Method

Main elements and workflow in knowledge production process 

There are four main elements in knowledge production process (xx see figure x:

1. Problem formulation / Question

2. Empiricism / Data

3. Theory

4. Conclusions / Answers
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Empiricism comes from greek word ‘empiria’, and means experience, knowledge achieved by observation or experiment, not based on theory.

Word ‘data’ is plural from latin ‘datum’. It means fact or information used in deciding or discussing something. Data can be quantitative (quantity in numbers) or qualitative (sort/kind). In expression: ‘123 cars are parked there’, ‘123’ is quantitative data, while ‘cars’ is qualitative. Quantitative data are given in some measurable units, while qualitative data is a category that needs to be described, eg ‘cars are vehicles used for transport of people and goods’.

Theory is a set of reasoned ideas intended to explain facts or events. Theory is typically a simplified picture of a part of reality with a certain internal systematization. Theory is an assumption that builds upon limited information. 

Conclusion is an answer to the analysis we have gone through. 

Concepts met in empirical research must be defined. They should be made measurable and operational, if possible. An empirical concept that is made operational is called a variable. Theoretical concepts are usually multidimensional. E.g. a container has a mass and a volume we can measure and calculate, and form, color, and material as qualitative dimensions. The problem formulation should help us decide what dimensions we should take into consideration, and what we should exclude. 
Every serious research method starts with a problem formulation. 

Problem formulation

Problem formulation is a sort of direction maker that will direct our investigation and influence method choices during our research project. We cannot direct our project well, if we don’t know what we shall investigate. The more precise problem formulation is the more precise answers/conclusions will be.

In his book ‘Guide til Problemformulering’ Ib Andersen states that problem formulation should contain at least two things:

1. The description of the problem we will describe, explore and maybe solve

2. A number of research questions that will limit the project’s scope making the project better defined in terms of all the subjects, project terms, and variables that will be included in our research

The same author states that list of interested parties should be defined following problem formulation. That will typically be:

· Researchers themselves

· Educational institution

· Mentors

· People and organizations involved in the research 

We have made a list of interested parties for this project. During the project advancement, this list has been filled up with new people and organizations. Apart for subjects directly involved in the project, the list has been broaden with people and organizations who might be interested in the project and its outcome.

Working with problem formulation is difficult because we need the knowledge about a topic we are about to research, and thus do not know a lot about. We start to think about the problem but we never really stop thinking of it. During the research process new questions, which we couldn’t have foreseen in the beginning will typically arise. Danish poet and creative thinker Piet Hein said that ‘the main feature of a creative process is that we cannot formulate the problem before we know the answer’. 
Problem formulation should therefore only state in which direction we should try to find the answer. It is common that many adjustments and revisions will be applied at our initial problem formulation, within the given resource framework. It is a general tendency that description of problem formulation is to broad. The tendency is usually that you would like to cover as much as possible being too ambitious. There is an eternal fight to keep the project within the scope limits so that it can be finished within predefined timeframe. In reality we define the final problem formulation only after a last full stop has been made in our report. Only after we have gone through the whole process of understanding the solution can we finally define the problem formulation with the needed precision. 

Ib Andersen has come with some recommendations for researchers dealing with problem formulations. A good problem formulation should have following features:
a) Well founded

b) Logically follows the goal and limits of resources 

c) Formulated in simple and precise manner, where terms are clarified and defined
d) Built logically, additional statements/questions are following the main one

e) Clearly limited in a way that it is stated what is outside our scope, what areas are not covered

f) If possible visualized in form of mind maps, flow-charts and/or diagrams

We have tried to build our problem formulation so that it complies with these recommendations.

In his presentation of November the 8, 2005, Copenhagen IT-university study counselor said that every problem formulation should include both problem statement and motivation:

Problem statement should give an answer to the following questions:
1. What is the research problem?

2. Why is that a problem?

3. For whom is that a problem?

We have addressed these questions in chapter (XX problem statement
Motivation

4. Why you think this is a problem for you?

5. Why is the problem interesting for you?
There are three known motivation types: 
· Practical motivation
· Theoretical motivation
· Methodological motivation

We will cover motivation issue in chapter (xx motivation
We have acquired theoretical knowledge by reading literature, attending relevant courses, and by following current theoretical research development.

In order to achieve empirical knowledge i.e. knowledge achieved by observation we have chosen to use case study research method.
Case study research

Case study research is one of many ways of conducting science research, and it was chosen because it seemed most relevant way of gaining experience. Case study enables acquiring knowledge by interviewing, observation, and by other practical means of collecting concrete case data. Other research methods include experiments, surveys, histories, etc.  
Robert Yin states  that case study research is preferred strategy when ‘how’ and ‘why’ questions are being posed,  when the investigator has little control over events, and when focus is on a contemporary phenomenon within some real-life context. Such explanatory case also can be complemented by two other types – exploratory and descriptive case studies (Yin, 2003, p. 1).
As we have seen in the problem formulation chapter the majority of our questions are ‘how’ and ‘why’ questions. It is true that we have very little control over the events and that our focus is a contemporary phenomenon within some real-life context. Thus our case studies might be defined as explanatory case studies.

