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1 Introduction

The Ministry of Science, Technology and Innovation has commissioned an external evaluation panel to evaluate the IT University of Copenhagen (IT-C). The purpose of this document is to assist the evaluation panel by presenting an overview of the goals and visions of the IT-C and a summary of the main results that the IT-C has delivered during its three years of existence.

The IT-C was established in 1999 as the result of a joint initiative by several stakeholders, including the business community, the existing universities, the Ministry of Research and Information Technology and the Ministry of Education. The first comprehensive description of the visions and goals of the IT-C was the report "Promotion of IT Research and Education" [1], which was published by the Ministry of Research and Information Technology in October 1998 on the basis of the committee work, which had been carried out together with the stakeholders. 

The IT-C was established as an independent faculty, and Copenhagen Business School became the host institution of the IT-C. The Minister of Research and Information Technology appointed an Interim Board of Directors consisting of the rectors of the four existing universities of the region and five executives from private and public companies. It was also decided that the organisation and performance of the IT-C was to be evaluated after an initial trial period in order to decide on its future. It is this evaluation, which is now taking place. 

After the IT-C was established, it began its own strategy work. This resulted in a comprehensive internal strategy document, which formed the basis of a development contract with the Ministry of Research and Information Technology [7]. 

We consider that the two documents, [1] and [7], form the basis of the evaluation. The fundamental questions of the evaluation, as we see it, are:

1. To what extent do the results reached by the IT-C live up to what the external stakeholders originally asked for?

2. To what extent has the IT-C achieved the goals set in its contract with the Ministry of Research and Information Technology?

3. How far along the way is the IT-C towards reaching its vision?

To shed light on those questions, we give a summary of [1] in chapter 2. In chapter 3, we describe the visions of the IT-C and give an overview of the strategy process. In the subsequent chapters, we give an overview of the goals and results within the following areas:

· Organisation (chapter 4)

· Education (chapter 5)

· Research (chapter 6)

· Infrastructure (chapter 7)

· Finances (chapter 8)

Finally, in the conclusion (see 9), we summarise our answers to the three questions raised above. 

2 Historical Background for the Establishment of the IT-C 

The ground for the establishment of the IT University of Copenhagen (IT-C) was laid in a government report [1] in 1998. The report recommended that the IT-C and its sister organisation, IT University West
 (IT-Vest), be established. We cite from the report:
[The IT universities are] to create new research-based IT study programmes, which meet the requirements of users of IT research and IT educated staff in terms of the content of the courses of study. [1, page 13]

This will include a breakdown of barriers and an educational shift within the IT field so that it appeals to a much wider segment of young people than is the case today. In addition, more women students and researchers should be recruited. [1, page 13]

Students who are already in the process of acquiring a degree should be encouraged to combine their studies with elements from an IT programme or with a complete higher education programme in IT. [1, page 13]

A varied and up-to-date selection of higher education and continuing education and training programmes of a very high standard have to be developed. [1, page 13]

The research activities have to be based firmly on a strong research and development environment aiming at gaining a leading international position in line with the Government’s national strategy for IT research. [1, page 14]

A dynamic public-private interaction should be established both in the areas of education and in research and development. [1, page 14]

An effective utilisation and co-ordination of resources, including increased institutional co-operation, should be ensured. [1, page 14]

The Minister of Research and Information Technology appointed an Interim Board of Directors for the IT-C. It consisted of

· Mr Mogens Munk Rasmussen, Chairman of the Board, Chief Executive Officer of Nykredit A/S

· Mr Kim Østrup, Deputy Director of IBM Denmark A/S

· Ms Lilian Morgensen, Deputy Director of ATP

· Mr Preben Damgaard, President and Chief Executive Officer of Damgaard Holding A/S

· Ms Anne E. Jensen, Member of the European Parliament

· Dr Kjeld Møllgård, Rector of the University of Copenhagen (KU)

· Dr Hans Peter Jensen, Rector of the Technical University of Denmark (DTU)

· Dr Henrik Toft Jensen, Rector of Roskilde University (RUC)

· Dr Finn Junge-Jensen, Rector of Copenhagen Business School (CBS)

The IT-C was given the status of independent faculty at CBS. Briefly, this means that the IT-C is part of the CBS but also that the Interim Board of Directors and the Managing Director, who is appointed by the board, lead the IT-C.

This arrangement was made possible through an exemption clause in the Danish University Act (Section 12 (1) of the Danish University Act). Universities normally have elected leaders at all levels. The IT-C has appointed leaders at all levels except for the boards of studies, which consist of an equal number of elected students and research staff.

The first Director of the IT-C, Dr Mads Tofte, was appointed on 1 April 1999.

The IT-C opened on 31 August 1999 with approx.150 graduate students, four new study programmes and a staff of some 20 people.

The four study programmes were: Software Development (SWD); Design, Communication and Media (DCM); Interdisciplinary IT (IIT); and Electronic Business (EB). Of these, SWD and DCM were taught primarily by the staff of the IT-C, IIT was taught by RUC and EB was taught by the CBS.

3 Vision, Strategy and Goals

To explain the essence of the IT-C, the term information technology is defined and explained. After that, the external values – the vision – and the internal values of the IT-C are presented. Finally, the strategy and goals of the IT-C are described.

3.1 What is IT?

Information technology is defined as follows:

Information technology (IT) is all technology, which involves computers.
Note that, with the above definition, information technology includes digital communication technology, so there is no need to include the word “communication” in the term information technology. Whereas computers were originally thought of as machines for calculation and computation, they are now also machines for communication and interaction.

The original distinction between the technical experts, who develop the technology, and the users, who use it (but cannot change it), is getting blurred. The trend is that more people are able to use the technology, and that more people are able to use it constructively, i.e. users become able to construct the things they need using the technology. At the same time, however, there is now so much knowledge invested in information technology that everybody, even experts, understand only a tiny fraction of all the knowledge involved in their everyday use of IT.

Information technology represents a quantum leap in the history of mankind. The raw material of the information technology is neither steel nor electrical power but mental constructions: Information technology is concerned with the creation and use of mental constructions. These mental constructions may be about practically anything within the scope of human experience. Therefore, information technology is intrinsically a multidisciplinary field. Computer science is an important part of IT. But other fields are important too, e.g. aesthetics, design, language, ethics, philosophy, planning and management, organisation theory, law and strategic use of IT.

As a consequence, the IT-C is designed to attract researchers and students from many different fields. What they all have in common is that they work on some aspect of IT. But since computers are so versatile, an IT university can easily have researchers and students from almost every subject studied in a traditional university. Indeed, the IT-C has employed researchers from the humanities, the natural sciences and the social sciences areas, and the graduate students at the IT-C come from more than 90 different bachelor degree programmes and approx. 30 other education programmes.

3.2 Vision, Strategy and Goals

The strategy for the IT-C consists of the following components:

· Vision: What is the ideal state for the IT-C? 

· Goals: Which results do we need to deliver, if we are to make good progress towards the vision?

· Plans: Which tasks need to be carried out in order to deliver the results, by whom and when?

Below, we describe the vision and some of the goals
. 

3.2.1 Vision

The current vision
 of the IT-C is that :

1. the IT-C is to be counted among the leading organisations in the evolution of IT;

2. the IT-C is to conduct research at the highest scientific level as judged by the international peer communities;

3. the IT-C is to conduct research, which creates added value for society, including industry and the public sector;

4. the IT-C is to offer research-based IT Master of Science programmes, which attract and excite excellent graduates from a wide range of bachelor degree programmes (primarily within the natural sciences, the humanities and the business studies main areas);

5. the education offered at the IT-C is to result in the production of a large number of graduates who have qualifications, which employers consider highly attractive;

6. the research education offered at the IT-C is to contribute to a marked increase in the volume of first-rate IT-research in Denmark;

7. the IT-C is to provide lifelong learning programmes at Master's and Diploma level, which lay emphasis on practically oriented but durable knowledge;

8. the IT-C is to work with its constituents on formulating visions and goals, and that it is to develop the organisation that best achieves the goals.

The vision states why the IT-C makes a valuable contribution to society. It is accompanied by “values we live by”, i.e. a vision for our working culture:

· There are different sub-cultures at the IT-C, both in terms of types of positions and in terms of scientific tradition.

· At the IT-C, different sub-cultures enrich each other.

· People who work at the IT-C are open-minded and curious.

· Working relations are based on respect for the individual.

· Respect is based on an understanding of what others do and why they are doing it.

· Co-operation is based on the "reasonable person principle", i.e. it is assumed that everyone is reasonable and responsible, and consequently there is no need for a lot of rules and formal policies to prevent bad things from happening. 

· It is important to give and get feedback.

· Everybody works through the organisation, i.e. everybody respects the official channels of the organisation and works within the organisation through these channels.

3.2.2 Strategy and Goals

From April 1999 to the summer of 2000, the strategy of the IT-C was very simple:

· to design interesting new study programmes that matched the expectations expressed in [1], (see 2);

· to attract first-rate staff and students;

· to establish a network of courses and teachers in the region; and

· to create administrative routines.

The number of staff and students was only a fraction of what it is today: During the autumn of 1999, the IT-C had less than 200 students and some 20 staff, including administrative personnel. There were no formalised procedures beyond the ones given at the national level. Problems were solved in an ad-hoc manner as they arose. Concerning the network, we started a web of the partnerships we had with other institutions in the region: CBS, RUC, KU, DTU, Malmö University (Sweden) and Danmarks Designskole
. The result was that we were able to offer around 35 courses to the first group of students.

The focus on teaching and administration continued in 2000. New courses were added to cover the second and third semesters of the four-semester programmes so that the number of courses more than doubled during 2000. The student intake accelerated faster than had been expected in [1], so the need for staff rose sharply (see 5.5). With the sharp increase in the number of people in the organisation, the need for administrative systems and routines rose too.

Initially, the scientific staff was grouped according to the degree programmes they taught. In 2000, it was decided to re-group all scientific staff into research departments in order to turn the focus of the scientific staff from teaching to research. After some months of consideration, we decided to create four research departments (see 6.4). Researchers were assigned to departments according to the types of goals they pursue with their research (as opposed to the subject they research).

As a consequence of this re-organisation, the research departments were asked to define their own goals. This led to four “goal documents”, one for each research department [3, 4, 5, 6] (see 6.4). Concurrently, the Director started working on a strategy document for the entire IT-C covering the period up to 2003. Over a period of about a year and after many revisions and discussions with the heads of departments, the document evolved from fairly abstract visions about what the IT-C should be all about to a combination of overall visions and a long list of measurable goals.

In 2001, the IT-C started negotiating with the Ministry of Research and Information Technology about a contract covering the period 2001 to 2003. The strategy document was modified during the negotiations so as to ensure coherence between the strategy that was being formed externally with the Ministry and the strategy that was being formed internally with the heads of departments at the IT-C. The contract with the ministry was signed in October 2001 [7].

Also during 2001, a Teaching Advisory Board was set up consisting of advisors from private and public companies (see 4.5). Furthermore, the IT-C formed a Foresight Panel of international experts on research and research management (see 4.4). The Foresight Panel visited the IT-C on 1 March 2002 [2]. The panel recommended that the IT-C should formulate a set of values that we create and deliver (to the rest of the world) and formulate a set of values that we live by internally. The panel also suggested that the goal documents of the research departments be made more specific to the departments and that the general goals from the departmental goal documents be transformed to common goals for the entire IT-C.

This process is currently taking place. First, we have revised the vision of the IT-C so that it now expresses the values we create and deliver (see 3.2.1). Moreover, we are discussing both the values we create and deliver and the values we live by at all levels of the organisation, and the outcome will be reflected in the budget for 2003.

Another strategic effort has been a “cultural pilot study” at the IT-C. Steffen Löfvall, who is co-founder of Netstrategen ApS
 and external lecturer at CBS, conducted the study together with a group of students. They studied various cultural aspects of how researchers work and interact at the IT-C and presented their findings on a one-day seminar held on 29 May 2002. The survey identified some of the challenges that are caused by bringing together scientists from very different scientific traditions to work on IT and made suggestions as to how to overcome them.

4 Organisation

The organisation of administration, research and teaching at the IT-C is described, and after this the Foresight Panel and Teaching Advisory Board are presented. Finally, the staff, management and the forum of both parties – the liaison committee – are described.

4.1 Overview of the Organisation

The IT-C was created as an independent faculty under CBS in 1999. Whereas most universities in Denmark have elected leaders at all levels, the IT-C has appointed leaders at almost all levels (see 2). The organisation is depicted in the figure below.

The top-most level at the IT-C is the Interim Board of Directors, which was appointed by the then Minister of Research and Information Technology, Jan Trøjborg, in 1999.

The rectors of CBS (the host institution of the independent faculty), KU, RUC and DTU became born members of the Interim Board of Directors. The five remaining members of the Board represent private and public sector companies (other than universities) with a strong interest in IT.






Organisational chart
The Interim Board of Directors currently consists of:

· Mr Mogens Munk Rasmussen, Chairman of the Board, Chief Executive Officer of Nykredit A/S

· Mr Kim Østrup, Deputy Director of IBM Denmark A/S

· Ms Lilian Mogensen, Deputy Director of ATP

· Ms Anne E. Jensen, Member of the European Parliament

· Dr Linda Nielsen, Rector of University of Copenhagen

· Dr Lars Pallesen, Rector of Technical University of Denmark 

· Dr Henrik Toft Jensen, Rector of Roskilde University

· Dr Finn Junge-Jensen, Rector of Copenhagen Business School

The Board appoints the Director who in turn is responsible for all other appointments. 

4.2 Organisation of Administration and Research

The IT-C has five administrative departments:

· Finance

· Personnel

· IT

· Facility Management

· Student Administration.

After three years, the administration of the IT-C has become largely independent of the host institution. The IT-C has its own Finance Department, which handles all the financial matters of the IT-C. The department has introduced a Navision IT solution, which we now use for all essential financial matters. The IT-C has its own Personnel Department, which is fully capable of handling personnel matters according to Danish law. The Student Administration handles admission of students, course registration, examinations and graduation. The IT Department runs a self-contained server park and a large network of computing equipment for teaching and research. Finally, the Facility Management takes care of the facilities of the IT-C, including buildings and equipment. The only significant data dependency between the IT-C and CBS are that the IT-C Student Administration uses the HSAS
 system for recording data about students.

There are four research departments:

· Design and Use of Information Technology (DUIT)

· Digtial Aesthetics and Communication (DiAC)

· Innovation (DoI)

· Theory.

These departments are manned by full professors, associate and assistant professors, administrative staff and PhD students. Their employment is governed by the rules and procedures that apply to employment of staff at all Danish universities.

As already mentioned in 3.2.2, the organising principle for the research departments is that research departments distribute researchers according to the types of goals the researchers pursue. For example, some researchers are primarily interested in inventing new research-based technology. They are found in the Department of Innovation. The other departments have different types of goals, but all departments have goals that have arisen out of careful deliberation.

4.3 Organisation of Teaching

In accordance with Danish traditions and the Danish University Act, the study pro-grammes are run by boards of studies, consisting of an equal number of elected students and research staff. Every study programme is the responsibility of one and only one board of studies, although one board of studies can be responsible for several study programmes. The responsibility, which the board has for a study programme includes decisions regarding the curriculum and employment of part-time teaching staff
. 

There are four boards of studies at the IT-C:

· The PhD Board of Studies is responsible for the PhD study programme

· The IT-C Board of Studies is responsible for 

· the Master of Science study programmes: Design, Communication and Media; Software Development; Internet Technology (INT); Multimedia Technology (MMT);

· the Master of IT study programme: Design, Communication and Media; Software Development; Internet Technology; Multimedia Technology;
· the Diploma programme

· The EB Board of Studies is responsible for the Master of Science programme in Electronic Business, which is licensed to CBS

· The IIT Board of Studies is responsible for the Master of Science programme in Interdisciplinary IT, which is licensed to RUC.

The researchers on the two first boards of studies are employed at the IT-C. The researchers on the remaining two boards of studies are employed at CBS and RUC, respectively. To support the IT-C Board of Studies in the further development of the study programmes, we are establishing a new department – the Education Department. In addition, the department will be the organisational basis for all part-time teaching staff (see figure in 4.1).

4.4 The Foresight Panel

The Foresight Panel
 advises the Management of the IT-C on the organisation and management of the IT-C with special emphasis on research. The first meeting was held on 1 March 2002. It has resulted in a re-thinking of the visions and strategy of the IT-C with emphasis on values we create and deliver and values we live by. Also, the Foresight Panel gave impetus to involving the research staff more closely in the formulation of the research strategy and to obtain a more focused research strategy.

The Foresight Panel consists of international experts on research and research management:

· Dr James McGroddy, retired Senior Vice President, IBM 

· Dr Robin Milner, retired, Fellow of the Royal Society, Cambridge University

· Dr Mikkel Thorup, AT&T, New Jersey

· Dr Stuart Moulthrop, Yale Gordon College of Liberal Arts, University of Baltimore

· Dr John Leslie King, School of Information, University of Michigan

4.5 Teaching Advisory Board

The Teaching Advisory Board consists of advisors from private and public companies, which are (potential) employers of IT-C graduates. The purpose of the board is to inform employers about the competencies, which graduates from IT-C have and, conversely, to get employers’ advice on what they need.

The Teaching Advisory Board has been active for over a year. It met every two months during the first year and will meet quarterly during the second year. Among other things, the advice has resulted in a change in the way project management is taught at the IT-C.

4.6 People

4.6.1 Number of Employees

At the IT-C, there are 151 people with research and teaching obligations. In addition there are approx. 60 lecturers based at partner institutions.

Of the 151 scientific staff members, there are 91 part-time employees and 60 people with both teaching and research obligations. The first number includes 36 external lecturers, 11 teaching assistants and 44 instructors. The number of full-time employees includes 2 professors, 15 associate professors, 8 assistant professors, 28 PhD students, 4 research assistants and 3 amanuenses. 

For administrative support, there are 51 full-time employees and 13 part-time student assistants. Of the 51 full-time employees, there are 30 with university qualifications, 15 office clerks, 5 IT employees and 1 director. The distribution of employees according to category is depicted in the table below.

	Category of employment
	Number of employees

	Scientific staff
	
	
	151

	
	Part-time
	
	91

	
	
	External lecturers
	36

	
	
	Teaching assistants
	11

	
	
	Instructors
	44

	
	Full-time
	
	60

	
	
	Professors
	2

	
	
	Associate professors
	15

	
	
	Assistant professors
	8

	
	
	PhD students
	28

	
	
	Amanuenses
	3

	
	
	Research assistants 
	4

	Administrative staff
	
	
	64

	
	Part-time
	Student assistants
	13

	
	Full-time
	
	51

	
	
	With university qualifications
	30

	
	
	Office clerks
	15

	
	
	IT employees
	5

	
	
	Director
	1


The distribution of employees according to category, May 2002

The grand total of employees at the IT-C is 215. The distribution by gender shows that 31% are women and 69% are men. The distribution by gender of the scientific staff shows that 17% are women and 83% are men. However, among the administrative staff there are 61% women and 39% men. 

The distribution by age shows that 40% are younger than 30 years of age, 36% are between 30 and 40 years of age, 16% are between 40 and 50 years of age, and 8% are older than 50 years of age.

4.6.2 Number of Employees Required for Teaching

We have developed a normative model for the expected productivity measured in STÅ
 for employees with teaching obligations (the so-called "STÅ"-model). The model is complicated, but it is among other things based on:

· Type of position. A PhD student for instance teaches less than an associate professor.

· The number of working hours in a year.

· The percentage of time, which is to be spent on teaching (a function of the type of position).

· The distribution of class sizes in each study programme.

· The ratio between different types of staff with teaching obligations.

The model does not calculate the teaching load for the individual teacher as a function of the number of students admitted. On the contrary, it is the idea to calculate the number of teachers needed on the basis of the number of students admitted. 

The model only covers the teaching, which has not been licensed to CBS and RUC.

In the table below, we list the number of employees with teaching obligations that are required according to the normative model using the actual numbers of students admitted (see 5.5). 

	
	2000
	2001
	2002
	2003

	Prof. and assoc. prof.

Assistant professors

Amanuenses

PhD students

External lecturers

Instructors
	-

-

-

-

-

-
	15

4

3

17

13

21
	20

6

4

25

20

31
	23

7

5

32

25

37


Number of staff with teaching obligations according to the STÅ-model

In the table below, we list the number of staff with teaching obligations that were actually employed. 

	
	1999
	2000
	2001
	2002

	Prof. and assoc. prof.

Assistant professors

Amanuenses

PhD students

External lecturers

Instructors 
	2

1

1

0

0

0
	9

5

1

8

17

7
	11

6

2

21

31

31
	17

8

3

28

36

44


Actual number of staff with teaching obligations (as of May 2002)

In the table below, we show the difference between the numbers in the previous tables. One sees that the hiring of full-time staff with teaching obligations is somewhat lower than the model indicates as desirable, whereas the hiring of part-time teachers by far exceeds what was considered desirable in the model. Hiring full-time staff with teaching obligations is difficult because the number of qualified applicants is generally low. We find it crucial for the long-term success of the IT-C that all full-time staff are of high quality, even if that means that we have to employ more part-time teachers at this stage.

	
	2000
	2001
	2002

	Prof. and assoc. prof.

Assistant professors

Amanuenses

PhD students

External lecturers

Instructors (as of 1 May)
	-

-

-

-

-

-
	4

-2

1

-4

-18

-9
	3

-2

1

-3

-16

-13


Difference between the STÅ-model and the actual number of staff with teaching obligations 

4.7 Management 

At the IT-C, the leaders are appointed: The Interim Board of Directors appoints the Director who in turn appoints the Heads of Departments. Together, the Heads of Departments and the Director constitute the Management Team. All Heads of Departments have followed management training courses. In addition, the Heads of Departments have been on a two-day team-building course.

The types of work conducted by staff can roughly be divided into research, teaching and administration. The Management Team engages in leading all three types of work.

