‘relating’ itself, not in the hunting for raised goals. These ideas on forming 

judgements based on regulating a relationship, he claims, correspond better to 

real-world experience and provide a richer concept of human action.  
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Vickers’ discovery of systems thinking ideas in the early 1950s, particularly 

cybernetics (Goal seeking with feedback), was a great excitement to him. Yet it 

was also a disappointment due to its narrow application to computers. He 

claimed that the cybernetic model was inadequate for describing human 

regulatory activity (Vickers in Checkland 1994a, p 81) because it assumes  

a single course given from outside the system, whilst the 

human regulator, personal or collective, controls a system 

which generates multiple and mutually inconsistent courses.  

The function of the regulator is to choose and realise one of 

many possible mixes, none fully attainable.  

His critique of cybernetics is based on the fact that during this period (1950s), 

systems thinking were mainly concerned with operational research involving 

algorithms, modelling, game theory, queuing theory, simulation and optimising. 

“Vickers sensed that systems thinking had a much broader relevance to 

problems of organisation and control” and was surprised that no one else ‘of his 

sort’ seemed to respond. Instead systems became embedded in faculties of 

technology and the word became dehumanised (Blunden 1985: 108).  It is the 

replacement of goal seeking with relationship managing which most clearly 

marks Vickers theory of what he calls ‘Appreciative systems’ as different from 

the orthodox organisations model. For Vickers, human actors set standards or 

norms rather than goals (Checkland and Holwell 1998). Vickers sees the 

experience we acquire in our day-to-day life as based on a two-stranded rope of 

interacting events and ideas.  

The history of events and the history of ideas develop in 

intimate relation with each other yet each according to its 

own logic and its own time scale; and each conditions both its 

own future and the future of the other (Vickers 1983a, p 15).  

This flux of interacting events and ideas is interpreted, valued and judged 

according to norms, or standards, created by previous experiences. Observing 

‘what is’ and comparing it to its norm is what Vickers calls appreciation. The 

appreciation, in turn, forms a decision on whether to act with the intention of 

maintaining or regulating a relationship. The appreciation of whether and how 

to act will, in turn, affect our appreciative settings by either conforming or 

slightly changing them. This is Vickers’ theory of how we learn through 

experience. 

Checkland and Casar (1986) expressed Vickers ideas pictorially in the form of a 

model, Figure 2., something that Vickers never did himself. The starting point 

for the model is the interacting flux of events and ideas – illustrated in the top of 

the figure – i.e. Vickers’ two-stranded rope. This concept of day-to day 

experience is associated to what is referred as Lebenswelt (ref Schutz). The 
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concept of appreciation (centre of the figure) involves selectively perceiving 

reality and making judgements about it. The judgements are based on standards 

(to the left of the figure) of ‘what is the case’. These standards are 

interpretations of what we perceive and of ‘what is humanly good or bad’, i.e. 

value judgements. The judgements form decisions on whether and how to act 

(the right of the figure) with the purpose of managing desired relations. Finally, 

since this is a dynamic system, the action itself will affect the two-stranded rope 

and influence the next cycle of appreciation. The process of appreciation and its 

related standards will, at least slightly, be modified. 

time

the flux of events and ideas

Appreciation:

- perceive

- judge in terms

of facts and value

- envisage desired

relationships

Standards

(of facts and values)

Action

Figur 2. An appreciative and learning system (After Checkland and Casar 

1986)

Vickers claimed that he had constructed an epistemology that could provide 

credible explanations of the process by which people contemplate and act. His 

epistemology is based on making sense of real-life experience by a process of 

appreciating what is perceived and using systems ideas to describe that process. 

The appreciation is based on the readiness to notice particular aspects of the 

situation, to understand them in particular ways and to evaluate them against 

certain standards or norms created by previous experience which have been 

built up in a similar way. The system is operationally closed via a structural 

component that ensures that it does not, through its actions, reproduce exactly 

itself. It reproduces a continually changed self, by natural drift. The 

Appreciative system is always open to new inputs from the flux of events and 

ideas (Checkland 1994a).  

Vickers’ aim was mainly to understand social and organisational processes and 

how we learn through experience. Vickers’ model illuminates the information 

and communication processes leading to changing and developing our 

appreciative settings, which in turn are basis for our decisions. The processes of 
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dialogue, sense making and accommodation are illustrated in the POM model 

figure 1 in elements 3-4-5 which in turn are supported by ICT.  

4 Discussion

In this section we discuss the situation in which current organisations function. 

We also discuss some of the models we believe can be relevant for systems 

design or organisational development in contemporary organisations.  

4.1 Constant Changes and Vaguely Graspable Futures 

Almost every day we hear about, or experience an environment that changes 

constantly and rapidly, affecting our organisations. Organisations today seem to 

be in continuous change and adoption. Moreover, the continuous changes in the 

environment are not symmetrical; instead many organisations of today 

experience problems due to big and radical changes, sometimes occurring from 

nowhere. These radical changes can be resembled as the sudden and giant 

waves occurring in the oceans.  

Historically an organisational change process has been managed as an isolated 

phenomenon which took place at regular intervals. Between the changes the 

organization was considered to be relatively stable. According to this view, 

changes were all about identifying the present state, the desired state and hence 

the change needed to reach the desired state. It was more or less implicit that 

the desired state would be in force for some time before the next change must 

occur. Thus, changes according to this view were like a transport from one 

stable situation to the next.  

The new demands, constantly changing, lead to organisations moving towards a 

future where they constantly seek stability, while never achieving it. This 

situation also affects the need for ICT support and it seems as our current ICT 

systems don’t support organisations in constant flux and their new ways of 

working. One reason could be that current ICT systems are based on traditional 

organisational models supporting the reporting and controlling of work flows 

when they instead should support information exchange in horizontal flows. 

The new ICT systems must enable and support the organisations to be viable in 

the constantly changing state. Therefore, the models of organisations and ICT 

must resemble the constantly changing environment in which several possible 

futures can be anticipated. Moreover, we believe that when the environment is 

unstable it is important to develop stable norms and values for cooperation, for 

work processes and for the assessment of work within groups and within 

dynamic organisations. 
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4.2 Organisational Models and ICT Support 

Traditional organisational models don’t show any information flows, instead, 

they show vertical report structures. Process oriented models of the 

organisation focus on work processes, core processes and supporting processes, 

like budgeting. Much research and development has been done for ICT 

supporting vertical information flows while there is a need for more research 

and development for horizontal information flows. As a result of this our ICT 

systems are not dynamical and thus not adjusted for the new dynamic 

organisation.

Systems today are developed to support core processes while there now is a 

need to develop systems that support the communication, coordination and 

cooperation within autonomous teams of the dynamic organisation. To be able 

to do this we must develop and use new models of the organisation. Models that 

make sense of the needs for ICT support in dynamic organisations. These 

models must explain the horizontal information exchange which characterise 

the current way of communicating and coordinating work. We have found the 

POM model which we see as a clear step on the way towards a model for the 

dynamic organisation. The POM model makes visible horizontal information 

flows at the same time as it express the role of ICT.  

4.3 Using the POM and Appreciative Systems Models 

We have found that both the POM model is relevant and helpful to analyse and 

understand the current situation of organisations and their needs in relation to 

ICT. The model makes visible processes that other process models of 

organisations neglect. As we see a need to make sense of and map real world 

processes in our contemporary organisations we believe that the model will help 

us make a change in focus from core processes to communication processes.  

The POM model is useful for making sense of organisational processes, and is 

particularly relevant for understanding the horizontal communications of a 

group. It visually represents the process of making meaning by interactions with 

data, capta, information and knowledge among participants. Hence, this is a 

highly political process since it relates to intentions and accommodations 

between conflicting interests.  

Vickers’ (1983a) appreciative, or learning, system constitutes the heart of the 

POM model and since it focuses on the continued development and learning, 

which is a prerequisite for a well functioning dynamic organisation, we view this 

as an important model to use when we try to make sense of and also to design 

dynamic organisations. Furthermore, it illuminates processes involving norms 

and values and how these processes partly govern the cooperation within the 
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team. The appreciative systems model also highlights the appreciation 

necessary in organisations in constant flux (change), i.e. it also illustrates the 

process of appreciation in relation to the organisation and its environment.  

However, we believe that the original idea and representation of the 

appreciative system by which the way the flux of events and ideas are pictured 

(Checkland and Casar 1986; Vickers 1983a) will need to be modified. The waves 

are symmetrical in both size and distance. Our experience is, however, that this 

is not so. Instead, big waves apparently from nowhere hit the organisation and 

force its members to rethink the activities. These waves of sudden changes affect 

the prerequisites for the organisation as well as its objectives. One other 

important question in relation to this is how ICT can support the organisation 

and even become an enabler for the organisation to stay viable. These thoughts 

will be further developed in a subsequent paper.  

5. Conclusions 

This paper has explored organisational models in relation to ICT particularly in 

relation to the needs of contemporary dynamic organizations. In order to design 

ICT systems we argue for a change in focus from core processes to 

communication processes to support and enable horizontal communication 

flows for collaboration and coordination. We also see the value of putting focus 

on the process of appreciation to enable generation of stable norms and values 

and by that hopefully add some stability to the organisation in an unstable 

environment.  

The fact that organisations today spend more time living or dwelling in the 

change phase than they do in the stable states also becomes visible through the 

POM models as well as the appreciative systems model, a reason for using these 

models in order to make sense of dynamic organisations.  We believe that the 

models can help actors to understand their dynamic situation better and by that 

learn how to manage, control and develop organisations in a better way.   

Even though we find the POM model and the appreciative systems model both 

relevant and useful for both design and sense making of dynamic organisations 

some limitations has been identified. The models will thus be further developed 

and refined in forthcoming action research projects.  
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FRAMING MULTIDISCIPLINARY TEAMS: SENSE MAKING THROUGH THE 
POM-MODEL

MARITA HOLST, ANITA MIRIJAMDOTTER1

ABSTRACT: The context and content for this paper is transformation processes in higher education in 
which knowledge from distinct disciplines are integrated into new multidisciplinary education and research. 
Checkland’s and Holwell’s model of Process for Organisational Meanings (POM) is used to present and 
appreciate the efficacy of these set-up processes. The POM-model is found to be useful for making sense of 
design work across boundaries and for identifying best practices as it visually represents the important 
processes of making meaning by interactions among participants in various organisational settings and by 
means of technology.

The results of the study point to best practices for creating shared vision across disciplinary 
boundaries. Shared visions enable knowledge creation and integration, in turn generating common ground 
for aligned action and design. Important insights for how to cultivate the fragile processes of setting up 
multidisciplinary teams are currently lacking. Hence, the findings from this study contribute to set up of 
multidisciplinary teams successfully. Aware of the start up issues, chances of successful implementation 
will be enhanced.  

KEYWORDS: Processes for Organisational Meanings (POM-model); Transformation in higher 
education; Multidisciplinary teams; Knowledge integration 

1. INTRODUCTION
Across the world there is a struggle with a variety of complicated problem areas that call for 
multidisciplinary knowledge. Even institutions of higher education are being forced to change (Ison, 1999; 
Levin, 2004; Ravn, 2004). Universities must become more flexible, ‘learning organisations’ in order to 
remain viable, amidst increasingly complex and changeable environments, impacted by globalisation and 
driven by information and communication technology. As a consequence, there is increasingly interest in 
innovative organisational change processes which lead to new ways of working, communicating, 
cooperating and interacting that advance ideas and build knowledge. Concurrently, there is a growing 
emphasis on creating more interwoven, innovative, multidisciplinary education and research to create new 
domains for knowledge creation in higher education (Nakamori, 2006; Weil, 1999).  

Stated differently, problems in the real world are seldom isolated into disciplines – yet universities 
continue to be divided that way, as recently discussed by Ackoff (1999) and Checkland (2000b). In 
response, more and more formal multidisciplinary education and research programs are being created in 
universities around the world. The implications for this potential transformation was one of the hottest 
topics in university circles some years ago, causing potential instability in some traditional systems 
according to Gourley (1999). These suggested changes intended to generate more creative education and 
research across diverse academic fields and thereby aid society in meeting the multifaceted problems of 
today. More specifically, change agents hoped that the new energetic interaction between disciplines would 
enable the process of taking concepts from one field and applying them to another to gain fresh insights. 
Admittedly, set-up of successful multidisciplinary teams in a university setting is a difficult undertaking. 
Limited empirical knowledge on how to implement such teams may produce overwhelming issues and 
problems.  

In order to learn more about optimal start-up processes for formal multidisciplinary teams in 
universities, administrators at Luleå University of Technology (LTU) in Sweden initiated “The creative 
university” project. This paper reports on the results of three team projects intended to improve university 
responsiveness to contemporary multifaceted ‘real world’ problems. In particular, the purpose of this three 
year study is to identify what managers can do to support successful initiation of formal multidisciplinary 
teams in a university environment.  

We use the Process for Organisational Meanings (POM) model (Checkland and Holwell, 1998) to 
make appreciative sense of the efficacy of set-up processes for formal multidisciplinary teams at LTU. The 
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POM-model aided in identification of important issues and promoted researchers’ recognition of ‘best 
practices’ when working in new multidisciplinary contexts.  

This systematic research on constituting multidisciplinary teams’ work occurs amidst a paucity of 
literature. Results, therefore, provide important insights for cultivating fragile processes of starting up 
multidisciplinary teams. Hence, the findings from this study aid mangers to set up multidisciplinary teams 
successfully. Aware of the start up issues, managers’ chances of successful implementation will be 
enhanced.  

In the following sections, we expand on the current situation for universities in general and the 
change process at LTU in particular. Then we introduce the POM-model with its underlying principles of 
organisational systems thinking. Its emphasis on information exchange, negotiated meaning, and interactive 
(social) networking aims to create a shared (accommodated) vision of the organisation. The model further 
emphasises the information systems which support stakeholders’ interactions and the subsequent activities 
that will be a result of the accommodation. Our research applies the model to empirical study and analysis 
of multidisciplinary teams’ processes. Finally, in concluding, we discuss our findings with a focus on 
furthering the interaction, communication and creation of shared ideas within multidisciplinary teams.  

2. MULTIDISCIPLINARITY IN UNIVERSITIES  
When working in multidisciplinary teams, members bring their different systems of meaning. To be able to 
appreciate one another’s knowledge they need to create a new, shared system of meaning (Checkland and 
Holwell, 1998; Holst, 2004a; Kodama, 2006). As Gourley (1999) points out this is also a requirement for a 
learning organisation distinguished by the shared vision and mental models necessary to team learning. The 
question is: how can this be accomplished in a university environment? One important element is identified 
by Laurillard (1999) who argue that if universities are to become learning organisations they need to have 
structures that enable learning conversations. Ironically, university employees are unaccustomed to 
building shared visions and mental models across disciplinary boundaries; instead they conduct the 
discourse within disciplinary boundaries. Gourley illustrates this by referring to Charles Van Doren who 
describes an ordinary university as divided and subdivided “with separate departments like armed 
feudalities facing one another across a gulf of mutual ignorance … a loose confederation of disconnected 
mini-states, instead of an organisation devoted to the joint search for knowledge and truth” (Van Doren, 
1991, pp 1-2 in Gourley, 1999, p 193). 

Implementation of new ideas and multidisciplinarity are, therefore, likely to challenge traditional 
academic status hierarchies, disciplinary subject boundaries, and research and tenure criteria - since 
universities have traditionally functioned as disciplinary communities. From Ison’s (1999) perspective 
multidisciplinarity requires either professionals who are able to take a meta-perspective, or mechanisms to 
facilitate the emergence of new interdisciplinary syntheses such as occurred during the emergence of 
General Systems. A different approach is illustrated by the LTU case: the institution identified and 
developed a new line of innovative research and education. The change process integrated distinctly 
different disciplines to forge new knowledge areas. Various collaborative strategies were adopted to create 
shared visions and to enable working across disciplinary boundaries.  

