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ABSTRACT 

The departure point of this paper is the use of visualization as a tool in action case research. In the action case research 
the researcher is balancing between interpretation of qualitative data and intervention to solve the problem of the research 
partner. The communicative and knowledge aspects of visualization are highlighted. The research partner in this paper, 
Flower Systems Ltd is a software company which has developed a document management system (ISOX 2000) 
especially designed to meet the needs of social services in local governments. The last year’s employees at different 
social services have complained about the usability and user-friendliness of ISOX. In the action case research two kinds 
of results are expected; concrete results as in taking action in some problem solving context (the usability problem with 
ISOX) and conceptual results as a list of proposed changes to a theoretical framework. The question raised in this paper 
is: What are the benefits from using visualization as a tool for building shared interpretations and mutual understandings 
between researchers and practice? 
The concrete result of the collaboration is a more user friendly, re-designed version of ISOX based on the use of different 
visualizations techniques and also a change of how FSL are working with re-design. The conceptual result is a list of 
proposed changes to the knowledge visualization framework based on the empirical findings and the theoretical 
framework of visualization. 
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1. INTRODUCTION 

The departure point of this paper is the use of visualization as a tool in action case research. Visualization is 
an activity that is used within many design-oriented practices such as architecture, software engineering and 
graphical design (and many more) (Löwgren and Stolterman 1998; Löwgren 2004). In an interview study 
performed by Erik Stolterman (1991) with 20 systems designers he highlights the ability of visualization as a 
communicative tool within the design process (Stolterman 1991). Within the research field of information 
systems (IS) visualization has been recognized as useful tool when it comes to gain an mutual understanding 
about problems, processes or products (Checkland and Poulter 2006). In this paper we will put a focus on 
both the communicative aspects and knowledge aspects of visualization (Chapter 3). The communicative 
aspects are discussed from three perspectives, problem elicitation, process-modelling and software design. 
The knowledge aspects will be discussed from the theoretical framework of knowledge visualization. 
Knowledge visualization has a focus on creating, sharing and transfer of knowledge where knowledge is 
viewed as a problem-solving skill.  

Action case research is a hybrid research method where the researcher is balancing between intervention 
and interpretation. Visualization is used by the researcher’s in order to produce the expected conceptual 
(based on the interpretation) and concrete (based on the intervention).result as a tool. The action case method 
could be regarded as both a research and design method because of the balancing between interpretation and 
intervention. Another motive is the expected concrete result (solving the problem) and the conceptual result 
(Input for the research society). The action case research presented in this paper is a part (short time duration) 



of a larger (long time duration) action research project (Baskerville 1999; Baskerville and Myers 2004) as 
defined in the MISQ special issue on action research, communication in learning organizations (CILO).  

CILO is a project funded by the Swedish Knowledge Foundation. The project started in January 2006 and 
will last to the beginning of 2009. The mandate of the Swedish Knowledge Foundation is to enhance 
Sweden’s competitiveness by supporting research and competence development in industry.  

The action case research (chapter 2) study was performed at Flower Systems Ltd (FSL). FSL is a software 
development company established in 1986 and is 100% owned by two partners who also are operationally 
active. FSL has 11 employees and is specialized in the development of multi-user document management 
systems. One of their products is an application, ISOX 2000, which is a system for handling case 
documentation in local government social services. Since their customers are largely government 
departments, they must comply with a highly formalized routine, i.e., the governmental purchase agreement, 
in order to win contracts. Over the past three to four years the concepts of user-friendliness and usability have 
been highlighted in governmental purchase agreements, and employees of various governmental social 
services have also requested changes in ISOX 2000 to make it more user friendly. FSL has had to deal with 
the concept of user-friendliness and usability in changing both ISOX 2000 and how it does business.  

The underlying research questions are: What are the benefits from using visualization as a tool for 
building shared interpretations and mutual understandings between researchers and practice? 

The concrete result (Chapter 4) of the collaboration is a more user friendly, re-designed version of ISOX 
based on the use of different visualizations techniques and also a change of how FSL are working with re-
design. The conceptual result (Chapter 5) is a list of proposed changes to the knowledge visualization 
framework based on the empirical findings and the theoretical framework of visualization.  