Since 2000, the formulation and implementation of strategy has been a main focus of the Management Team. The implementation of the strategy has been supported by different tools, which have been developed along the way:

· Student evaluation of teaching and teachers: we have implemented an Internet-based course evaluation system. Twice a year, students assess courses, teachers and the IT-C in general. Teachers and Management comment on the results and both results and teachers' comments are published on the Internet (except personal data concerning individual teachers, which are only available to those who are assessed and their superiors). The system has become an effective tool for making visible what students think of the teaching (see 5.4 for a summary of results).

· The STÅ-model is used for calculating productivity targets of teaching staff (see 4.6.2). The model is used when calculating the number of courses, which can be manned according to the teaching resources available. It is also used in the assignment of teachers to courses.

· All financial targets are monitored using standard accounting software (Navision).

· The goals of the development contract [7] are systematically tracked and achieved.

· The goals of the research department's goal documents [3, 4, 5, 6] are systematically tracked and achieved (see 6.4)
.

We choose the organisation that best suits the strategy, as opposed to choosing the strategy that is the most convenient for the organisation. For example, we have chosen to make research departments temporary. This is done not because it is convenient (it is not), but because it is a way of introducing dynamics into the research agenda.

Employment of all types of staff involves interviews
. Personnel development talks are conducted once a year. A personnel development talk is a conversation between the employee and his or her immediate superior. The topic of the conversation, which typically lasts around an hour, is a review of goals and results of the year that has passed, status of motivation and plans for the year to come. 

4.8 Liaison Committee

In accordance with Danish law and tradition, the IT-C has established a liaison committee, which consists of an equal number of representatives from management (the Director and Heads of Departments) and the employees’ organisations. The committee is responsible for exchanging information between management and employees and for discussing aspects regarding the personnel policies, means for ensuring a high degree of job satisfaction, general working conditions, safety aspects etc. 

For the last 18 months, the committee has met approx. every six weeks and has primarily been working on the establishment of an overall set of guidelines for the policies on personnel issues and the establishment of procedures for the annual payment negotiations. It has hosted debates on strategy and visions for the IT-C, discussions of general “values we live by” etc.

After some uncertainties on how to run the committee in the beginning, we have now managed to establish a well-functioning forum (including four representatives from each side) in which ideas, opinions and problems are debated in an open-minded and constructive manner to the benefit of both management and staff.

4.9 Conclusion 

Initially, CBS provided extensive administrative services for the IT-C, notably in the administration of finance and personnel. The IT-C built its own IT infrastructure and student administration from the outset. Gradually, the IT-C has taken over all the central administrative functions so that, at present, the only administrative connection between the IT-C and CBS is that the IT-C uses the HSAS system for part of its student administration. During this process, a number of problems and uncertainties have of course appeared but through systematic work with our organisation and management, we have managed to solve these continuously.

We believe that we have successfully created an efficient and highly competent administration within the areas that are needed at a university. The administration has shown that it can handle fairly complex business processes, e.g. the introduction of a new financial IT system, quickly and competently. The IT Department runs a large network with hundreds of computers, several operating systems and architectures and services more than 1,000 students and staff. The Student Administration handles admission, guidance, examination and graduation of students and has the necessary knowledge of government rules and regulations to do so in a competent manner. The Finance Department handles all financial processes including budgeting, extraction of financial statements at regular intervals and accounting. The IT-C has shown great restraint in its spending, in fact to the point where the government decided to take back 4 mio. DKK from the 2001 grants. The Personnel Department is fluent in the many rules and regulations that regulate employment of university staff and handles all personnel matters with competence and efficiency. The Facility Management handles all practical matters from buildings to booking of meeting rooms with great service and speed.

Finally, great emphasis has been placed on attempting to develop a management style, which unites administrative and scientific staff in the pursuit of common goals. This makes obvious sense not just to the IT-C itself but also to the stakeholders of the IT-C. It has required getting researchers involved in the formulation of research strategy and goals - a process that the Heads of the Research Departments and the staff in their departments have treated with the care and interest it deserves.

5 Education

The following chapter depicts the various aspects of education at the IT-C. Briefly, it introduces the degrees and courses offered at the IT-C. Also, statistics on student satisfaction and how graduates from the IT-C fare is provided. Finally, the IT-C’s cooperation with other universities is described.

5.1 Degrees Offered

The IT-C offers the following degrees in information technology:

Master of Science in Information Technology

The Master of Science (MSc) degree in Information Technology is awarded on successful completion of a two-year full-time study programme (120 ECTS points) for students with a bachelor degree or an equivalent qualification. 

Students must complete course and project activities to an extent of 90 ECTS points and a thesis of 30 ECTS points. The thesis must include research. Typically, MSc students in each of the first three semesters complete three 7.5-ECTS point courses and one 7.5-ECTS point project and spend the fourth and last semester working on their 30-ECTS point thesis.

The students enrol in one of the following six study programmes:

· Design, Communication and Media

· Electronic Business

· Interdisciplinary IT 

· Internet Technology

· Multimedia Technology

· Software Development

Internet Technology and Multimedia Technology are offered as international MSc programmes and are taught exclusively in English.

Master of Information Technology 

The Master of Information Technology programme is a three-year part-time study programme (90 ECTS points) for adults in employment who want continuing and advanced education. In order to be admitted the student must have completed a bachelor or an equivalent programme and have at least two years of occupational experience. 

Students have to complete course and project activities to an extent of 75 ECTS points and a final project of 15 ECTS points. Typically, Master students in the first five semesters complete two 7.5-ECTS point courses (or one course and one 7.5- ECTS point project) and spend the sixth and last semester working on their 15-ECTS point final project. 

The students enrol in one of the following four Master programmes:

· Design, Communication and Media

· Internet Technology

· Multimedia Technology

· Software Development

Diploma in Information Technology
The Diploma programme in Information Technology is a two-year part-time study programme (60 ECTS points) for adults in employment who want continuing and advanced education. In order to be admitted, the student must have completed a short (two-year) further education programme and have at least two years of occupational experience.

Students have to complete course and project activities to a total extent of 45 ECTS points and a final project of 15 ECTS points.

Typically, Diploma students in each of the first three semesters complete two 7.5-ECTS point courses (or one course and one 7.5-ECTS point project) and spend the fourth and last semester working on their 15-ECTS point final project.

The MSc, Master and Diploma programmes of the IT-C are regulated by Ministry of Education orders.

Besides the programmes mentioned above, the IT-C offers single-subject courses to students who are studying for their MSc degrees at other higher education institutions and to adults in employment, provided that courses are not already filled up.

5.2 The IT-C Triangle

At the IT-C we organise teaching according to the triangle shown below. The triangle depicts the multi-disciplinary nature of IT by emphasizing three different viewpoints on IT, shown as the corners in the triangle.
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The IT-C triangle

One viewpoint on IT is the one based on the science corner: computer science, mathematics and logic, physics, engineering etc. The IT-C should therefore attract bachelors from those fields.

Another viewpoint on IT is the one based on the arts, both fine arts and liberal arts. The IT-C should therefore attract bachelors from, for example, architecture, philosophy, design schools, language studies, psychology and media science.

Finally, we have chosen to take “Business” as a viewpoint on IT. The idea is that information technology is very different from most other advanced technologies in that, at least when we are talking about software, the distance between knowledge and product is often short. Moreover, almost all business (also business which is not about creating IT-products) has to use IT in ways that interact strongly with business processes. 

The business use of IT is as much a driving force of change in the technology as the forces that come from the Science or the Arts corners. Therefore, Business gets a corner of its own.
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The Master of Science programmes are placed differently in the triangle as seen in the figure above. Each programme slants toward one corner, so that it will attract students of a particular type of background. But the programmes overlap so that students get a sense of the multidisciplinary nature of the field.

5.2.1 The Structure of the MSc, Master and Diploma Programmes

Every semester (spring and autumn) at the IT-C consists of a twelve-week course period during which the students take one to three courses, a four-week project period during which the students work in groups on a project and a four-week examination period during which both course examinations and project examinations take place.

Students choose courses for the course period among approx. 100 various courses, and they participate actively in defining project themes for the project period together with their project supervisors. Many projects involve cooperation with companies or other institutions.

Every study programme requires that students complete courses or projects of a certain amount of ECTS points within the main fields of the study programme. Apart from these basic requirements, students can choose freely from among all other courses or projects, provided that they do not choose courses of too identical contents. All study programmes encourage students to take courses from other study programmes or form project groups with students from other study programmes.

All courses and projects are concluded by an examination.
 Examinations are conducted by the teacher and an examiner - in most cases an external examiner. Marks are awarded according to the Danish 13-point marking scale,
 which is defined by the Ministry of Education. Apart from the 13-point scale, the assessment of pass/fail may also be used.

The contents and structure of the MSc, Master and Diploma programmes of the IT-C are described in curricula, which are defined by the board of studies.

Theses and Final Projects

Appendix A shows a complete list of theses (MSc programmes) and final projects (Master and Diploma programmes) written by students of the IT-C.

The Aim of the Programmes

The duration and admission requirements of the MSc, Master and Diploma programmes are described in 5.1; here we concentrate on the aims of each of them.

The aim of the programmes is - on a scientific basis and in the light of the preceding levels - to qualify the students to conceptualise and solve complex IT problems. In addition to technological skills, students must acquire an understanding of the technology in itself as well as of its principles and methods. Within the scope of the programmes, students must be able to qualify for further PhD studies as well as for occupational employment within information technology. 

In continuation of the above, each of the six programmes endeavours strives to meet the aims indicated below:

Design, Communication and Media

Students must be able to apply scientific theories and methods for design, communication, and media in relation to information technology. It is stressed that students acquire analytical as well as construction skills, and that they develop an aesthetic stance on IT based communication.

Electronic Business
Students must be able to apply scientific theories and methods from the technical, business, and legal/policy disciplines in order to develop and maintain e-business solutions.
Internet Technology 

Students must be able to apply and develop scientific theories and methods in order to develop efficient and secure distributed and mobile IT systems for the Internet.

Multimedia Technology 

Students must be able to apply scientific theories and methods in order to develop and maintain systems for computer based analysis, processing, and presentation of digital representations of sensory stimuli like sound, images etc.
Software Development 

Students must master scientific principles and methods of software development in order to work with practical problems on a scientific basis. They must be able to keep up with the ever-evolving technological basis, and take an active part in technology transfer and innovation of software.
Interdisciplinary IT 

Students must be able to apply scientific theories and methods in order to develop and maintain IT systems especially within subject-areas studied at the preceding bachelor degree level.

The Master of Information Technology programme is designed for students who participate in the workforce. The aim is that students acquire familiarity with the scientific results on which information technology is based. In addition, they must be able to combine this with experience in up-to-date techniques and methods oriented towards commercial application. Within the scope of the programmes, students must be able to qualify for further PhD studies as well as for occupational employment within information technology. 

The Diploma programme is also aimed at students who participate in the workforce. The aim is that students acquire knowledge of IT problems that enable them to apply and evaluate essential theories and methods for the development and evaluation of IT applications.

5.2.2 IT-Supported Education

In all non-net-based courses, IT-supported education is carried out. IT-supported education is possible, because all 1200 students have been given an e-mail address, their own homepage and access to the IT-C Intranet, and because each of the 100 courses at the IT-C has a user group, mailing-list for the students and its own homepage, which as a minimum has information on course schedules plus names and e-mails of the teacher and the students. Some of the courses also have a lecture list, exercises, copies of overheads used, syllabus, supplementary references and educational material, papers, hints, links and web-based course-related resources.

5.2.3 The Course Database

The course database
 contains descriptions of all courses that have been offered at the IT-C since spring 2000. Each course belongs under one of the study programmes within the Master of Science in Information Technology or Open University area (see 5.2.4). Even though a course is controlled by one study programme or Open University, it may still be relevant for students attending other study programmes. Each course in the course database is therefore designated as being of special relevance for one or more study programmes. This helps students to choose courses that meet the demands on the composition of courses within each study programme. In Appendix B, you will find a list of all the courses that are offered in the autumn semester in 2002 grouped according to the controlling study programme within the Master of Science in Information Technology or Open University field.

In Appendix C, you will find links to five different courses at the IT-C. 

5.2.4 Open University 

Flexible Education
At the IT-C, students can attend flexible education outside normal working hours (afternoons, evenings, during weekends and as net-based education). Each semester, the IT-C is increasing the number of flexible courses, which are primarily aimed at people engaged in active employment. Flexible courses make it possible for people with full-time employment to engage in further education outside working hours. ‘Long opening hours and distance education’ are mentioned as qualities for Open University at the IT-C in the report [1, page 33].

The first flexible courses were launched during winter 2001. Each semester the number of flexible courses has increased as seen in the table below. In the autumn semester 2002, almost a quarter of all courses at the IT-C will be flexible. The goal is that a quarter of the courses at the IT-C are to be flexible by the end of 2003.

	
	S2001*
	A2001**
	S2002
	A2002

	Number of flexible courses
	3
	8
	16
	22

	Number of students enrolled in flexible courses
	100
	250
	400
	not known yet


Flexible education – number of flexible courses and students enrolled, *S2001=spring 2001, **A2001=autumn 2001

In the spring semester 2002, 50% of the students (200) enrolled in flexible courses were Diploma, Master and Single Subject students, and the other 50% of the students were Master of Science students and students from other universities (guest students). The course evaluation carried out during the spring semester 2002 shows that the enrolled students are very aware of and satisfied with the increased number of flexible courses.

Net-based Education

A number of the flexible courses are conducted as net-based education where students meet with the teacher at a seminar once a month while most of the study is net-based with students studying at home or at work. 

The first net-based course, Introductory Programming, was launched in the spring semester 2001, and the number of net-based courses has increased each semester, as seen in the table below. The net-based courses include courses in databases, IT strategy, graphic design, design of multimedia, programming and target group analysis. 

	
	S2001*
	A2001**
	S2002
	A2002

	Number of net-based courses
	1
	3
	5
	6

	Number of students enrolled in flexible courses
	40
	100
	150
	not enrolled yet


Net-based education – number of net-based courses and students enrolled, *S2001=spring 2001, **A2001=autumn 2001

In the spring semester 2002, 85 out of 150 students in net-based courses were Diploma, Master and single-subject students.

Quality of Net-based Education

The concept of net-based education at the IT-C builds on Danish and international experience with experiments from research in net-based education. For the past six years, a number of experiments with net-based education have been carried out in Denmark. Among these are about 100 CTU
-supported experiments, which are pointing to characteristics and parameters of quality of Danish net-based education, the Danish Model of Net-based Education, which creates the basis and standard of values for net-based education at the IT-C:

· Net-based education is a mix of net-based education and physical seminars at the IT-C.

· Net-based education is based on collaborative, debate-based learning principles with electronic fora of communication and dialogue among students and among students and the teacher for reflection, learning and knowledge building.

· Socialisation as a condition for learning – a real challenge in the virtual space. Net-based education includes totally new possibilities, e.g. when students are publishing their homework and teachers their comments to the homework on the Internet. This way all students can study what is being published and learn from it. Students report that it is a great learning potential.

The IT-C has chosen Luvit
 as a framework for the net-based part of net-based education. The IT-C has used the Luvit system for handling exercises, electronic diagrams etc. 

Short Courses at a High Academic Level
In June 2002, the IT-C completed its first short course, Digital Administration. The course was designed for top executives in the public sector and was conducted over two afternoons and evenings. The course was based on the technologies that underlie digital administration and had a strategic aim with focus on service increase, organisation of change, increased efficiency and management of big IT-projects. Eight top executives from the municipal and the state level participated in the course.

One of the aims of Open University is to organise more such short courses at a high academic level, if IT-areas are found that are not covered by other suppliers of courses. In cooperation with the business sector, the IT-C has found that system integration, computer network and Linux are areas with uncovered demands.

Being in Contact with the Business Sector

Being in contact with the business sector is very important to the Open University. Information is given to the business sector on the homepage of the IT-C by electronic newsletters, brochures, advertisements and press releases. Twice a year, Open University invites business people and potential students to an information meeting. Apart from this, we participate in a number of meetings, seminars and conferences.

The IT-C has a direct dialogue with the business sector through its students, the Teaching Advisory Board (see 4.5) and by organised visits to big private and public companies, which have many IT employees, and thereby potential students.
5.3 Admission Procedures

Applications for enrolment in the IT-C can be handed in twice a year, and students can commence their studies either on 1 September or 1 February.

Applicants must fill in an application form, write a personal motivated application and enclose certified photocopies of all relevant documentation (e.g. diploma and/or grade transcript to document educational level, confirmation from employer for work experience etc.). International applicants for one of the international MSc study programmes, Internet Technology and Multimedia Technology, must also document English language proficiency through a TOEFL test.

All applications are considered individually, and students are given points according to an objective evaluation (the applicant’s academic standard) and a subjective evaluation (e.g. the applicant’s personal motivation, general impression of the applicant etc.). Applicants are then admitted according to the points they obtain in the ranking.

The IT-C wishes to draw attention to a problem with the admission procedure, which the IT-C cannot solve by itself (it stems from national legislation, namely "adgangs​bekendt​gørelsen"). As a consequence of the legislation, the IT-C must admit all students that satisfy the formal entry requirements (e.g., a bachelor degree) as long as there are vacant positions at the programme in question. Moreover, a special rule (the "kandidatregel") states that applicants, who have already completed a graduate degree, can only be accepted if there are vacant positions once all those who do not have a graduate degree have been admitted. Both rules are unfortunate. As a consequence of the first rule, the IT-C has had to accept students that have passed the degrees required for admittance but who nonetheless appear to be ill-suited for the programme in question. (This is a problem if there are not enough applicants.) As a consequence of the second rule, the IT-C has been faced with the unfortunate choice of either admitting weak applicants in order to admit excellent applicants that already have a graduate degree or turning down both the weak applicants and the strong applicants that already have obtained a graduate degree.  

Considering that the IT-C is a graduate school of a kind which did not exist when the above legislation was worded and considering that the IT-C is supposed to attract the best brains to graduate-level IT education, the IT-C would greatly appreciate that legislation was revised in such a way that

1. Formal entry requirements never automatically become sufficient conditions for admission

2. The IT-C is exempted from the “kandidatregel”

	 
	autumn 1999
	spring 2000
	autumn 2000

	 
	Enrolled
	Applicants
	Enrolled
	Applicants
	Enrolled
	Applicants

	Master of Science programme
	
	
	
	
	
	

	Design, Communication and Media
	43
	
	35
	
	43
	

	Electronic Business
	34
	
	31
	
	40
	

	Internet Technology
	0
	
	20
	
	20
	

	Multimedia Technology
	0
	
	9
	
	13
	

	Software Development
	32
	
	30
	
	41
	

	Interdisciplinary IT Development
	15
	
	13
	
	30
	

	Total
	124
	
	138
	
	187
	

	Master programmes
	
	
	
	
	
	

	Design, Communication and Media
	0
	
	5
	
	8
	

	Internet Technology
	0
	
	0
	
	4
	

	Multimedia Technology
	0
	
	0
	
	1
	

	Software Engineering
	21
	
	4
	
	8
	

	Total
	21
	
	9
	
	21
	

	Diploma programme
	0
	
	16
	
	0
	

	Total
	145
	199
	163
	210
	208
	419


	 
	spring 2001
	autumn 2001
	spring 2002
	autumn 2002*

	 
	Enrolled
	Applicants
	Enrolled
	Applicants
	Enrolled
	Applicants
	Enrolled
	Applicants

	Master of Science programme
	
	
	
	
	
	
	
	

	Design, Communication and Media
	39
	
	32
	179
	48
	86
	60
	101

	Electronic Business
	34
	
	40
	48
	26
	29
	36
	36

	Internet Technology
	17
	
	12
	18
	13
	18
	29
	29

	Multimedia Technology
	14
	
	24
	26
	26
	39
	59
	93

	Software Development
	39
	
	41
	47
	41
	44
	61
	74

	Interdisciplinary IT Development
	21
	
	22
	17
	11
	9
	14
	16

	Total
	164
	234
	171
	335
	165
	225
	259
	349

	Master programmes
	
	
	
	
	
	
	
	

	Design, Communication and Media
	6
	
	6
	14
	9
	11
	10
	10

	Internet Technology
	1
	
	5
	6
	4
	6
	6
	7

	Multimedia Technology
	1
	
	0
	0
	0
	0
	2
	4

	Software Engineering
	5
	
	8
	9
	8
	13
	18
	19

	Total
	13
	25
	19
	29
	21
	30
	36
	40

	Diploma programme
	26
	46
	26
	31
	18
	40
	27
	35

	Total
	203
	305
	216
	395
	204
	295
	322
	424


Number of students enrolled compared to the number of applications received. *) Number of enrolled = number of students offered admission June 2002.

The table above shows the number of students enrolled (i.e. the number of students who are still registered as students one month after the start of the semester) compared to the number of applications.

5.4 Student Satisfaction

Each semester, all students at the IT-C participate in an electronic course evaluation. For each course a student attends, he or she is asked to grade and comment on the course and the affiliated teachers. The results are available  to all students and employees with access to the IT-C Intranet (see 5.5).

The management of the IT-C uses the course evaluation to find out where improvements can be made in order to deliver the best education possible to the students in accordance with the resources available. The three Heads of Studies for instance talk with the Heads of Departments about the pros and cons that the evaluation has uncovered. The Heads of Studies are also responsible for talking with the persons hired by the boards of studies (i.e. instructors and external assistant professors). The Heads of Departments likewise talk to the employees and negotiate action plans in order to improve selected issues from the evaluation. 

After the evaluation has ended, the Management of the IT-C reports to the students about the major conclusions drawn from the evaluation and explains what actions have been taken in order to improve problems uncovered in the evaluation. 

The management of the IT-C has decided on three primary objectives concerning the quality of the teaching offered at the IT-C. Each objective is formulated as a question used in the course evaluation system. The table below shows the three questions together with the minimum required average expected and the actual averages obtained since spring 2000 (see 5.5).