A survey within a case study could be additional source of information for analysis since it answers other relevant research questions such as: who, what, where, how many, how much? The result of such a research strategy can be predictive about certain outcome, while questions ‘why’ and ‘how’ are more explanatory. 

We have reviewed current trends in our area of research, in order to develop sharper and more insightful questions about the topic.

What is a case study then? Yin defines case study as an empirical inquiry that investigates a contemporary phenomenon within its real-life context, especially when the boundaries between phenomenon and context are not clearly evident. It is a way of investigating an empirical topic by following a set of pre-specified procedures (Yin, 2003, p. x)
Designing Case studies

For carrying out our research strategy, a plan, or research design is needed. A research design starts from initial research questions. It is a logical plan for getting from here to there, and there is some set of conclusions. It is a plan that guides the investigator in the process of collecting, analyzing, and interpreting observations. (Yin, 2003, p. x)
Design deals with four problems:

1. What questions to study?

2. What data are relevant?

3. What data to collect?

4. How to analyse the results?

Multiple-case designs are likely to be stronger than single-case designs. 
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(xx Figure: two case studies will show the relations the two case study companies have towards the two IM standards. 

Yin recommend following phases in case study method:

· Define and design

· Select cases

· Design data collection protocol

· Prepare, collect and analyse

· Conduct case studies

· Write individual case report

· Analyze and conclude

· Draw cross case conclusions

· Modify theory

· Develop policy implications

· Write individual case reports

We will follow these recommendations. 
Conducting case studies: Preparing for data collection

Preparing for data collection, according to the same author includes:
· Prior skills of the investigator

· The ability to pose good question

· Good listening skills

· Adaptiveness and flexibility

· Grasp of the issues being studied

· Lack of bias (prejudice)

· Training and preparation

· Each investigator needs to know

· Why the study is being done

· What evidence is being sought

· What variation can be anticipated

· What would constitute supportive or contrary evidence for any given proposition

· Development of the case study protocol

· Look at the figures below

· Election of candidate case studies

· Conduct of a pilot case study
We didn’t have a pilot case study. Other than that we had prepared ourselves well for data collection.

Yin says that training should involve following steps:

I. purpose of case study and research questions (hold a substantive discussion)

II. review of case study nominations and nomination procedures (review protocol used for screening the nominations)

III. schedule for doing case studies (define deadlines)

a. preparation period 

b. arrangement of site visit (sample confirmation letter to site)

c. conduction of site visit

d. follow-up activities (sample thank-you letter)

e. preparation of case study report

f. submission of case study report to site, for review (sample transmittal letter)

IV. review of case study protocol

a. discussion of relevant theoretical frameworks and literature

b. development or review of hypothetical logic model, if relevant (sample)

c. in-depth discussion of protocol topics (discuss importance of topic and possible types of evidence to be collected in relation to each topic)

V. outline of case stusy report (have a draft outline, showing the major potential headings for the report)

VI. methodological reminders

a. fieldwork procedures (discuss methodological principles)

b. use of evidence (review types of evidence and need for convergence)

c. note taking and other field practices

d. other orienting topics

VII. reading materials

a. sample case study reports (refer to samples from related studies; review desirable and undesirable features of these samples)

b. key substantive books and articles (make sure the relative priorities among these works are appreciated)

(xx figure Training Session Agenda, source: Yin, 2003, figure 3.1, p.65 

Conducting case studies: Collecting the evidence

Yin specifies six sources of evidence (Yin, 2003, p. x). Of these we will basically be using the following three: documentation, archival records, and interviews. Other sources such as direct observations, participant-obsevation and physical artefact are less relevant in our case.

We will also try to live up to his three principles of data collection:

· Use multiple sources of evidence

· Create a case study database

· Maintain a chain of evidence

Analysing case study evidence

According to Yin, data analysis consists of examining, categorizing, tabulating, testing or otherwise recombining both quantitative and qualitative evidence to address the initial propositions of a study.
General analytic strategy has to be defined: what to analyze and why. Three analytic strategies can be distinguished: relying on theoretical propositions, setting up a framework based on rival explanations, and developing case descriptions. In our research we will use the first one: relying on theoretical propositions. The strategy consists of following theoretical propositions of the Danish Ministry that standardisation efforts for intercommunication has to be done in Danish public sector. That led into our case study and number of research questions and new hypotheses and propositions.

Five specific analytic techniques can be used:

1. pattern matching
2. explanation building
3. time-series analysis
4. logic models
5. cross-case synthesis
Principles of high quality analysis should be respected: all the evidence have to be considered, our analysis should address all major rival interpretations and most significant aspects of our case study. Last but not least we will use our own prior expert knowledge in our case study.

Reporting case studies

We believe that a systematic methodological approach will lead us to some kind of evidence previously not known to other researchers. Our ultimate goal is to generate new knowledge about the topic. We hope that our conclusions will be of help to technical personnel, system architects, business executives in their struggle to design IM system as an enabler of general business development.  

Figure x: Knowledge production process; main elements and workflow, Source: Enderud (1986)
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