3. THE CASE – “THE CREATIVE UNIVERSITY” 
Luleå University of Technology, “the northernmost University of Technology in Scandinavia”2, has 
approximately 13.500 students in undergraduate and master programs supported by about 1500 employees. 
It consists of five campuses in the North of Sweden, with a distance of more than 500 kilometres between 
the campus furthest north and the campus furthest south. The university’s purpose, when it was established 
thirty-five years ago, was to strengthen and develop the economy of the area, which at that time was 
dominated by heavy industry like forestry, paper mills, mining, steelworks, and water power. Research and 
education were therefore directed towards issues and opportunities related to these industries. However, in 
line with the world wide shift of going from an industrial society to an information society, LTU´s mission 
also evolved. Today’s education and research programs also concern economics, business, teaching, 
theatre, music and healthcare.  

In 1999 Luleå University of Technology (LTU) experienced declining student admissions reflective 
of, increased competition and new specializations. When this threatened traditional funding sources, 
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university leaders recognised the need for innovative, experimental education and research strategies. As a 
consequence, LTU adopted a transformative approach, aiming to become “The Creative University”. 
Success required elaborating processes and structures for enabling the university to become a meeting place 
for integrated creation of knowledge. This bold commitment involved rather radical changes where, for 
example, technology, lifestyle and healthcare disciplines collaborated in what are called arenas to create 
shared undergraduate programs. These arenas can be seen as the structures for conversation which 
Laurillard (1999) argues for. The design of the strategy, which occurred between 1999 and 2000, involved 
many stakeholder teams, in line with Brown’s recommendation (1999). Moreover, the implementation 
process, which started in 2001, was guided by international as well as national evaluation teams. The 
strategic efforts has raised a lot of interest and the work have been studied and reported on in several 
papers, reports and theses (Andersson, 2003; Andersson, Jonsson, and Söderlund, 2002; Edzén, 2005; 
Holst, 2004a; Holst and Mirijamdotter, 2004; Sandström, 2004). In the report below, we give an account of 
the initial process to integrate knowledge areas.  

3.1. PROCESSES OF DEVELOPING THE STRATEGY 
A project team was formed to organize and manage the process of developing the strategy and a working 
team, consisting of about fifty people working in different departments and in various fields, was 
established. The task of the working team was ultimately to formulate a vision on which a new strategy 
would be based. This was done by gathering knowledge through discussions with reference teams including 
students, employees, head of divisions and departments, university and faculty boards, and external 
stakeholders. Meetings with students and employees in working team members’ own departments were 
also organized. Based on these inputs critical key areas were identified and different scenarios were 
sketched for presentation and discussion in open meetings with staff and students.  

The team completed their work by summarizing their ideas of key issues that needed to be 
addressed. These key issues became synthesized in a vision of “The creative university – a meeting place 
for the integrated growth of knowledge”. Four targets were identified as most important in the new 
strategy.  These were Integrated Knowledge Areas, Integrated Knowledge Creation, Meeting Places and
the University Culture. The concept of an integrated knowledge area has its origin in an area with 
multifaceted and complex problems which requires crossing boundaries (both between disciplines and 
between areas in society). According to the LTU strategy, new knowledge will be crated within an 
integrated knowledge area as multidisciplinary undergraduate education and research/postgraduate 
education co-operate with other sectors of society. The Creative University concept aimed to create a 
milieu at LTU which would stimulate both planned meetings and unplanned conversations that would 
support the growth of integrated knowledge areas and integrated knowledge creation.  

The next stage in the process was to formulate goals and strategies for each of the coming six years 
when this vision would be in implementation. The work was organized in a similar way as previously, 
involving the project team, the large work team, and reference teams. Thereafter the stage of 
implementation followed and an implementation team was formed to coordinate the work for realizing the 
four key targets.  

3.2. INTEGRATED KNOWLEDGE AREAS TURNING INTO ARENAS  
The work on defining integrated knowledge areas for attending to the strategic issue of integrated 
knowledge creation progressed faster than the work related to the other key issues. Integrated knowledge 
areas were preliminary defined and termed: Global Resources; Communication Infrastructure; Art and 
Technology; Life, Health and Technology; Human Communication; Network Economy; and Creative 
Learning. To continue the development work the Faculty Boards selected coordinators for each field. These 
were selected mainly among those who had been involved in the large work team. They were given 
guidelines that specified that the work should involve a mix of people from Social Sciences and 
Technology and be open to everyone who wished to attend.  

Work within each respective integrated knowledge area developed differently and the pace of 
progress varied.  There were a variety of ways to tackle the assignment and after one year clear differences 
could be noticed in how far the work had progressed. Some integrated knowledge areas developed fast, 
outlining clear goals and working methods. Others were more diffuse and difficult to grasp. Some started 
from present research areas and present education profiles; others seemed to aim at creating something 
completely new (Sandström, 2004).  
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The development of integrated knowledge areas led to new areas of education and research called 
arenas3. In our study, we have chosen to focus on three integrated knowledge areas, which all became 
arenas at the same time. The first arena is arena Lifestyle, health and technology4, an educational program 
for people interested in areas such as technical issues in healthcare and rehabilitation work. Moreover, the 
levels of welfare in society, the effect buildings have on our health, or how different working or private 
activities in a cold climate affect us are examples of interest areas in this arena. The second arena is arena 
Innovative technology and enterprise5, and is described as an educational program for people interested in 
how new technological solutions can be developed, used and commercialised, or in how learning in this 
area takes place. The third arena, arena Global resources6, is outlined as an educational program for the 
student interested in how to build a sustainable society and use resources economically. These issues are 
reflected on from technical, political, economic and legal aspects. In all three arenas, undergraduate 
education, research and research schools focus on the stated knowledge areas.  

Before we go further into the development process of these three arenas, we will give an outline of 
our model for analysis and sensemaking, the POM-model, in the next section.  

4. PROCESSES OF ORGANISATIONAL MEANINGS  
The POM-model was developed by Checkland and Holwell (1998) in an inquiry of organisational theories 
for information systems (Checkland, 1994a, 1994b). As an enrichment of these models, Checkland and 
Holwell put forward the POM-model. It emerges out of Vickers’s concept of an appreciative system 
(Checkland and Casar, 1986) as well as Soft Systems Methodology (Checkland, 1981, 2000a; Checkland 
and Scholes, 1990), reported on in numerous studies and thesis work (e.g., Bergvall-Kåreborn, 2002; Casar, 
1989; Davies, 1989; Holwell, 1997; Mirijamdotter, 1998; Nielsen, 1990; Rose, 2000; Stowell, 1989; West, 
1991). The POM-model addresses the relationship-maintaining aspects of organisations and also visualises 
them as ongoing processes of creating meaning through organisational discourse. This is defined by Huang 
and Newell as knowledge integration, “an ongoing collective process of constructing, articulating, and 
redefining shared beliefs through the social interaction of organisational members” (2003. p. 167). This 
process is depicted through visual representation in the POM-model. 

The POM-model has in earlier studies been used for information systems development (Checkland 
and Holwell, 1998; Rose, 2002), in relation to project management (Costello, Crawford, Bentley, and 
Pollack, 2002) and as a sense making model (Köhler, Mirijamdotter, and Söderhamn, 2005; Mirijamdotter 
and Somerville, 2005; Mirijamdotter, Somerville, and Holst, 2005). In this paper we use the model, its 
elements and their relations, to obtain an appreciation of the forming processes of cross-functional teams. 
We want to understand organisational processes involving cross disciplinary teams and that includes 
information exchange, knowledge sharing and creation, and the creation of a shared vision.  

Checkland and Holwell (1998) point out that the essence of the POM-model is the capture of the 
processes which occur in the interaction between the components, Agents, Organisation and Technology. 
The people who interact to create the wholly, or partially, shared meanings which make sense of their 
world are called Agents. The interactions take place via various forms of Organisations. These 
Organisations can be embodied in a division or project team, but may also include organisational patterns 
of tasks, communication and reporting. Finally, the processes of the POM-model entail Technology, 
through which informational support is made available. This can be represented by telephones, documents 
and information and communication technology. Checkland and Holwell state that in any workplace 
environment all three elements will be involved and affect each other.  

Hence, interactive social networking processes with the aim of creating a shared (accommodated) 
vision of the organization is emphasized in the POM-model. This applies equally to traditional 
organisations with well-defined boundaries and to the more open organisations, such as, e.g., network 
organisations, virtual organisations and project teams, which are becoming increasingly common. 

                                                          
3 When a knowledge area is taken in to operation and students can apply and be accepted, it is called an arena.  

4 Information from the university webpage,

http://ugglan.adm.luth.se/pdf/printpugglans.pdf?progr=ARLHT 

5 Information from the university webpage,

 http://ugglan.adm.luth.se/program.php?progr=ARITF&lang=swe&orgpage=lista_arena 

6 Information from the university webpage,

http://ugglan.adm.luth.se/program.php?progr=ARJOR&lang=swe&orgpage=lista_arena 

http://ugglan.adm.luth.se/pdf/printpugglans.pdf?progr=ARLHT
http://ugglan.adm.luth.se/program.php?progr=ARITF&lang=swe&orgpage=lista_arena
http://ugglan.adm.luth.se/program.php?progr=ARJOR&lang=swe&orgpage=lista_arena
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Furthermore, the information systems in support of both the interaction and the subsequent activities that 
will be a result of the accommodation are emphasized. POM can, therefore, contribute to the understanding 
of the rationale of multidisciplinary work in teams which collaborate through networking activities.  

4.1. ELEMENTS AND RELATIONS IN THE POM-MODEL 
The POM-model (Fig. 1) depicts the interactions between parts of the organizational context (elements 1-5) 
when individuals and teams create meanings and intentions, which leads to purposeful action (element 6) 
being taken, with the help of information support (element 7). Hence, it reflects informational and 
communicational interactions underlying information exchange and knowledge sharing and creation. 

According to Checkland and Holwell (1998), individuals and teams choose sub-sets of facts from 
the data-rich world based on their standards, experience and interests. This initial step of the meaning-
making process is illustrated in the POM-model by elements 1 and 2 and the interaction between them. The 
selectively perceived reality and judgments about it will influence what receives attention. Hence, elements 
1-2 represent identification of relevant environmental elements, so called ‘capta’ (Checkland and Holwell, 
1998, p. 89), a task that both depends upon and extends team members’ capta collection and analysis 
expertise as well as their appreciative settings.  

Much of the sensemaking in a social situation, and subsequently in an organizational context, will be 
carried out in interaction through verbal and written communication between individuals. This discourse, 
aimed at intersubjective creation of meanings, has as its purpose to affect colleagues’ appreciative settings. 
Hence, the discourse results in changes in the team members’ appreciative settings. Judgments are then 
made about the world by putting the information in relation to norms and values in an appreciative iterative 
process. As a result of the developed discourse and the created meanings, these judgments help us to form 
intentions (element 5) to take particular action before we carry out those actions. Consequently, dialogue 
and negotiation processes inform purposeful actions (element 6) based on accommodated views. The 
notion that workplace information exchanges drive ongoing processes of creating meaning through 
organizational discourse is expressed in elements 3-4-5 of the model.  
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Figure 1: “Processes for Organizational Meanings” (POM) Model. After Checkland and Holwell (1998, 
p. 106). 

The shared understanding helps to define the need for formally organized information systems at the same 
time as organized IS and appropriate IT together with IS/IT skills (element 7) inform and enrich the 
meaning creation. Hence, IT at the organizational level mediates reality for the organizational members. As 
is characteristic in systems thinking, the seven elements  of the POM-model are seen as interacting - i.e., 
element 7 informs and enriches element 4, and it enables and supports element 5 even as it helps to create 
the perceived world (element 2). Although appreciative settings may very well be unique and thereby 
representing one individual’s perception of the world, they many times can be attributed to a team of 
people - for example, project members, department members or even the organization as a whole - since 
people who are closely associated with each other or have had similar experiences may have appreciative 
settings with common characteristics.  

5. APPRECIATING THE FORMING PROCESSES OF MULTIDISCIPLINARY 
GROUPS

In the following, we will present the design processes in the three arenas introduced above. These were 
among the first to open up for student admission and research collaboration. The purpose is to give 
descriptions of the processes of forming new multidisciplinary work. Our presentation of these processes 
build on ten semi-structured interviews with people active in the three arenas (Holst, 2004b) and on 
documentation produced. The data gathering took place one year after student admission and focused on 
the set up process of designing education and research within respective arena.  

The presentation of each arena and its activities is structured in the order of actors, organisation and 
technology as defined by Checkland and Holwell, with a focus on the interaction, communication and 
creation of shared ideas and goals within each arena. First we give an account of each arena in a vertical 
mode of analysis (Thomsson, 2002). The section ends by summarising the process horizontally as a way to 
make comparisons, identify lessons, and value best practice.  
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5.1. ARENA LIFESTYLE, HEALTH AND TECHNOLOGY  
Main actors in the design process of Arena Lifestyle, health and technology were people from three 
campuses, and ten departments where each department includes several disciplines. Hence, the team 
consisted of a multifaceted variety of individuals and groups from numerous disciplines. Each individual 
entered the work with his or her appreciative settings by which they understood the task. The external 
changes which were the starting point of the strategy development process were also experienced 
differently by participants. 

The design work within Lifestyle, health and technology started off with an open workshop which 
the appointed arena coordinators organised. More than 100 people took part in this initial meeting leading 
to the forming of five sub-teams with special focus on different aspects. Hence, Arena Lifestyle, health and 
technology created a number of sub-teams7 in order to make the design process more manageable. Each 
subgroup focused on an interest area within the arena as a whole. Many face-to-face (f2f) meetings have 
been held in these subgroups and as their ideas evolved they were fed back to and discussed within the 
large team. The three campuses took turns in hosting the meetings in which discussions were held to 
establish what was possible. The discussions finally led to an accommodated view of the continuation of 
the design process for the education and research within the arena.  

The growth of the Arena Lifestyle, health and technology is described by participants as a long 
process. The face-to-face verbal interaction was used for knowledge sharing even despite the hardship of 
lengthy travel in some cases, more than 170 kilometres for some. A reflection made by the respondents is 
that it has been necessary to have face-to-face meetings since they have been working with completely new 
ideas, and illustrated these by showing each others sketches, and needed to be able to penetrate the ideas in 
deeper discussions. Therefore, in Arena Lifestyle, health and technology, though time consuming, the many 
face-to-face meetings allowed them to both develop a common language and to appreciate each others’ 
perspectives. This made it easier to function as a team and to successfully integrate knowledge across 
boundaries at an appropriate level. Through the never ending dialogue and debate in which participants 
tried to affect each others perceptions, intentions and actions, shared meanings were created across 
boundaries of the different disciplines. Through these processes the work continued and the development of 
the arena as a whole and its parts (beginning with undergraduate program and research school) proceeded.  

Respondents say that during the design process it was difficult to view things from the arena 
perspective instead of from the disciplinary perspective to which they were accustomed to. However, the 
meetings across disciplinary boundaries led to individual knowledge creation where the involved people 
gained knowledge about other disciplines, and about the complex problem area on which the arena focuses.  

Through the many discussions team members were able to build shared mental models which 
became their starting point for envisioning the creative university, i.e. the idea of integrated knowledge 
creation. Within this shared vision and mission, the active people within Arena Lifestyle, health and 
technology also created their own visions. In addition to the work in sub-teams, they consciously worked to 
create a shared vision by using the concepts which constitute the arena name.  

The idea was that the name of the arena represented something brand new and they therefore used 
these concepts as a starting point for their discussions. This helped the team to organise the discussions. 
The discussions helped the team to proceed in the design process and illuminated the members’ different 
perspectives. Additionally, they read jointly chosen literature focusing on knowledge creation. They then 
discussed the literature in teams, to gain a shared perspective on the desired outcomes of their design work.  

Additional ways to communicate ideas and synthesise them among participants are reflected in the 
many documents, which were produced for university top management. Finally, to disseminate information 
and coordinate team meetings, commonly available technology, like e-mail and telephones, were used. 

5.2. ARENA INNOVATIVE TECHNOLOGY AND ENTERPRISE 
Main actors in the design process of Arena Innovative technology and enterprise were people from only 
one campus, and four multidisciplinary departments. As in other arenas each individual entered the work 
with their appreciative settings that guided them in their understanding of the design task. The external 
changes which were the starting point of the development process were also experienced differently by 
these participants. This arena is represented by the smallest design team, both in number of individuals and 

                                                          
7 The five sub-teams are: A good life (Ett gott liv), The good work (Det goda arbetet), Buildings and environment (Byggnader och miljö), Climate and spare time (Klimat och fritid), IT, healthcare, care and 

rehabilitation (IT, vård, omsorg & rehabilitering) (My translations, Swedish names in brackets)  
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in the number of disciplines. Around eight people were active from the beginning. They described that 
during the design process they identified knowledge gaps and also searched for more people with relevant 
knowledge to include in the work. 