	Objective
	Minimum required average
	Spring 2000
	Autumn 2000
	Spring 2001
	Autumn 2001
	Spring 2002

	Overall conclusion: “I am satisfied with this course” 
	 4.75 
	 4.94 
	 4.90 
	 4.86 
	 4.94 
	 5.00

	Overall conclusion: “I am satisfied with this teacher” 
	 4.75 
	 5.16 
	 4.98 
	 4.99 
	 5.12 
	 5.05

	Overall conclusion: “I am happy to study at the IT-C” 
	 4.75 
	 N/A 
	 5.30 
	 5.32 
	 5.38 
	 5.22


Quality of the teaching offered at the IT-C

The question “Overall conclusion: I am happy to study at the IT-C” was not posed in spring 2000. The results show that, seen over the entire period, the IT-C fulfils all the objectives with a considerable margin.

5.5 Academic Level

A student attending the Master of Science in Information Technology or the Master of Information Technology study programmes at the IT-C has at least a bachelor’s degree as educational background. In general this ensures a certain academic level among students. However, since the students at the IT-C have different educational backgrounds, two students attending the same study programme often obtain two very different profiles within the same study programme.

For instance, a student with a bachelor’s degree in computer science and a student with a bachelor’s degree in history admitted to the Master of Science in Information Technology study programme in the area of Software Development are supposed to choose different courses leading to different types of graduates. Even though they end up having different skills, we must ensure that they both end up with a similar academic level. The only difference must be their academic profiles. For instance, one ends up being an advanced systems engineer and the other an advanced project manager.

We have defined the following success criteria for the academic level at the IT-C: “The study programmes at the IT-C must be organised in a way, which ensures that every student admitted has the opportunity to study at the highest possible academic level that is in accordance with the student’s background and knowledge.”

It is a great challenge for the IT-C to make sure that every student can evaluate his or her own academic level with the expectations of each course in such a way that we obtain academically homogeneous classes. 

During the course evaluation, each student in each course is asked several questions regarding the academic levels of the courses and how the courses influence on future job profiles. For each question, the average of all students in all courses from the latest evaluation (spring 2002) are shown in the table below. Each question is answered with a number between 1 and 6: 1=entirely disagrees, 2=mostly disagrees, 3=more or less disagrees, 4=more or less agrees, 5=mostly agrees and 6=entirely agrees.

	Question 
	 Average score among all courses (spring 2002)

	“I think this course is highly relevant for my future job profile” 
	 4.85

	“I would like the theoretical level of the course to be increased” 
	 3.09

	“I think I fulfil the specified requirements for the course” 
	 4.89


Result of Course Evaluation

In general, the students believe that the courses they attend live up to their academic expectations and that the theoretical levels should not be increased. The students also conclude that, in general, they fulfil the prerequisites, which means that the course descriptions in the course database do explain the prerequisites adequately.

5.5.1 The Use of External Examiners

To cover the variety of subjects studied at the IT-C we have made use of two boards of external examiners: Computer Science and Electronic Engineering. As for the study programme Design, Communication and Media, so far there has been no external examiners' board, thus external examiners have been appointed on an ad hoc basis. However, together with the study programmes in Multimedia and Information Science at the University of Aarhus and the Multimedia, Technology, and Production study programme at the University of Southern Denmark, we are in the process of forming a board of external examiners for the shared use of these programmes. For contact information about two of the chairmen, please see Appendix D.

5.5.2 Grade Point Average of the Graduates

More than 100 students have already completed their studies at the IT-C and with good results.

The grade point average of the graduates is 9.3 on the Danish 13-point marking scale (see Appendix E). The student with the highest average completed his studies with a grade point average of 11.3. Only one student had a grade point average below 8 (= 7.7).

Please see Appendix F for examples of MSc theses, four-week projects and one master of information technology project.

5.5.3 Student Publications

The experience regarding the scientific level of our Master of Science students has so far been satisfactory. This applies both to students who build directly on their bachelor’s degree and for students who merely utilise their academic training. For student publications, please see Appendix G.

5.6 Volume

5.6.1 Admissions

A major objective with the establishment of the IT-C was to significantly increase the number of highly educated IT people in the workforce.

The original plans [1] included goals for the number of admitted students. The goal of the IT-C was to reach 70% of the overall number (IT University West was targeted to reach 30%). See table below:

	
	1999
	2000
	2001
	2002
	2003

	Education
	Goal
	Achieved
	Goal
	Achieved
	Goal
	Achieved
	Goal
	Goal

	MSc in Information Technology
	70
	124
	140
	325
	210
	335
	280
	350

	Master
	35
	21
	70
	30
	91
	38
	112
	140

	Diploma
	35
	0
	70
	16
	70
	52
	140
	140

	PhD*)
	14
	7
	7
	20
	7
	8
	7
	7

	Total
	154
	152
	287
	391
	378
	442
	539
	637


Admission to the IT-C 1999-2003. *) Including 8 licensed PhDs

Generally, the goals are met. For the years 2000 and 2001, the actual admission figures are considerably higher than the goals. The Master of Science in Information Technology study programme enjoys high admission figures, whereas the admission to the Master and Diploma study programmes has been considerably below the goal. The IT-C seeks to increase admission on the Master and the Diploma study programmes through more use of flexible education (see 5.2.4).

Admission of single-subject students was not part of the original plans, but this has proved to be a major success:

	
	1999
	2000
	2001
	2002 (budget)

	Single-subject students
	26
	128
	378
	375


Admission of single-subject students 1999-2002

The IT-C aims at having a student population where female students constitute at least one third of the total number. So far this has been achieved. As per January 2002, women constitute 33.6% of the student population.

The students at the IT-C come from approx. 90 different bachelor programmes and approx. 30 other programmes.

5.6.2 Progress 

It is a central objective that students complete their studies within the stipulated time. In the original plans, the goal was defined that 85% of the students admitted to the Master of Science in Information Technology study programme were to complete their education within 3½ years. This goal can be described as a frequency row:

	
	1st term
	2nd term
	3rd term
	4th term
	5th term
	6th term
	7th term
	8th term
	Total

	Per term
	0
	0.45
	0.40
	0.20
	0.20
	0.15
	0.15
	0.15
	1.70

	Accumulated
	0
	0.45
	0.85
	1.05
	1.25
	1.40
	1.55
	1.70
	1.70


Planned frequency row: STÅ per term

In the spring of 2003, it will be possible to evaluate the goal for the students who started their programme in the autumn semester 1999. A calculation of the actual frequency row can give some indication on whether the goal has been reached. 

The IT-C has calculated the actual frequency row as of 1 March 2002

	
	1st term
	2nd term
	3rd term 
	4th term
	5th term
	6th term
	7th term
	8th term
	Total

	Per term
	0
	0.36
	0.33
	0.28
	0.21
	0.11
	
	
	

	Accumulated
	0
	0.36
	0.69
	0.97
	1.18
	1.29
	
	
	


Frequency row as of 1 March 2002

The frequency row is approx. 10% below what was planned. The main reason for this is that the most recently admitted students have a slower pace through the programme. The IT-C has increased its supervision of these students in order to achieve a higher pace through the programme.

One could also look at what has happened (May 2002) to the first 124 MSc students who started their programme on 1 September 1999:

	Obtained MSc IT degree
	Changed study programme
	Still enrolled
	Stopped
	Total

	60
	15
	39
	9
	124

	49 %
	12 %
	32 %
	7 %
	100 %


The first 124 MSc students at the IT-C

The number of students who changed study programme was relatively high among the students admitted in September 1999. This was due to initial problems in the IIT MSc study programme. Some of the students were not aware of the fact that the teaching of the IIT MSc study programme would take place at Roskilde University and not at Glentevej where the IT-C is located. Also, since more courses were offered at Glentevej, some students decided to follow these courses instead of attending courses at Roskilde University. Also, some of the students were admitted to the IT-C even though they did not have the IIT MSc study programme as their first priority.

The above listings indicate that 80-85% will complete their programme within 4 years (and not the expected 3½ years).

Master and Diploma Programmes

The aim for the Master and Diploma programme is that 75% of the students will complete their programme within 4½ and 3 years ([1] mentions a 1-year Master and Diploma Programme with 75 % completing within 3 years; master programmes had an officially stipulated time of study of 1½ year, which means that 75 % should complete within 4½ years).

The aim for the Master programmes can be described by the following frequency row:

	
	1st term
	2nd term
	3rd term
	4th term
	5th term
	6th term
	7th term
	8th term
	9th term
	10th term
	Total

	Per term.
	0
	0.16
	0.15
	0.15
	0.13
	0.13
	0.13
	0.10
	0.10
	0.05
	1.10

	Accumulated
	0
	0.16
	0.31
	0.46
	0.59
	0.72
	0.85
	0.95
	1.05
	1.10
	1.10


Master programmes

It will not be possible to evaluate the entire frequency row until 2004. However, the study activity among the Master Programme students as of 1 March 2003 will give the following frequency row:

	
	1st term
	2nd term
	3rd term
	4th term
	5th term
	6th term

	Per term
	0
	0.18
	0.13
	0.09
	0.06
	0.06

	Accumulated
	0
	0.18
	0.31
	0.40
	0.46
	0.52


Master programme: frequency row as of 1 March 2003

The study activity among the Master Programme students is less than expected, but it should be stressed that the frequency row is based on a very low number of students.

The aim for the Diploma Programmes can be described by the following frequency row:

	
	1st term
	2nd term
	3rd term
	4th term
	5th term
	6th term
	7th term
	Total

	Per term
	0
	0.17
	0.15
	0.14
	0.12
	0.10
	0.07
	0.75

	Accumulated
	0
	0.17
	0.32
	0.46
	0.58
	0.68
	0.75
	0.75


Diploma programme: frequency row

The first students to be admitted to the Diploma Programme started in the spring semester 2000, and it will not be possible to evaluate on the entire frequency row before spring 2003. 

The actual activity so far is shown below:

	
	1st term
	2nd term
	3rd term
	4th term
	5th term

	Per term
	0
	0.12
	0.07
	0.10
	0.05

	Accumulated
	0
	0.12
	0.19
	0.29
	0.34


Actual activity

The table below shows the number of matriculated students at the IT-C.

	
	End 1999
	End 2000
	End 2001
	May 2002

	Master of Science students
	120
	418
	682
	779

	Master students
	20
	37
	61
	79

	Diploma students
	0
	15
	62
	78

	Single-subject students
	26
	128
	371
	227

	PhD students
	5
	20
	27
	31

	Total
	171
	618
	1203
	1194


Number of matriculated students 1999-2002

5.7 Assessment of How the Graduates Fare

At the IT-C, we have made a survey in order to find out how our graduates fare; 60% of the MSc’s in information Technology have participated in this survey. The aim of the survey was to find out how many graduates are employed and where they have found work. Yet, it has not been possible to get in contact with all graduates. Thus, it is important to keep in mind that the participants in this survey are not selected according to any statistical methods, and thus they may not be representative for the whole population of graduates.

	Number of replies
	60

	Number of graduates
	100

	Percentage of replies
	60%


Number of Replies


	Employed
	40

	Maternity leave
	2

	Self-employed
	6

	Unemployed
	12

	Percentage of unemployment
	20%


Employment of MSc’s in Information Technology
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Where Do the Graduates from the IT-C Work?

The survey shows that the MSc’s in Information Technology typically find work in the field of information technology or in education. 

Also, the survey shows that the graduates typically find work in large companies such as: Computer Associates, COOP Denmark, Danske Bank, Deloitte Consulting, DSB (Danish State Railways), Maersk Data, Telestyrelsen (National Telecom Agency), Oticon and ATP (The Danish Labour Market Supplementary Pension Scheme).

For contact information to graduates, students and employers, please see Appendix D.

5.8 Cooperation with Other Universities

The IT-C has created an extensive network with other universities in the region in order to facilitate a large variety of educational possibilities for the students of the IT-C. It is our aim to make it easy for our students to follow relevant courses at other universities.

Two complete Master of Science study programmes have been outsourced by the IT-C: The Master of Science study programme in Electronic Business has been outsourced completely to CBS and the Master study programme in interdisciplinary IT has likewise been outsourced to RUC. 

The IT-C pays RUC and CBS according to the number of graduates they produce and also contributes significantly to funding of research at the two universities (see 8.2).

The IT-C also has close educational cooperation with DTU and KU. The cooperation is concentrated on single-study courses and on creating a joint “teaching-market” so that students from KU, DTU and the IT-C can easily choose between courses offered by the different institutions.

The IT-C cooperates with Danmarks Designskole and the Graphic Arts Institute of Denmark in making educational offers to students of the DCM study programme and cooperates with the Royal Danish Veterinary and Agricultural University regarding joint financing of full-time, shared staff.

As from the autumn semester 2002, a new teaching cooperation begins with the University of NordTrøndelag (Norway) and the Centre for Language Technology at KU.

The IT-C wishes to expand and strengthen the network cooperation with other universities and higher education institutions. The aim is to create the best possible opportunities for students in IT in the region.

5.9 Summary

Summarising the various aspects of the education presented above in relation to the current IT-C Vision in 3.2.1, we think it is fair to conclude:

We have succeeded in: 

· providing research-based graduate programmes (6 MSc programmes are now in place)
· attracting excellent graduates (the number of admitted students is considerably above the goal; the course evaluation demonstrates that students are highly satisfied, and the average grade points of the graduates is 9.3)
· attracting students from a wide range of bachelor degrees (students from more than 90 different bachelor programmes or the like are present)
· providing students with qualifications, which employers consider highly attractive (around 80% of the graduates hold a job, which we think is satisfactory for a new type of education in a time when the IT-market is declining. Further evaluation may be obtained from the contacts listed in Appendix D.)
When it comes to providing lifelong learning programmes at Master and Diploma degree levels (programmes that are practically oriented but deliver durable knowledge), we have not yet been as successful. Although four Master programmes and one Diploma programme have been offered since the summer of 2000, we are still far below the goals set. In an attempt to attract more adults in employment, we have developed more flexible courses, the number of which have been raised each semester. It should also be noted that the number of single-subject Open University students is rather high, which might indicate that - while in job - it is easier to take one course at a time than signing up for a full programme.

Finally, in an attempt to continuously improve the qualifications students obtain from the various programmes, we will take the following initiatives:

· develop our skills in screening the applicant by a systematic follow-up on how well the admitted students fare in their studies,

· improve the course descriptions to ensure a better match between students’ expectations on the one hand and the prerequisites and academic level of the courses on the other,

· continue with the follow-up on the results from the course evaluation, which is scheduled also to cover an evaluation of the supervision of projects and theses,

· continue with the individual supervision of students each semester,

· continue to follow up on how well the graduates fare in their jobs by interviewing them and their employers after one year of employment.

6 Research

An important part of the vision of the IT-C is to conduct research at the highest scientific level. This chapter describes the research conducted at the IT-C. After a description of the history of research at the IT-C, the volume of research and the link between IT and teaching, the PhD study programme will be described. Finally, the four research departments of the IT-C will be described in more detail. 

6.1 History of Research

The four research departments were established in July 2000 in response to the strong focus on education and the study programmes during IT-C's first year of existence. After the establishment of the research departments, research activities increased extensively in 2001. The number of PhD students rose (see 5.6.1 and 6.3.1), and the goals of the departments were essentially met, both in terms of quality and quantity of research activities. In fact, there were a couple of exceptionally strong research results in 2001, including the solution of a 19 year old open problem in domain theory (for specific descriptions of the research results, please consult the detailed description of each research department in 6.4).

The researchers at the IT-C cooperate closely with a large number of researchers and developers outside the IT-C. In 2001, an effort was made to identify these – formal or informal - partnerships.
 The report showed that researchers at the IT-C cooperate with 19 other universities and private companies in the region alone, and it identified 19 formal partnerships (i.e. cooperation where the partners had signed agreements and committed resources formally), 13 informal partnerships of significant size, many instances of individual researchers at the IT-C working with individual researchers at universities elsewhere in Europe and in the USA. In addition, the report showed that 11 further formal partnerships were in the making (including joint grant proposals).

This large number of partnerships is very positive, but not so surprising in the light of the fact that researchers have brought with them the projects they were already engaged in when joining the IT-C. 

In spite of the large number of fruitful partnerships, it has become more and more evident that in view of the limited number of researchers at the IT-C, it will be necessary to obtain more focus within research activities. In 2002, therefore, initiatives have been taken to create clusters of activities around themes, where the IT-C already is strong, and where it has the potential of becoming stronger. The underlying reason for these initiatives is that a cluster of research activities serves as a meaningful context for each activity. To the outside world, research at the IT-C will be communicated at the level of clusters, so that one can get an overview of the activities, supported by concrete examples.

The researchers at the IT-C have been – and still are - deeply engaged in the definition of clusters. A two-day seminar attended by most researchers at the IT-C including the Heads of the Research Departments and the Director was held in June 2002. At the meeting, the following five clusters were identified (in alphabetical order):

· Algorithms, Concurrency and Mobility, Logic and Semantics - algorithms, semantics and formal logic.

· Computer Games - including games as a form of narrative, the programming of games, virtual communities and games as a social phenomenon.

· Image analysis - ranging from the mathematical foundations of image analysis to the development of software that is used in clinical trials in hospitals.

· Social and Cultural Assimilation of IT - including IT as a social agent, media theory, usability.

· Software - in a very broad sense involving calculi for programming and concurrency, semantics, compilers and language technology, verification, model checking, programming languages and paradigms, requirements specification and analysis, usability, the use of IT in complex organisations, system integration and the study of large, complex, demand-driven systems.

This discussion is ongoing. Concurrently, the IT-C is establishing strategic alliances with private and public com​panies in the region. Strategic alliances can serve as an umbrella for a number of partnership projects between the partners, so that the individual researcher does not have to forge a new partnership each time he or she wants to work together with somebody outside the institution.

Recently, two such strategic alliances have been formed:

· Crossroads Copenhagen. The intention is to make Ørestad Nord
 with its 20,000 daily users the world’s first, large-scale laboratory for context-dependent mobile communication. The project is a high-profile cooperation between private and public companies, including: the Danish Broadcast Corporation (DR), NOKIA, CSC, The Royal Library, the Faculty of Humanities at the University of Copenhagen, Hewlett-Packard, TDC, Skanska, the Danish Consumer Information and the Danish Business Daily Børsen. The IT-C is head of a project concerning wireless 3d positioning systems. The partners in Crossroads Copenhagen will develop and implement a wireless three-dimensional network in the northern part of Ørestad capable of locating and pinpointing mobile devices. In addition, the goal is to find out how this technology can be used in everyday life and how to give the freedom and security of the user top priority. An expression of interest has been submitted to the EU 6th Framework Programme in cooperation with Cambridge University and the Institut National de Recherche en Informatique et en Automatique (INRIA).

· The NEXT Project is a strategic alliance with Navision A/S on research into software platforms that will be suitable for the next generation of financial systems from Navision. Currently, 16 MSc students are writing their MSc theses within the framework of this alliance. The total grant of this project is about 1 mio. DKK a year for about five years plus two PhD scholarships and a five-year professorship (a professorship with special assignments). 

6.2 Volume of Research and Relation to Teaching

This section presents the intended volume of research at the IT-C, the distribution of research funding from the IT-C to other research institutions, the goal in connection with external funding of research and the link between research and teaching conducted at the IT-C. 

6.2.1 Intended Volume of Research 

It is the aim of the IT-C that the ratio between the number of research publications (conference papers, journal papers, books, book chapters etc.) and the number of full-time employed researchers, including researchers whose research is financed via the research funds of the IT-C, must be at least one per year.

The ratio between full-time researchers (scientific full-time equivalents) and registered research publications at the IT-C has been above 1 in the years 2000, 2001 and the first half of 2002, as seen in the table below:

	
	2000
	2001
	2002 (5 months)

	Number of scientific person-years
	27
	38
	31

	Number of research publications
	39
	68
	24

	Ratio
	1.44
	1.79
	0.77


The ratio between full-time researchers and research publications

It is very satisfactory that the research productivity has been so high throughout the first years, especially when taking into consideration that the starting up of the several study programmes from scratch has demanded a huge effort from the scientific staff. 

6.2.2 External Research Funding

It is the goal of the IT-C that the external research funding rise sharply. More precisely, the number of researchers in temporary full-time jobs, financed by external funding, must be 5% in 2001, 20% in 2002 and 33% in 2003. 

The actual number of externally financed researchers in temporary jobs was 11% in 2001. We do not have the percentage for 2002 and 2003 yet.

6.2.3 Link Between Research and Teaching

One of the aims of the study programmes is that the programmes at the IT-C must be organised in ways that allow students to study subjects at the highest academic level that is compatible with their knowledge and abilities.

Among the means for realising this aim are the following:
· About 100 courses are offered each semester. In addition to what may be found in more standard academic curricula, the large number of courses permits the scientific staff to lecture also on subjects within their own areas of research. 

· Each semester members of the scientific staff offer individual supervision to students. One of the purposes is a gradual absorption of qualified students into research and PhD programmes at the IT-C.

· Projects, and especially MSc theses, often take up problems from the supervisor's general area of research or current research projects.

· MSc theses are considered small-scale research projects. Even though the IT-C has a large number of part-time teachers, every thesis student is allocated a supervisor that has documented experience with research.

· To facilitate additional interaction between students and researchers, one of the departments, DiAC, organised a fair at which the department's research was presented (see 6.4.4, page 63) - an idea gradually taken up by other departments.

6.3 The PhD Study Programme 

This section describes the strategy concerning PhD students and the PhD study programme, and it also contains a brief description of PhD schools at the IT-C. 

6.3.1 PhD students

The PhD study programme is an important factor of the research environment at the IT-C. PhD students spend two third of their time on research, and they contribute to the research-based teaching at the IT-C. 

There are research and teaching areas at the IT-C that are not standard curriculum of the other universities. Hence, our own PhD students may in the long run serve as part of a recruitment basis for senior researchers in these topics. 