2. ACTION CASE RESEARCH 

The research method used in this paper, the action case method, is a hybrid research method (Braa and 
Vidgen 2000) that involves both action research components (Baskerville 1999; Baskerville and Myers 2004) 
and a case study component. A case study is defined as “an empirical inquiry that investigates a 
contemporary phenomenon within its real-life context” (Myers 1997). In the action case method Braa and 
Vidgen (1995, 1997 and 2000) also talk about soft elements such as interpretation, gaining understanding, 
logical reasoning and qualitative data (Braa and Vidgen 1995). As mentioned before, action case includes an 
action component from action research, which reflects the potential for research to change organizations and 
case study components (understanding of the research question in an organizational context). The action case 
is used primarily in an organizational context (Braa and Vidgen 1995; Braa and Vidgen 1997; Vidgen and 
Braa 1997; Braa and Vidgen 2000). 

Figure 1. Positioning the action case method (Braa and Vidgen 1995)  

The main motivation for using the “action case” method, as applied in the present study, is that we selected 
data from one specific case, the FSL case, and both interpreted this case in depth and made interventions in 



the company (Figure 1). Braa and Vidgen (1995) present three main arguments justifying the use of the 
action case method: 1) in practice, most research projects involve aspects of both the action and case 
methods, 2) it allows the testing of both theory and IS techniques, and 3) it can reduce the scope of a larger 
project. 

According to Braa and Vidgen (1995), the action case method is characterized by: 
- potential to make small-scale changes in the organization 
- intervention and interpretation 
- two levels of results, i.e., concrete and conceptual 

These three characteristics are clearly evident in the present case. The action case method highlights two 
not exclusive skills of the researcher (Mumford 2001). First, the ability to create relationships with the staff 
and managers at the organization where the intervention takes place; this skill is crucial, as the staff and 
managers should never question the researcher’s trustworthiness when it comes to the interests of the 
organization. The second skill comprises what are sometimes collectively referred to as “social skills,” i.e., 
the researcher must be able to deal with the interests of various people (from different groups, with different 
tasks, etc.), interests that may sometimes be hidden in early stages of research.  

3. VISUALIZATION 

Visualization is essentially a mapping process between “reality,” ”picture(s),” and “viewer(s)” (Owen 1999). 
A classic definition of visualization is “the formation of mental visual images; the act or process of 
interpreting in visual terms or of putting into visual forms” (Ibid). A visualization should be understandable, 
concise, efficient, and simple, and it should reflect the “reality” (Gupta and Sykes 2001). In this paper we 
will highlight the communicative and knowledge aspects of visualization in combination with different areas 
of interest (“realities”) within the IS field. The different areas of interest are problem elicitation, process 
modeling and software design and their connection to different visualization techniques (“pictures”) (Table 
1). We will also highlight a quite new research filed that has gained attention the last years, knowledge 
visualization (Basis in Computer Science). In this paper the area of interest is any visualization activity 
between identifying a problem to present a solution to the problem. The activity involves users, managers, 
organizations/communities, designers, developers and IT artifacts. In all three areas of interest the aim of 
using visualization is to enhance mutual understanding and communication between the involved actors. In 
this paper we do not intend to fully apply any formal visualization techniques. We do, however, acknowledge 
the influence of the descriptions of the above mentioned areas of interest, but the focus is on the process 
when using visualization as a tool in communication situations and learning situations.  

Table 1. Summary of visualization in IS 

Area of interest Visualization Techniques Goal 
Problem elicitation - Rich Pictures  (Checkland 1981; Checkland 

and Holwell 1998; Checkland and Poulter 
2006). 
 
 
- Concept maps (Novak 1991; Novak 1998) 
. 
- Mind maps (Buzan 1995) 

- express the problematic situation 
- capture, informally, the main entities, 
structures and viewpoint in the  
problematic situation 
- holistic view of the problem 
-  Support assimilation of Key concepts 
- a focus on relationships 
- Mindstorming 
- Clarifying of thoughts 

Process modeling - event-driven process chains (EPC)  
- business process modeling notation (BPMN) 

- Visualize processes 
- Starting point and end point 
- time interval aspect 

Software Design - Storyboards  
- Paper prototypes. 
- Flowchart/nodemaps  
- Unified modeling language (UML)  