In Arena Innovative technology and enterprise all members had defined roles and were responsible 
for different areas. The interviews give a picture of a team which is creative, open and entrepreneurial. 
According to the respondents the atmosphere within the team is due to the high level of trust and a strong 
feeling of belonging and community which the members of the team have developed.  

The design process of Arena Innovative technology and enterprise started up with an open workshop 
organised by the assigned arena coordinators. Thereafter, several open meetings followed which explored 
the idea of how to combine technology and business. As this was a rather small group, it was easier to 
manage and coordinate the meetings and as the design process proceeded they came to have a face-to-face 
meeting every tenth day. The meetings became more structured with time as the team grew and the work 
evolved. 

In Arena Innovative technology and enterprise meetings were usually held in what the members 
came to view as the “arena room”. This room represents the place where everything important happened. 
The room held memories of when ideas or breakthroughs came about in the work. According to one of the 
respondents, it was therefore possible to act on memory, common to most participants, and visualise 
different activities that took place in this room.  

Within the shared vision and mission of the creative university, the members of this team created 
their own vision. In this small team, the powerful metaphor of a greenhouse was suggested quite early on. 
A draft of the concept was developed by one member, and then documented and distributed by e-mail to all 
members of the team. The document and the concept were then developed in face-to-face meetings as well 
as in parallel e-mail discussions. 

The team dialogue has been handled mostly in face-to-face meetings but the respondents argue that 
they never would have succeeded without the asynchronous virtual discussions. The asynchronous 
discussion is claimed to be the base for their shared vision of the arena. To a large extent their idea of 
greenhouses was developed in this forum. 

Hence, the idea of greenhouses was developed and scrutinised in both virtual and physical 
discussions. In their meetings, all ideas were assessed against this concept. Consequently, the concept 
helped the team to share knowledge across disciplinary boundaries and also to disseminate new knowledge 
created in the team. It gave the team a clear view of what they were doing and why. The concept facilitated 
the creation of boundaries of the arena, that is, a shared context which meant that what should be included 
and excluded became plain.  

Explicitly, the metaphor or concept – in the role as a boundary object – enabled the team’s 
discussions, to share experiences, and to exchange disciplinary knowledge and assumptions. Hence, the 
metaphor turned out to be an important facilitator for effective information exchange and for the guidance 
of the design process. The members of the team found it necessary to formulate themselves in ways that 
made it possible for them to communicate their ideas and perspectives to the others.  

Further, they asked ‘naïve’ questions of each others which additionally enabled the creation of a 
shared vision. Thus, through the development of the concept, they developed a shared appreciation of the 
arena, which was documented continuously throughout the design process. Hence, the concept came to 
represent a metaphor for the arenas vision and, additionally, a process for creating and disseminating 
knowledge.  

As was the case for all teams, many documents reflecting synthesis of ideas have been produced for 
university top management. Commonly available technology, like e-mail and telephone, has also been used 
to disseminate information and coordinate the team. Finally, this team has started the process of looking for 
a complement to the face-to-face meetings besides e-mail. For instance, they want to be able to share 
documents and book meetings in a shared virtual calendar.  

5.3. ARENA GLOBAL RESOURCES 
People from two campuses and eight departments including a variety of disciplines attended the design 
process of Arena Global resources. Now more than 30 disciplines are active in the design process, and this 
is more than half of the total number of disciplines at the university. Hence, the group was very large and 
consisted of a highly multifaceted combination of individuals and teams from different disciplines. As in 
the other arenas, each individual entered the work with his or her appreciative settings through which they 
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saw their role in this task. The external changes, which were the starting point of the development process, 
were also experienced differently by the participants. This also led to different motives for attending the 
design process.  

The design process of Arena Global resources started up with an open workshop organised by the 
assigned arena coordinators. A large number of participants took part in the workshop and it was difficult 
to find an accommodated structure within the arena. Therefore, many large open meetings followed. In 
these meetings participants took part in animated discussions of the design of structure and content of the 
arena. As the arena focuses on a complex multifaceted problem area, global resources, and more than thirty 
disciplines were represented, the process led to the creation of a number of subgroups. This was necessary 
to make the design process more manageable. The result was nine thematic sub teams reflecting important 
areas within the arena8.

It was difficult to get people to commit to the arena and to take responsibility for the working 
process. Consequently, the design process was experienced as rather chaotic with no or little interaction 
between the subgroups. Moreover, the design process was characterised by people ‘coming and going’. 

Large open meetings have continued to be used to a large extent in this team. The meetings were 
described as large forums for discussion to which anybody interested was welcome to participate. Usually 
these meetings were held in the same meeting room, a large lecture hall. Much focus was placed on the 
structural and content design of the first-year semester. The semester was divided into four courses and 
each course divided into different themes within which diverse disciplines met.  Hence, the coordination of 
courses and themes during the first year was a big issue.  

In Arena Global resources they have used common available technology, like e-mail and telephone, 
to disseminate information and coordinate meetings. At the time for the interviews, Arena Global resources 
were developing a new webpage for dynamic information exchange. Members of the arena felt that a 
shared virtual place was necessary for the gathering and communication of information. The objective was 
that the new webpage should become a virtual meeting place. 

As in the other arenas, many documents reflecting Arena Global resources ideas have been produced 
for university top management. The most influential document for the creation of shared vision was written 
one year into the process and was internal for the arena people. The document summarizes the themes of 
the first semester’s lectures and caused many of the perspectives and disciplines represented in the arena to 
become visible. This document also explicated the relations between disciplines and enabled the team to 
identify possibilities and differences as well as similarities between these and their perspectives. The 
document, thus, enabled synchronisation of the whole first semester and created widespread appreciation of 
participants’ perspectives.  

5.4. HORIZONTAL ANALYSIS OF FORMING PROCESSES 
In the following section, we summarize the processes in the three arenas through horizontal analysis of the 
components actors, organisation and technology in the POM-model. In the first row, the arenas are listed in 
each column. In the second row, number of campuses, departments, and participants involved in designing 
each arena are indicated, including the participant continuity. In the third row, forms in which each arena 
organised the work, including patterns of task and communication, are listed. The fourth row represents 
technology through which informational support is provided. The final row lists participant reflections of 
the design process of which they have been a part. 

Arena 

Elements  
POM-model 

Lifestyle, Health and 
Technology (LHT) 

Innovative Technology and 
Enterprise (ITE) 

Global Resources (GR) 

Agents Three campuses (170 
kilometres distance), ten 
departments, 100 people 

One campus, four departments, 
initially eight people with 
different understanding of the 

Two campuses, eight de-
partments, more than 
thirty disciplines (around 

                                                          
8 The nine areas for exam are; Land- and water resources (Land- och vattenresurser), Environmental informatics (miljöinformatik), Environment- and quality management (miljö- och kvalitetesmanagement), 

Technology for environmental control (miljövårdande teknik), Politics and law for energy and use of natures resources (politik och juridik för energi och naturresursanvänding), Sustainable energy systems (uthålliga 

energisystem), Sustainable raw-material provision (uthållig råvaruförsörjning), Sustainable transportation systems (uthålliga transportsystem), Environmental engineering (samhällsbyggnadsteknik). (My translations, 

Swedish names in brackets) 
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from numerous disciplines 
with different understand-
ing of the task (later di-
vided into five sub-teams). 

task (later more people with 
relevant knowledge were 
added). 

50 % of the total number 
of LTU disciplines), a 
very large team with 
diverse individual 
understanding of the task; 
varying motives for 
attending; difficult to 
achieve continuity. 

Organisation Open workshop initially; 
five issue-related sub-
groups; many f2f meetings 
in the sub-groups held in 
all three campuses; 
concepts embodied in 
arena name created shared 
vision (within the context 
of the university vision of 
integrated knowledge crea-
tion). 

Open workshop initially; open 
meetings; gradually f2f 
meetings every ten days; 
meetings held in a designated 
room; more structured 
meetings as the team grew; 
defined roles and responsibili-
ties; the metaphor greenhouse 
created shared vision and con-
text (in the light of the univer-
sity mission) and helped in 
sharing as well as distributing 
new knowledge. 

Open workshop initially; 
many large open 
meetings followed; nine 
thematic sub-groups but 
very little interaction 
between them; meetings 
usually in the same 
meeting room; 
coordination of courses 
and themes difficult.  

Technology e-mail and telephone to 
disseminate information 
and coordinate meetings; 
verbal dialogue and debate 
to develop common 
language; commonly 
chosen literature for 
discussion; jointly 
produced documents for 
reporting. 

e-mail and telephone to dis-
seminate information and co-
ordinate meetings; jointly 
produced document, in which a 
metaphor was explored, to 
create shared vision distributed 
and discussed electronically in 
addition to f2f meetings; 
‘naïve’ questions encouraged; 
jointly produced documents for 
reporting synthesis. 

e-mail and telephone to 
disseminate information 
and coordinate meetings; 
web-page under 
construction; documents 
reported and  summarised 
the first semester’s 
lecture themes. 

Respondents’ 
reflection on 
process 

Long process to reach 
accommodated view on 
purpose of design and on 
continuation of work; 
necessary to have f2f 
meetings to share ideas. 

High level of trust and strong 
feeling of belonging and 
community within the group; 
meeting room represented 
memories that could be 
fortified visually. 

Animated discussions on 
the design structure and 
content; design process 
experienced as rather 
chaotic.

Table I: Horizontal analysis of three arena’s design processes 

In the table above, we have summarised the findings in relation to the POM components of Agents, 
Organisation and Technology and added participants’ reflections on the process. Below we split the table 
row by row, expound, and link the analysis to the seven elements of the POM-model, illustrated in Figure 
1.

5.4.1. Agents 
In analysing the POM component Agent, see Table II, we focus on element 1 (Individuals and groups) and 
element 2 (Perceived world) filtered through appreciative settings. 

Arena 

Elements  
POM-
model 

Lifestyle, Health and 
Technology (LHT) 

Innovative Technology 
and Enterprise (ITE) 

Global Resources (GR) 

Agents Three campuses (170 One campus, four Two campuses, eight departments, 
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kilometres distance), ten 
departments, 100 people 
from numerous disciplines 
with different understand-
ing of the task (later di-
vided into five sub-teams). 

departments, initially eight 
people with different 
understanding of the task 
(later more people with 
relevant knowledge were 
added). 

more than thirty disciplines (around 
50 % of the total number of LTU 
disciplines), a very large team with 
diverse individual understanding of 
the task; varying motives for 
attending; difficult to achieve 
continuity. 

In relation to participants and organizational structure involved in designing each arena, we find that Arena 
Lifestyle, health and technology (LHT) initially had the highest complexity consisting of around 100 
people from three campuses with a distance of 170 kilometres in-between. Nonetheless, although Arena 
Global resources (GR) did not have the disadvantage of such distance, they experienced heightened 
difficulty with the practical problems of organising and coordinating work, involving half of the 
university’s total number of disciplines. Furthermore, it seemed that it was hard to get participants to feel 
ownership of the process. They tended to come and go which meant that it was difficult to achieve 
continuity in the design work.  

Arena LHT reduced their inherent diversity and complexity by forming sub-groups based on special 
interest areas which then interacted. However, this strategy was not initially fruitful in arena GR although it 
was practiced successfully later on. The outline of the area was quite broad in that it aimed for economic 
use of resources and a sustainable society including diverse perspectives, which failed to establish 
‘workable’ boundaries. Simultaneously, group size and mixture, exacerbated by different understanding 
and experience of external changes – including participants’ different motives for attending the design 
process, made it very difficult to establish common ground in this group. Perhaps this difficulty may be 
rooted in a reductionistic view on science – i.e., rather than integrating different perspectives on use of 
resources and creating a sustainable society in a systemic view (as is inherent in the university vision of 
integrated knowledge areas), participants brought forward their own discipline and/or research focus as 
important individual subjects for this knowledge area.  

Arena Innovative technology and enterprise (ITE) seemed to have had the ideal situation since they 
started off rather small and as a one campus group and expanded as they felt a need. By that, relationships 
among group members more easily were created, leading to shared meanings, commitment and continuity.  

5.4.2. Organisation 
For the POM component Organisation we reflect on various forms of organisation (e.g. division or project 
team), patterns of task, communicating and reporting. In this analysis we refer to structures and strategies 
for intersubjective creation of meaning, that is, part of elements 3 (Discourse), 4 (Created meanings), 5 
(Intentions and Accommodations) and 7 (Organized IS and Appropriate IT), see Table III.

Arena 

Elements  
POM-model 

Lifestyle, Health and 
Technology (LHT) 

Innovative Technology and 
Enterprise (ITE) 

Global Resources (GR) 

Organisation Open workshop initially; 
five issue-related sub-
groups; many f2f meetings 
in the sub-groups held in 
all three campuses; 
concepts embodied in 
arena name created shared 
vision (within the context 
of the university vision of 
integrated knowledge crea-
tion). 

Open workshop initially; open 
meetings; gradually f2f meetings 
every ten days; meetings held in a 
designated room; more structured 
meetings as the team grew; 
defined roles and responsibilities; 
the metaphor greenhouse created 
shared vision and context (in the 
light of the university mission) 
and helped in sharing as well as 
distributing new knowledge. 

Open workshop initially; 
many large open 
meetings followed; nine 
thematic sub-groups but 
very little interaction 
between them; meetings 
usually in the same 
meeting room; 
coordination of courses 
and themes difficult.  

Table III: Horizontal analysis of the POM component Organisation 

In all three arenas the design processes were initiated by open workshops. Two arenas (LHT and GR) 
attracted a very large number of participants. In arena LHT, five sub-groups crystallized from this first 
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workshop while arena GR organised several large open meetings before they could decide on sub-groups. 
Many meetings, mainly f2f, were held in all groups; dialogue and debate were the main means of sharing 
ideas. In arena ITE, the meetings became more structured as the team grew and roles and responsibilities 
were assigned to the members. Additionally, asynchronous e-mail discussions were practiced in this group, 
while in general IT was used only for support functions, i.e., to disseminate information and coordinate 
time of meetings.  

Further, all meetings in arena ITE were held in the same meeting room, which were experienced as 
adding on to the creation of a common memory. Meetings in arena GR were also usually held in the same 
room but in this case it was of minor importance. This meeting room was much larger, actually a lecture 
hall, which did not appear to have social significance for the group. Further, since participants came and 
went, the lack of continuity among participants interfered with the process of forming a group and creating 
shared meanings.  

Finally, in arenas LHT and ITE, the university’s vision of knowledge integration set the background 
for intersubjective creation of meaning. Against this, arena LHT read common literature on knowledge 
integration and used the arena name as a boundary object for creating shared vision, both on content of the 
arena and on pedagogical strategy for integrating the disciplines. Arena ITE used a similar approach and 
decided on the metaphor of a greenhouse to guide both creation of content for their arena and the 
pedagogical process in which students would take part.  

Arena GR, on the other hand, focused on the structure of university education for intersubjective 
creation of meaning and discussed content of courses based on their respective disciplines. Many large 
open meetings eventually led to the formation of nine sub-groups. This strategy, although democratic in 
allowing lots of participants to step in far into the design process, proved to be unfruitful for creating 
intersubjective meanings and building a shared vision – the group was too big, too diverse, and too 
disordered and, when sub-groups later were formed, there were very little interaction among them. The 
groups that focused on common concepts that were bounded by the university vision of knowledge 
integration came more quickly to a shared vision and showed more efficient design processes. Such a focus 
additionally guided and fortified individuals’ processes of intersubjective meaning creating.  

5.4.3. Technology 
The POM component technology entails the parts in which informational support for intersubjective 
creation of meaning is made available and used. In this analysis we refer to element 4 in which increased 
understanding is illustrated in the terms data, capta, information, and knowledge, element 5 (Intentions and 
Accommodations), and element 7 (Organized IS and Appropriate IT), see Table IV.  