The recruitment of PhD students is done through international advertisement. In the latest recruitment round – i.e. autumn 2001 – 43 out of 47 applicants were found qualified by the assessment committee. Of these, only four candidates were admitted. Thus, there are plenty of well-qualified applicants for our PhD scholarships, but the IT-C needs more funding in order to be able to employ them. 

In addition to the IT-C funded scholarships, PhD students are also employed in connection with externally funded research projects. The table below summarises the development in the numbers of PhD students (while the yearly admission of PhD students appears from the table in 5.6.1):

	
	End 1999
	End 2000
	End 2001
	1 June 2002

	Number of potential supervisors
	10
	14
	16
	19

	Number of IT-C funded PhD students
	4
	13
	18
	21

	Number of externally funded PhD students
	2
	6
	8
	8

	Total number of PhD students
	6
	19
	26
	29


The development within the number of PhD students

The deadline for the next call for PhD students was on 10 June 2002. It is the ambition of the IT-C that the number of PhD students becomes 2-3 times bigger than the number of potential supervisors (supervisors of PhD students are employed as Associate or Full Professors). 

In cooperation with the other universities in the Copenhagen region, the IT-C intends to develop particular curricula targeted at students potentially qualified to becoming PhD students. These high-level specialised courses for final Master of Science students would make the students geared towards a research career, and thus provide a better basis for recruitment of PhD students from all institutions in the Copenhagen region. Furthermore, such specialised programmes may also attract ambitious foreign students.

6.3.2 PhD Schools 

In order to strengthen the PhD study programme, the IT-C are connected to the following PhD schools: 

· Image and Signal processing: The Copenhagen Image and Signal Processing Graduate School (CISP) was established in August 2001 in cooperation with the Department of Computer Science, University of Copenhagen (DIKU) and Informatics and Mathematical Modelling, Technical University of Denmark. The IT-C had a central function in the establishment of this PhD school, and it is based on a grant from the Danish Research Training Council (FUR).

· Software Technology: An application has been submitted to FUR in cooperation with the University of Copenhagen and Navision A/S, with the title “Foundations for Innovative Research-based Software Technology” (FIRST). The IT-C has taken the initiative to FIRST and will be the host of this PhD School. 

· IT-Culture and Digital Media: A national school, Graduate School in Communication, Media and Journalism (FMKJ), has been formed in cooperation with seven Danish universities. 

· Design and Management of IT: The PhD school, Design and Management of IT (DMIT), has been running for almost 10 years. It is organised by the Centre for Tele-Information at DTU, the Department of Computer Science at RUC, the Institute for Informatics at CBS and the IT-C. It is based on funding from NORFA and the Danish Research Councils. It organises two-week PhD-schools for primarily PhD students from Scandinavia.

6.4 The Research Departments

In the following, the four research departments of the IT-C will be described. As mentioned in 3.2.2 and 4.2, each research department is defined in terms of the types of goals that the researchers of the department pursue. Thus each department started formulating its goals immediately after it was established, and the following descriptions will be based on these goals. After a short description of the research areas and staff of the department in question, the vision and goals of the department will be outlined, followed by a presentation of the goals and of how and to which extent the department has reached its goals so far. 

6.4.1 The Theory Department

Research Areas & Staff

The field of theoretical computer science is often subdivided into two sections: Algorithms, Automata, Complexity and Game Theory and Logic, Semantics and Theory of Programming. The research areas of the department are within both of these two sections. More specifically, the department at present focuses on the following research topics: Lower bounds; dynamic data structures; geometrical problems; computational complexity theory; semantics of logics and programming languages; mathematical logic; categorical logic and type theory; realizability toposes; domain theory; (categorical) models of concurrency; verification and model checking; automatic test generation; embedded systems and mobile computation.

Below, the members of the Theory Department are grouped according to the two sections of research. In addition to the researchers, the department has one Administrative Officer.

	Algorithms & Complexity Theory

	Name
	Position
	Employed since
	Previous position

	Stephen Alstrup
	Assoc. Prof.
	September 1999
	PhD at DIKU

	Inge Li Görtz
	PhD student
	July 2000
	Student at DIKU

	Christian Worm Mortensen
	PhD student
	March 2002
	Student at DIKU

	Theis Rauhe
	Asst. Prof.
	September 1999
	PhD at BRICS



	Logic & Semantics

	Name
	Position
	Employed since
	Previous position

	Lars Birkedal
	Assoc. Prof.

Head of Department
	March 2000
	PhD at Carnegie Mellon University, USA

	Carsten Butz
	Assoc. Prof.
	January 2002
	Assoc. Prof. at Heriot Watt University, Scotland

	Jens Christian Godskesen
	Assoc. Prof.
	July 1999
	Post. Doc. at DTU

	Thomas Hildebrandt
	Asst. Prof.
	October 1999
	PhD at BRICS

	Rasmus Ejlers Møgelberg
	PhD student
	March 2002
	Student at Dept. of Mathematics, KU

	Vladimir Shavrukov
	Asst. Prof.
	January 2002
	Post. Doc. at University of Leicester, England

	Noah Torp-Smith
	PhD student
	August 2001
	Student at DIKU


Scientific members of the Theory Department

Goals

In the summer of 2000, the department formulated its visions and goals. These were laid down in a Visions and Goals Document in September 2000 [3]. The time frame for the visions was ten years and the time frame for the goals was three years. 

The Theory Department has seven main goals (for the next three years), which are:

1. To conduct and publish internationally recognised high-quality research in theoretical computer science. 

2. To establish a vibrant research department, internationally known and recognised within the department’s areas of expertise.

3. To establish good opportunities for PhD students in theoretical computer science.

4. To allow members of the department to “mature” in the international research community.

5. To contribute to the common research environment at the IT-C.

6. To contribute to high-quality, research-based education of students at the IT-C.

7. To contribute to the organisational development of the IT-C.

Goals 1, 2, 3 and 4 contribute to items 1, 2, and 3 in the IT-C Vision (see 3.2.1), although we only contribute indirectly to item 3. Goal 6 contributes to items 4 and 5 in the IT-C Vision. Goal 3 contributes to item 6 in the IT-C Vision, and goal 7 contributes to items 7 and 8 in the IT-C Vision.

In [3] it is described how to evaluate each of the goals, i.e. which evaluation parameters one should use in order to evaluate the goal, and which activities can be used to achieve the goal.

Progress

In this section, the achievements as well as conclusion and future perspectives of each of the main goals of the department will be presented.
Goal 1: To conduct and publish internationally recognised high-quality research en theoretical computer science

Achievements: The members of the Theory Department have published a very satisfying number of articles and papers (e.g. in 2001 they published 2 journal articles and 3 conference articles and had 1 conference paper and 3 journal papers accepted for publication). Most of the articles have been published at high-ranking conferences or in journals, as merited by the research.

Three examples of questions that have been contemplated in the Theory Department are given below. They are fairly characteristic of the kind of questions occupying the members of the department, as they are all concerned with basic fundamental questions in computer science. 

· Optimal Static Range Search: Let U = {1, 2,…, 2( - 1} and let S ( U. How efficiently (in terms of time and space complexity) can you solve the following problem: For every input a, b ( U decide whether [a, b] ( S is empty (you are allowed to pre-process and store S). Alstrup, Rauhe et. al. have answered this question in the optimal way by devising an algorithm which runs in linear space in the size of S and constant time [10]. They also answered related questions in provably optimal ways. These questions are of great importance for efficient implementation of database queries such as “find all males of age between 30 and 40 years with an income between $20,000 and $40,000.” 

· Calculus for Mobile Resources: How do you device a calculus of Mobile Resources tailored for the design and analysis of systems containing mobile, possibly nested, computing devices? The motivation for this question is that mobile resources, e.g. smart cards and pda’s, now abound. The aim of the work is to understand and be able to reason formally about concurrent systems containing such resources. Hildebrandt, Godskesen, et. al. have proposed a calculus for mobile resources, which allows one to express and prove properties depending on resources being non-copyable and non-modifiable, which is important for modelling e-cash, etc. [11].

· Parametric Domain Model: How do you construct a parametric, domain-theoretic model of polymorphism? This is a question posed by J.C. Reynolds in 1983 and has remained unsolved until now. Informally, one seeks a model of the second-order lambda calculus extended with a parametric fixed-point combinator, in which types are modelled as a kind of domains and in which every value in the domain representing some polymorphic type is parametric (satisfies the logical relations theorem). Such a model is useful because it allows one to prove representation independence results for abstract data types. Birkedal and Guiseppe Rosolini, University of Genova, Italy, have found a solution in which domains are modelled as in synthetic domain theory (publication on the subject is forthcoming). 

Conclusion & Future Perspectives: The number of publications that have appeared on average meets the goal described in 6.2. The publications are in high-ranking journals and at conferences, and the quality of the research is very satisfactory.

Goal 2: To establish a vibrant research department, internationally known and recognised within the department’s areas of expertise

Achievements: Good applicants in logic and semantics have been attracted to two new positions (Butz and Shavrukov joined the department in January 2002). The department has also been able to attract some very good PhD students.

The number of visitors is quite satisfying (e.g. in 2001 the department had 20 visitors, and among these 14 came from international institutions), although there is room for more. It is very satisfying that the department has been able to attract such well-recognised visitors as has been the case. However, the department could have had more visitors in the area of concurrency and mobility.

The department has successfully organised one workshop (6th ARCO) and one series of PhD workshops (in cooperation with the Department of Computer Science at Aarhus University (DAIMI)) at the IT-C. Furthermore, it is involved in organising a very big conference, the Federated Logic Conferences 2002 (FLoC'02) with 7 constituent conferences and many associated workshops. 

Conclusion & Future Perspectives: It has been very satisfying that the department has been able to attract such good PhD students who have made good progress in their studies. In the future, it should be considered to attract PhD students from abroad, and the number of international visitors should be kept or increased. The department has contributed well to the organisation of conferences, workshops, etc.

Goal 3: To establish good opportunities for PhD students in theoretical computer science.

Achievements: It is difficult for students to get to the forefront of theoretical computer science, and the department would like to offer the PhD students good opportunities in terms of courses and seminars and interaction with international visitors. A special effort has been made in this direction.

The department has organised a joint PhD activity with DAIMI and 5 PhD courses and seminars. Furthermore, it has been heavily involved in the creation of the new profile for Master of Science students, Global and Mobile Information Technology (see goal 6), which has interesting courses for PhD students.

Conclusion & Future Perspectives: The department should keep working on fostering an atmosphere of cooperation with the surrounding institutions so that PhD students from all the institutions can benefit from the cooperation. As a step towards this goal, the department has submitted an application for funding of a PhD school in Foundation for Research-based Innovative Software Technologies in May 2002 together with the Department of Innovation and DIKU.

Goal 4: To allow members of the department to “mature” in the international research community.

Achievements: As mentioned earlier, the level of publications in international top journals and at conferences with refereeing has been good. Members of the department have participated in the programme committee at a few conferences of medium rank. At present, the department is involved in conference organisation of FloC´02 (Birkedal in the organising committee for FloC and Godskesen in the organising committee for Conference on Computer-Aided Verification (CAV)). 

The efforts and the results of the grant application work is satisfying (see the table below), especially in the light of the fact that the grants were obtained while the applicants held positions as Assistant Professors (in Denmark, these kinds of research grants are usually only given to Associate Professors).

The research grants obtained are:

	PI
	Title
	Years
	Agency
	Amount

	Alstrup & Rauhe
	Efficient Database Systems
	1
	SNF

	DKK 195,600

	Alstrup & Rauhe
	Algorithms
	3
	SNF
	DKK 450,000

	Birkedal
	Reasoning about Resources
	1
	SNF
	DKK 96,000

	Birkedal
	Reasoning about Resources (Talent Project)
	3
	STVF

	DKK 1,500,000


Research grants obtained by the Theory Department

Conclusion & Future Perspectives: The level of organisational work is fine; it would, however, be beneficial to gain experience from participation in programme committees for the highest-ranking conferences.

The effort of applying for external funding should be kept up. In particular, the department should try to get multi-annual grants so that it does not have to apply that often. In addition, efforts should be made to attract external funding for the work in concurrency and mobility. As a first step in this direction, an expression of interest to the EU 6th Framework Programme has recently been submitted.

Goal 5: To contribute to the common research environment at the IT-C.

Achievements: Alstrup and Rauhe cooperate with the Department of Innovation (DoI) of the IT-C and the Faculty of Humanities of the University of Copenhagen in the area of algorithms of linguistics. Hildebrandt and Godskesen cooperate with Henrik Reif Andersen and Peter Sestoft from DoI in a project concerning resource constrained embedded systems (the RCES project). Birkedal cooperates with Elsman on the ML Kit and Birkedal and Hildebrandt with Martin Elsman and Fritz Henglein from DoI on reasoning about resources. Most of this cooperation is fairly informal and has only resulted in few joint publications. 

Conclusion & Future Perspectives: So far, most of the research cooperation has been international. It appears that there are more possibilities for synergy at IT-C, which have not yet been exploited. However, there are concrete plans for cooperation between Alstrup and Rauhe and the Department of Innovation (DoI) concerning algorithms for image analysis. Furthermore, the department has applied for funds for a PhD school as mentioned above.

Goal 6: To contribute to high-quality, research-based education of students at the IT-C.

Achievements: The courses and projects given by members of the Theory Department have been research-based and of lasting value. The Theory Department has given many different kinds of courses (approx. 8 each semester), ranging from the introductory to the most advanced level. The courses as well as the individual teachers obtained very good evaluations. 

Members of the Theory Department have advised a large number of projects, both at the introductory and at the most advanced level. In 2001, a special effort was made to attract students to the 4-week period Search Machine project developed by Alstrup and Rauhe and offered by Alstrup, Rauhe and Görtz. It was a big success: 55 students completed the project in spring 2001, and 37 students completed the project in autumn 2001. The project also received very good evaluations.

The Theory Department has been heavily involved in building up the study programmes at the IT-C. E.g. Hildebrandt is Head of the Internet Technology study programme, Godskesen is Head of the Open University at the IT-C, and the department has been involved in the definition of a new educational profile for students with a background in classical computer science. The curriculum of this new profile in Global and Mobile Information Technology is very ambitious and will qualify Master of Science students from the IT-C to pursue a PhD in for instance theoretical computer science. 

Conclusion & Future Perspectives: The Theory Department has worked well - and should continue to work well - for research-based courses and projects with a lasting value. The Search Machine project should continue. The department plans to develop a similar project in connection with the Web Programming Course, which hopefully will be able to attract many students. The STÅ production has been very satisfactory (perhaps even surprisingly high); the department should continue to strive for a good balance between a satisfactory STÅ production on the one hand and on the other hand teaching advanced courses and projects, which often do not attract so many students.

The department has created a wide range of courses for students interested in theoretical computer science; it is necessary to continue working very hard at recruiting students. In particular, the department should continue trying to attract students with a mathematical background as well as international students.

Goal 7: To contribute to the organisational development of the IT-C.

Achievements: The Theory Department is contributing actively to the Open University study programme, headed by Godskesen. For instance, a new project about Digital Administration has been initiated, targeted at top leaders in the public sector (see 5.2.4). Following a proposal by the Theory Department, many of the courses, which are offered both as Open University and as standard IT-C courses, now share lectures, thus exploiting teaching resources more efficiently.

Conclusion & Future Perspectives: The department will continue to contribute to the organisational development of the IT-C.

Concluding Summary on Progress

The Theory Department has made a good beginning and worked well towards the three-year goals. The publications are in high-ranking journals and at conferences, and the quality of the research is very satisfactory. The cooperation within the international research community is very good. 

The department has made a very good contribution to high-quality, research-based education of Master of Science students at the IT-C. It has had a surprisingly high number of advanced courses as well as seminars for PhD students and has made a fine job in establishing good opportunities for PhD students in theoretical computer science.

6.4.2 Department of Design and Use of Information Technology

Research Areas & Staff

The research of the Department of Design and Use of Information Technology (DUIT) aims at contributing to a better understanding of work practices in an organisational context as a basis for identifying and developing appropriate technologies and improving IT design and development activities. Intended results are theories, concepts and techniques for understanding the interaction between IT, its users and their work practice and the development of effective methodologies and tools for designing and implementing information systems. Much of the research is empirical and experimental and builds on research from science, social science and the humanities. The experience of the IT industry and the user organisations and the challenges they are facing are major sources of inspiration for the work.

The research concentrates on two general – and highly interrelated - research areas: 

· IT system development processes, including software development practice; methodologies and approaches; demand analysis and specification; approaches for early design; user interface design; project management; programming and programming support.

· Application of IT-based systems in working life, particularly addressing issues on computer-supported cooperative work (CSCW), diffusion of IT and the relationship between IT development and organisational development.

For both areas, the aim is to contribute both to the academic communities (typically new theory or conceptual frameworks) and to practice (e.g. new methods, techniques and technologies). Both very basic research and applied research is thus considered relevant and important.

The current staff consists of 9 researchers and one Administrative Officer. The scientific members and their position before joining DUIT will be listed below.

	Name
	Position
	Employed since
	Previous position

	Louise Barkhuus
	PhD student
	February 2002
	Student at the IT-C

	Peter Carstensen
	Assoc. Prof.

Head of Department
	November 1999
	Assoc. Prof. at

Centre for Tele-Information, DTU

	Klaus Jul Jeppesen
	PhD student
	January 2000
	Senior Consultant at ABB A/S, Denmark

	Finn Kensing
	Lecturer
	August 1999
	Lecturer at Computer Science Department, RUC

	Søren Lauesen
	Professor
	August 1999
	Professor at Institute for Informatics, CBS

	Jan Pries-Heje
	Assoc. Prof.
	August 2001
	Visiting Assoc. Prof. at Georgia State University, USA

	Kjeld Schmidt
	Assoc. Prof.
	February 2002
	Assoc. Prof. at Centre for Tele-Information, DTU

	Lasse Vogelsang
	PhD student
	February 2000
	Visiting student at University of Irvine

	Kasper Østerbye
	Assoc. Prof.
	August 2000
	Assoc. Prof. at DAIMI


Scientific members of DUIT 

The senior research staff consists of very experienced people with formal backgrounds in computer science, business administration, and sociology. All senior researchers have more than 15 years of research experience and have for many years been interested in aspects related to the practical development and use of IT. All have been involved in a number of national and international research activities before joining the IT-C. Most of the senior staff members have a long list of highly estimated publications. All of them are well reputed, and some must be considered among the internationally leading within their fields (e.g. Kensing within the field of participatory design and Schmidt within CSCW).

Goals

To support the strategic planning, DUIT has established a vision for a desired future situation:

DUIT will be an internationally leading research environment within its core areas able to attract internationally recognised capacities as researchers and visiting researchers. The staff will be considered exceptionally competent and will produce results of outstanding quality. The department will be deeply involved in decisive contributions to the study programmes of the IT-C. In addition, the department will be famous for being the natural place for companies and organisations interested in development and use of IT-based systems to turn to when expertise at a high level is required. Finally, the department will be known for the extremely inspiring and supportive atmosphere and the dedicated effort, cooperation and constructive criticism supported by excellent management and support staff.

This vision is reflected in a number of long-term goals, which have been boiled down to the following five operational goals, which are used for annual evaluation and reflection on progress:

1. Produce and publish original and remarkable results within the research areas of the department.

2. Become an interesting and attractive group to colleagues.

3. Contribute significantly to the IT-C study programmes (MSc and PhD).

4. Become a major player and partner for industry within the research areas of the department.

5. Contribute to the establishment of an efficient organisation at the IT-C.

This vision and the goals are described in details in [5]. Goals 1 and 2 contribute to items 1, 2 and 3 in the IT-C Vision (see 3.2.1). Goal 3 contributes to items 4, 5, 6 and 7. Goal 4 contributes to items 3, 5 and 7. And goal 5 contributes to item 8.

Progress

This section presents achievements and future perspectives of each of the main goals. 

Goal 1: Produce and publish original and remarkable results within the research areas of the department

Achievements: Since its establishment in 2000 and until May 2002, the department has been very productive in terms of publications – despite the fact that during most of the period, the department has consisted of only 4 senior researchers and 2 PhD students. It has resulted in 8 peer-reviewed journal papers, 21 peer-reviewed conference papers, 3 textbooks, 1 co-edited book, 1 co-edited conference proceedings, 11 chapters in edited books and 14 workshop papers and technical reports. About half of the peer-reviewed publications are published at conferences and in journals that DUIT considers high-ranking. The book chapters, workshop papers and technical reports have to some extent been reviewed. Besides, one of the members (Kensing) has just handed in his doctoral dissertation
 for review and defence [17]. 

The department has been involved in four externally funded projects:

· One has to do with studies of changes in quality aspects due to the increase in release speed for Internet applications (QSD@IS). 

· The second is a very large Danish project on how the Web-technology is changing organisational information systems development and use (DIWA). DUIT manages the project, which involves 9 senior researchers and 7 PhD students from 4 universities in the Copenhagen region. Among these, three senior researchers and one PhD student are from DUIT. The total grant for this project is about 7.5 mio. DKK.

· The third project addresses identification of requirements for architectures and applications supporting management of shop floor activities (IDAK). The total grant for this project is about 800,000 DKK.

· The fourth project is the NEXT project on development of a basic architecture for ERP-systems in the future (see 6.1

 REF Nextproject \h 
, page 39). It is a fairly new project, and there are still no significant research results, but the close and very fruitful cooperation between researchers and an advanced development organi​sation is in itself a significant result.
Among DUIT's most impressive results are that the DIWA project has contributed significantly to the body of studies of how the www-technology affects collaborating players' usage of IT for interaction, knowledge management initiatives and the competencies required for designing information systems. Some of the findings have gained international recognition in the Information Systems field. For example: findings regarding organisational challenges when introducing knowledge management systems for heterogeneous groups of users; findings on how the communication and standardisation of software development processes are affected by the new competencies that are involved in www-development compared to traditional software development; and findings on how increase in development speed affects the understanding of software quality, e.g. [12] and [18]. 