- Visualize parts of a software or user 
interface in a software 

 
Knowledge visualization has its basis in the following definition "Knowledge Visualization examines the 

use of visual representations to improve the transfer and creation of knowledge between at least two persons" 



has been accepted within the research field of knowledge visualization (KV) (Burkhard 2004; Burkhard 
2004b; Burkhard 2005). The focus is on the transfer or creation of knowledge among people (Table 2). It 
goes beyond the mere transfer of facts, KV aims to further create or transfer insights, experiences, attitudes, 
values, expectations, perspectives, opinions, and predictions by using various complementary visualizations 
methods. Complementary knowledge visualization combines different visualization methods using one 
and/or different media (e.g., a software, a poster, or a physical object) with the aim to illustrate knowledge 
from different perspectives and to exploit different functions of visual representations. In knowledge 
visualization this concept is called complementary visualizations. Complementary visualizations are defined 
as the use of at least two visual representations that complement each other to augment knowledge-intense 
processes. This concept is derived from the professional practice of architects and urban planners, who use 
complementary visualizations to envision, think, innovate, communicate, disseminate and document complex 
knowledge (Eppler and Burkhard 2004; Burkhard 2005) 

Table 2. Summary of knowledge visualization, extracted from Burkhard (2005). 

Goal Improve the transfer of knowledge among people and to improve the creation 
of knowledge in groups 

Benefit Augmenting knowledge-intensive processes (e.g., knowledge transfer, 
communication) among individuals by using one ore more visual representations. 

Content Experiences, insights, instructions, assumptions - knowledge types that answer 
questions such as why, who, or how 

Recipients Individuals or a group of individuals in collaborative settings 
Contribution KV is more solution-oriented and tries to apply such novel, but also traditional 

visualization methods, to solve predominant problems. Only if no method exists or 
works, they invent a new method. Knowledge visualization is integrative and offers 
urgently needed theoretical structures for the whole field of visualization research, 
with the aim to improve collaboration among these isolated fields 

Means Knowledge visualization uses computer-support, but also non-computer 
supported visualization methods 

The Knowledge visualization framework consist of four perspectives that need to be considered when 
creating visual representations that aims to transfer and create knowledge (Burkhard 2005). The four 
perspectives are (Figure 2); 

Figure 2. Knowledge visualization framework (Burkhard 2005)   

- The function type perspective 
- The knowledge type perspective 
- The recipient type perspective 
- The visualization type perspective 
The function type perspective can be summarized according to the CARMEN acronym (figure 2):   
- Coordination- coordinate individuals in the communication process 
- Attention- keep the attention by addressing emotions, identifying patterns, outliers and trends 
- Recall - .memorability, remembrance and recall, because we think in images 
- Motivation - inspire, motivate, energize, and activate viewers 
- Elaboration - elaboration of knowledge in teams 
- New insights - embedding details in context and showing relationships between objects  



There are five types of knowledge distinguished in the knowledge type perspective: Declarative 
knowledge (Know-what, e.g., facts), procedural knowledge (Know-how, e.g., processes), experimental 
knowledge (Know-why, e.g., causes), orientational knowledge (Know-where, e.g., knowledge sources), 
individual knowledge (Know-who, e.g., experts).  

The Recipient Type Perspective aims to identify the target group and the context of the recipient which 
can be an individual, a team, a whole organization or a network of persons. Knowing the context and the 
cognitive background of the recipient/audience is essential for finding the right visualization method for the 
transfer of knowledge.  

The Visualization Type perspective structures the visualization methods into seven main groups: 
Sketches, Diagrams, Images, Maps, Objects, Interactive visualizations, and Stories. These seven types are 
grounded and derived from the seven visualization methods architects use to transfer and create knowledge 
(Burkhard, 2004a). 

In knowledge visualization the concept of knowledge is crucial and much of the ideas are based on 
theories from knowledge management. Knowledge is understood as a process which includes, identifying, 
creating, sharing, transfer and acquisition of knowledge. Knowledge is also seen as the missing link between 
a problem and its solution and is of course dependent on social context in which the learning process occurs. 
In the knowledge management literature five elements has been distinguished for a successful knowledge 
transfer: (1) the perceived value of the sender's knowledge, (2) the motivation and willingness of the sender 
to share his knowledge, (3) the existence and richness of transmission channels, (4) the motivation of the 
recipient to acquire knowledge from the sender, and (5) the absorptive capacity of the recipient, i.e., the 
ability not only to acquire but also to use knowledge.  