Arena 

Elements  
POM-
model 

Lifestyle, Health and 
Technology (LHT) 

Innovative Technology and 
Enterprise (ITE) 

Global Resources (GR) 

Technology e-mail and telephone to 
disseminate information 
and coordinate meetings; 
verbal dialogue and debate 
to develop common 
language; commonly 
chosen literature for 
discussion; jointly 
produced documents for 
reporting. 

e-mail and telephone to dis-
seminate information and co-
ordinate meetings; jointly 
produced document, in which a 
metaphor was explored, to create 
shared vision distributed and dis-
cussed electronically in addition to 
f2f meetings; ‘naïve’ questions 
encouraged; jointly produced 
documents for reporting synthesis. 

e-mail and telephone to 
disseminate information 
and coordinate meetings; 
web-page under 
construction; documents 
reported and  
summarised the first 
semester’s lecture 
themes. 

Table IV: Horizontal analysis of the POM component Technology 

E-mail and telephone were used in all three cases for disseminating information and for coordinating 
meetings, that is, for support functions for the actual design work. However, to move from merely 
informational support to intersubjective creation of meanings (the process in elements 3-4-5), different 
strategies were used. 
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Arena LHT used commonly chosen literature as a point of departure for informing their design 
discussions. A second object for bridging perspectives and for creating a common language was the arena 
name itself. The concepts inherent in the name helped the members to define arena boundaries and content. 
Sketches were also used to illustrate point of view and to enable sharing of intentions. 

Arena ITE developed and used the metaphor “greenhouses” which took the role of boundary object 
through which they managed their design process. The metaphor helped the team to establish a common 
language through which they represented their disciplinary knowledge and, thus, enabled intersubjective 
meaning creation. In addition to verbal dialogue and debate, this group used e-mail discussions when they 
were unable to meet f2f. To further informational support for enabling the bridging of perspectives, 
members oftentimes used so called ‘naïve questions’. These inquiries made it possible to express tacit 
knowledge in ways which facilitated appreciation and creation of shared meanings. The discussions also 
evolved into a co-authored conference paper on the pedagogical strategy that guided this group (Andersson 
et al 2002).

Arena GR used ICT as means for mainly disseminating information, not for interaction to create 
shared vision, intentions and purpose. A web page was planned, also for disseminate information. This 
group began to synthesize their ideas and reach common understanding in the end of the first year through 
a document that was produced for management to report on design process and content, including course 
themes. 

In all three cases, the jointly produced documents for reporting furthered the process of bridging 
perspectives and integrating disciplinary knowledge. These documents provided a concrete means for 
members to specify and learn about their disciplinary differences and dependencies. Moreover, the 
documents created shared reference points for further discussions and, hence, enabled the continuous 
process of developing the arenas. 

5.4.4. Reflections by respondents 
We have chosen to highlight some thoughts that have been put forward when the respondents reflected on 
the meaning-making process of which they had been a part, see Table V. This kind of educational design 
was rather new to them, as was working with several disciplines where the objective was to integrate 
knowledge that is, the objective was to work interdisciplinary. In general, participants experienced dialogue 
and discourse in face-to-face meetings in traditional meeting-rooms as important given the complexity of 
their work. In two of the cases (LHT and ITE) no action was taken until shared visions and intentions had 
been created. 
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Arena Lifestyle, Health and 
Technology (LHT) 

Innovative Technology and 
Enterprise (ITE) 

Global Resources 
(GR)

Respondents’ 
reflection on 
process 

Long process to reach 
accommodated view on 
purpose of design and on 
continuation of work; 
necessary to have f2f meetings 
to share ideas. 

High level of trust and strong 
feeling of belonging and 
community within the group; 
meeting room represented 
memories that could be 
fortified visually. 

Animated discussions 
on the design structure 
and content; design 
process experienced as 
rather chaotic. 

Table V: Horizontal analysis of respondents’ reflections 

In the third case (GR), action was taken earlier, before the group was able to bridge disciplinary 
perspectives and reach intersubjective creation of meaning. The design process in this arena was 
experienced as rather chaotic and it was characterised by lively and even heated discussions. One year into 
the process, participants reached the point where they were able to bridge perspectives for knowledge 
integration. This happened when they began compose a document on the undergraduate program’s first 
semester. In this document, course themes and lectures were summarised, thus created a common object for 
participants of this group, which fuelled the design process and gave direction to the redesign of the first 
semester.  

In arena LHT, respondents stated that they experienced the process of reaching an accommodated 
view on design purpose and content as prolonged. We find, though, from examining the experience of both 
arenas LHT and ITE, that the use of boundary objects, like commonly chosen literature and metaphors as a 
shared reference point, have been a way forward to bridge perspectives, create shared meanings, and reach 
accommodation on vision and intentions for the design.  

Members of arena ITE is the only group that emphasised the importance of trust, and feelings of 
belonging and of community, that is, traditional characteristics of highly functioning groups. In reflection 
on this fact we speculate whether the small size of this group has made it more natural to focus on the 
character of the group and its process. We also notice that this group has been the most successful in 
bridging perspectives and creating a common vision of the arena design why we assume that when a team 
becomes too large and mixed, as in Arena GR, knowledge integration becomes more difficult and therefore 
tools and strategies for bridging perspectives need to be given more attention. 

Finally, in Arena LHT and Arena GR, ICT was usually used for coordination of the sub-teams 
before physical meetings, and for dissemination of information before and after meetings. These arenas 
consisted of participants from several campuses and therefore one could expect that the groups would make 
more use of modern technology. However, according to the respondents of these two arenas, the rather 
unsophisticated use is based on their ignorance of available technological possibilities for dialogue and, in 
some cases, bad experiences from earlier videoconferences. 

Our study shows that integrated knowledge creates new boundaries within which the visions and 
intentions are developed. However, for furthering the process of creating shared meanings and intentions, 
the 3-4-5 elements of the POM-model, we see the role of boundary objects as utmost important. 
Additionally, making use of several modes for debate and discourse seems to make the meaning creation 
process more efficient. In the following we discuss these aspects from a general perspective to highlight 
some best practices and lessons.  

6. LESSONS LEARNED 
Through our analysis of the arenas with a focus on the three POM-model components – Organisation, 
Agent and Technology – the following themes emerged: shared intentions and accommodations, created 
meanings, discourse and its spaces and places, and bridging perspectives for knowledge integration. The 
themes are related to the seven numbered elements of Figure 1. In the following section, we discuss each of 
these themes and relate them to our findings.  
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6.1. SHARED INTENTIONS AND ACCOMMODATIONS 
We find that when working across boundaries, the assemblies of related intentions and accommodations 
becomes one of the most important aspects for successful and aligned design processes. The POM-model, 
Figure 1, visualises this in element 5 (intentions and accommodations), leading to support for subsequent 
Purposeful action. Thus, accommodations are necessary in that they enable the deliberate intentional 
actions to be taken. In fact, finding accommodation is the condition for the continued existence for a team 
(Checkland and Holwell, 1998).  

However, successful and aligned design needs to be based on a vision that is framed in the context 
of team accommodations rather than bounded in structures and traditions. In reflecting on the processes of 
forming multidisciplinary education and research, we see academic history and culture, where disciplines 
are separated from each other, affecting these attempts. Our norms and mental models of academic 
education and research are formed by this tradition, i.e., as Van Doren puts it (Van Doren, 1991 in Gourley, 
1999), a loose confederation of mini-states rather than an organisation devoted to the joint search for 
knowledge and truth. To be able to cross this obstacle, multidisciplinary teams need to create shared 
visions, mental models and team-learning, that is, inherent qualities of a learning organisation (Gourley, 
1999). Our study suggests that successful work across boundaries requires that these learning elements are 
in place.

Thus, best practice among the three teams of our study is to focus initially on the creation of a 
shared vision based in an inclusive learning approach. The vision then becomes meaningful for the team 
and not just ‘words on paper’. By that it guides and gives the work direction which, in turn, leads more 
fruitfully to purposeful and aligned actions. 

6.2. CREATED MEANINGS 
Subsequently, in order to create a shared vision and hence, in this case, establish the arenas, it is important 
to bridge perspectives across disciplinary boundaries. Creating meaning is foremost illustrated in element 4, 
Figure 1, and supported by information systems (element 7) in the data-capta-information sense. Our 
analysis shows that boundary objects facilitated these processes. Boundary objects are “things” that work to 
establish a shared context that “sits in the middle” between different disciplines (Star, 1989). Although the 
use of boundary objects has not been a conscious approach among arena members, i.e., they have not 
discussed strategy for creating a shared vision in terms of using boundary objects, we conclude that 
metaphors, concepts and documents took this role. The use of boundary objects enabled the processes of 
giving meaning to content and structure of the design work, at the same time that it enabled the 
communication across boundaries, i.e., perspective making and perspective taking (Boland and Tenkasi, 
1995).  

In a related study where the purpose was to set up cooperation between practitioners and 
academicians from several disciplines (Ravn, 2004), great difficulties were experienced in the knowledge 
transfer process. However, when it was decided that all efforts were to focus on one key business process, 
that is, the same issues, they managed to develop cooperation, shared understanding, and shared knowledge 
development. Hence, boundary objects have an important role in the process of attributing meaning that can 
be represented, learned and transformed across disciplinary and professional boundaries, thus, yielding 
knowledge. These examples show that instead of taking a meta-perspective, as Ison (1999) suggests, 
boundary objects facilitated the creation of structures which enabled learning conversations (Laurillard, 
1999) and as a result, interdisciplinary synthesis.  

The challenge to represent knowledge in successful ways across boundaries to be able to create 
shared meanings leading to shared visions and intentions is of outmost importance in multidisciplinary 
work. We found that boundary objects reflect best practice for facilitating this process.  

6.3. DISCOURSE AND ITS SPACES AND PLACES  
The meaning creation across boundaries are grounded in the dialogue, or discourse, which is the word 
adopted here “to cover all communications, verbal and written, between individuals, between individuals 
and institutions, and between institutions, the purpose of which is to affect the thinking and actions of at 
least one other party” (Checkland and Holwell, 1998 p. 102). This part of the organizational meaning 
model is illustrated in element 3 and the aim is, through interaction with elements 4 and 7, sense making 
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and intersubjective creation of meaning. Thus, discourse, including places and spaces where it takes place, 
is important to consider for creating shared visions and intentions.  

Nonaka et al (Nonaka and Konno, 1998; Nonaka, Konno, and Toyama, 2000; Nonaka and Toyama, 
2003) point to the concept of Ba as dynamic places and spaces for knowledge creation. Ba is referred to as 
physical spaces, but includes also virtual spaces, like the Internet and cyberspace, and mental spaces, which 
involve, e.g., sharing of intentions and visions.  Ba is a Japanese term that cannot be translated to English 
but, according to Nakamori (2006), it seems to be sympathetically understood by many people. He believes 
that the freedom to interpret and establish content and boundaries of Ba might have contributed to this.  

In distributed boundary crossing work use of IT-based collaborative environments is often suggested 
for meetings. Research has however shown the importance of new teams building a relationship before they 
can effectively collaborate electronically (McDermott, 1999). McDermott states that this is usually done 
face-to-face. Other studies confirm this and refer to “direct discussions in frequent and active meetings” 
(Kodama, 2006 p. 34), and “forcing us to spend time together” (Ravn, 2004 p. 174) as the key to 
exchanging mutual tacit and explicit knowledge and developing shared understanding, particularly during 
the start-up phase. Our study also reveals that ICT has not been used as a common place for the arena-
teams’ discourse, except in one case. In this case respondents claim that the e-mail-based asynchronous 
discourse, in parallel with face-to-face discussions, were the ultimate source for intersubjective creation of 
meaning leading to shared visions. 

We have pointed to the importance of discourse for sense making and creation of shared meanings. 
In line with Wiberg (2005), our results demonstrate that ICT can potentially play a greater role than just as 
a support tool. The use of ICT for interaction and dialogue enabled and furthered the design processes in 
one of the teams which points to the potential use of ICT as space for meaning creation processes.  

Thus, places and spaces for the important processes of intersubjective creation of meaning should be 
given attention when implementing multidisciplinary working teams. Places and spaces affect meaning 
creation processes in work across boundaries. As discussed above, places and spaces can be physical, 
virtual and mental, and best practice is to utilize all three modes in a balanced combination. This includes 
exploring different ICT systems to encourage increased meeting frequency and to mediate discourse and 
dialogue rather than to solely transfer messages.  

6.4. BRIDGING PERSPECTIVES FOR KNOWLEDGE INTEGRATION 
An academic discipline is a place where one develops a mindset, a perspective, an attitude – also about 
others – and a code of conduct (Ravn, 2004). Therefore, to enable multi-disciplinary collaboration, there is 
a need to develop common mindset and perspectives, to create shared vision, shared context, and shared 
practice. The POM-model, originally developed to address the sense making processes of organisations and 
the role of information systems within this context, can also be useful for depicting the processes of 
bridging perspectives in multi-disciplinary collaboration.  

In our study we identified effective practices for bridging disciplinary perspectives and integrating 
new knowledge as visions and intentions developed. The use of boundary objects facilitated the creation of 
integrated knowledge and shared intentions within new boundaries. Huang and Newell (2003) define 
knowledge integration as an ongoing collective process of constructing, formulating, and communicating 
shared ideas through social interaction. Boundary objects acted both as a means of communication and 
aided in demarcation of new boundaries. 

A combination of physical, mental and virtual places and spaces for bridging perspectives optimally 
supports integrating knowledge. The important creation of common mental spaces and opportunities for 
joint mental processes utilize the various modes of interacting that permit learning one’s way to a mutual 
understanding.  

Additionally, we have found that knowledge integration, important for successful creation of shared 
meanings and intentions, was very much affected by team size and mixture. In all cases, members came to 
the teams with different appreciative settings and worldview perspectives, generating significant 
complexity. Therefore, redundancy and requisite variety turned out to be two important issues in relation to 
knowledge integration, i.e., when a team became too mixed and too large, knowledge integration became 
more difficult because the variety was too high. 

Moreover, the level of trust was lower in the bigger team; hence, the foundation for knowledge 
integration was less stable (Holst and Mirijamdotter, 2004). In this context we reflect on whether lack of 
trust is a reason that one of the arenas focused on structure rather than sharing disciplinary knowledge, that 
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is, they focused on explicit and ‘external’ aspects rather than sharing tacit and individual knowledge. 
Redundancy, requisite variety, and trust are three aspects identified as energizers for the creation of Ba, i.e., 
the place and space for knowledge creation (Nonaka et. al., 2000; Nonaka and Toyama, 2003; von Krogh, 
Ichijo, and Nonaka, 2000), and, consequently, when vital energizers are missing, the shared space for 
emerging relationships that serves as a foundation for knowledge creation is jeopardised. Ba, in turn, 
provides energy for the knowledge creation process and determines the quality of produced knowledge 
(Nakamori, 2006), so adjustments should be made to achieve this level of group functionality.  

Hence, best practice in this context involves seriously considering group size and mixture, including 
continuity of members, when setting up new multidisciplinary teams. Trust may be created by sharing ideas 
and beliefs in an open atmosphere and by positive assumptions about the contribution of others. We find 
that the POM-model – in visualising the connected processes in which individuals and groups create 
meaning through discourse for the purpose of taking coordinated actions – intrinsically addresses these 
issues. Consequently, in addition to appreciating experiences from multidisciplinary teams’ set up, the 
model is also useful for designing such teams including their intersubjective sense making processes. 

7. CONCLUSIONS 
The POM-model is a sense-making model which facilitates explication and understanding of the processes 
of knowledge work through its capture of the processes that take place in the interaction between the three 
components agents, organisations and technology.  

The POM-model focuses on the dialogue in which organisational processes of meaning-creation 
take place. Hence, the focus is on organisational discourse, in which perceptions of the organisation, its 
situation, and its appropriate activity are constantly discussed and recreated. We find that the processes of 
information exchange and negotiation in an organisational setting are necessary to appreciate for making 
sense of boundary crossing work. Moreover, they are important to consider when setting up 
multidisciplinary teams.  

We have found that the POM-model is useful for making sense of design work across boundaries 
and, furthermore, to identify best practices in this endeavour. This is based on the fact that the POM-model 
visually represents the important processes of making meaning by interactions among participants in 
various organizational settings and by means of technology. Moreover, it shows the dialoguing and 
negotiating processes – leading to the shared meanings and intentions necessary to decide on purposeful 
actions. Additionally, within an organisational setting, this model conveys the potential role of ICT in 
supporting – and even furthering – these processes. As our study suggests ICT can contribute to mediating 
meaning creation as well as serve as an information support tool. 