Inspired by theories and approaches from CSCW, the IDAK project has suggested how ideas on awareness and horizontal coordination can be implemented among self-governing shop-floor working groups [13 and 19]. These ideas have been widely acknowledged, both by academia and industry. Several Danish manufacturing companies (e.g. Lindø shipyard, and Bruel & Kjær) are currently following some of the ideas presented by the project. More than 85 persons from more than 40 different companies have attended seminars on the findings.

One of the textbooks (on early software design) [14] is after two years used very much in many study programmes, e.g. at Roskilde University, Aalborg University and at the IT-C. The textbook on demand specifications [15] is very new, but is has already been agreed that it should be translated into Chinese.

DUIT is not currently involved in any international projects. However, it is involved in two EU project applications on awareness support via mobile technology and has recently been invited to participate in two very large expressions of interest for the EU 6th framework programme (one project on social capital and IT and one project expanding the ideas of the IDAK project). In addition to this, DUIT is involved in two other applications for Danish funded projects. One is for a basic research project on mobile technology for process control. The other is a large project involving Danish software companies on how to investigate the maturity of organisations.
The members of the department also hold a large number of honorary posts. All senior staff members have each been member of 2-3 programme committees for leading conferences in their areas of expertise a year, and they are all involved in reviewing work for the leading journals in their areas. Schmidt is editor-in-chief for the leading journal within one of the primary fields of the department (The CSCW Journal) and Kensing is co-editor of a well-reputed journal in another area (acm interactions). The staff has in total 6 posts in professional IT and user organisations. Schmidt has furthermore worked as an external reviewer for the European Commission and the National Science Foundation (NSF).

Conclusion & Future Perspectives: The number and quality of publications made by members of DUIT are very satisfying. The reputation measured in terms of honorary and editorial posts is very fine for such a small group. However, the productivity differs among the staff members, and this difference should be reduced. The very high level of production reflects the fact that the average seniority among the staff members is very high. To ensure growth and avoid “burning out”, DUIT must be better at attracting PhD students, Post Docs and young researchers, although this perhaps will decrease the general level of productivity of the department. 

The involvement in external projects is currently at the lower end, but DUIT has recently submitted a number of promising applications to different funds.

Goal 2: Become an interesting and attractive group to colleagues
Achievements: To ensure critical mass, the goal is to become a group of 10-12 senior researchers and a proportionate number of PhD students in about 2003 or 2004. The aim is to be able to attract highly acknowledged researchers as employees and guests.

As mentioned above, the members of the department hold a large number of different posts. They often present papers at international conferences, and one of them (Lauesen) has just returned from a 10 months visit to Swinburne University, Australia. The department has also established research activities and cooperation with the Department of Computer Science at Lund University in Sweden, on extensible programming languages. DUIT has hosted a number of seminars with leading researchers on themes like classification schemes for complex information spaces, IT for self-governing groups and action research methodologies.

Conclusion & Future Perspectives: Compared with the size of the department, the reputation of the staff members is very good. The department has not yet got an international reputation as a group, and the size is still too small. DUIT has had some highly reputed guests (e.g. Austin Henderson, Rivendel Consulting & Design, USA, and Richard Baskerville, Georgia State University, USA) for shorter visits, but has not yet hosted the intended number of visitors. DUIT is currently working on a number of interesting people (e.g. Ina Wagner, Technical University, Vienna, Austria, and Linda Levine, Carnegie Mellon University, USA) visiting DUIT for longer periods.

DUIT has been centrally involved in organising a great number of high quality events (e.g. ECSCW´01, PDC’02, COOP’02), but too few of these events have been hosted by the IT-C.

An increase in the number of young researchers in the department and involvement in more externally funded international projects (cf. previous goal) are expected to further increase the attractiveness of the group.

Goal 3: Contribute significantly to the IT-C study programmes (MSc and PhD)
Achievements: The staff has given 13 graduate courses during the last three semesters, ranging from the introductory to the most advanced level. Most of the teaching received very fine evaluation results. All staff members have been involved in the supervision of student projects, and DUIT has supervised more than 25 MSc thesis students. As a result of these extensive teaching activities, DUIT is 20-25% above the budgeted STÅ-numbers.

It is an overall goal of the IT-C to involve students in the research activities conducted in the departments. A number of MSc thesis students have conducted their thesis work in relation to the DIWA and the IDAK projects. Two of these have been hired as research assistants for the projects afterwards. In relation to the NEXT project, DUIT is or has been involved in supervising more than 15 students.

One of the books published is a very thorough textbook on early software design [14]. The book is being used in several courses both at the IT-C and other Danish universities. It is also expected that the other two books (on software requirements [15] and user interface design [16]) will be used in the teaching.

Apart from DUIT’s three PhD students, the department has also been involved in the supervision of four other PhD students (obligations from previous employments). DUIT has been involved in the organising of PhD schools in relation to major international conferences, and has - together with people from three other universities of the region - organised two six-day PhD summer schools, each with the participation of about 30 PhD students from Scandinavia, the UK and Italy.

Conclusion & Future Perspectives: The department is very successful in teaching activities at the IT-C, both with respect to the number of students and the level of student satisfaction, and to the extent MSc thesis students have been attracted to the department. In fact, in the future it will be a main challenge to ensure that not too much effort and energy is spent on teaching. The involvement of students in the research projects is very good too, although the senior staff must be better at using the students actively as a research resource.

The involvement in supervision and PhD school activities is good. The main challenge regarding PhD students is to get (external) funding for PhD positions and to attract more good candidates. 

Goal 4: Become a major player and partner for industry
 within the research areas of the department
Achievements: Most of the research undertaken by the members of the department includes a core element of field studies and other types of investigations of problems, challenges, needs and requirements faced by IT professionals and IT user organisations. For instance, more than 15 in-depth field studies have been undertaken in relation to the DIWA and IDAK projects, and in connection with these there have been feedback sessions to the organisations investigated. The IDAK project has held four two-day seminars in which more than 85 persons from more than 40 different companies discussed IT support at the shop floor. All activities in connection with the NEXT project are based on close interaction between the company and the researchers and students. The result of this is that more than 10 students are writing their master thesis in relation to the NEXT project with a supervisor from DUIT. 

DUIT staff has given a number of talks at conferences and seminars for IT professionals and IT user professionals. Three of the senior staff members are active members of a number of organisations in which IT professionals exchange experiences and news in relation to their work. The textbook published on demand specifications is directed towards IT professionals [15].

Conclusion & Future Perspectives: The department is successful in having many good contacts and alliances with industry. The majority of these contacts are informal. One of the goals for the future is thus to work more on establishing a general reputation as being highly relevant to industry and organisations, and to formalise more of the contacts. DUIT furthermore needs to work on getting money for “industrial PhD students”.

Goal 5: Contribute to the establishment of an efficient organisation at the IT-C 
Achievements: The IT-C organisation is still in the process of being established. It is highly relevant that DUIT contributes to these processes. Since DUIT currently includes experienced members, they hold a relatively large number of administrative tasks. At the moment, the members of the department hold organisational positions as Head of Department, Head of Board of Studies, Head of the Software Development Study Programme and member of the PhD Board of Studies at the IT-C. 

The IT-C is, of course, also keen on having staff members that are satisfied with their overall working conditions. Detailed investigation of this is in the pipeline, but so far the only indications are what appears through personnel development talks. The general impression is that the members of DUIT are satisfied with being part of a young, vibrant and open-minded organisation.

Conclusion & Future Perspectives: DUIT is heavily involved in management and tasks aiming at establishing a well-functioning organisation. Although it is very resource demanding, the contribution to the establishment of a mature and effective organisation at the IT-C is considered very essential, and it is obvious that some of the DUIT members are talented in this respect.

Concluding Summary on Progress

DUIT has managed to establish a well-functioning and very productive group. The number of publications has been outstanding for such a small group, and the quality of the publications has been good. Also publications and other activities directed towards practice have been good. The very high production rate is, of course, partly a result of the fact that the members of DUIT are very experienced researchers. The group is still too small to ensure critical mass, and it is important that DUIT is expanded, especially with young researchers and PhD students. All senior staff members are over 40 years of age (three are over 50), and all have been working with research for more than 15 years. 

The reputation of the members of DUIT is very good, particularly in academia, but also among industrial partners. DUIT must work on attracting more visitors and guest researchers. The involvement in international projects is too low at the moment, but a number of interesting initiatives has been taken. The relation to industrial partners and other organisations are good, but more of the relationships should be formalised (e.g. through industry-funded PhD-projects). 

DUIT has been very successful with respect to teaching at the Master of Science level, and the activities in connection with the PhD study programme are acceptable, but should be increased when more PhD students are enrolled.

6.4.3 Department of Innovation

Research Areas and Staff
The Department of Innovation (DoI) consists of researchers with similar kinds of research goals working in various areas of computer science. The research conducted in the department is naturally inspired by the wish for innovative applications: Based on solid research, innovative technology must be developed and deployed. The main research areas are image analysis (including medical analysis and computer graphics); programming language technology; interaction technologies (in particular eye-tracking techniques); (formal verification and model checking); configuration problems and signal processing (in sound and video). 

The current staff consists of 25 researchers and two Administrative Officers. As the research areas of the researchers differ so much, the scientific staff will be divided according to research areas in the table below. 

Verification

	Name
	Position

	Henrik Reif Andersen
	Professor, Head of Department

	Henrik Hulgaard
	Associate Professor

	Kåre Jelling Kristoffersen
	Assistant Professor

	Jacob Lichtenberg
	PhD student

	Erik van der Meer
	PhD student


Image analysis, medical image analysis and computer graphics

	Name
	Position

	Erik Bjørnager Dam
	PhD student

	Theo Engell-Nielsen
	PhD student

	Nanna Glerup
	PhD student

	Dan Witzner Hansen
	PhD student

	Francois Bernhard Lauze
	PhD student

	Martin Lilholm
	PhD student

	John Paulin Hansen
	Associate Professor

	Mads Nielsen
	Associate Professor

	Niels Martin Holm Olsen
	PhD student

	Ole Fogh Olsen
	Assistant Research Professor


Programming language technology

	Name
	Position

	Martin Elsman
	Assistant Professor

	Fritz Henglein
	Associate Professor

	Alexandre Krivoulets
	PhD student

	Ken Friis Larsen
	PhD student

	Peter Berg Larsen
	PhD student

	Michael Florentin Nielsen
	PhD student

	Peter Sestoft
	Associate Professor

	Andrzej Wasowski
	PhD student


Signal processing

	Name
	Position

	John Aasted Sørensen
	Associate Professor

	Thomas Hansen
	PhD student


Scientific members of DoI

The scientific members of the department typically possess a degree in computer science combined with mathematics, physics, or engineering. Sestoft and Elsman are employed half time at the Royal Veterinary and Agricultural University and half time at the IT-C.

Goals

The Department of Innovation has ten goals, which are listed below. For an explanation of how the success of each goal is evaluated, please consult [6].

1. To conduct internationally recognised high-quality research.

2. To build a vibrant and attractive research environment.

3. To develop and deploy innovative technology.

4. To participate in research-based high quality teaching of students at the IT-C.

5. To participate actively in the training of PhD students.

6. To contribute to the common research environment at the IT-C.

7. To participate in the development of the international research community.

8. To offer the expertise of the researchers in advising IT professionals, public authorities, science parks and start-ups.

9. To develop teaching materials and textbooks of high quality and make them available to the educated public, IT professionals, students, and teachers.

10. To participate in conveying research results to the public.

These ten goals contribute to the items of the IT-C Vision (see 3.2.1) in several ways. As the DoI has so many goals, it will be summarised in the table below: 

	Items of the IT-C Vision
	Goals of the Department of Innovation



	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1
	
	
	X
	
	
	
	
	X
	X
	X

	2
	X
	(X)
	
	
	
	(X)
	X
	
	
	

	3
	
	(X)
	X
	
	
	(X)
	
	
	
	

	4
	
	
	
	
	
	
	
	
	
	(X)

	5
	
	
	
	X
	
	
	
	
	X
	

	6
	
	(X)
	
	
	X
	
	
	
	X
	

	7
	
	
	
	
	
	
	
	
	
	

	8
	
	
	
	
	
	
	
	
	
	


How the goals of DoI contribute to the IT-C Vision. Those marked with (X) are only indirectly contributing as a means to the other goals. 

Progress

Goal 1: To conduct internationally recognised high-quality research.
Achievements: The members of the department have published 74 papers over a period of 3 years. This gives a ratio of publications per staff member per year of 0.96. The papers appear at a variety of conferences and journals reflecting the many areas of interest of the department. Of the 72 papers, no less than 23 have appeared in journals or have been accepted to be published in journals.

Conclusion: The publication ratio of 0.96 may be said to conform very well to the goal of 1.0 for the whole of the IT-C (see 6.2.1). And especially when taking into account the relatively large number of PhD students, the ratio is impressing. The quality of the publications is generally good with papers at the main conferences and workshops within the field. Particularly impressing is the high number of journal papers.

Goal 2: To build a vibrant and attractive research environment.
Achievements: The department has had a satisfactory number of guests (on average two per month). More visitors with longer stays could be beneficial to the research environment. The department has successfully attracted qualified PhD students. There is, however, a tendency among these to apply for computer vision projects rather than projects within other areas.

The department has successfully attracted external funding. Particularly the computer vision area has been successful with four running projects and a large EU project in final negotiations for the moment.

Conclusion: The number of guests to the department is satisfying, although it should be attempted to attract visitors to stay for a longer time. The department is successful in attracting PhD students. 

Goal 3: To develop and deploy innovative technology.
Achievements: The department is very active in developing and deploying new technology. It is involved in three start-up companies of which two are based on patents by researchers in the department (ConfigIT Software, Generic Vision, Java House). Industrial cooperation is high. In the following, two examples of deployment of research results from the department will be given:

· Rule-based Product Configuration. A group of researchers from the DoI has established the company ConfigIt Software. ConfigIt's patent-pending technology is developed for interactive configuration of products, where “products” are understood broadly as meaning either services or goods. Configurable products such as PCs, cars and electronic equipment have a range of interrelated parameters that users can select among to get customised versions of the product with specific features and optimal flexibility fulfilling their individual needs. ConfigIt's product configurator handles huge product models with billions of possible and correct combinations and extracts them into a compact, loss-less file, called a virtual table. For example, a virtual table representing 127 million different bikes in a bike-configurator takes up only 6 Kbytes. Thus, the file can be embedded in industrial and other types of equipment allowing correct, fast and cost-effective implementation or installation. (Results published in [20], patent application filed [21]. More details can be seen at http://www.configit-software.com/) 

· 3D segmentation. One of the major research areas on the IT-C is within medical image analysis making it possible to build - in the computer - virtual 3D models (three-dimensional models) of organs and pathologies in the human body. The image analysis group within DoI is in the process of developing a 3D programme for identification of the exact shapes of anatomical objects. The programme is based on research within image analysis and uses powerful tools from the mathematical areas of partial differential equations and geometry. 3D models can be used in diagnosis as well as in precise and accurate surgery planning. A patent is pending, and the core technology and the program are in the test phase at hospitals in Denmark, the Netherlands, France and the UK. (Results published in [22], patent application filed [23].)

Conclusion: The department is very active in developing and deploying new technology. The involvement in three start-up companies of which two are based on patents by researchers in the department is very impressive. The formations of the start-ups have been very much from scratch without prior experience to draw upon. Thus, these activities furthermore have the effect of building up experience on how to deal with intellectual property rights, legal documents, contacts to venture capital, incubator environments etc. This newly acquired experience should streamline further attempts of forming start-ups. Industrial cooperation is high.

Goal 4: To participate in research-based high quality teaching of students at the IT-C.
Achievements: The department offers many introductory courses and courses at an intermediate level. Fewer advanced courses have been taught. This is partly due to the need for building up the study programmes. As the IT-C is building up and more MSc students receive their degrees, more PhD students should be recruited among the students of the IT-C, and some of the IT-C students should initiate PhD studies elsewhere.

Conclusion: More advanced courses should be offered by the members of DoI to improve on the balance between the levels. 

Goal 5: To participate actively in the training of PhD students.
Achievements: The department has hosted three PhD courses given by visitors and has organised a summer school together with DIKU. The department is currently supervising 15 PhD students from the department and in addition three students from DiAC. 

Conclusion: The department is very active in training PhD students. With 18 PhD students, every Associate Professor of the department is on average supervising 2.5 PhD student (as mentioned in 6.3.1, supervisors of PhD students must at least be employed as Associate Professors). The numbers are, however, unevenly distributed. In the computer vision area, one Associate Professor is supervising 8 PhD students with only the assistance of one Assistant Professor. 

Goal 6: To contribute to the common research environment at the IT-C.
Achievements: The department is heavily involved in overall IT-C activities. Some are tasks that need to be solved for departmental reasons (e.g. learning about patenting procedures, building rules and procedures for intellectual property rights in projects involving companies), but are also of general use to the IT-C. Others are tasks that do not have any natural location in the current organisation, or where the resources were not otherwise available (e.g. finding accommodation for guests; new foreign staff; foreign students; translations; rules for elections etc.). 

Conclusion: The department is very active in general IT-C activities, but should work on getting some of these tasks relocated to other departments at the IT-C. 

Goal 7: To participate in the development of the international research community.
Achievements: The department is actively taking part in the international research community. Sørensen has served as editor of two journals and Nielsen has edited Special Issue of Journal of Mathematical Imaging and Vision on Statistical Shape and Texture Analysis. 

Members of the department have participated in organising workshops and conferences either as part of the organising committees or the technical (reviewing) committees. These are: ECCV’02 (Nielsen, Chair), SPACE’01 (Henglein, Chair), CAV’02 (Andersen), HCII’01 (Hansen), IEEE Signal Processing Conference, IEEE Signal Processing Conference, and IEEE Multimedia Conference (Sørensen), and ICCV’01 (Mads Nielsen). In addition, the members of the department are heavily involved in the reviewing of papers and books. 

Conclusion: The department is actively taking part in the international research community. A conference/workshop a year seems a good level of ambition.
Goal 8: To offer the expertise of the researchers in advising IT professionals, public authorities, science parks and start-ups.
Achievements: The members of the department are increasingly being consulted as experts by science parks and incubators (Symbion and CAT Innovation), when they are screening proposals for new projects to be funded. This shows that relations with the innovative environments in the region are being built up. On the other hand, public authorities, newspapers or the public apparently do not so often consult the department. 

Conclusion: The reputation of DoI as an institution of experts within development and deployment of IT is increasing, and this is very satisfying. 

Goal 9: To develop teaching materials and textbooks of high quality and make them available to the educated public, IT professionals, students and teachers.

Achievements: There is no systematic measurement of this goal. Several members have written lecture notes. Some are made available on the web and frequently downloaded (including Sestoft’s material on Standard ML and Andersen’s material on Binary Decision Diagrams.) Sestoft has written a book on Java, which will appear later this year. 

Conclusion: A proper measure of this goal has to be developed and implemented. The general impression is that high quality material is being developed and distributed, but there is no clear overview of the extent of it.

Goal 10: To participate in conveying research results to the public.
Achievements: Several research topics are published in newspapers, on web-portals, in non-specialist journals and magazines. These media include the website of the Danish Broadcast Corporation (Orbitalen)
 and Computer World Online. 

Conclusion: The number of public appearances is satisfactory. 
Concluding Summary on Progress

The Department of Innovation has been successful in meeting its goals. A traditional research department would focus on a single subject like for example image analysis or formal verification. In this department, the ambitions are higher, namely to address the broader topic of inventing something new, regardless of the actual subject. To solve this task, no less than 27 employees have been hired, and the department now is the largest of the four research departments at the IT-C. 

After the initial period of two years since the launch of the department in July 2000, the conclusion is that the department has indeed been a success. Rule-based product configuration developed within research on formal verification and 3D segmentation within medical image analysis are two of the new interesting technologies that have emerged as a result of research efforts in the department. And as such, the activities in the department are highly interesting for industry and IT professionals. 

In addition to this, papers are being accepted for conferences and journals at an acceptable rate, especially seen in the light of the high number of PhD students. High expectations are held for the future of DoI as a consequence of its huge involvement in the NEXT project and Crossroads Copenhagen (see 6.1, page 39). 

6.4.4 Department of Digital Aesthetics and Communication

Research Areas and Staff

The mission of the Department of Digital Aesthetics and Communication (DiAC) is to contribute significantly to the development of society by establishing a contemporary, cross-disciplinary, scientific understanding of the cultural, aesthetic, communica​tive and social aspects of IT phenomena. The current research areas are Computer Games/Virtual Worlds, Visual Digital Culture, Human-Technology Epistemology, and User-Technology Studies.

Due to its blending of the humanities and social science with IT, the department has attracted considerable interest since its inception, especially from younger researchers. Within the humanities and social sciences, foresighted researchers have addressed human and social issues associated with IT for several decades – but often seen from the perspective of a single academic discipline, be it linguistics, aesthetics, or sociology. At the IT-C, the researchers have the opportunity to overcome the boundaries between disciplines, faculties and departments and thereby nurture synergy and cross-disciplinarity. In addition, within the humanities and social sciences, research into IT phenomena is barely accepted as a worthy, academic endeavour. At the IT-C, IT is taken for granted, and a more fruitful research environment within these areas is thereby more likely to arise. 

The current staff consists of 12 researchers and one Administrative Officer. Details of the research staff are presented below chronologically, enabling the reader to follow the growth of the department. As the range of educational backgrounds is very broad - from computer science over film/​media/​communication studies to literary theory – the educational background will be listed in the table. 