4. CONCRETE RESULT 

The result is structured according to the output of action case research method. The output comprises two 
level of results, i.e., concrete (this chapter) and conceptual (chapter 5). The concrete result of the 
collaboration is twofold: a more user friendly, re-designed version of ISOX and the implementation of a 
more user centred development process. 

During 2006 we have made seven visits to FSL, the first visit was in february and the last visit was in the 
beginning of december. During this time we have noticed several changes in the company regarding their 
product (ISOX 2000), the way they work and also their attitude towards their clients. In august we also a 
made a visit to a local government social service in order to get their point of view about ISOX 2000 and 
usability issues . During every visit visit we performed quite informal interviews with the staffmembers. We 
also performed visualization/sketching sessions in order to evaluate and develop the applicability of the 
technique, using different techniques such as process descriptions (Figure 3), rich pictures, mind maps etc.. 

In the following section we give an example of how the technique was used during an session at FSL. 
During the interview the researcher visualized the processes described by the interviewee. The interview 
started with the question, if you can please describe how the business is conducted at FSL. The interviewee 
described the business in words and the interviewer visualized and asked questions such as: 

- How do you mean? 
- Have I understood you right if I say ….? 
At several times the interviewee stopped and waited a couple of seconds and said something like, We got 

to do something about this problem. During the interview session, sketching of the different processes 
discussed was produced by paper and pen. The experience from the sketching session was that the 
visualization on paper was effective in keeping the energy high and the topics on focus due to the image that 
evolved during the interview. For the visualization of data we used flowcharts, paper prototypes and 
storyboards for the visualization of processes we used a mix of BPMN and EPC. The visualizations of 
processes and data were transcribed between the meetings and were continuously improved; they served as 
starting points for interviews and seminars.  

At one of the interviews we started with an visualized sketch of processes and focused on how a social 
secretary used ISOX 2000. During the interview there where five activities highlighted as important: before 
client meeting; during client meeting; after client meeting; investigation and accomplish of errands for 
decision by manager. The before meeting activity consisted of searching and scrolling through the history of 



the client. The more recent reports and journal notes where printed so that the social secretary could focus on 
the client  

Figure 3. Example of process visualization 

during the meeting instead of the computer and ISOX 2000. The usage of ISOX 2000 during the client was 
nearly zero in time. The only time the social secretary used ISOX 2000 was if the client questioned 
something during the meeting and the social secretary had to double check in order to avoid uncertainty. The 
after client activity consisted of documenting the meeting in journal notes and reports (summaries based on 
the journal notes). During a discussion about this activity a solution was proposed about a redesigned start 
screen where the social secretary could access the most recently documents/errands in a quicker way.  
The investigation is all about getting a complete picture about the client/errand and his/her needs and 
relations to other errands. The discussion about “loose track” in ISOX 2000 was initiated but not solved. The 
idea of supporting the social secretary during investigation activities is still important. The accomplish of 
errands for decision by managers highlighted the importance of clustering key-information instead of putting 
as much information as possible on one screen. The users’ complaints about the system’s usability fell into 
four general categories (Table 2) based on the five activities mentioned earlier: First impressions/the starting 
screen; too much information (approximately 80 different data fields appear on screen); users lose track of 
where they are and the software should be more “web like”. 

 Table 2. User’s complaint 

Complaint Solution 
1. First impressions starting screen The starting screen was changed to make it more 

personal; the five most recent errands on which the social 
services secretary had worked should be reachable by 
hypertext linking, and it should be possible to search by 
errand number or social security number (Figure 4). 

2. Too much information The solutions proposed to the problem of too much 
information were hypertext linking, clustering 
interrelated data, and aligning data with borders (Fig 5). 

3. Users lose track The idea of integrating processes in the GUI has been 
proposed, but how this should be connected to the 
database and how to handle the need for metadata have 
not yet been resolved. 

4. The software should be more “web 
like” 

It turned out that the software could be made more 
“web like” by adding a main menu on the left side of the 
screen (Fig 5).  

 



Figure 4. The new start screen. 

Figure 5. The list view in ISOX 2000. 