A further reason for its applicability for understanding interaction and communication processes in 
boundary crossing work is that the POM-model captures and represents individuals and teams holding 
various points of view, experiencing and interpreting the world differently depending on appreciative 
settings. We have, therefore, concluded that the POM-model is relevant for understanding knowledge work 
across boundaries and that it also provides a rich value-added tool for pro-actively examining and shaping 
work environments for boundary-crossing knowledge work.  

Our application of the POM-model to the creation of viable multidisciplinary teams yields some best 
practices for setting up value-generating multidisciplinary teams, principally:   

Create shared visions based in an inclusive learning approach. The vision then becomes 
meaningful for the team, and not just ‘words on paper’, and by that guides and gives the work 
direction which, in turn, leads to purposeful and aligned actions. 
Enable efficient communication between members by creating places and spaces for dialogue. 
Places and spaces can be physical, virtual and mental, and best practice is to utilize all three modes 
in a balanced combination. 
Explore different ICT systems to encourage increased meeting frequency and to mediate discourse 
and dialogue rather than to solely transfer messages. 
Create common language and common understanding, that is, bridge perspectives by exploring 
relevant and situated boundary objects in discourse, and create opportunities to learn and 
understand each other’s context.  
Consider seriously group size and mixture, including continuity of members, when setting up new 
multidisciplinary teams.  
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Create commitment and trust by allowing sharing ideas and beliefs in an open atmosphere and by 
positive assumptions about the contribution of others. 
Design structure and content for multi-disciplinary university courses and programs based on 
shared vision and on accommodated intentions, not on equality or ‘democratic’ principles. 

We believe that these insights into the processes for creation of a shared context across boundaries can 
enable more intentionally created conditions for knowledge sharing, creation and use in teams working 
across boundaries. This constitutes the foundations for contemporary knowledge work. We hope that 
application of these insights may over time facilitate changes in universities which lead towards more 
creative and innovative education and research and in turn increase our qualifications to meet the complex 
problems of today. 
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Abstract 
The paper draws on an empirical study and examines how new multidisciplinary groups interact to create a 
shared context for knowledge work. Within the context of the campus-wide commitment to transform itself into a 
“Creative University”, Luleå University of Technology explores new ways to further collaborative 
multidisciplinary knowledge-creation. Multidisciplinary knowledge areas, such as “Media, Music and 
Technology”, have been defined, originating in multifaceted and complex problems. New knowledge will be 
shaped through enabling organisational processes created among participants dedicated to realising the full 
potential of the organisational commitment. 
Enabling the development of organisational knowledge implies that people from different disciplines - e.g., 
engineering and social sciences - cooperate and thereby share and use information which they convert into 
knowledge. The fact that these groups work in partnership in a logical, not physical, organisation leads to 
questions about how they organise their work, how they communicate, and interact, and where they meet 
physically, mentally and virtually, and for what purposes. The authors conducted semi-structured interviews 
with selected employees with the intention of learning from group-members in the new multidisciplinary 
organisational project. 
Interview data were analysed in terms of Ba elements. Ba is a perception of a place – which can be virtual, 
mental or physical – with a shared purpose. Ba provides guidance on “making sense of” how an organisation 
works and why it works the way it does in relation to knowledge-creation. Predicated on grounded theory about 
cross-functional work transcending traditional boundaries, Ba can also serve as a framework for designing 
sustainable new processes that create organisational learning, where information and communication 
technology are the driving forces. 

Keywords: Knowledge work, Multidisciplinary work groups, Ba, Information exchange, Knowledge-creation 

Introduction 
Increasingly, networked and globalised workplace 
environments challenge contemporary 
organisations to exhibit flexibility and 
responsiveness, even as they remain aligned to their 
core business purposes. Therefore, organisational 
processes that ensure innovative thinking and 
learning have become increasingly important, 
particularly in light of advances in information and 
communication technologies (ICT) which, in turn, 
enable knowledge communication, coordination 
and creation. This accomplishment requires social 
networking strategies in which the technologies 
support rather than control organisational activities.  

An especially promising approach to managing 
contemporary workplace environments is the use of 
multidisciplinary groups as key organisational 
building blocks for knowledge-creation (Nonaka 
and Takeuchi, 1995). This organisational 
restructuring strategy is facilitated by 

implementation of sophisticated ICT functionalities 
that transcend traditional boundaries of time and 
space. Multidisciplinary groups serve a significant 
function in learning efforts, in that diversity adds 
valuable perspectives (Englehardt and Simmons, 
2002). Properly orchestrated deliberations permit 
people with differentiated knowledge to cooperate 
by sharing knowledge across traditional boundaries, 
oftentimes on a global scale. 

As multidisciplinary group members increasingly 
perform distributed knowledge work essential to 
organisational work life, organisations need to 
facilitate effective information exchange. In fact, 
this information exchange is a core responsibility of 
individuals and groups working together. Amongst 
the several components necessary for successful 
information sharing is the process of creating 
shared meanings (Checkland and Holwell, 1998; 
von Krogh, Ichijo, and Nonaka, 2000). Critical tacit 
knowledge must be identified and ably 
communicated in order for a common stock of 
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knowledge to be understood and applied (Nonaka 
and Konno, 1998; Nonaka, Konno, and Toyama, 
2000; Nonaka and Toyama, 2003). Frequently, the 
complexity of knowledge work makes face-to-face 
interaction the only viable medium for 
communication at critical points in the process 
(Newell, Robertson, Scarbrough, and Swan, 2002). 

Workers in distributed environments lose many of 
the opportunities for informal collaboration and 
knowledge sharing more readily available among 
co-located groups, forcing managers to create 
shared contexts for work groups as a mechanism 
for overcoming the constraints of distributed work 
environments. 

These considerations will be discussed within a 
contextual organisational model, in which the 
processes of creating knowledge are paramount. 
The concept of Ba (Nonaka and Konno, 1998) is 
used as a sense-making tool to understand the 
forming processes for multidisciplinary groups’ 
work relations. The findings emerge out of a study 
of organisational change1 at Luleå University of 
Technology, in Sweden, where a new 
multidisciplinary approach explicitly values the 
creation of knowledge in its organisational visions. 
In this paper, we explore how people performing 
knowledge work in multidisciplinary groups create 
the necessary shared context for this. The paper 
contributes to the understanding of organisational 
processes for facilitating new ways of organising 
work. Moreover, the paper contributes to the 
growing body of literature that emphasises the 
essential role of multidisciplinary knowledge work 
in contemporary organisations. In addition, the 
paper shows the value of the concept of Ba as a 
sense-making tool and, at the same time, indicates 
the potential of using Ba as an organisational 
design model. 

In the following sections, organisational aspects 
of contemporary workplace situations are explored 
with an eye to probing the considerations necessary 
to design intentionally robust knowledge-creating 
environments. The concept of Ba is then applied to 
an empirical study of multidisciplinary work groups 
for the purpose of understanding the constitutive 
elements of their formative processes. Thereafter, 
empirical findings are discussed in relation to 
dialogue and interaction, energising aspects and the 
value of Ba. Finally, we draw some conclusions 
and indicate some ideas for future research. 

Multidisciplinary Knowledge Work 
Organisations today are forced to remain flexible 
and viable amidst the increasingly fast pace of 
changes in organisational life. When searching for 

                                                           
1 The Creative University - a Meeting Place for Integrated 
Knowledge Building. Goals and Strategies 2001 - 2006 for 
Luleå University of Technology (2000). 

new strategies to handle the demands of today’s 
situation, organisations often have to consider new 
ways of working, communicating and coordinating, 
including multidisciplinary groups (Holst and 
Mirijamdotter, 2004).  Rethinking is most often 
needed when strategic change processes have to be 
managed, while creativity and innovation need to 
be enhanced at the same time. Effective 
information exchange  becomes increasingly 
important as multidisciplinary group members’ 
must assimilate and process more and more 
distributed information, as a prerequisite to 
converting and integrating high level knowledge 
(Grant, 1996). Hence, new strategies to support the 
interactive exchange of information and 
communication into horizontal flows are necessary. 
Horizontal information and knowledge flows are 
distinct from the traditional vertical flows, i.e., 
tasks across functions and disciplines imposed by 
traditional organisational boundaries can be linked 
and coordinated, whereas the traditional flows 
usually function as a control mechanism and 
reinforce hierarchy (Haag, Cummings, and 
Dawkins, 2000; Morabito, Sack, and Bhate, 1999). 

This way of organising staff and functions 
requires social networking capabilities, 
coordination, and dialogue in order to accomplish a 
shared vision and goal perception. This implies that 
knowledge integration is necessary for successful 
group solutions. To be able to integrate different 
knowledge bases, a high level of redundancy 
among group members is necessary, i.e., the group 
members need to share a common knowledge base 
to which all can refer. Therefore, the level of 
redundant knowledge affects the group’s success in 
facilitating information exchange considerably 
(Nonaka et. al., 2000). However, too much 
diversity can hinder the integration of knowledge. 
For example, the greater the scope of integration, 
the lower the level of integration efficiency can be 
expected (Huang and Newell, 2003). In 
multidisciplinary groups, the members bring 
markedly different mental models to the shared 
creation of a new multidisciplinary model, which 
they must share to be able to fully appreciate one 
another’s knowledge.  This is made all the more 
difficult because tacit knowledge cannot be 
successfully communicated without a shared mental 
model in which it can be understood and applied 
(Nonaka, 1994; Nonaka and Konno, 1998; Nonaka 
et. al., 2000; Nonaka and Toyama, 2003).  

Knowledge-Creation 
Knowledge-creation is usually the outcome of an 
interactive process within a group and not 
something accomplished in isolation by an 
individual  (Newell et. al., 2002). This means that 
knowledge-creation needs to be viewed as a process 
in which the members of a group combine their 
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knowledge, experiences and skills in new ways. To 
share knowledge is to change it. During the last 
decade, Nonaka and his associates have been 
exploring this area, asking such questions as “what 
are the fundamental conditions for knowledge-
creation?”, “where is knowledge-creation 
located?”, and “is it possible to actually manage 
knowledge like other resources?” (Nonaka, 1994; 
Nonaka and Konno, 1998; Nonaka et. al., 2000; 
Nonaka and Takeuchi, 1995; Nonaka and Toyama, 
2003; von Krogh et. al., 2000). The exploration has 
led to a view of knowledge-creation which Nonaka 
explains in terms of socialisation, externalisation, 
combination and internalisation (the SECI model). 
Heavy emphasis is placed on dialogue and 
interaction, which suggests that a dialogue should 
be ongoing and that occasional interaction is not 
enough for knowledge-creation. In considering 
these questions, Nonaka argues that the knowledge 
creating process depends on who participates, how 
they participate and also on the fact that knowledge 
needs a creation place. Nonaka uses the Japanese 
concept Ba to describe this place. Ba can be 
thought of as a shared space for emerging 
relationships and it serves as a foundation for 
knowledge-creation (Nonaka and Konno, 1998). 
This space may involve a physical space, such as an 
office, or a virtual space, such as e-mail or 
videoconferencing. Most important, however, it 
involves the development of a shared mental space, 
such as shared experiences or ideas. Nonaka et. al. 
(2000) define Ba as “…a shared context in which 
knowledge is shared, created and utilised”. 

The Concept of Ba
The appropriate framework for understanding Ba is
interaction. Knowledge-creation is a human activity 
which crosses existing boundaries. This means that 
knowledge is created through the interaction 
between individuals and between individuals and 
their environment. Therefore, Ba is the context 
shared by those who participate in interactions with 
each other. Both Ba and the participants evolve 
through these interactions. Nonaka and Konno 
(1998) state that knowledge is embedded in Ba,
where it is then acquired through one’s own 
experiences or reflections on the experiences of 
others. If knowledge is separated from Ba, it turns 
into information, which can then be communicated 
independently. Information is tangible and resides 
in media and networks. Knowledge, however, is 
intangible and resides in Ba, according to Nonaka 
and colleagues. 

Ba plays an important role in organisational 
design and it can be generated through intentional 
organisational effort. This can be accomplished in 
quite different ways depending on the 
organisation’s situation and business strategy. The 
role of top and middle management is to  create 
workplace environments that produce Ba-

conducive conditions for information exchange and 
knowledge-creation, i.e., enable knowledge 
emergence (Mirijamdotter and Somerville, 2004). 
The concept of Ba has multiple functions and can 
help the designer to view the design situation from 
many different perspectives (Holst, 2003). Forming 
a multidisciplinary group is a typical example of 
intentional building of Ba. By choosing the right 
mix of people and promoting their interactions, top 
and middle management can create opportunities 
for the relationships necessary for the building of 
Ba. The group’s interactions can be supported 
through the intentional creation of physical, virtual 
and mental Ba’s. Nonaka and Konno (1998) argue 
that awareness of the different characteristics of Ba
can facilitate the support of knowledge-creation in a 
successful way. The knowledge base for the whole 
organisation is shared and formed through the 
knowledge, which is generated within each Ba.

The key is to generate and regenerate Ba, as Ba
provides quality, energy and place for the spiral of 
knowledge-creation. There are five conditions for 
energising Ba. The first is autonomy, which is 
reached through self-organising groups. The group 
is given challenging goals and, thus, works for 
achievement in a “creative chaos” (Nonaka et. al., 
2000, p. 25). Redundancy, i.e., intentional 
overlapping of information speeds up the 
knowledge creating process, while requisite variety 
helps to maintain the balance between order and 
chaos. This can be enhanced by providing equal 
access to information throughout the organisation, 
at all levels. 

Finally, love, care, trust and commitment form 
the foundation of knowledge-creation and are, 
therefore, important for energising Ba. These are 
also common criteria discussed in terms of 
motivational factors important to consider in virtual 
work (Adami, 1999; Depickere, 1999; Suomi and 
Pekkola, 1999). Trust is  especially important for 
effective knowledge sharing and working in groups 
(Newell et. al., 2002). 

Four Types of Ba
There are four types of Ba (see Figure 1), and the 
first is the originating Ba. This is where individuals 
share feelings, emotions and mental models. 
Commitment, trust and love emerge from 
originating Ba, through individuals’ sympathy or 
empathy with others. This is the primary Ba, where 
the knowledge-creation process begins through 
face-to-face experiences. Oftentimes, this process 
takes place intuitively and we develop “a first 
impression” - an appreciation for each other’s 
values and personal qualities. At this point, tacit 
knowledge is converted and transferred among 
individuals. Organisational culture and visions are 
closely related to originating Ba, according to 
Nonaka and Konno (1998). The second Ba is the 
dialoguing Ba and this is constructed with more 
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consideration; here people with the right mix of 
knowledge and capabilities form a group with the 
intention to cooperate, share and build new 
knowledge. Mental models and skills are converted 
into common terms and concepts through dialogue. 
Individuals do not only share mental models with 
each other, they reflect and analyse their own as 
well. Here, tacit knowledge is made explicit and 
this is why dialogue is key for this Ba.

Figure 1 
Four Types of Ba., After Nonaka et al (2000) p.16 

In systemising Ba, virtual worlds, instead of real 
space and time, are used for interaction. Collective 
and virtual interactions offer the context in which 
existing, collective, explicit knowledge are 
combined. New, or value added, explicit knowledge 
is next combined with collectively available 
information and knowledge, and this generates 
explicit knowledge throughout the whole 
organisation. ICT offers a virtual collaborative 
environment; here, the creative use of ICT can 
facilitate the knowledge-creation process. Finally, 
the exercising Ba facilitates the conversion of 
explicit knowledge to tacit knowledge. In this Ba,
individuals embody explicit knowledge, internalise 
it, and reflect on it through various actions.   

The Empirical Study 
As a consequence of changes in the environment, 
Luleå University of Technology (LTU), decided on 
a new strategy with the intention to transform itself 
into “The Creative University”2. This strategic 
decision involves relatively far-reaching changes 
along a route nobody in comparable academic 
organisations has attempted before. The intention is 
to transform the university into a meeting place for 
integrated creation of knowledge. The change 

                                                           
2 The Creative University - a Meeting Place for Integrated 
Knowledge Building. Goals and Strategies 2001 - 2006 for 
Luleå University of Technology (2000). 

process of the university has attracted a lot of 
interest and has been studied from several 
perspectives (Andersson, 2003; Andersson, 
Jonsson, and Söderlund, 2002; Edzén, Holst, and 
Sandström, 2004; Holst, 2003, 2004; Holst and 
Mirijamdotter, 2004; Sandström, 2004). The 
implementation process for the new strategy is also 
being guided by international, as well as national 
evaluation groups. 