	Name
	Position
	Employed
	Education

	Anker Helms 
Jørgensen
	Head of Department, Assoc. Professor
	September 

1999
	PhD Human-Computer Interaction

	Lisbeth Klastrup
	PhD
student
	October 

1999
	MA Literary Theory

	Ida 
Engholm
	PhD
student
	June 
2000
	MA Arts History

	Jesper 
Juul
	PhD
student
	October 

2000
	MA Danish

	Ulrik H.
Gade
	PhD
student
	October 
2000
	MA Communi​cation studies

	Gert 
Balling
	PhD
student
	May 
2001
	MA Film/​Media studies

	Mikkel Holm Sørensen
	PhD
student
	May 
2001
	MA Philosophy

	Marius Hartmann
	PhD
student
	June 
2001
	MA Fine Arts

	Jun Petersen Yoneyama
	Teaching Assistant
	August 

2001
	MA Media studies

	Troels Degn Johansson
	Assistant Professor
	October 
2001
	MA
 Film/​Media studies

	Susana 
Tosca
	Assistant Professor
	November
2001
	PhD Media studies

	Simon Egen​feldt-Nielsen
	PhD
student
	March 
2002
	MA Psychology


Scientific members of DiAC

It appears that the seniority of the staff is very low. In fact, the only tenured employee is Anker Helms Jørgensen while the rest are PhD students, Assistant Professors or Teaching Assistants. DiAC has been growing considerably: seven of the employees have joined the department within the last year (May 2001 to April 2002). The number of full-time equivalents was 15.3 from September 1999 till June 2002.

The management situation of DiAC is unusual, as the field of research of the Head of Department, Jørgensen, is Human-Computer Interaction (HCI), which rather than a DiAC topic is a DUIT topic. This is one of the peculiar situations arising when starting a new university from scratch. This has implications for supervision of the PhD students – a theme that will be addressed later. 

DiAC covers four research areas as listed below. The staff members are associated to one area in the list, but overlaps do exist. The four areas are: 

· Computer Games and Virtual Worlds (Klastrup, Tosca, Juul, Egenfeldt-Nielsen)

· Visual Digital Culture (Engholm, Hartmann, Johansson)
· Human-Technology Epistemology (Balling, Sørensen) 

· User-Technology Studies (Gade, Yoneyama, Jørgensen)

Goals

The department has three main goals (the full Mission, Vision and Goals document can be seen in [4]):

1. to create remarkable, original cross-disciplinary research results,

2. to make significant contributions to the study programmes, 

3. to make extensive contributions to the public debate.

These goals relate to items 1, 2, 3, 4, 5, 6, and 7 in the IT-C Vision (see 3.2.1). They are supported by four managerial challenges that can be thought of as sub-goals. The distinction is made because the three main goals should be the primary focus of the staff, while the managerial challenges should be the primary focus of the DiAC management. The managerial challenges are:

A. to nurture excellence in existing staff;

B. to attract excellent researchers;

C. to create an excellent PhD study programme;

D. to nurture networking and cooperation.

Progress

The progress is described according to the structure outlined above, including only results achieved during employment at the IT-C. In a few cases the results cover only the year 2001. 

Goal 1: To create remarkable, original cross-disciplinary research results.

Achievements: DiAC staff members have published quite widely
: 13 peer-reviewed journal papers, 41 papers in proceedings from international peer-reviewed conferences, 6 books, 1 edited book, 7 book chapters, 2 edited conference proceedings. The papers were published in sources with varying academic significance, ranging from the top level to an acceptable level. The rate is 4,7 reviewed papers per researcher per year - well above the general goal of the IT-C of 1 per year (see 6.2). As to the contents and the quality of the publications, see the publication list in Appendix H.

The department is planning to make computer games a focus area in DiAC. Research into computer games is a very burgeoning field - although computer games is an area with very considerable impact culturally, socially and financially. It is clear that in spite of the average young age of the computer games researchers in DiAC, they are definitely belonging to the cutting edge. 

DiAC is involved in an expression of interest submitted to the EU 6th Framework Programme, namely a Network of Excellence in Digital Games Research, headed by Profesor Frans Mäyrä, Hypermedia Laboratory, University of Tampere, Finland. It is a joint initiative of more than 80 leading universities and research institutions in Europe and the USA. DiAC staff members are also very active in establishing the International Association of Digital Games Research - along the lines of the Association of Internet Researchers (AoIR). 

A major event in the life of DiAC was the conference 'Computer Games and Digital Textuality' held at the IT-C on 1 and 2 March 2001 [24]. It was originally suggested by Klastrup and organised by her and Juul in cooperation with three Nordic researchers. The three internationally acknowledged scholars Marie-Laure Ryan, Colorado, USA, Selmer Bringsjord, Rensselaer Polytechnic Institute, USA, and Esben Aarseth, Bergen University, Norway, gave keynote lectures along with Thomas Jacobsen from the Danish game developing company, I/O Interactive. The conference attracted 16 paper submissions; 11 were selected after a review process. The conference attracted about 150 participants, mostly from Denmark, but also from many European countries. Keynote speaker Esben Aarseth stated "This conference is probably the first academic
 conference on computer games." 

The conference was followed by the international conference 'Computer Games and Digital Cultures' held in Tampere, Finland on 6-8 June, 2002, where Klastrup and Juul were members of the organizing committee [25]. This conference attracted 54 paper submissions of which 24 were selected after a review process - and it attracted about 200 participants. Thus, it is safe to say that the 2001 conference at Glentevej not only put DiAC on the international map in Digital Aesthetics, but also sparked spin-off activities.

Another significant event was the 2-day conference 'Design Research' in March 2002 organised by Engholm in cooperation with Department of History of the University of Copenhagen. It attracted 160 participants and was a strong manifestation of the state of the art of research in Design in Southern Scandinavia.

Staff members have received four grants in the period: 

· Johansson received approx. 200,000 DKK for a Nordic research seminar in Media Philosophy. 

· Jørgensen received approx. 21 mio. DKK with approx. 35 researchers from media science and social science in the project MODINET: Media and Democracy in the Network Society.

· Jørgensen received approx. 7.5 mio. DKK in connection with the DIWA project (see p.50).

· Jørgensen received approx. 5.3 mio. DKK together with three researchers from the National Institute of Occupational Health for studying workload in IT work. 

Finally, many citations of the research have appeared in acknowledged sources [26]. Prominent examples are citations of Tosca's work, e.g. in the proceedings from the ACM conference Hypertext'2001, and of Juul's work, e.g. by keynote speaker Stuart Moulthrop at the conference Digital Arts and Aesthetics, Providence, 2001. Juul was cited seven times in the proceedings of the recent conference Computer Games and Digital Cultures, Tampere, June 2002 - the same as Professor Henry Jenkins, Massachusetts Institute of Technology – and only surpassed by Esben Aarseth with 12 times.

Conclusion: Given the average young age of the staff, the research output and its quality are satisfactory. In the future, the department will focus on consolidating a few research areas. 

Goal 2: To make significant contributions to the study programmes 

Achievements: DiAC staff supervised 28 MSc thesis students and taught 24 courses at the Design, Com​munica​tion and Media (DCM) study programme. About half of the courses were developed from scratch. Among the courses were Basic Webdesign, Interaction Design, Computer Games, Digital Design History, Advanced Multimedia on the Web, Usability Engineering and IT-Sociology. The average overall result of the evaluation of the teaching was 5.10, which is well above the general goal of the IT-C of 4.75 (see 6.2.1). 

In order to make the students aware of the research in DiAC and of the PhD career opportunities, the department organised a half-day event called “DCM meets the researchers” in September 2001, where DiAC staff presented their research to the students. About 50 students participated. DiAC staff has also supervised student work with a strong research orientation. An example is a MSc thesis by a DCM student, supervised by Johansson. The thesis obtained the mark of 13 (see Appendix E) due to its originality. Based on the thesis, the student and the supervisor wrote a joint paper that was accepted at the conference 'Computer Games and Digital Culture' in Tampere in June 2002 [27]. 

In connection with the establishment of clusters of activities (see 6.1, page 38), the department intends to focus on computer games in the DCM study programme in order to create more synergy between teaching and research. This will be facilitated when Johansson takes over the responsibility of the DCM study programme in the autumn semester 2002. 

The teaching output volume (STÅ) was not satisfactory: 12 out of the required 21.0 in the spring semester 2001 and 20 out of the required 20 in the autumn semester 2001; this low result is to some extent due to the difficulty of planning the PhD students' limited teaching resources. 
Conclusion: The quality of the teaching is highly satisfactory, but the teaching output volume has not been satisfactory. Measures are taken to create more synergy between the DCM study programme and the DiAC research.

Goal 3: To make extensive contributions to the public debate

Achievements: DiAC staff is very active in pursuing external contacts. In 2001, DiAC staff gave 16 interviews on TV and radio and in newspapers and magazines and published 3 papers in serious public media - in addition to having 11 contacts with industry and 5 with artists. In addition, DiAC staff is very active in virtual communities. An example is Tosca, who is editing Hipertulia - the first online Spanish Literary Journal; it is a section of Especulo, which has more than 40.000 monthly readers.

Conclusion: The contributions to the public debate are satisfactory at present.
Managerial challenge A: To nurture excellence in existing staff

A job satisfaction questionnaire survey was conducted in DiAC in January 2002 comprising 39 questions on working condi​ti​ons, workload, psychosocial factors and managerial issues. The survey can be summarised as follows: 

The highest score befell statements like: “My work is meaningful”, “I'm generally satisfied with being in DiAC”, “The economic support is satisfactory” and “Opportunities and support for initiatives are satisfactory”. The lowest score concerned access to organisational information and pedagogical and technical support. The management of the department is currently looking into these areas.

This high job satisfaction is illustrated by the fact that a former employee found it very difficult to leave his position at the IT-C as Assistant Professor in favour of a 3-year Professor chair at another university. It was not an easy decision for him in spite of the marked difference between the two types of jobs. 

DiAC has contributed to the working environment at the IT-C through the ’Culture Club’, where DiAC staff organises monthly visits to cultural sites and events for foreigners employed at the IT-C. Balling launched this initiative. 

Conclusion: The staff members are in general very satisfied with their jobs and their contributions to the environment at IT-C are satisfactory. 

Managerial challenge B) To attract excellent researchers 

The management of the department is taking recruitment very seriously. E.g. Anker Helms Jørgensen participated in the Human-Computer Interaction top-conference CHI 2001 (Seattle, April 2001) solely in order to recruit. This resulted in two applications - one of them from a senior researcher from MIT. In addition, when staff participates in international conferences, they actively spread the word of the existence of DiAC - and hand out recruitment folders.

As to attracting good PhD applicants, DiAC is doing very well - both qualitatively and quantitatively. In 2001, 16 out of 25 applicants for IT-C grants were for DiAC, resulting in three out of four PhD students being employed in DiAC. Attracting good senior staff is more difficult. However, in 2001 DiAC employed two assistant professors, whereas in 2000 only PhD students were employed. 

Apart from these two assistant professors, three prominent researchers from abroad considered DiAC very seriously but in the end chose positions at other institutions – among other things due to better salaries and spouse tenure track career paths. 

Conclusion: Recruitment of junior staff is very satisfactory, but DiAC is severely short of senior staff, and recruitment is still difficult.

Managerial challenge C: To create an excellent PhD study programme 

The supervisors of the PhD students at DiAC are two associate professors at IT-C: John Paulin Hansen, DoI, and Jørgensen, DiAC. Their fields of research are not central to the PhD students' projects. Several internationally acknowledged researchers are therefore associated as secondary supervisors or as members of their Advisory Board, including Espen Aarseth; Mark Bickhard, Lehigh University, USA; Marie-Laure Ryan; Nina Lykke, Linköping University, Sweden; and Tom Ziemke, Skövde University, Sweden.
The PhD students follow PhD courses in Denmark and elsewhere; in general, the range of courses and their quality are appropriate. DiAC and the PhD Board of Studies at the IT-C organised the PhD course ’Philosophy of Science in the Humanities’ in December 2001 with teachers from the Faculty of Humanities of the  University of Copenhagen. Twelve students participated, half of them from outside the IT-C. The evaluations were satisfactory. 

DiAC is a member of the National Graduate School for Media, Communication and Journalism established in 2001, which received a grant of 4 mio. DKK from the Danish Research Councils. 

Klastrup has spent three months at the Department of Humanistic Informatics of the  University of Bergen, Norway, working closely with Esben Aarseth. Balling spent three months at the University of California, Los Angeles, working in N. Katherine Hayles's group in Literary-Technology.

Conclusion: The PhD study programme is progressing satisfactorily given the circumstances. But care should be exercised in order to maintain a sufficiently strong focus within the projects by drawing upon external supervisors.

Managerial challenge D: To nurture networking and cooperation 

DiAC staff holds 4 seats on editorial boards of internationally acknowledged journals and 10 seats on internationally acknowledged conference boards. In addition, DiAC staff participates in 7 international research projects and eight national projects. 

DiAC staff has organised five conferences or workshops, the most significant being the two 2-day conferences ‘Computer Games and Digital Textualities’ and 'Design Research', which were taking place at the IT-C in March 2001 and 2002. Both attracted around 160 participants from Denmark, Scandinavia and Europe.

DiAC staff has given 30 invited keynote talks, lectures and talks, and DiAC staff has participated in about 50 conferences, seminars and workshops, most of these being international and in most cases with a paper presentation. 

Eight international researchers have visited DiAC, among these Charless Ess from Drury University, Missouri, USA and Esben Aarseth.

In conclusion, given the average young age of the staff, the result is very satisfactory. The individual staff members have very good individual networks, and this development is expected to continue. The challenge will be to create synergy within and between these networks. 

Concluding Summary on Progress

Given the average young age of the scientific members of the department, the progress in DiAC is satisfactory on almost all accounts. After an initial phase of building up the department, where good people were employed with less emphasis on their specific research areas, the department is now entering a consolidation phase, where activities will be strengthened in existing areas, in particular within Computer Games. In the future, a strong emphasis on recruitment of good senior people will be maintained.

7 Infrastructure

The IT-C has since the beginning in 1999 been located at an interim location at Glentevej in Copenhagen. The construction of the new domicile for the IT University in Copenhagen started in December 2001.

Below is a description of the premises at Glentevej followed by a short overview of the new building in Ørestad 

7.1 Infrastructure at Glentevej

The IT-C is located in a building complex in the north-western part of Copenhagen. At present, the IT-C occupies approx.10,000 gross sqm spread over 4 floors and a basement. The basement (parking and storage) and a terrace cover 2,000 sqm. The remaining 8,000 sqm cover the actual facilities (offices, class rooms, canteen, etc.)

In 1999, the IT-C started off with the first 2 floors of the building totalling 4,500 sqm. In 2000, the 2 top floors became vacant, and in August 2000 the IT-C included these in its premises.

The building now contains:

· 4 lecture halls (with 200 seats, 60 seats, 50 seats and 30 seats, respectively)

· 10 class rooms with computers

· 1 Internet café 

· 6 class rooms without computers

· 5 study areas (rooms arranged with tables and chairs)

· 4 offices for thesis students 

· 58 offices for the staff

· 1 canteen (approx. 180 seats)

We can offer the students access to some 258 computers. A major part of these (178) are located in classrooms. When there is no teaching, these computers can be used by any student.

We have 26 computers situated in 4 offices allocated only to thesis students. 2 or 3 students normally share each of these 26 computers.

Available is also 15 laptops that can be booked by the students for shorter periods of time.

	Class room

(MAC)
	LinuxLab (PC)
	Class rooms (PC)
	Internet café

(PC)
	Offices for thesis students

(PC)
	Laptops

(PC)
	Total

	10
	11
	168
	28
	26
	15
	258


Number of computers available to students

All staff and students have access to the building (and computers) 24 hours a day all year round by use of a key card. 

	Rent
	9.10

	Electricity
	0.55

	Heating
	1.00

	Telephones
	0.18

	Security and fire warning systems
	0.30

	Cleaning 
	1.10

	Maintenance
	0.70

	Total
	12.93


Main running costs 2002 (in mio. DKK)

7.2 Infrastructure in Ørestad

In December 2001 the construction of a new building in Ørestad
 (a new district in Copenhagen), which is to house the IT-C, started. The new building is supposed to be completed by summer 2003, although at this moment it is most likely to be delayed for 3 or 4 months. The building is owned by the state, but the IT-C has contracted it on a long-term lease agreement.

The new building
 will be 23,500 gross sqm in size. 4,500 sqm of these will be the basement. The remaining 19,000 sqm above ground cover the actual facilities, which are spread over 6 floors.

The building will contain:

· 6 lecture halls (with 300 seats, 130 seats, 2 x 77 seats and 2 x 60 seats, respectively)

· 10 class rooms with computers

· 14 class rooms without computers

· 1 multimedia lab

· 1 hardware lab

· 200 offices for the staff

· 1 canteen (approx. 420 seats)

· 1 library

It is estimated that there will be approx.350 computers available to the students. Apart from computers in the 14 classrooms, there will be computers placed in the library, in open hallways and in different labs in the building.

As the number of admitted students is increasing every semester (see 5.3), and as the number of scientific staff - and to some extent administrative staff – is consequently increasing (see 4.6), the IT-C is now facing the fact, that the present premises at Glentevej are becoming too small to properly accommodate and facilitate students and staff. As there is still more than one year to go before the relocation to Ørestad, the IT-C students and staff will have to accept a period with shortage of space and facilities. 

8 Finances

The IT-C aims at having a sound economy and would like to be generally known as a financially responsible institution. Below is described the sources of income of the IT-C, the manner in which expenses are committed and finally the expected future financial situation. 

8.1 Income 1999-2003

The income of the IT-C stems from three different sources:

1. Income based on activity

2. External research funding

3. Non-activity based grants from the Ministry of Science, Technology and Innovation

In the period 1999-2001, the distribution of income on the three income sources has been:

1. Income based on activity: 24%

2. External research funding: 3%

3. Non-activity based grants: 73%

For distribution of the 3 types of income, please see the tables below.

	
	1999
	2000
	2001
	2002 (b)
	2003 (b)

	Activity based government grants
	0.0
	13.5
	25.9
	32.7
	38.9

	User payment
	0.2
	0.9
	3.1
	4.3
	5.0

	Misc. income
	0.0
	0.4
	0.5
	0.3
	0.3

	Total
	0.2
	14.8
	29.5
	37.3
	44.2


Income based activity, 1999-2003. (in mio. DKK), (b) = budget

	
	1999
	2000
	2001
	2002 (b)
	2003 (b)

	Research funding
	0.7
	2.9
	2.7
	4.0
	5.0


External research funding, 1999-2003. (in mio. DKK), (b) = budget

	
	1999
	2000
	2001
	2002 (b)
	2003 (b)

	Basic research
	7.0
	12.7
	28.5
	33.2
	31.8

	PhD Study Programmes
	0.1
	4.0
	4.2
	5.3
	5.2

	Rent
	7.0
	7.0
	9.2
	9.5
	9.5

	Other purposes

	23.0
	19.4
	10.8
	3.0
	3.0

	Basic grant
	1.0
	1.1
	1.1
	1.1
	1.1

	Total
	38.1
	44.2
	53.8
	52.1
	50.6


Non-activity based grants from the Ministry of Science, Technology and Innovation etc. 1999-2003 (mio. DKK), (b) = budget

The activity-based income of the period has grown from 0% to approx.40% of the total income. This has happened concurrently with the scaling down of the start-up grants.

The increase in the activity-based income is expected to continue in the coming years. The increase will be based on continued growth in the admission to the Master of Science Programme and on a forcible growth in the Open University (Master and Diploma study programmes and single subjects)

The project-oriented research incomes have not shown the expected growth in 2000 and 2001. This is due to the fact that the implementation of the large number of courses offered to students has drawn resources away from research activities. This development seems to terminate during 2002, as we have entered several large agreements on cooperation. It is a highly prioritised goal to seek an increase in the external research income in the coming years, both in absolute and relative figures.

It would not have been possible to establish the IT-C as fast as it has actually happened, had it not been for the considerable initial capital received from the Ministry of Science, Technology and Innovation and the Ministry of Education in 1999-2001. The initial capital has terminated in 2001.

A multi-annual agreement adopted by the Danish Parliament has secured a considerable growth in research grants from 2001 and onwards. The agreement has secured that in 2002 there is a balance in the income originating from education and the research grants from the Ministry of Science, Technology and Innovation. However as of 2003, the IT-C will experience that the research grants will be far less than the income originating from education. 

According to [1], the IT-C was promised a special research grant. This special research grant was supposed to grow as the number of staff at the IT-C increased. During the implementation phase, when considerable resources have been focused on education, the lack of the special research grant has not been a problem. The above-mentioned agreement adopted by Parliament has even given the extra possibility of enhancing the quality of education and research. But in the years to come, when the IT-C has to spend relatively more resources on research, it is worrying that the research grants from the Ministry of Science, Technology and Innovation are decreasing, and that there is no mechanisms for growth. The realisation of the IT-C research goal requires increasing research grants in the years to come.

8.2 Principles for the allocation of expenditures

The IT-C wishes to have a healthy economy in the long term and must at all times be a financially responsible institution.

Five principles are ruling our allocation of funds:

1. Research grants are given on an equal basis to internal and external research projects (see below).

2. All scientific staff with teaching obligations share these obligations equally.

3. Resources to departments are affected by the projects the departments undertake.

4. Funds are saved up for foreseeable expenses.

5. All scientific staff can dispose of a fixed yearly amount for miscellaneous expenses.

Re 1: The education and research activities of the IT-C take place in a network with as much co-operation as possible with educational and research institutions in the region. The Master of Science study programmes Interdisciplinary IT and Electronic Business are fully outsourced to Roskilde University (RUC) and Copenhagen Business School (CBS). RUC and CBS do not only receive funds for their production of education, but they also have research funds at their disposal. 

From 1999 to 2001, RUC and CBS received 1 research DKK every time they earned 1 DKK on education. From 2002, it is agreed that the research environments at RUC and CBS receive research funds following the same principles as the four research departments at the IT-C. This way of distribution is described below. 

Also the Technical University of Denmark (DTU), the Royal Veterinary and Agricultural University (KVL) and the University of Copenhagen (KU) receive research funds from the IT-C. In 2000 all 5 institutions received a total of 3.6 mio. DKK, and in 2001 they were allocated 8.1 mio. DKK.