These four categories were followed up when we where talking about “how they work” with usability 
issues, after all it’s always the user who defines usability and the concept of usability is not static. The 
solution to three of the four categories where implemented in January 2007. The new interface where 
favourably received by the users at different governmental social services. The work with the interface was 
the starting point for a discussion about how they should work in the future with usability issues. They where 
very interested in prototyping, agile methods and iterative systems development which is a best practice 
within the usability community. During early February this year we had an exchange of mails about the 
future cooperation and they mentioned that they have implemented a more of an iterative process in the 
ongoing re-design process. 



The basis in the process is design-meetings with users in order to get suggestions on what they could 
change in ISOX. After the meeting they develop a prototype/dummy to serve as a basis for the next meeting, 
in this development there is always more then one employee involved. The redesign process has become 
more, user-centred, iterative and also more cooperative according to the mail exchange. 

5. CONCEPTUAL RESULT 

The conceptual result is the proposed changes to the knowledge visualization framework based on the 
empirical findings and the use of visualization techniques in the information system discipline (Figure 6). 
The proposed changes are the consensus function and two visualization types (Rich pictures and process 
visualization). 

Figure 6. The proposed knowledge visualization framework 

The idea of adding consensus has its basis in the systemic, holistic perspective of problem solving. In the 
theoretical basis of the knowledge visualization framework as presented by Burkhardt (2005) I have not 
found any references to systems theory or SSM. Before an organization act to a problem there needs to be a 
mutual understanding of the problem which will guide the activities of the organization, a problem needs to 
be expressed (Checkland and Poulter 2006) and the different viewpoints needs to be discussed before 
reaching an consensus. A visualization type supporting the idea of consensus and mutual understanding are 
Rich Pictures.  

The empirical findings during the collaboration with FSL support process visualization as a technique 
connected to several of the function types described in the knowledge visualization framework. The function 
type of new insights (embedding details in context and showing relationships between objects) has been 
proven in the work with FSL. 

In order to validate if the use of visualisation processes were of crucial value in the communication 
progress we asked all the participants in the project to comment on all the details of the models that had been 
constructed during the project. The questions we asked were always operational, i.e. asking the participants 
to modify certain difficult parts of the models in relation to a proposed idea and in this way allowing the 
subjects to prove that they really had the ability to communicate via the models. We tested and 
interviewed five persons all together and we interpreted the results according to how well they had managed 
to modify the models. As four of them managed to modify the models in a correct way we concluded that the 
visualization satisfied the criteria of being user friendly and easy to learn. We proceeded with performing 
deep interviews with the subject concerning to what extent they had been helped by centring the discussion 
on the models. Again we received positive results in favour of the visualisation approach. Four of the 
subjects claimed that the models had been of crucial importance. From this we conclude that there are strong 
indications that further investigations and refinement of the visualisation methods will prove to be rewarding. 



6. CONCLUSION AND DISCUSSION 

The research questions raised in this paper was: What are the benefits from using visualization as a tool for 
building shared interpretations and mutual understandings between researchers and practice? 
The benefits from using visualization is communication based on user conditions and a tool for the 
researchers interpretation and logical reasoning, first and foremost, visualization should be used as a 
communicative tool both for interpreting and intervention. Visualization also enhances bridging the gap 
between conceptual and concrete levels of results by using it actively in every part of the action case 
research.  

The concrete and conceptual result and conclusion is based on the collaboration with Flower Systems 
LTD, the problematic situation at the company has its basis in the usability and user friendliness of the 
document management software ISOX which in the long term could have an affect on the economic situation 
at FSL. Maybe this has influenced the staff members at FSL during the research collaboration. The 
conceptual result is three proposed changes to the knowledge visualization framework based in the empirical 
findings and the visualization techniques from the IS-field. Knowledge visualization seems like a quite new 
research field and most of the work in the field is connected to Remo Burkhard (ETH Zurich, 
http://www.ethz.ch) and Martin Eppler (University of Lugano, http://www.unisi.ch) and maybe the field 
hasn’t reached the same research maturity as information visualization and visualization techniques in the IS-
field. The researcher within the field arranges a symposium, 3rd International Symposium on Knowledge and 
Argument Visualization (Burkhard and Eppler 2007) and also seeks collaboration via a website, knowledge-
visualization.org (Burkhard 2007).  
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