One important part of the strategy is to form new 
multidisciplinary groups for both research and 
education activities. These groups are called 
Arenas, a term which in this context has its origin 
in an area with multifaceted and complex problems. 
The problems, and, therefore, the work in the 
Arenas, are boundary-crossing - both between 
disciplines and between areas in society. It is hoped 
that the milieu of LTU, as well as its environment 
will stimulate unexpected meetings and, at the same 
time, support the Arenas in their efforts towards 
integrated knowledge-creation. An Arena, typically, 
consists of individuals and groups coming from 
many different disciplines at the university. They 
also represent different campuses3 and different 
roles. In this paper, we report on three Arenas, 
referred to as A, B and C, and their processes in 
forming and operationalising their interdisciplinary 
work. The interpretations of these processes build 
on findings from ten semi-structured interviews 
with employees active within the Arenas (Holst, 
2004). At the time of the interviews, the Arena 
groups had worked together for approximately 18 
months. The structure and qualifications of the 
Arenas are presented below, followed by a 
discussion of their interaction patterns.  

Structure and Qualifications of the Arenas 
The same resources and instructions were allocated 
for development of all the Arenas. Coordinators, 
responsible for leading the operational work within 
the Arenas, were nominated by the faculty boards. 
To succeed with the multidisciplinary efforts, the 
ambition was to appoint people from different 
faculties. The design process then continued within 
the different groups, taking different paths in the 
design of the multidisciplinary education and 
research within each Arena. All three groups 
participating in this study describe their work as 
autonomous and that top management is supporting 
their work by giving them the resources needed. 

The goals stated in the strategy document guided 
the coordinators in their operational work. The 
goals were highly visionary and, in many cases, 
open for interpretation, and were experienced as 
chaotic and unclear in the beginning by the 

                                                           
3 Luleå University of Technology has five campuses in different 
towns located at a distance of 40 km to 350 km from the main 
campus.  
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respondents in both Arenas A and B. However, the 
work process evolved as the structure of the Arenas 
developed. In Arena C, one of the respondents had 
a very clear idea of how to design the Arena, while 
others had a less clear understanding of this. Hence, 
the work is generally described as chaotic in the 
sense that it was difficult to find a structure for the 
Arena as a whole. Structuring the Arena into nine 
sub-areas made it possible to find this structure.  

The variety within the groups is intentionally 
high, due to the multidisciplinarity and differences 
in professional roles. It is important that the variety 
is on a requisite level when aiming for knowledge-
creation. The respondents also describe that when 
they have identified an area in which they lack 
competence, they have scanned both the university 
and its surroundings looking for this competence. 
Since the level of variety becomes rather high, one 
might expect that the level of redundancy also is 
high. Knowledge integration has taken place within 
smaller groups and, therefore, reached sufficient 
levels for all three Arenas for creating 
undergraduate education and research.  However, 
only the members of Arena A have integrated their 
knowledge throughout the whole Arena, while 
Arenas B and C have done this within sub-groups.  

The question of commitment and trust shows 
some differences between the groups. Eighteen 
months into the process of designing the Arenas, 
the level of engagement and trust is described as 
high in Arenas A and B. The respondents in Arena 
A say that they do not view each other as 
competitors, and that they really trust each other. 
The people in Arena B have not worked 
consciously with the creation of trust among each 
other, but still experience this trust among them. 
Arena C, large in size and characterised by a 
continuous change of people, has experienced 
difficulties in keeping the level of trust and 
engagement. This is expressed as primarily looking 
after one’s own affairs. Consequently, the way in 
which this Arena was designed was through 
constant debates and negotiations.  

Form of Interaction 
In their processes for forming a shared vision and 
mission, the three groups have chosen somewhat 
different paths, although they decided on the same 
initial focus, i.e., design of a new undergraduate 
multidisciplinary education. Further, they have 
formed and chosen different meeting places and 
used different virtual and physical means for their 
interaction. This is outlined below by Arena.  

In Arena A, participants have worked mostly with 
discussions and reflections, trying to understand 
each others’ perspectives and in this way create 
common ground. In this small group, the powerful 
metaphor of a greenhouse was suggested quite early 
on and this was then developed into an intellectual 
concept in regular meetings, as well as in a parallel 

e-mail discussion, in which they reflected and 
replied to each other. The face-to-face meetings 
were usually held in what the members came to 
view as the “Arena room”. The metaphor/concept 
made it possible for the group to discuss, share 
experiences with and express their tacit knowledge 
to each other. They found it necessary to talk in 
ways which made it possible for everyone to 
understand each other’s ideas and perspectives. At 
the same time that they developed the metaphor 
and, thus, the new Arena, they also developed a 
shared mental model of the Arena, continuously 
documented throughout the design process. Hence, 
the metaphor helped the group share tacit 
knowledge across disciplinary boundaries and also 
to disseminate new knowledge created in the group. 
The metaphor has now been internalised, 
representing both a concept and a process for 
creating and disseminating knowledge. The 
metaphor has shown to be effective when 
introducing newcomers to the Arena. 

In the second design process, members of Arena 
B focused on the creation of a shared vision, 
constituted by the concepts included in the Arena 
name. The people in Arena B have worked in many 
regular meetings, involving numerous reflective 
discussions. The members of Arena B chose to alter 
meeting places between the different campuses 
involved. In this group, they thought that the name 
of the Arena represented something brand new and 
they, therefore, used these concepts as a basis for 
their discussions. The discussions helped the group 
to proceed in the design process and illuminated 
their different perspectives. Additionally, they have 
read common literature, focusing on knowledge-
creation, to gain a shared perspective for 
appreciating the desired outcomes of their design 
work. 

Concurrently, Arena B created a number of 
subgroups in order to make the design process more 
manageable. These subgroups have focused on 
different interest areas within the Arena as a whole. 
Many meetings have been held in these subgroups 
and as their ideas evolved they were fed back to 
and discussed within the large group. A reflection 
made by the respondents is that it has been 
necessary to have face-to-face meetings since they 
have been working with completely new ideas. 

In Arena C, the respondents did not describe a 
process similar to either of the other two Arenas. In 
this group, they focused on the structure of the 
Arena in the early process. This was handled in 
many large, open meetings in which animated 
discussions of the design and content of the Arena 
took place. Usually, these meetings were held in the 
same meeting room. Arena C participants focused 
on a very large multifaceted problem area and more 
than 30 disciplines were represented. Therefore, the 
identification of important areas, leading to the 
creation of a number of sub-groups, was necessary 
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to make the design process more manageable. The 
design process was experienced as rather chaotic, 
with no or little interaction between the subgroups.  

However, one year into the process, a document 
which summarises the themes of the first semester’s 
lectures was written, and in this document many of 
the perspectives which are represented became 
visible. The document helped the group to identify 
possibilities and differences, as well as similarities, 
between their perspectives and also their 
approaches to teaching and research. The document 
made it possible to synchronise the whole first 
semester. This group is now also taking a step into 
a virtual meeting place as it is designing a dynamic 
Web page for interactive information exchange.  

In summary, the three Arenas have been charged 
with the creation of new groups, focusing on areas 
with multifaceted and complex problems that cross 
traditional disciplinary boundaries. All three Arenas 
held regular collective meetings and, thereby, 
maintained continuous interaction, although on 
different levels. Moreover, the three Arenas in this 
study have chosen different strategies, with varying 
degrees of success, for the group dialogue 
necessary to the working process. Finally, the 
Arenas have had different strategies for choosing 
meeting places, which, in turn, influenced 
interaction and reflection and, thus, knowledge-
creation.  

Discussion 
The three Arenas in this study, being part of the 
strategy to transform the university into “The 
Creative University”, chose different strategies in 
the design and, subsequently, in their knowledge-
creating process for developing new undergraduate 
and research Arenas. These strategies and processes 
will be discussed below in relation to key 
theoretical concepts outlined in the introductory 
sections above.  

Dialogue and Interaction 
Theories on knowledge-creation emphasise 
dialogue and interaction. Further, knowledge needs 
a place in which to be created (Nonaka and Konno, 
1998; Nonaka et. al., 2000; Nonaka and Takeuchi, 
1995). The people in the three Arenas report a lot of 
time spent in many meetings as a way to manage 
their interaction and dialogue. These meetings have 
primarily taken place face-to-face, for Arenas A 
and C in one particular room, referred to in some 
cases as the “Arena room”.  Meetings in Arena B 
differ in that they have alternated between 
campuses. Within all three Arenas commonly 
available technology, like e-mail and telephone has 
been used, to disseminate information and 
coordinate groups. However, Arena A stands out, 
because the members of this group have also used 
e-mail as a forum for discussions in which a 

document was circulated among the members of the 
group. In this respect, the technology becomes a 
virtual meeting place. To a large extent, the 
metaphor representing the place for knowledge-
creation within Arena A was developed in this 
forum. In addition, Arena C, including the largest 
number of disciplines, also stands out here. Arena 
C is now developing a new Web page for dynamic 
information exchange as a way to enable new 
knowledge in a virtual meeting place. 

In all three groups, many documents, reflecting 
ideas and synthesis among multidisciplinary 
participants, have been produced for top 
management at the university.  In hindsight, we 
find that these documents represent mental meeting 
places. We also find that Arena A stands out in that 
they jointly produced a document triggered by the 
metaphor of a greenhouse, leading to the creation of 
a shared mental model of the Arena. The 
importance of places for knowledge-creation and 
the usage of metaphors to externalise tacit 
knowledge are emphasised by Nonaka et. al. (1998; 
2000). 

The places chosen, mental, virtual and physical, 
representing the shared contexts have led to 
different processes and structures in the three 
groups of the study. The creation of a metaphor 
functioned as a “boundary” for the content and 
structure of Arena A. This boundary object turned 
out to be an important facilitator for effective 
information exchange and as a way to guide the 
design process. In this endeavour, the use of a 
virtual meeting place in the form of e-mail 
discussions made it possible to externalise tacit 
knowledge held by the individuals. By making tacit 
explicit in dialogue, it enabled the systemising of 
knowledge and ideas leading to the design of the 
Arena. Finally, the design represents the 
internalised knowledge among the group and its 
members. This is referred to as the conversion 
spiral of organisational knowledge-creation, or the 
SECI model (Nonaka and Takeuchi, 1995). The 
conversion spiral is clearly represented in Arena A, 
and is probably due to the strategy of balancing 
physical, mental and virtual meeting places.  

In Arena B, though time consuming, the many 
face-to-face meetings allowed the participants to 
both develop a common language and to appreciate 
each other’s perspectives. This has made it easier to 
function as a team and to successfully integrate 
knowledge across boundaries at an appropriate 
level. However, the process in this Arena has not 
resulted in the same level of knowledge integration 
as in Arena A.  

Energising Aspects 
The overarching vision for all three Arenas in the 
Creative University is the idea of integrated 
knowledge-creation. To enable and give quality to 
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the knowledge-creation process, necessary 
conditions are: “autonomy, creative chaos, 
redundancy, requisite variety and love, care, trust 
and commitment” (Nonaka et. al., 2000, p. 25).  In 
this case, we interpret the overarching vision as a 
way to generate creative chaos for the Arena 
groups. Within this shared vision, the three groups 
studied have worked autonomously and created 
their respective visions and missions. In this 
process, Arenas B and C divided themselves into a 
number of sub-groups. Thus, the knowledge 
integration has taken place in the sub-groups, with a 
lower level of knowledge integration in the whole 
group, as a result. When there are too many 
participants, the level of redundancy becomes too 
low and knowledge integration becomes difficult. 
Hence, it becomes difficult to share tacit knowledge 
in such a large and diverse group. As Huang and 
Newell (2003) point out, the greater the scope of 
integration, the lower the level of integration 
efficiency can be expected. Hence, it is within the 
sub-groups that the knowledge integration has 
taken place. 

The size of the groups has also affected the 
outcome of the discussions. It seems like Arena C, 
with more than 30 disciplines represented, may 
have too much variety to be able to explicate tacit 
knowledge for group sharing and collective 
internalisation. A smaller group, in which 
continuous meetings about concepts were held, 
turned out to be a way to integrate knowledge and 
reach a sufficient level of redundancy, while 
avoiding the risk of information overload. At this 
sub-group level, the variety became more 
manageable for SECI process enablement. 
“Fostering love, care, trust and commitment 
amongst organisational members is important as it 
forms the foundation of knowledge-creation” 
(Nonaka et. al., 2000, p. 28). The importance of 
norm-based aspects when building, connecting and 
energising Ba, as well as in managing other forms 
of organisational processes (e.g., Adami, 1999; 
Jackson, 1999; Suomi and Pekkola, 1999) has not 
been addressed explicitly, except from one 
respondent in Arena A. Perhaps this is why 
relations in this Arena reached furthest in 
exchanging information, integrating knowledge, 
and developing shared mental models.  

The Value of Ba
Ba offers an explanation for how tacit knowledge is 
transformed into explicit knowledge, to be 
mediated to others and, in turn, become internalised 
as new tacit knowledge.  This is referred to as the 
knowledge-creation process (Nonaka and Toyama, 
2003). Furthermore, Ba provides an understanding 
of the process itself; what energises and gives 
quality to the process. In this way, we get advice on 
how these knowledge-creation processes can be 
facilitated and accelerated. Through this, we can 

learn how to design shared contexts for 
multidisciplinary work. Our analysis shows that 
Arena A, in most ways, has followed the spiral of 
knowledge conversion from tacit to explicit and 
again into new tacit knowledge. This process has 
been facilitated by its member’s choices to 
consciously develop a shared mental model of the 
Arena in meetings alternating between physical and 
virtual places. Arena A’s success in this has been 
accomplished while not being aware of the concept 
of Ba. However, this indicates that intentional use 
of Ba in designing multidisciplinary work can 
contribute to the success of such work.  

In this process, we have found that members of a 
group have an individual Ba, which, through 
interactions, enables the group’s Ba to emerge. The 
knowledge-creation process takes place within and 
between members and in this way contributes to the 
formation of individual and organisational 
knowledge assets (Nonaka et. al., 2000). We have 
found that these new groups have had strong 
individual Ba and that the organisational Ba has 
grown and become strengthened through time with 
shared values and beliefs. Confirming Nonaka and 
colleagues (e.g., Nonaka and Takeuchi, 1995; 
Nonaka and Toyama, 2003), when people from 
different areas engage in collaboration, both the 
individual Ba and organisational Ba will be 
challenged as a new knowledge-creation process 
spiral evolves. 

Nonaka and Konno (1998) argue that Ba has a 
complex and ever-changing nature. It sets 
boundaries for the interaction among the members 
of Ba at the same time that it is open. Members 
bring their own contexts as they come and go and 
this makes Ba evolve. A certain boundary is, 
however, necessary to make it possible for a 
meaningful context to emerge. The boundary 
allows for sharing time and space and gives the 
members a partly shared worldview. The 
importance of a boundary has been supported in 
this study, for example, the usage of a metaphor as 
a boundary object. 

Hence, Ba is a means of understanding the role of 
context in knowledge work. Ba can help us focus 
on different contexts and to design these contexts in 
ways, which support people working across 
boundaries. Ba gives an important contribution to 
the design efforts for social systems, including ICT-
supported ways of work. The concept Ba explains 
many different aspects of the complex 
organisational situations typical for 
multidisciplinary work. 

Conclusions 
This paper probes the formation processes for 
creating a shared context in multidisciplinary work 
groups. The concept of Ba was applied to the 
interpretation of results from an empirical study of 
newly constituted multidisciplinary groups.  
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Analysis demonstrates that application of the 
concept of Ba can provide useful insights into the 
necessary conditions for knowledge-creation, 
including when a virtual or physical mode of 
interaction is useful and when it is not. Application 
of the concept can also explain why certain groups 
do not develop a shared context for knowledge-
creation, while others developed an intuitive 
understanding of the necessity of balancing modes 
of interaction. We have a well-developed 
understanding of how to organise and effectuate 
physical meetings, while our experiences of virtual 
and mental meetings are not as developed. The 
power of documents as mental meeting places for 
the development of a shared context was an 
exciting new discovery, deserving more attention, 
as is the power of metaphors. 