Re 2: Employment of staff in jobs as professor, associate professor, assistant professor, amanuensis and PhD student redeems a reduction in teaching production.

Teaching production is measured in STÅ (see 4.6.2). Each year, each single research department is granted a number of scientific jobs, and according to the number of jobs, a certain STÅ is stipulated for each department. Different STÅ are stipulated for the different jobs: The professors and associate professors must produce most students and the PhD students the fewest. Each department is granted a STÅ deduction to make up for the administrative functions of the staff.

This principle gives the scientific staff an incentive to offer teaching for the large classes. At the same time this principle guarantees that all scientific staff contribute to the income of the IT-C. Also the principle guarantees that all permanent scientific staff have equal research possibilities. 

From 2002, the research environments at RUC and CBS are granted research funds according to the following model: On the basis of the number of STÅ that the scientific staff produce, it is calculated how much funding a corresponding STÅ would have released at the IT-C, and the amount is then transferred to RUC and CBS.

Re 3: None of the departments receive predetermined funding beyond that which is implied by their current staffing. All the departments are awarded grants on the background of previous achievements such as the STÅ production and the plans/goals for the coming year.

It is an important principle at the IT-C that the best projects regardless of the department can seek funds centrally.

Re 4: It is part of the financial planning at the IT-C to establish savings for bigger foreseen expenses. For instance, bigger savings have been made to cover expenses related to the relocation to Ørestad in 2003. Unfortunately, the 2001 savings collided with the intention of the government to reduce institutional savings, and the government confiscated 20% of the savings of the IT-C.

Re 5: All scientific staff at the IT-C have personal disposal of DKK 25,000, which can be used to cover minor operating costs, travel expenses, conferences, etc. It is called the staff’s “gadget account”. This arrangement gives an unbureaucratic and frictionless day-to-day administration.  

8.3 Expenses 1999-2003

The expenses of the IT-C in 1999, 2000 and to some extent in 2001 have been influenced by the fact that the IT-C was an institution going through a phase of establishment. Very large parts of the budget were allocated for the establishment and arrangement of classrooms, offices etc. and for the organisation of a wide supply of courses. From the middle of 2001, expenses were characterised more by being operating costs than establishment costs.

The budgeted expenses for 2003 do not contain any expenses for the relocation to Ørestad. This is due to the fact that the date for relocation is not set and the funding of the relocation has not yet been negotiated with the Ministry of Science, Technology and Innovation. Expenses related to the relocation are so big that the working income of the IT-C and its savings cannot cover them.

	
	1999
	2000
	2001
	2002 (b)
	2003 (b)

	Education
	4.8
	20.2
	28.3
	30.0
	34.0

	Research
	2.1
	12.9
	27.4
	31.5
	31.5

	General administration

and management
	14.1
	6.9
	9.5
	11.0
	12.0

	Running of building
	3.1
	8.3
	8.7
	10.0
	12.0

	Rent and maintenance
	3.5
	10.5
	9.8
	10.0
	10.0

	Other purpose
	0.0
	0.5
	0.4
	0.5
	0.5

	Total expenses
	27.7
	59.2
	84.0
	93.0
	100.0


Expenses 1999-2003 divided into purposes (in mio. DKK), (b) = budget 

The two most striking features in the development of expenses is the relative modification of the growth of educational expenses and the striking increase in research activities that has taken place in 2001.

The educational expenses grew from 20 mio. DKK in 2000 to 34 mio. DKK in 2003, a 70% growth. The educational production will grow from 167 STÅ to 650 STÅ in 2003, a growth of 289%. In other words, the price for each produced STÅ in 2003 will fall to less than half of the price in 2000.

In 1999, 2000 and 2001, the IT-C spent a big amount of resources on the recruitment of new permanent staff. The result of the recruitment phase shows distinctly in 2001 when the research expenses increase markedly.

8.4 The Result 

	
	1999
	2000
	2001
	2002(B)
	2003(B)

	Result of the year
	​11.3
	2.7
	5.3
	0.0
	-0.2

	Withdrawn savings
	
	
	-4.0
	
	

	Accumulated result
	11.3
	14.0
	15.3
	15.3
	15.1


The financial status of the IT-C is shown in the table above (in mio. DKK):

It is expected that the total savings of 15.1 mio. DKK will be used completely in connection with the relocation to Ørestad. The total expenses in connection with the relocation are approx. 40 mio. DKK. Therefore the IT-C needs an additional allowance of 25 mio. DKK in connection with the relocation.

8.5 Future needs

Today, the IT-C has a balance between revenue and operational expenditure. We have succeeded in building up the IT-C over a very short period of time due to a huge commitment of the staff and the necessary additional grants from the Ministries of Science and Education, respectively. The IT-C has as far as possible saved up for the relocation to Ørestad.

The IT-C faces the following financial challenges in the years to come. It has:

· to establish a grant model which ensures that the research grant from the Ministry of Science, Technology and Innovation grows concurrently with the growth of the education and staff of the IT-C. Without such a model the IT-C will not be able to establish the internationally acknowledged research environment that is set up as a goal;

· to increase the amount of external project-oriented research grants;

· to establish the savings necessary for the relocation to Ørestad. This demands partly a one-off allowance of approx. 25 mio. DKK, partly a permanent increase of the non-activity based grants to cover the higher rent in Ørestad;

· to maintain high student study activities and hereby ensure a high completion rate and short study periods plus stable incomes;

· to rationalise the work processes constantly and thus avoid an increase of the administrative expenses.

9 Conclusion

On the basis of the description in the previous chapters, we shall now answer the questions, which we raised in the introduction, namely:

1. To what extent do the results reached by the IT-C live up to what the external stakeholders originally asked for?

2. To what extent has the IT-C achieved the goals set in its contract with the Ministry?

3. How far along the way is the IT-C towards reaching its vision?

We will answer them in reverse order.

9.1 Towards the Vision

We will go through the points in the vision and state for each of them the extent to which we believe we have made progress towards the vision. In cases where we feel that there have been barriers, we will list those barriers.

1. The IT-C is to be counted among the leading organisations in the evolution of IT

The idea behind this vision is that the IT-C will not be content with keeping up with the development within IT, although that in itself is no mean feat. The IT-C will make contributions to the state-of-the-art in IT understood in the broad sense, which we defined in 3.1.

While we can hardly claim that the IT-C is yet counted among the organisations that drive the evolution of IT, we believe that we have made some very important contributions. We have reformed the way in which IT is defined and taught at university level in Copenhagen, and we have produced what we believe is important research ranging from solving open problems in theoretical computer science to pioneering computer games as an academic discipline.
2. The IT-C is to conduct research at the highest scientific level as judged by the international peer communities

The point of this vision is that in order to be a university that can deliver education at the highest level and, more generally, deliver value to society, one must be a strong player on the international research scene. If not, one would not have access to, let alone contribute to, the most advanced and most recent knowledge, and one would gradually become unable to even follow current developments and deliver up-to-date education at university level. Nor would one be able to provide society with an informed view of the possibilities and limitations of emerging technologies.

As was documented in 6.4, all four research departments have produced research, which has been peer reviewed and accepted at top international conferences and journals within their areas of expertise. In fact, there has been an exceptional result, namely the construction of a parametric, domain-theoretic model of polymorphism - a problem that has been recognised as a hard, open problem since 1983 at institutions like Carnegie Mellon University and Cambridge University.

3. The IT-C is to conduct research, which creates added value for society, including Industry and the Public Sector

The point about this vision is to balance the values of the academic peer communities with the values of society at large, since these values are different
. 

Some of the ways in which research at the IT-C creates value for society are:

· The research on rule-based product configuration (see 6.4.4) has resulted in the start-up company ConfigIt Software, which now delivers the technology embedded by Danfoss A/S
 in its complex, computer-controlled refrigeration systems. This solves a difficult problem for Danfoss A/S, namely how to make it easy and safe for their customers to configure the generic systems, which they produce. Many other practical problems are of the same nature - from configuration of PCs to configuration of financial systems – and consequently, the prospects for even further use of this technology are good.

· The research on 3D segmentation (see 6.4.4) has led to new medical software, which makes it possible to build virtual 3D models of organs and pathologies in the human body. The software is already in clinical use in British hospitals.

· The IDAK project (see 6.4.3) has taken research within computer-supported cooperative work (CSCW) to the shop floor. It has created close alliances with more than 40 difference companies that are interested in using CSCW in order to improve cooperation on the shop floor. Researchers of the IT-C engage in a dialogue with Industry, and this dialogue is beneficial to both Industry and research.

The three examples above are examples where researchers at the IT-C have engaged directly in technology transfer with private companies. There are more indirect ways in which researchers at the IT-C provide the basis for such transfer, e.g.:

· Writing a textbook on demand specifications of IT systems (see 6.4.2).

· Engaging researchers with Master students and developers at Navision in order to identify interesting research problems (see 6.4.2).

Finally, the IT-C has made a conscientious effort to contribute to the public debate in a non-partisan, professional manner. Researchers from the IT-C have supplied the material for a monthly column in Orbitalen, and they have appeared in numerous interviews in national newspapers on a wide variety of topics. 

4. The IT-C is to offer research-based IT Master of Science programmes, which attract and excite excellent graduates from a wide range of bachelor degree programmes (primarily within the natural sciences, the humanities and the business studies main areas)

The IT-C triangle (see 5.2) has reformed the way in which IT is being defined and taught at university level. The Master of Science programmes have attracted even more students than were forecasted in the original government report [1] in spite of the downturn within the IT industry during the last two years. Judging by the marks of the bachelors we admit, the general standard of the students we attract is very good on most programmes. We would like to point out, however, that there are cases where we are faced with a difficult choice between either not admitting excellent applicants or admitting both weak and excellent applicants (see 5.3). These difficulties arise as a consequence of general legislation at the national level. Obviously, the IT-C would like to see these rules revised; it would be fairer to applicants and more in line with the overall mission of the IT-C.
Judging by the results of the course evaluation system (see 5.6), students generally like studying at the IT-C: Both courses, teachers and the institution as a whole consistently receive very high grades from the students. Indeed, we know that 70% of those who apply to the IT-C, apply because they have heard good things about it from other students, from friends or from family. Finally, we attract students from more than 90 bachelor degree programmes, and they primarily come from the natural sciences, the humanities and the business studies main areas.

5. The education offered at the IT-C is to result in the production of a large number of graduates who have qualifications, which employers consider highly attractive

According to the information, we have been able to gather so far, 80% of the graduates are in job after less than a year (see 5.7). This is good, considering that many companies have downsized over the last two years. It is too soon to tell whether employers consider the qualifications of the graduates highly attractive, but we continue to follow the graduates closely in order to gather more information about this. 

6. The research education offered at the IT-C is to contribute to a marked increase in the volume of first-rate IT-research in Denmark

The IT-C currently has less than 30 PhD students; i.e. the number of senior researchers equals the number of PhD students. 

In the national debate, it has been argued that even if the universities had more funding for PhD students, they would not be able to fill the positions with good candidates, because the candidates prefer to work in industry. That argument does not apply to the IT-C. In fact, in one round of applications we had 43 qualified applicants competing for 4 scholarships (see 6.3.1).

Since 1999, the government funding for PhD students has reflected the numbers in [1], which allocated 14 PhD scholarships for the IT-C for the first year but only a total of 7 for the following years. Fortunately, the IT-C has been able to supplement these numbers significantly by external funding (see 6.3.1). Moreover, we have engaged in the establishment of several new PhD schools with other universities. In short, we feel that we have done what was possible with the resources available. 

We would like to point out that we could do much more to increase the volume of first-rate IT-research in Denmark, if we had more PhD scholarships. We have used all our PhD scholarships, but we have both the applicants and the supervisors to at least double the number of PhD students.

7. The IT-C is to provide lifelong learning programmes at Master's and Diploma level, which lay emphasis on practically oriented but durable knowledge

The Master and Diploma programmes have not attracted the number of students that we hoped for - not even after intensive campaigns in the press. However, we are now experiencing success with offering single-subject 12-week courses that can be used as modules in the Master and Diploma programmes (see 5.2.4). Part of the reason for this success has been a change of the format of teaching. In particular, we have increased the number of courses that take place outside normal working hours, and we have increased the number of courses using net-based education. One of our central goals is that at the end of 2003, one quarter of all our courses must be offered outside normal working hours or using net-based education. This goal is within reach.

8. The IT-C is to work with its constituents on formulating visions and goals and develop the organisation that best achieves the goals

The point of this vision is twofold. 

Firstly, we take the formulation of visions and goals very seriously at the IT-C: Management and staff work together on formulating the visions and goals, and they use them on a day-to-day basis to support decision-making and ensure progress. As an example of how seriously this work is taken, consider the way we have organised our research departments. They are organised not by subject but by the types of goals the researchers pursue, and on top of that all research departments are temporary. 

Secondly, we listen to what our stakeholders think about us, and we are well aware of our responsibilities to society at large. The importance of the stakeholders is evident in the Interim Board of Directors of the IT-C: Five out of the nine board members represent the interests of society in general. We do not believe that being a first-rate institution for teaching and research implies that one has to be a self-serving ivory tower. So we take steps, which keep us on our toes - e.g. the course evaluation system, which makes student ratings of the IT-C publicly available. We work with stakeholders in our Teaching Advisory Board. We participate in the formulation of IT strategies at a national and European level together with government and industry. We contribute to the establishment of public-private partnerships, notably Crossroads Copenhagen. 

In our experience, getting the private-public cooperation to work takes a great deal of effort from everybody involved. We would like to encourage the Danish Government to give financial support to those initiatives that private and public sector companies have entered into. The IT-C is keen on participating in meta-structures such as Crossroads Copenhagen, and the IT-C is sufficiently agile and well organised to be able to contribute significantly, if provided with favourable financial and organisational conditions. 

9.2 The Development Contract

The development contract between the IT-C and the Ministry of Research and Information Technology [7] contains a long list of goals and prerequisites for reaching those goals. The extent to which these prerequisites and goals have come true has been documented in detail in the annual report for 2001.

By and large, the conclusion is that the state has been able to provide the funding and other prerequisites assumed in the report, and that the IT-C has delivered the results we set up as goals. In particular, the Ministry has promised the IT-C that it will get funding for covering the rent of the new buildings in Ørestad. 

There are unresolved problems, however. The most pressing one at the moment is that the IT-C is short of around 25 mio. DKK for the relocation to Ørestad in 2003 (see 8.4).

9.3 Does the IT-C Deliver What the Stakeholders Wanted?

Returning to the report [1], which we summarised in 2, we believe that the IT-C has managed to deliver the goods on almost all accounts: 

· We have created new, research-based IT study programmes, which appear to meet the requirements of users.

· We have attracted a much wider segment of young people than IT education did in 1999.

· One third of our (many) students are female.

· We have attracted students from more than 90 different bachelor degree programmes to IT to complete a higher education programme

· We have considerable success with our single-subject courses for working people.

· We conduct research that is at the forefront at international peer communities.

· We conduct research that is of value to society at large (in accordance with the national strategy for IT research).

· We have engaged in dynamic public-private interaction.

· The IT-C and the universities in the region have created an exceptionally large and unified supply of IT-courses for graduate students in the region.

The only point where we have not made as big a contribution as we could has been in increasing the number of researchers. We believe that there was an inconsistency in the original report [1] concerning the ambition to increase the number of researchers and the number of PhD scholarships that were budgeted for the IT-C, and this discrepancy remains with us today.

The overall picture, however, is that we believe we are delivering what stakeholders wanted on all other accounts.

Appendix A: List of Theses and Final Projects

· A study of the Construction of Satirical and Allegorical Meaning in Short Computer Games for the www

· Balance control and strategies for a dynamic animation of a ballet dancer

· Benchmarking of the e-readiness of Danish companies

· Business Intelligence

· Compact Labelling Schemes in Trees for Ancestors, Parent and Nearest Common Ancestor Queries

· Configuration of LEGO Gear

· Configuration via the Internet

· Customer Relationship Management in Wire & Cable

· Describing experiences gained by design and implementation of Bluetooth applications

· Design of a software architecture for distributed information systems based on Enterprise Java

· Designer furniture – Case analysis of the implementation of an Internet portal

· Designing for Contemporary Culture

· Digital Scenography

· Distributed Text Editor

· Domain names

· Echelon Cross-Media under Surveillance

· External Links – Personal links on the World Wide Web

· Euroarch – a community website for researchers and students within European archelogy

· Home-based telework - A holistic view

· Labelling schemes for ancestor, parent an sibling queries

· Location Based Services

· Modelling Law - A logical Model of the Danish Act on Social Pensions and Web-tool

· News on context

· Online Fraud: Protecting Danish consumers from fraudulent commercial electronic messages

· PAASTA A Sublayer for supporting sequencer-like applications in an ad hoc network context

· Positions-based site for the mobile Internet

· Realistic Illumination in Interactive Architectural Models

· Restoration of Scratches and Blotches on Colour Film

· Roles in object-oriented modelling

· Standard systems vs MUST

· Technical Solutions and Test Environment for Multimedia Applications in 2G Mobile Terminals

· Text production for the internet

· The Mobile Internet in Denmark - from a Danish business perspective

· The legal implications of online employment contracting in the European Union as they affect LinGo!

· Use of internet for intellectual cooperation

· Use and form of documentation in an IT helpdesk – a case study

· Virtual Reality – the Soma of the Future?

· Wireless Communication Technologies and Mobility

· XML and internet services

· Maconomy in Post Denmark, procurement

· Use of George Kelly's theories for musical determination of taste on the Internet 

· Study of how 3D-objects can convey information and values

· Branding - When senses provide companies with strength

· Dancing with users - a specialisation in the energy field between user involvement, concept development and interaction design

· The eventful airport, an interactive exhibition 2005

· The cultural meeting between user and web-site

· Digital administration - preliminary study of public organisations

· Electronic distribution channels - at tool of change in Bang & Olufsen

· Flow++ - Development of a technique for communication of user data 

· Simplification versus covering up in OOP teaching for Beginners

· IT-systems development with users

· Implementation of CRM-supported systems in companies

· Innovation in knowledge networks - the story about strategic hesitation and intuitive conduct

· Innovation in knowledge networks - the story about strategic hesitation and intuitive conduct

· Internet-based learning communities / Neducate

· Internet strategy, user behaviour and adaptation of web sites

· Concept development, pilot production and business plan for fashion web site

· The possibilities of using audio as an interface on mobile equipment (WAP)

· Optimisation of procurement processes via e-procurement – a case study of e-procurement in Carlsberg Breweries A/S

· PR-portal on the Intranet - a value-creating initiative for Navision's PR-departments

· RealTrade. Development of multi-user real time systems in Java 

· Share and share alike ... knowledge sharing via the Intranet as a user experience and strategy

· Strategies for user participation and anchoring within IT-consultancy - see case study

· Success or failure: - Organisational and individual matters in connection with the implementation and use of GroupWare

· The Cooperative Community - An analytical concept which focuses on the support of the social components of cooperation

· Time-critical systems development

· Development of business strategy - for a Danish electronic market place

· Development of general data warehouses. Information analyses, data modelling as well as implementation of data warehouse in COOP Denmark

· The knowledge concept and knowledge management - compatible entities? A philosophically based analysis of knowledge management

· Web-based support for distributed cooperation on IT-terminology

· www.barselnet.dk - an online community for women on maternity leave

Appendix B: List of Courses

	Design, Communication and Media 

	Advanced 3D modelling               

	Advanced multimedia production at the Internet         

	Basic Web Design                 

	Computer games II                

	Database-based web publishing             

	Design of complex user interfaces for the web; advanced course in graphic design 

	Digital sound                 

	Digital Video Post Production and DVD-Production         

	Interaction design                

	Interactive 3D-beginner               

	Introduction to IT as a medium of communication         

	IT Sociology                  

	Managing digital content production 

	Operationel analysis of web behavior            

	Text communication at the Internet            

	User perspectives and the media of the future         

	Virtuel worlds and spaces              


	Electronic Business 

	Central Databases               

	Digital Marketing                

	E-commerce - markets and business models           

	IT innovation and startup             

	Internet law 1                

	Internet law 2 / International Internet law         

	Object-Oriented Programming in Java            

	IT Project management               

	IT-security                 

	Knowledge management                

	Science theory and e-commerce            

	Supply Chain Management               


	Internet Technology 

	Communication Complexity               

	Computer Security                

	Concurrency                  

	Distributed Systems                

	Domain Theory and Lambda Calculi             

	Efficient Algorithms and Programming            

	Logic and Computability               

	Mobile Systems                 

	Models and Languages for Concurrency and Mobility        

	Networks and Protocols               

	Web Programming                 


	Multimedia Technology 

	Advanced Image Analysis               

	Computer graphics                

	Computer Vision                 

	Digital Post Processing of Cinema Movies.          

	Image Analysis                 

	Introduction to multimedia systems            

	Signal Processing                

	Symbolic dynamic systems and coding            

	Virtual Reality Systems               


	Software Development 

	Advanced algorithms                

	Advanced object-oriented programming            

	Computer Supported Cooperative Work            

	Database Systems                 

	Design and designers                

	Design of user interfaces and data            

	Introduction to algorithms and data structures         

	Introductory programming               

	IT strategy                  

	IT-project management               

	IT: Platforms and Organisation             

	Mobile and global user interfaces            

	Object-oriented programming              

	Programmering languages: Interpreters and translators       

	Software Engineering                


	Interdisciplinary IT 

	Databases                  

	Design in an Organisational Context            

	Distributed Systems                

	Interactive Systems and Project Management          

	Introduction to Programming              

	Object Oriented Programming              

	Paradigms of Programming               

	Tools and Concepts in Programming            


	Open University

	Advanced multimedia production at the Internet         

	Basic Graphic Design                

	Basic Web Design                 

	Computability and Semantics              

	Database Systems                 

	Discrete Mathematics for Computer Science          

	Interactive 3D beginner               

	Introductory Programming               

	IS and IT Strategy                

	IT-project management               

	IT: Platforms and Organisation             

	Java on Mobile Information Devices            

	Networks and Protocols               

	Operationel analyses of web behaviour           

	Target group analysis               

	Tele Information: Strategy - Creativity           

	Text communication at the Internet            

	Usability                  

	Web Programming                 


Course descriptions can be found at: http://www.it-c.dk/KursusBase/Kurser/ 

Appendix C: Links to Five Course Descriptions

Advanced multimedia production on the Internet 

http://www.it-c.dk/info/evaluering/course1.pdf
Computer security

http://www.it-c.dk/info/evaluering/course2.pdf
Image analysis

http://www.it-c.dk/info/evaluering/course3.pdf
Introductory programming

http://www.it-c.dk/info/evaluering/course4.pdf
Learning and IT

http://www.it-c.dk/info/evaluering/course5.pdf
Appendix D: Contact Information

The board is welcome to contact the following graduates:


Name: Christian Hagel-Sorensen

Programme: DCM, graduated February 2002

Job title: Usability specialist

Employer: Navision a/s

Phone: + 45 45 67 99 37

E-mail: chso@navision.com
Name: Louise Barkhuus 

Programme: DCM, graduated June 2001
Job title: PhD student

Employer: The IT university of Copenhagen

Phone: + 45 38 16 88 09, + 45 39 27 47 79, + 45 27 12 57 03

E-mail: barkhuus@itu.dk
Name: Kar Leung Chong

Programme: SWD, graduated August 2001

Job title: System developer

Employer: TELMORE A/S

Phone: + 45 61 33 88 88

E-mail: kc@telmore.dk
Name: Stine Digens Helweg

Programme: IIT, graduated September 2001
Job: Analyst

Employer: DSB Informatik

Phone: + 45 33 54 02 92

E-mail: sdh@dsb.dk
Name: Jakob Diness
Programme: EB, graduated August 2001
Job title: Functional consultant, CRM 

Employer: Consit A/S 

Phone: + 45 32 96 16 48 (home), + 45 20 88 36 01 (mobile) + 45 70 20 20 69 (Consit A/S)

E-mail: jakob@diness.dk
Notice: If the board wishes to contact Jakob Diness they must call him in advance and let him know how much time they expect him to spend.

Name: Rikke Vogelsang

Programme: SWU, graduated February 2002
Job title: Consultant

Employer: Maersk Data

Phone: +45 39 10 25 16

E-mail: rvo@maerskdata.dk
The board is welcome to contact the following students:


Name: Joacim Jeppesen

Programme: DCM (Start: Spring 2001, Finish: Summer 2003)

Phone: +45 32 55 41 59

E-mail: jj@it-c.dk
Name: Mohamed Azzouzi
Programme: INT (Start: Spring 2001, Finish: Summer 2003)

Phone: +45 20 93 24 02
E-mail: moaz@it-c.dk
The board is welcome to contact the following employers:


Name: Lars Aagaard

Title: Head of Section 
Company: DSB Informatik

Phone: + 45 33 54 03 97

Mobile: + 45 21 48 62 24

E-mail: laa@dsb.dk
Name: Morten Godsk

Title: Director, Partner

Company: Consit A/S

Phone: + 45 70 20 20 69
Mobile: + 45 40 82 00 25

E-mail: mgodsk@consit.dk
The board is welcome to contact the following chairmen of the board of external examiners:

Within computer science:

Name: Michael Schwartzbach

Title: Associate Professor

Address:

Computer Science

University of Aarhus

Ny Munkegade, Bygn 540

8000 Århus C

Phone: + 45 89 42 33 74

E-mail: mis@brics.dk
Fax: + 45 89 42 32 55

Within electronic engineering:

Name: Henrik Nielsen

Address:
Korshøj 206

3670 Veksø Sj.

Phone: + 45 56 37 21 21

E-mail: Henrik.Nielsen@surfmail.dk
Fax: + 45 56 31 50 42

The board is welcome to contact the following two members of the Teaching Advisory Board:

Name: Peter Trier Schleidt

Title: Vice President

Company: Danske Data 

Address:

Holmens Kanal 2-12

1092 København K

Phone: + 45 43 25 03 42

E-mail: peter.schleidt@danskebank.dk
Name: Nikolaj Nyholm 

Title: Vice President

Company: SpeedNames 

Address:

Rejsbygade 8 A 

1759 KøbenhavnV 

Phone: + 45 70 27 70 77 

E-mail: nikolajn@ascio.com
Appendix E: The Danish 13-point Marking Scale

The Danish 13-point marking scale has been defined by the Ministry of Education and is intended to ensure uniformity in the evaluation of achievements.

13:
is given for the exceptionally independent and excellent performance

11:
is given for the independent and excellent performance


10:
is given for the excellent but not particularly independent performance


9:
is given for the good performance, a little above average 


8:
is given for the average performance


7:
is given for the mediocre performance, slightly below average


6:
is given for the just acceptable performance


5:
is given for the hesitant and not satisfactory performance

03: 
is given for the very hesitant, very insufficient and unsatisfactory
performance


00:
is given for the completely unacceptable performance

The mark of 13 is used very rarely and then only for an extraordinary performance.

The mark of 6 is the lowest pass mark for examinations where a pass mark is required.

Apart from the 13-point scale, the assessment of ‘bestået/ikke bestået’ (pass/fail) may be used.

Appendix F: Examples of MSc theses, four-week projects and final master of information technology project

Examples of MSc theses

Realistic Illumination in Interactive Architectural Models written by Mads Nyholm (MSc in Information Technology – Multimedia Technology).The thesis is available at: http://www.it-c.dk/dokumenter/mmt-rapporter/NyholmThesis2002.pdf
A logical model of the Danish Act on Social Pensions and a web-tool (ASP, JAVASCRIPT, PML) written by Ioanna Henriksen (MSc in Information Technology – Internet Technology).The thesis is available at: 

http://www.it-c.dk/int/Specialer/Ioanna/Thesis.htm
Opdeling af indhold, funktionalitet og layout i web-applikationer written by Bjarne Hersom (MSc in Information Technology – Interdisciplinary IT). The thesis is available at: http://www.it-c.dk/info/evaluering/bjarne_hersom.pdf
Notice: Abstract in English. 

Compact Labeling Schemes in Trees for Ancestor, Parent and Nearest Common Ancestor Queries written by Susanne Skytte Olsen (MSc in Information Technology – Software Development). The thesis is available at: http://www.it-c.dk/info/evaluering/susanne_olsen.pdf
Examples of four-week projects

Internet Technology

Development of a generic SmartCard written by Kasper Bøgebjerg Pedersen, Søren Eduard Jacobsen and Morten Primdahl. The project is available at: http://www.it-c.dk/~morten/project/ocf/index.html
Design, Communication and Media

Tranzmobile written by Louise Barkhuus, Mikkel Cauchi, Kevin Cook McLean, Rebecca Pruzan and Henrik Norberg. The project is available at: 

http://www.it-c.dk/people/barkhuus/wap_tranzistor_project.pdf
Multimedia Technology

Implementation of 3D Sound in a Real-Time Interactive 3D Graphics Rendering Environment written by Thomas Barslev and Martin Swanholm. The project is available at: 

http://www.it-c.dk/dokumenter/mmt-rapporter/SwanholmBarslevProject.pdf 

Interdisciplinary IT 
Kvalitativ emnefokuseret søgemaskine written by Jacob Stenløkke Bendtsen. The project is available at: http://www.it-c.dk/info/evaluering/jacob_bendtsen.pdf
Notice: Abstract in English.

Example of a final master of information technology project

IT systemudvikling med brugere written by Kim Jacobsen. The project is available at: http://www.it-c.dk/~kjacobsen/AfsluttendemasterprojektF2002_KimJacobsen.pdf
Notice: Abstract in English
Appendix G: Student Publications

Inge Li Gørtz:

Journal Paper

Title: Strong Normalization from Weak Normalization

Author: Gørtz, Inge Li and Schmidt Nielsen, Signe and Sørensen, Morten Heine

Journal title: Higher-Order and Symbolic Computation (HOSC). 2000

Status: Accepted

Conference Paper

Title: Time and Space Efficient Multi-Method Dispatching

Author: Alstrup, Stephen and Brodal, G.S. and Gørtz, Inge Li and Rauhe, Theis

Year: 2002

Conference: Eight scandinavian workshop on algorithm theory

Status: Accepted

Martin Lillholm:

Patent

Title: Method and system for multi-dimensional segmentation

Author: Olsen, Ole Fogh and Dam, Erik B. and Lillholm, Martin and Thomsen, Andreas and Johansen, Peter and Nielsen, Mads

Year: Oct 2000

Status: submitted

Journal Paper

Title: Feature-Based Image Analysis

Author: Lillholm, Martin and Nielsen, Mads and Griffin, Lewis

Status: Published

Conference Paper

Title: Local Structure, Spatial Metamerism & Image Norms

Author: Griffin, Lewis and Lillholm, Martin and Nielsen, Mads

Year: 2001

Status: Submitted

Conference Paper

Title: What do Features Tell about Images?

Author: Nielsen, Mads and Lillholm, Martin

Year: Jan. 2001

Status:  Published

Lasse Vogelsang:

Conference Paper

Title: Characterizing Interactive Web Applications - Findings from an Interdisciplinary Research Project

Author: Bøving, Kristian Billeskov and Finken, Sisse and Henriksen, Dixi and Pors, Jens K. and Nicolajsen, Hanne Westh and Vogelsang, Lasse

Status: Published

Conference Paper

Title: Design of Web-Based Information Systems - New Challenges for Systems Development?

Author: Carstensen, Peter H. and Vogelsang, Lasse
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Protect your resource gathering units at all cost: Sketching a theory of gameplay

Author:

Juul, Jesper

Status:

Accepted

Title:

The open and the closed: Games of emergence and games of progression

Author: 

Juul, Jesper

Status:

Published

Title:

Applying the Concept of Mental Workload to IT-work

Author:
Jørgensen, Anker Helms and Garde, Anne Helene and Laursen, Bjarne and Jensen, Bente Rona

Status: 

Published

Title:

The Concept of Usability: Challenges from Mobility and the Internet

Author:

Jørgensen, Anker Helms

Status:

Published

Title:
Using Mouse and Keyboard under Time Pressure: Preference, Strategies and Learning

Author:
Jørgensen, Anker Helms and Jensen, Bente Rona and Laursen, Bjarne and Garde, Anne Helene

Status:

Published

Title:

Interaction Forms, Agents and Tellable Events in EverQuest

Author:

Klastrup, Lisbeth

Status:

Published

Title:
On coding of sources with two sided geometric distribution using binary decomposition

Author:

Krivoulets, Alexandre

Status:

Published

Title:
Gameplay Rhetoric: A Study of the Construction of Satirical and Associative Meaning in Short Computer Games for the WWW

Author:

Madsen, Helene and Johansson, Troels Degn

Status:

Published

Title:

DDDLIB: A Library For Solving Quantified Difference Inequalities

Author:

Møller, Jesper

Conference:
Conference on Automated Deduction. July 2002

Status:

Accepted

Title:

Coordinative Artifacts in Architectural Practice

Author:

Schmidt, Kjeld and Wagner, Ina

Book title:
Cooperative Systems Design: A Challenge of the Mobility Age

Publisher:
ISO Press June 2002

Title:

Games are the New Black

Author:

Tosca, Susana

Conference:
Playing with the Future conference. University of Manchester, Apr. 2002

Status:

Accepted

Title:

The EverQuest Speech Community

Author:

Tosca, Susana

Conference:
The EverQuest Speech ommunity. CGDC 2002. University of Tampere: Finland, 2002.
Book:
Proceedings of The EverQuest Speech ommunity CGDC 2002.
Title:

Using Hypertext to Teach Literature

Author:

Tosca, Susana

Conference:
New Forms of Electronic Writing. La Sorbonne, Paris, March, 2002

Status:

Accepted

Title:

M-Rep Based Classification of Organ Conformations for Radiation

Author:

Dam, Erik B. and Rosenman, Julian and Pizer, Stephen and Tracton, Gregg

Conference:
Radiology Research Symposium 2002

Status:

Published

Title:

Games & Learning: The case for the Trojan horse

Author:

Egenfeldt-Nielsen, Simon

Year:

Apr. 2002

Status:

Accepted

Workshop papers

Title:

Games & Learning: The case for the Trojan horse

Author:

Egenfeldt-Nielsen, S.

Status:

Accepted

Title:
Ordering Systems: A Conceptual Framework for the Analysis of Complex Coordinative Practices in Cooperative Work

Author:

Schmidt, Kjeld and Wagner, Ina

Year:

Apr. 2002

Status:

Published

Title:

Refill - a Generative Java Dialect

Author:

Østerbye, Kasper

Year:

2002

Status:

Published

Theses

Title:

Methods and Practices in Participatory Design

Author:

Kensing, Finn

Year:

2002

Status:

submitted

Title:

Symbolic Model Checking of Real-Time Systems using Difference Decision Diagrams

Author:

Møller, Jesper

Year:

Apr. 2002

Status:

Accepted

Manuals

Title:

SMLserver - A Functional Approach to Web Publishing

Author:

Elsman, Martin and Hallenberg, Niels

Year:

Feb. 2002

Status:

Published

Technical reports

Title:

An Implementation of the MR Calculus

Author:

Godskesen, Jens Chr. and Hildebrandt, Thomas T. and Jacobsen, Søren Eduard

Year: 

Apr. 2002

Status:

Published

Title:

Efficient entropy coding algorithms for image compression

Author:

Krivoulets, Alexandre

Year:

Feb. 2002

Status:

Published

Title:

Discovery Colloquium: Quality Software Development @ Internet Speed

Author:
Levine, Linda and Baskerville, Richard and Pries-Heje, Jan and Ramesh, Bala and Slaughter, Sandy

Status:

Accepted

Title:

DLIB: A Library For Solving Quantified Difference Inequalities

Author:

ller, Jesper

Status:

Published

Title:

Efficient Verification Of Timed Systems Using Backward Reachability Analysis

Author:

Møller, Jesper

Status:

Published

Title:

Simplifying Fixpoint Computations in Verification of Real-Time Systems

Author:

Møller, Jesper

Status:

Published

Title:

Linear transformation groups and shape space

Author:

Swann, Andrew and Olsen, Niels Holm

Year:

Feb. 2002

Status:

Submitted

Miscellaneous

Title:

Teknologiens fadermord - et scenarie over humanismens sejr og menneskets 

endeligt

Author:

Balling, Gert and Sørensen, Mikkel Holm

Status:

Published

Title:

Forskning i computerspil

Author:

Egenfeldt-Nielsen, Simon

Status:

Accepted

Title:

Online Gaming Habits

Author:

Egenfeldt-Nielsen, Simon and Smith, Jonas

Status:

Published

Title: 
Performing the Force. Essays on Immersion into Science Fiction, Fantasy and Horror Environments.

Author:

Tosca, Susana

Status:

Published
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Appendix J: List of Abbreviations

	Abbreviation
	Explanation

	
	

	AoIR
	Association of Internet Researchers

	BRICS
	Basic Research in Computer Science, University of Aarhus

	CAV
	Computer-Aided Verification

	CBS
	Copenhagen Business School 

	CSCW
	Computer-Supported Cooperative Work

	DAIMI
	Department of Computer Science, University of Aarhus

	DCM
	Design, Communication and Media

	DiAC
	Department of Digital Aesthetics and Communication 

	DIKU
	Department of Computer Science, University of Copenhagen

	DIWA
	Design of Interactive Web Applications

	DoI
	Department of Innovation 

	DTU
	Technical University of Copenhagen 

	DUIT
	Department of Design and Use of Information Technology 

	EB
	Electronic Business

	ECTS
	European Credit Transfer System

	FMKJ
	Graduate School in Communication, Media and Journalism

	FUR
	Danish Research Training Council

	HCI
	Human-Computer Interaction

	HoDs
	Heads of Departments 

	IDAK
	IT-support for Delegation of Competencies and Responsibilities

	INRIA
	The Institut National de Rescherche en Informatique et en Automatique

	INT
	Internet Technology

	IT-C
	IT University of Copenhagen 

	KU
	University of Copenhagen 

	KVL
	The Royal Veterinary and Agricultural University

	MMT
	Multimedia Technology

	MSc
	Master of Science

	NEXT
	Next Generation of Economic Resource Planning Systems

	NSF
	National Science Foundation

	RUC
	Roskilde University 

	SNF
	Danish Natural Science Research Council

	STÅ
	One STÅ corresponds to one full-time student obtaining credit for one year of study

	STVF
	Danish Technical Research Council

	SWD
	Software Development

	IIT
	Interdisciplinary IT

	TOEFL
	Test of English as a Foreign Language
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� In the following, we refer to the two collectively as “the IT universities”.


� ATP is the Danish Labour Market Supplementary Pension Scheme.


� The plans are too detailed to be included in this document, but examples of plans and descriptions of how they are carried out can be provided on request.


� We say “current vision”, because the vision has changed several times over the time the IT-C has existed.


� Danmarks Designskole is an educational institution under the Ministry of Cultural Affairs, which trains designers.


� Netstrategen ApS is an independent consulting organisation within digital strategy. Its core competences include strategic clarifying processes, project management and organisational implementation.


� HSAS is the student administration system of CBS.


� In accordance with the Danish employment regulations for universities, the IT-C is not allowed to employ full-time teaching staff, i.e. staff not obliged to do research, in permanent positions.


� For more information about the Foresight Panel, please see: 


 � HYPERLINK "http://www.it-c.dk/Internet/research/foresight/" ��http://www.it-c.dk/Internet/research/foresight/�


� One STÅ corresponds to one full-time student obtaining credit for one year of study.


� According to [7], all departments must define goals and evaluate how well the goals are achieved. Goals are also defined for other departments than the research departments, they are for instance also defined for the Education Department.


� Strangely enough, this is not standard procedure for scientific positions in Denmark.


� Examination Regulations: � HYPERLINK "http://www.it-c.dk/intranet/main/studieadm/EksamensbestemmelserUK.doc" ��http://www.it-c.dk/intranet/main/studieadm/EksamensbestemmelserUK.doc� 


� The Danish 13-point marking scale has been defined by the Ministry of Education and is intended to ensure uniformity in the evaluation of achievements. See Appendix E. 


� The course database can be found at: � HYPERLINK "http://www.it-c.dk/KursusBase" ��http://www.it-c.dk/KursusBase�


� Centre for Technology Supported Education, � HYPERLINK "http://www.lld.dk" ��http://www.lld.dk�, now Learning Lab Denmark.


� The Learning Management System: � HYPERLINK "http://www.luvit.com" ��http://www.luvit.com� 


� TOEFL = Test of English as a Foreign Language. The TOEFL programme is an internationally recognised programme that provides English proficiency testing services for international students planning to study in a study programme where English is the language of instruction.


� The report can be seen at � HYPERLINK "http://www.it-c.dk/main/docs/regionalcollab.pdf" ��http://www.it-c.dk/main/docs/regionalcollab.pdf� 


� Ørestad is a new district of Copenhagen located on the island of Amager. In a few years, there will be a number of prominent buildings situated in the northern end of Ørestad (Ørestad Nord) housing some of the nation's most advanced institutions involving culture, media and communication technology. The IT-C moves to Ørestad Nord in 2003 (see � REF _Ref13028517 \r \h ��7�).


� For further details, please see � HYPERLINK "http://www.crossroadscopenhagen.com/" ��http://www.crossroadscopenhagen.com/� 


� Basic Research in Computer Science, University of Aarhus. 


� Danish Natural Science Research Council


� Danish Technical Research Council


� A doctoral dissertation typically covers very elaborate research conducted during ten years or more. Doctoral dissertations within these areas are very rare in Denmark.


� The term ‘industry’ should be understood in its broadest sense, i.e. as covering all sorts of organisations where people work professionally. 


� Orbitalen is the science website of the Danish Broadcast Corporation at � HYPERLINK "http://www.dr.dk/orbitalen" ��www.dr.dk/orbitalen� 


� Troels Degn Johannsson has completed his PhD thesis but it has not yet been evaluated.


� These figures include papers that have been accepted for publication.


� Several other non-academic conferences mainly for game developers have been held, e.g., the annual IGDA organised by the International Game Developers Association.


� The English version can be found at: � HYPERLINK "http://www.ucm.es/info/especulo/hipertul/indexeng.htm" ��http://www.ucm.es/info/especulo/hipertul/indexeng.htm� 


� On Ørestad Development Corporations home page


� HYPERLINK "http://www.orestadsselskabet.dk/public/ntruntimemodule.asp?Publisher=3&Language=en_US&PageID=134" ��http://www.orestadsselskabet.dk/public/ntruntimemodule.asp?Publisher=3&Language=en_US&PageID=134� you will find information on Ørestad and the different construction projects planned for Ørestad, including the new IT-C.


� On � HYPERLINK "http://www.it-c.dk/English/aboutitc/orestad/" ��http://www.it-c.dk/English/aboutitc/orestad/� you will find a short description of the new building, including drawings and animations.


� Other purposes includes initial capital and grant for a library.


� An academic peer community exists in order to push a particular area to the highest possible level of knowledge; society is interested in the context of that research, i.e. its value in terms of the use of the research results.


� Danfoss A/S, Denmark’s largest industrial group, belongs to the world leaders in research, development and production of mechanical and electronic components for several industrial branches
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Employment of MSc's in Information Technology
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Sheet1

		Statistik for kandidater fra IT-Højskolen

		Antal besvarelser		60

		Antal mulige besvarelser		100

		Besvarelsesprocent		60

		Employed		40

		Maternity leave		2

		Self-employed		6

		Unemployed		12

		Percentage of unemployment		20

				Internetteknologi		Design, kommunikation og medier		E-handel		Softwareudvikling		Tværfaglig IT		Multimedieteknologi

		Antal med i analyse		0		22		11		16		1		1

		Antal med job		0		17		9		12		1		0

		Antal ledige		0		4		2		3		0		1

		Ledighedsprocent		0		18		18		19		0		100
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