In the development process for a shared mental 
context, the use of information and communication 
technology (ICT) has shown to be helpful in its 
function as a virtual meeting site. Future research 
should explore the use of media for effective 
information exchange, in addition to its current 
main use for coordination and information 
dissemination. This should be accompanied by 
more conscious thought on horizontal information 
exchange so as to more fully utilise the potential of 
ICT in knowledge-creation processes. 

The energising factors for knowledge-creation - 
autonomy, creative chaos, redundancy, requisite 
variety, and finally, love, care, trust and 
commitment - also deserve more careful study. The 
impact of group size, as a factor in balancing 
variety and redundancy, plays a critical role in 
information sharing and knowledge conversion, 
though optimum group size has yet to be quantified. 

Finally, it seems that when entering a new 
multidisciplinary work group, group members’ 
knowledge of Ba principles is (or would be) 
valuable. In deconstructing the group development 
among Arenas, we find that the intentional 
integration of spiral knowledge conversion 
elements into group work, upon its initiation, would 
seem to enable their improved output, even in the 
early stages of formation. 

In reflecting on the processes of forming 
multidisciplinary education and research, we can 
see that academic history and culture, where 
disciplines are separated from each other, affect 
these attempts. Our norms and mental models of 
academic education and research are formed by this 
tradition. We conclude that multidisciplinary 
groups, as organised in this study, may facilitate 
how education and research are changed. 
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Abstract: Inspired by a three-year Creative University ‘arena’ initiative at Luleå University of Technology in Sweden, an 
international team of faculty researchers conducted an exploratory study in 2005, which aimed to investigate the efficacy 
of an interactive design and evaluation process for technology-enabled collaborative learning environments. This applied 
research approach was designed as a collaborative evaluation process for co-creation of technology-enabled, learning-
focused physical and virtual ‘learning commons.’ Faculty researchers from Sweden and the United States used Soft 
Systems Methodology tools, including the Process for Organisational Meanings (POM) model, to guide sixty-two 
students’ participatory co-design and evaluation activities. In this paper, the POM evaluation model is explained and 
related to the Japanese concept Ba. Application of the models is illustrated within the context of student learning through 
boundary crossing information exchange and knowledge creation. As evidenced in their iterative and interactive 
evaluative recommendations, students’ learning outcomes included development of improved capabilities for identifying 
socio-technical elements of distributed learning environments, suggesting that student beneficiaries can successfully 
reflect upon their experiences and provide valuable evaluation insights. In addition, when this evaluation is iterative, 
students’ insights into project management, software needs, and services design can improve their technology-enabled 
learning experiences. Concluding comments explore the efficacy of the POM model implementation for guiding other 
learning-focused, user-centric initiatives, which aim to promote interdisciplinary, or boundary crossing, exchanges 
concurrent with advancing team-based knowledge creation proficiencies among project participants. 

Keywords: interactive formative evaluation, learning commons, soft systems methodology, process for organisational 
meanings (POM) model, Ba, higher education pedagogy  

1. Introduction 
Between January and June 2005, an international 
research team investigated the efficacy of an 
interactive design and evaluation process for 
technology-enabled collaborative learning. The 
research subjects in this study involve sixty-two 
students in four disciplines - computer science, 
library and information science, computer and 
systems science, and social informatics - on three 
campuses - California Polytechnic State 
University (Cal Poly) and San José State 
University (SJSU) in the United States and Luleå 
University of Technology (Ltu) in Sweden. Faculty 
supervisors and student participants in two 
graduate courses – information science and 
knowledge management – and two undergraduate 
courses – social informatics and human computer 
interaction (HCI) – explored a shared topic of 
inquiry: a ‘learning commons’. The research team 
also applied a shared research methodology, 
which assumes that student beneficiaries are able 
designers and evaluators of socio-technical 
learning spaces and places. In our paper, we 
present the theoretical framework informing this 
user-centered process for co-creation of 
collaborative physical and virtual learning 
environments through interactive and iterative 

evaluation processes. Selected research results 
provide additional detail on the evaluation process 
and learning outcomes. 

The ‘commons’ construct emerges from a three-
year Creative University ‘arena’ initiative at Ltu, 
Sweden (Andersson 2003; Andersson et al. 2002; 
Edzén 2005; Edzén et al. 2004; Holst 2004; Holst 
and Mirijamdotter 2004; 2005; 2006; Sandström 
2004). It also acknowledges the contemporary 
transformation of information commons (Bailey 
2005; Bailey and Tierney 2002; Beagle 1999; 
2002; Crockett et al. 2002) into learning 
commons, where the focus is on learning rather 
than technology (Beagle 2004) and relates to the 
shift from a teaching culture to a culture of 
learning (Bennett 2003); a change sweeping 
American higher education as necessitated by the 
distinctively different expectations and 
preferences of the NetGeneration student 
population (Brown 2005; Lippincott 2005). 
Similarly, the Swedish Creative University 
initiative also originated in response to changing 
assumptions and requirements among the 
populations they sought to serve. Expressed need 
on both continents to revisit traditional 
assumptions – toward the end of reinventing 
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education – prompted this international research 
alliance.

This research collaboration is unique in its 
involvement of student beneficiaries in design and 
evaluation activities for collaborative learning 
environments. To date, the learning and design 
planning principles (Johnson and Lomas 2005) for 
“learning ecosystems” (Alexander 2004) reflective 
of expanded teaching and learning ambitions has 
explored such disparate elements as the 
relationship between learning technologies and 
innovative space design (Joint Information 
Systems Committee, 2006; Brown and Lippincott 
2003). Included in the exploration are also 
strategies for community-based planning 
processes, collaborative service and system 
delivery models, and collaborative project 
planning and implementation considerations 
(Lippincott 2004a; 2004b; Wedge and Kearns 
2005). But none explicitly involve students 
substantively in the design and evaluation 
activities. In response, the interdisciplinary 
research team sought to evolve a formative 
evaluation approach which both advanced 
learning commons design and student learning 
outcomes. Employing interactive and iterative 
evaluation methodology, we introduced a variety 
of technology supported tools for initiating and 
advancing physical, virtual and mental facets of 
collaborative learning environments, including two 
Learning Management Systems (LMSs), two e-
meeting software, 3-way video conferencing, 
Instant Messenger (IM), wikis, and email. We 
were also attentive to the social factors affecting 
tool utility, including cultural expectations, time 
zone differences, and role variation among both 
faculty and student learning groups. Throughout, 
we employed the lens of interactive design and 
evaluation (Newman and Lamming 1995; Preece 
et al. 2002), which has similar objectives as 
formative evaluation, for creating and sustaining 
dynamic technology-enabled, dialogue-driven 
communities of inquiry. 

Our interactive and iterative evaluation 
methodology applied knowledge creation and 
systems thinking theories, especially the work of 
Nonaka (Nonaka 1994; Nonaka and Toyama 
2003; von Krogh et al. 2000) and Checkland 
(Checkland 1981; 2000; Checkland and Holwell 
1998; Checkland and Scholes 1990). We used the 
principles of knowledge exchange embedded in 
the concept of Ba, as advanced by Nonaka and 
others (Nonaka and Konno 1998; Nonaka et al. 
2000), in coaching our students in their 
collaborative development process to make tacit 
information explicit. According to Nonaka et al, 
making tacit explicit is a prerequisite to enable 
information sharing and knowledge creation and 

also to establish shared physical, virtual and 
mental contexts. To collaboratively evaluate this 
development, i.e., the practical feasibility of 
constituting and linking learning communities to 
create new disciplinary knowledge, share it across 
disciplinary communities, and co-create dynamic 
technology-enabled learning environments, we 
employed systems thinking methodology. This 
methodology involves discourse, dialogue and 
communication and thus enabled faculty and 
students to create shared meanings. 
Intersubjective sense making discourse, hence, 
served to define purposeful actions to be taken in 
the light of negotiated intentions and 
accommodations. In this paper, we outline the 
approach, which provided the analysis model for 
evaluating the efficacy of the interactive design 
and evaluation process. Thereafter we introduce 
the design of the learning commons project 
followed by illustration of students’ process and 
lessons learnt. Lastly, we discuss findings from 
this collaborative learning environment study.  

2. Interactive evaluation for 
collaborative learning

Interactive and iterative evaluation contrasts with 
more traditional methodologies in which 
researchers act as experts in the evaluated 
domain and defines what is to be evaluated and 
how. It is often assumed that the evaluation is 
conducted ‘objectively’, i.e., independent of social 
and political context, and the intention is to 
measure some phenomenon to find out its status. 
Moreover, evaluation results are oftentimes 
assumed to be an accurate representation of the 
actual situation (Guba and Lincoln 1989). While 
evaluation may have many purposes, e.g., 
control, change management, policy making and 
learning (Hansen 2005; Hedman and Borell 2005; 
Mackenzie and Blamey 2005; Oliver et al. 2005), 
in interactive design and evaluation, the purpose 
is improving through continuous learning. 
Therefore, according to Newman and Lamming 
(1995), it corresponds to a formative evaluation 
approach. Where the intention of the evaluation is 
to create learning and thereby improvements, 
formative evaluation based on a stakeholder 
model involving interactive and qualitative 
processes is necessary (Hansen 2005). With this 
approach, user-generated interpretations are 
viewed as ‘meaningful constructions’ - meaningful 
to the people involved in the situation because the 
interpretations make the situation of which people 
are a part more intelligible to them. Furthermore, 
such an approach assumes that evaluation is a 
social-political process in which social, cultural, 
and political factors are viewed as significant 
aspects of the process – i.e., ‘meaning creators’ – 
not ‘annoying inconveniences’ that threatens 
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research validity. Evaluation, in this perspective, is 
a process to create shared reality and meaning 
(Guba and Lincoln 1989) which leads to an 
awareness of social and political aspects 
influencing both evaluation and learning 
processes.  

In the information science (IS) field, there is 
increasing awareness of the importance of an 
ongoing evaluation process as a basis for action 
(Hedman and Borell 2005). Over the last years 
various action-oriented evaluation models have 
been developed (e.g., Guba and Lincoln 1989; 
Patton 1990). Common for these models, 
according to Rolfsen and Torvatn (2005), is that 
evaluators and stakeholders should work together 
in real-time and co-create knowledge useful for 
both the evaluation and the stakeholders, in this 
case, participants in the evaluation process. To 
manage ongoing evaluation processes and 
action-oriented evaluation, a model of processes 
is required. Hedman and Borell (2005) suggest 
integrating organisational sense-making and 

double loop learning as developed by Argyris and 
Schön (Argyris 1976; 1991; Argyris and Schön 
1974). However, given our focus on collaborative 
learning environments, we adopted the Process 
for Organisational Meanings (POM) model 
(Checkland and Holwell 1993; 1998) to manage 
the formative evaluation, i.e. interactively and 
iteratively. The POM model depicts ongoing 
processes, which occur in interaction between the 
components Agents, Organisation and 
Technology, which is why we find it suitable for 
capturing processes aimed at creating 
collaborative, learning environments. The people 
who interact to create the wholly, or partially, 
shared meanings and thereby make sense of their 
world, are called Agents. The interactions take 
place via various forms of Organisations which 
can be embodied in a division or project team, but 
may also include tasks, patterns of 
communication and reporting. Finally, the 
processes of the POM-model acknowledge 
Technology, through which information support is 
provided. See Figure 1.  

Figure 1: Process for Organisational Meanings (POM) Model. After Checkland and Holwell (1998: 106). 
The POM-model offers a process-based 
organisational model for application to information 
systems design. The model emerges out of 
Vickers’s concept of an appreciative system 
(Checkland 1994a; 1994b; Checkland and Casar 
1986; Vickers 1983a; 1983b) as well as Soft 
Systems Methodology (Checkland 1981; 2000; 

Checkland and Scholes 1990). The POM-model 
addresses the relationship-maintaining aspects of 
organisations and also visualises them as ongoing 
processes of creating meaning through 
organisational discourse. It has in earlier studies 
been used for information systems development 
(Checkland and Holwell 1998; Rose 2002), in 
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relation to project management (Costello et al. 
2002), and as a sense making model for 
knowledge creation in multi-disciplinary settings 
(Holst and Mirijamdotter 2004; 2006; Mirijamdotter 
et al. 2005) and for understanding emerging work 
practices (Köhler et al. 2005; Mirijamdotter and 
Somerville 2005). In this context, we use the 
model, its elements and their relations, to assess 
and evaluate the learning processes involved in 
effective design and application of collaborative 
learning environments. We want to understand 
what hinders and what enables collaborative 
virtual processes where the focus is purposeful 
communication and dialogue aimed at creating 
shared reality and meaning. Furthermore, this 
evaluation approach offers a dynamic process 
model for continuous on-going group learning and 
strong participatory involvement while 
concurrently advancing negotiated actions.  

Figure 1 depicts the model’s seven elements that 
address the relationship-maintaining aspects of – 
in this case – virtual learning communities, and 
the underlying social, cultural, and political 
context. Elements 1-2 represent identification of 
relevant environmental elements, an exercise that 
both depends upon and extends project 
participants’ data collection and analysis 
expertise. The notion that information exchange 
drives ongoing processes of creating meaning 
through dialogue and discourse is expressed in 
elements 3-4-5. The intention is to affect 
collaborators’ appreciative settings (top of Figure 
1). It follows then that dialogue and negotiation 
processes inform purposeful actions (element 6), 
based on accommodated views. Shared 
understanding then informs the formally organised 
distributed learning systems (element 7), by 
means of which needed social and technical 
support is identified, iteratively, through these 
recurring processes. In using a systems thinking 
approach for interactive, formative evaluation and 
collaborative learning, as depicted in the POM 
model, we honour the mental constructs that 
people generate to understand – or to obtain an 
improved understanding of a situation. We 
recognise that these mental constructs are largely 
formed by individual worldviews, perceptions, and 
values that, in turn, are based on individual 
background and previous experience. This 
corresponds to the concept of social-cultural 
learning, which is the essence of collaborative 
learning (Selzer and Woodbridge 2004).  

To deepen reflective insight through dialogue-
based collaborative interaction, we draw from 
Nonaka’s SECI model of the knowledge creation 
process (Nonaka et al. 2000; Nonaka and 
Takeuchi 1995; Nonaka and Toyama 2003). The 
model delineates four phases, Socialisation, 

Externalisation, Combination, Internalisation, that 
characterise effective information exchange for 
knowledge creation. Ideally, dialogue is held over 
a prolonged period of time because occasional 
interaction is insufficient to produce knowledge 
creation. The human activity of knowledge 
creation, which crosses existing boundaries (Holst 
2004; Holst and Mirijamdotter 2005; Nonaka 
1994; von Krogh et al. 2000), occurs through the 
interaction between individuals, and between 
individuals and their environment. Over time, 
through face-to-face – or ‘face-to-face like’ – 
experiences, as individuals share feelings and 
emotions as well as information including mental 
models, commitment and trust emerges adequate 
to support knowledge creation. The SECI model is 
embedded in the concept of Ba (Nonaka and 
Konno 1998; Nonaka et al. 2000). Ba is the 
context, place and space, shared by those who 
interact successfully – physically, virtually, and 
mentally – for the purpose of knowledge creation. 
It expands the dialogue and interaction illustrated 
in the 3-4-5 elements of the POM model. In our 
interactive and iterative evaluation approach, Ba 
epitomises the desired outcome of the learning 
commons – i.e., boundary crossing information 
exchange for knowledge creation, enabled 
appropriately by information and communication 
technology (ICT). 

3. The collaborative learning 
environment project

Universities in Sweden, as in many other 
countries, are experiencing major changes due to, 
for instance, cut backs and budget reductions 
caused by fluctuations in government funding, 
variability in students’ decisions about when or 
whether to choose university studies, and last but 
not least advances in ICT. As a consequence of 
these environmental changes, Luleå University of 
Technology (Ltu) made the strategic decision to 
transform into “The Creative University.” 
University leaders encouraged innovative thinking 
by constituting cross-functional or multidisciplinary 
faculty and student groups comprised of members 
with differentiated knowledge. Recognising the 
power of crossing knowledge boundaries, the 
university next created meeting places, called 
Arenas, for the purpose of encouraging intentional 
integration and creation of knowledge through 
interdisciplinary research and education. This is, 
in short, the background for the present interactive 
evaluation project in which findings informed 
collaborative investigations among Ltu, California 
Polytechnic University (Cal Poly), and San José 
State University (SJSU) participants focusing on 
the shared concept of a learning commons.  
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Learning commons initiatives benefit from a 
decade of information commons development in 
North America. Typically located in libraries, 
information commons normally provide computing 
equipment and information services to students 
and faculty. They reflect varying degrees of 
shared service and support responsibilities 
between staff members in university libraries and 
information technology services (Bailey 2005; 
Bailey and Tierney 2002). The commons 
construct stems from the British academic 
tradition of gathering in public rooms, typically 
after a meal, where academians with various 
disciplinary backgrounds met to discuss 
contemporary issues with their students (Bennett 
2003). From these early origins, the concept has 
now matured to embrace virtual as well as 
physical learning. While there is widespread 
agreement that learning commons places and 
spaces should enable collaborative learning 
(Brown and Duguid 1991; Brown 2005; Johnson 
and Lomas 2005; Wedge and Kearns 2005), there 
is a paucity of literature on how best to design for 
this. Furthermore, the evaluation literature is 
limited to measuring user satisfaction with 
services and facilities with only occasional 
attention to assessing learning outcomes for 
collaborative learning commons projects (Gillette 
and Somerville 2006; Somerville and Gillette 
2006/7). 

Thus, this project significantly advances the 
emerging learning commons literature. This was 
accomplished by providing a common ‘learning 
object’ across two undergraduate courses and two 
graduate courses, as well as a shared metaphor 
facilitative of information exchange among these 
student-learning communities. In addition, the four 
researchers and sixty-two students shared a 
common purpose – to evaluate the efficacy of an 
interactive evaluation process model for 
collaborative design and collaborative learning in 
a virtual learning environment. The scope of the 
four courses were intentionally complementary, to 
encourage the need for information exchange in 
order to obtain a ‘big picture’ of the holistic 
Learning Commons initiative. 
 The fourth-year Ltu students were pursuing 

degrees in computer and systems science, 
and social informatics. They were well versed 
on Ltu’s innovative construction of 
interdisciplinary learning environments or 
‘arenas.’ They also had extensive experience 
in team-based project management intended 
to enable knowledge creation, in line with 
Nonaka’s SECI and Ba constructs. In this 
course, they intended to further their 
proficiency in research methodology, data 
collection and analysis, and report writing. 
Within this framework, Ltu students developed 

and implemented a strategic design process 
for a campus learning commons that would be 
managed by students for learning purposes 
that varied greatly and changed frequently, 
(reported in Lundkvist et al. 2005). The 
learning commons would also benefit from 
partnerships with collaborating campus 
partners - i.e., Ltu faculty, librarians, and 
technologists.  

 The SJSU graduate students were completing 
their degree requirements in library and 
information science. In this course, they 
investigated the impact of ICT on 
interdisciplinary exchange and knowledge 
creation. This focus intended to prepare them 
for information provision, as well as 
knowledge enablement, in their future careers 
as information and knowledge professionals 
in academic, public, and corporate 
environments. To ready themselves, students 
completed team-based projects on the design 
and development of the services and systems 
necessary for collaborative learning in the Cal 
Poly Learning Commons.  

 The undergraduate and graduate Cal Poly 
students were enrolled in computer science 
courses. Their human-computer interaction 
and knowledge management assignments 
involved design and development of software 
applications that could be implemented in the 
Cal Poly Learning Commons. With the 
intention to enable information exchange and 
knowledge creation among student 
beneficiaries, they gathered information from 
student peers and used these needs 
assessment findings to inform their team-
based projects.  

In addition to classroom activities, students from 
the four courses on the three campuses regularly 
exchanged information for the purpose of 
stimulating synergistic, interdisciplinary insights. 
Students’ cooperative exploration and 
collaborative engagement around the common 
learning object required their usage of a wide 
variety of application tools, supplemented by other 
commercial and open source communication 
technologies. Students pursued projects aligned 
with their disciplinary focus – for instance, Ltu 
students embraced the university’s ‘arena’ 
pedagogy, students in library and information 
science explored implications for information and 
knowledge management systems, and computer 
science students designed and developed 
Internet2 broad bandwidth applications. Group 
information exchange was facilitated through four 
video conferencing sessions of between from one 
to three hours in length. In addition, four Ltu 
students and three SJSU students conducted 
more frequent information exchanges. Throughout 

http://www.ejise.com


Electronic Journal of Information Systems Evaluation Volume 9 Issue 2 2006 (83 - 92) 

www.ejise.com ©Academic Conferences Ltd 88

the research project, these students – and also 
faculty – communicated through additional 
technology such as e-mail, learning management 
systems, e-meeting software, wikis, and a web 
conferencing system.  

Design of the student projects originated in the 
five energisers described by Nonaka et al (2000). 
The project start-up activity provided ‘creative 
chaos’ through a short presentation on the 
concept of a learning commons, followed by 
distribution of background documents. From here 
the student groups worked autonomously to select 
their topic and design their processes. In the most 
highly functioning group, the Ltu team, the 
students assessed team members’ knowledge 
assets. In addition to variety in work styles, the 
disciplinary differences complicated 
communication challenges – while ensuring the 
presence of the requisite variety necessary to 
creative thinking. To varying degrees, the fifth 
element of energising Ba, trust, developed. 
Faculty support consisted of responsive 
modification of learning environment elements, 
including technologies, as well as coaching 
students on enabling processes, structures and 
means for communicating successfully. In this 
way, amidst the variety of investigatory 
approaches to a common topic, all students’ 
learning experiences shared a common 
pedagogical strategy.  

The interactive and iterative evaluation process 
for student groups and faculty researchers was 
designed according to the POM model. The 
students had meetings, both physically and 
virtually, with supervisors at regular intervals when 
they presented their progress. Additionally, they 
wrote interim reports and shared them with other 
teams. Streaming video archives of the 
videoconference sessions also encouraged 
reviewing proceedings. The process and progress 
in each team project was assessed and evaluated 
collaboratively by students and faculty, as were 
cross team successes and failures, leading to 
accommodated decisions on future actions and 
activities, including the technologies component. 
A formal group interview with the Ltu students 
provided additional information on learning 
experiences achieved through the course and 
assignment. The interaction between the four Ltu 
students and three SJSU students, which we 
discuss below in some detail, provides a textured 
look into the interactive evaluation process and 
learning outcomes. 

4. Student process and findings  
The following highlights express the Ltu students’ 
processes in attempting to establish 

communication and collaboration with the SJSU 
students, and their recommendations on creating 
a distributed learning commons. Subsequently we 
report lessons learned from our interactive and 
formative evaluation study on technology-enabled 
distributed collaborative learning: on the design of 
a collaborative learning environment and on its 
processes for collaboration. We emphasise the 
interactive social networking processes 
embedded in the POM-model, with the aim of 
creating a shared (accommodated) vision for 
virtual collaborative learning participants. We are 
especially interested in the information systems, 
which support both the interaction and the 
activities that result from the accommodations. In 
so doing, we explore the efficacy of POM to both 
design and learning through iterative formative 
evaluation.

4.1 Social implementation factors 
The Ltu students began their project through a 
videoconference with faculty from Ltu and Cal 
Poly in which they discussed the concept of a 
learning commons and the Ltu students’ plan for 
their part of the project. Three students from 
SJSU had volunteered to interact with the Ltu 
students to obtain first-hand experience working in 
a distributed international learning commons. 
However, because of practical problems, the 
SJSU students did not participate in this first 
videoconference. In retrospect, students 
recognised that their inability to interactively 
communicate early on in the proposed 
collaboration proved irreparable. Though students 
experimented with various communication 
technology media, such as e-mail, a learning 
management system, Instant Messenger (IM), 
and a wiki, their attempts to overcome time 
differences and cultural differences remained 
unsuccessful. They never progressed beyond the 
first ‘intention’ phase of forming a viable 
international working group. Cultural 
complications played an especially significant 
factor, as expressed in assumptions about 
independent versus team action and autonomous 
versus collaborative work decisions, causing 
insurmountable difficulties in reaching an 
accommodated understanding of common 
purpose and goals. From reflection on this data, 
participants concluded that great difficulties arose 
which interfered with evolving common 
appreciative settings (see top of Figure 1) and 
thereby prohibited reaching intersubjective 
creation of meaning. Communication improved 
somewhat when the students used a chat 
function, which also showed when students were 
on-line. By chatting they got a better 
understanding of each other’s social and 
working/studying conditions. However, the SJSU 
students were available on-line at different times 

http://www.ejise.com


Anita Mirijamdotter, Mary M. Somerville and Marita Holst 

www.ejise.com ISSN 1566-6379 89

during the day due to other existing work and 
study obligations. In contrast, the Swedish 
students’ workday was focused exclusively on this 
project – though ‘nine hours ahead’ of the 
California students because of time zone 
differences. As their frustration over 
communication difficulties increased, students 
increasingly recognised the critical importance of 
understanding the cultural and situational context 
of potential collaborators. Interpersonal 
communication differences were further 
complicated by time zone differences. Frequently, 
a day was ‘lost’ – between questions and answers 
– when e-mailing. Attempts to establish 
synchronous interaction meant scheduling virtual 
conversations ‘in the middle of the night’ on one 
side or the other of the Atlantic. Therefore, in 
retrospect, students realised the value of deciding 
well in advance on a time for chatting and/or for 
being on-line and accessible.  

4.2 Technology for collaboration 
As the project evolved, students realised that 
when separated by distance and reliant on ICT, it 
is of utmost importance to come to agreement 
early on about how to communicate. The students 
explored various software with only intermittent 
success during their collaborative attempts. To 
enable created meanings (element 4 of Figure 1), 
they found that technology which supports both 
voice and picture is the best way for establishing 
and furthering information exchange and 
collaboration. Particularly for initial contact, the Ltu 
students preferred video conferencing as it 
provided both audio and visual information and 
thereby avoided the best opportunity to establish 
rapport with potential partners using IT (element 
7) – rather than relying exclusively on text-based 
media. Chat was another highly rated technology 
but, since the US students were monolingual, this 
medium required usage of written English, which 
is the Ltu students’ second language. In addition, 
the information gleaned by body language – not 
only through gestures but also by tone of voice – 
was unavailable in a chat. Chat moderation 
presented another complication, students came to 
realise, as did the requirement for ‘speed on the 
keys’. During the course of the project, 
participants demonstrated increasing 
sophistication in articulating both their 
communication and learning needs and also their 
judgments about potentially useful hardware and 
software. In addition, they learned that baseline 
proficiency in ‘tech know how’ was essential and a 
common ‘tech platform’ was desirable.  

4.3 Collaborative learning process 
In reflecting on the collaborative learning process, 
students recommended clear objectives for 

distributed collaboration. This is in contrast to the 
assumption in the POM model (see element 5, 
Figure 1) which suggests that shared purposes 
will ‘naturally’ evolve through stakeholder 
negotiations about common intentions and 
accommodations. However, in this case, students 
experienced great difficulty in establishing 
communication, which complicated sense making 
activities. The Ltu students were especially 
sensitive to the lack of shared purpose. Its 
absence disabled efforts to initially understand US 
students’ possible contributions to their work in 
Sweden.  

In addition, both US and Swedish students 
recommended establishing protocols for bridging 
cultural differences, which influenced team 
operations and impeded cross-team interactions. 
This proved to be less necessary within a 
homogeneous team. For instance, when carrying 
out their own part of the project, the Swedish 
students praised the ‘independence’ approach 
which allowed them to form their own work, 
testing their abilities to manage information and 
create knowledge from original data on a topic of 
their own choosing. They developed considerable 
ownership of the project and declared that this 
pedagogy has been the most valuable during their 
four year of studies (Lundkvist et al. 2005). It gave 
them strong motivation and meaningful knowledge 
transferable to future research work. Their 
common culture and shared work styles and work 
values permitted them to work effectively together, 
without need of extensive faculty supervision. 

However, both Swedish and American students 
recognised that the formative phase of group work 
requires specific direction in a distributed 
environment where the members do not know 
each other. In contrast, they were able to 
collaborate easily in a physically gathered group 
where proximity made others’ knowledge assets 
more easily recognisable. Also, in a distributed 
team, personal and cultural experiences and 
expectations have to be shared explicitly through 
‘leading questions’, which reveal unspoken 
assumptions and expectations. Otherwise it is 
easy to assume that potential collaborators are 
‘just like us’. Ultimately, although the Ltu students 
did not manage to come to an agreement on a 
common purpose for collaboration with the three 
SJSU students, they benefited from the course-to-
course video conferencing system-mediated 
information exchange that provided new ways of 
understanding approaches for the Swedish 
learning commons project.  
While many of the environmental characteristics, 
as expressed in the above, are within the ‘hands’ 
of the faculty, it is the student participants who 
‘drive’ these changes within an interactive and 

http://www.ejise.com


Electronic Journal of Information Systems Evaluation Volume 9 Issue 2 2006 (83 - 92) 

www.ejise.com ©Academic Conferences Ltd 90

formative evaluation context. For instance, 
students recognised that more robust technology 
was required, as context and meaning evolved, 
and as their reflective dialogue on design/redesign 
advanced. They then explored additional 
technologies, like chat, wikis and blogs, to find 
suitable means for social information exchange. 
This experimentation advanced their insights into 
technology purposes. For illustration, they found 
that chat was quite good to learn to know each 
other. On the other hand, it was not enabling 
when discussing the project and seeking 
agreement on purposes, forums for dialogue and 
interaction, and division of work tasks. Students 
also concluded that a more robust medium was 
needed to formulate a knowledge-sharing context. 

5. Discussion of findings  
From the iterative and interactive evaluation 
findings, the faculty research team learned that 
common purpose, structure, and forums for 
dialogue and interaction are necessary to 
teamwork, as are enabling technologies 
appropriate to negotiating and accommodating 
quickly and efficiently. Video conferencing was a 
preferred medium for more sophisticated 
information sharing across teams. It permitted 
participants to make their disciplinary tacit 
knowledge explicit, thus creating sufficient shared 
understanding to facilitate cross team 
communication – i.e., to move beyond the ‘single 
lens’ of ‘discipline bounded’ training. Additionally, 
when we began to schedule time for reflection 
during video conferencing sessions, 
interdisciplinary insights began to unfold. We 
conclude, while ‘creative chaos’ (Nonaka et al. 
2000) is useful within limits, it should be managed 
to avoid disablement arising from insurmountable 
differences in experience and expectations of 
project work, cultural background and time zones, 
living and working conditions, and technological 
access, awareness and proficiencies. Discourse 
and dialogue emerged as a means of advancing 
collective understanding through information 
exchange, knowledge sharing and meaning 
creation illustrated in the POM (Checkland and 
Holwell 1998) and Ba models. This took the form 
of defining purposeful actions to be taken in the 
light of negotiated intentions and 
accommodations. Building on these models can 
potentially mediate the challenges present in 

international collaborations and improve cultural 
conversance through negotiation of regional, 
national, or ethno-cultural differences. Preliminary 
findings also suggest that the socialisation aspect 
(Nonaka et al. 2000) of Ba could, over time and 
with proper management, have moderated the 
continuum of orientations from individualistic to 
teaming behaviours, and advanced appreciative 
recognition of other team members’ knowledge 
assets. When the groups depend on enabling and 
supporting technologies, as in a distributed virtual 
learning community, these challenges are 
heightened and therefore need to be consciously 
addressed. The results, presented and discussed 
in this paper, suggest significant promise for this 
user-centered design and evaluation approach 
when energising interactions of Ba and dialogue-
driven insights of POM are embedded into the 
collaborative learning environment. Additionally, 
besides addressing facets involved in distributed 
collaboration for knowledge exchange and 
knowledge creation, this action-oriented approach 
implies value for higher education pedagogy; in 
the interactive and iterative process students 
demonstrated improved capabilities for their own 
learning – i.e., for learning how to learn. Such 
skills are recognised as very important and 
valuable when educating students for business 
and industry. 
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