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Abstract

At Aalborg University, an important part of the distance educa-
tion program within Health Informatics is problem oriented
project work. Traditionally, distance education has been char-
acterized by one-way communication and self study whereas the
problem oriented project study form is based on cooperation
and dialogue. In this paper, we describe the way in which we
have implemented the problem oriented study form in a pro-
gram within Health Informatics which is based on distance
learning. First, we describe the program with regard to student,
structure, aim, and activities. Second, we introduce the problem
oriented project study form and present the basic principles
behind this approach. Third, we explain important concepts and
distinctions within the area of distance education. Finally, we
describe the way in which we try to put the ideals of the prob-
lem oriented project work into practice. The use of a computer
conferencing system is essential but in our experience, it is not
in itself sufficient to provide the necessary support for the stu-
dent project work.
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Introduction

Several definitions of Health Informatics have been proposed
over theyears [1, 2, 3, 4,] as well as there has been a lot of dis-
cussion and debate on whether Health Informatic can be consid-
ered as a separate discipline/ science or not [5, 6]. However,
there seems to be an agreement that Health Informatics is a
wide-ranging area that is concerned with the use of computers
in the field of health care. Thus, the health informatician has to
work with a variety of problems and furthermore has to cooper-
ate with different professions in different contexts. The problem
oriented project organized study form aims at strengthening the
students’ ability to work with problems within different con-
texts.
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Health Informatics at Aalborg University

Health Informatics at Aalborg University was initiated in 1994,
and, so far 58, students successfully has completed the study
and received a diploma. The program is offered through Open
University and the study load corresponds to a half time study.
The program has a duration of two years, and it is open to stu-
dents who already have a degree. This includes students with
academic degrees, such as doctors, computer scientists, or engi-
neers, and students with a vocational training such as nurses,
physical therapists, and midwives.

A major part of the program is based on distance learning. The
students are gathered at the university four times a year for
intensive lectures, laboratory exercises, as well as oral discus-
sions. The rest of the time, the communication between the par-
ticipants (i.e. students, teachers, and administrative staff) is
mediated through a computer conferencing system.

The aim of the program is:

* to enable the student to critically appraise and assess the
possibilities and limitations of application of information
technology within health care

 to qualify the student to take active part in the planning,
development, and implementation of information sys-
tems, and to organize the division of labor in relation to
the practical use of such systems

*» to qualify the student to analyze and handle information
within health care on a basis of theories and methods
from areas such as biomedical engineering, computer
science, organization, communication, and cognition.

To achieve this, the student has to work with two main types of
activities: courses and project work. A course is a systematic
presentation of a discipline. The purpose is to provide the stu-
dent with sufficient disciplinary knowledge to cope with inter-
disciplinary problems.

The courses comprise: Formalization and systems development;
Signal-capture and signal analysis; Introduction to databases;
Decision support systems; Application of informatics in clinical
health care and health care administration; Human-computer
interaction; Applications of information systems for quality
assessment and assurance; Technology assessment and evalua-
tion of information systems within health care.



741

A. Bygholm

The courses are evaluated in exams performed through the com-
puter conferencing system.

During the program, the students write two projects, one per
year. The first year, the project is made under a theme called
“Application of information technology in health care”, and the
second year, the theme is “Information technology in the health
care sector from a developmental perspective”. Within this
framework, the students formulate a problem which they want
to examine and solve, and which is used to guide the learning
process. Examples of projects are: “Quality assessment: Inte-
gration of the patient perspective”, “Usability engineering -
used in the development of the electronic patient record”,
“Determination of the requirements of a system used for the
registration of time and staff in anesthesia”, “Implementation of
a laboratory information system”.

The result of the project work: the project report, forms the
basis for an examination of this part of the study work. The
examination takes place at the university as an oral presentation
and discussion between the students, the teachers, and the exter-
nal examinators.

Further description of the program can be found in [7, 8, 9], and
a specific description of the remote evaluation of the courses is
made in [10]. At the moment, we are working on an extension
of the program in order to reach master level.

The problem oriented project study form

The problem oriented project study form is an alternative to the
traditional university pedagogy building on lectures, distribu-
tion of information, and independent study. The problem ori-
ented project work takes its point of departure in the problem.
The problem can be expressed as a conflict, a contradiction or
perhaps as a wish for change. Different theories and methods
are relevantly applied in order to specify, explain, and to solve
the problem at hand. Acquisition and use of theories and meth-
ods in the work with the problem (ideally) lead from subjective
experiences to an objective understanding and further to con-
crete actions.

Historical roots

The problem oriented study form is rooted in critical theory
and, in particular, in the work of the German philosopher and
sociologist Oskar Negt. Negt’s work in the area of learning is
connected to his proposal of a renewal of the education program
in the trade union, but also connected to the more general con-
cepts of experimental learning and self-regulation [11]. Negt’s
work gained a lot of interest in Denmark and the problem ori-
ented project study form was developed under this inspiration.
It was implemented as a framework for learning when Aalborg
University was established in the beginning of the 1970’s. More
than twenty years of experience with this study form has moved
the problem oriented project work from an abstract pedagogical
idea into a concrete pedagogical practice. The study form has
also proved to work well, offering high rates of accomplishment
at a satisfying level of qualification.

The basic principles

Problem oriented project pedagogy is based on the principles of
problem orientation, participant control, interdisciplinarity, and
project organization [12,13,14].

Problem orientation means that the pivotal point in-the learning
process is the problem and not the subject. It means that the
content and focus of the study are not defined solely in terms of
academic disciplines, but in terms of personal, social, and scien-
tific problems. A problem is an anomaly; something that devi-
ates from ordinary norms of behavior; something unusual.

Participant control means that choosing the subject matter in
important parts of the study is on the initiative of the students.
In a broader perspective, this brings dynamic aspects to the edu-
cation, because the students are concerned with new and chal-
lenging problems. Particularly when the student already has a
professional degree, the problem oriented project study form is
a support in bridging the gap between professional experiences
and academic knowledge. Thus, the student in Health Informat-
ics at Aalborg University often choose to work with problems
which have a close connection to the problems they experience
in their professional work.

Interdisciplinarity means that insight from different scientific
disciplines is integrated in the study of specific problems. Seen
from the perspectives of the students who also work as profes-
sionals, this is an ideal approach, because real-life problems are
interdisciplinary. The principle of interdisciplinarity calls for a
dynamic relation between project work and subject work
because the student need some basic knowledge on the subject
area in question in order to perform interdisciplinary work.

Praoject organization means that the work with the problem is
organized by a group of student in projects. The members of the
group have to learn to work together, to make decisions collec-
tively, to make a division of the labour, and to coordinate, etc.
By making several projects, the students develop qualifications
in connection with formulation, planning, management, and
evaluation of projects. Besides, the students acquire a number
of techniques and methods which are essential in connection
with handling information and skills at processing and analyz-
ing problems at different levels.

Points of distinction

The problem oriented project study form differs from a tradi-
tional approach in two important aspects: content and control.
The deteymination of the content is guided by the problem and
not by the curriculum. The student controls the learning process
and the role of the teacher is to act as a guide and an instructor.
The difference can be depicted as in figure 1.

Thus, the students have to be responsible for their own learning
process. The problem oriented project study form assumes that
learning is an active construction process; and not a passive
consumption process, that learning is also a social process and
not just an individual one. Furthermore, this study form encour-
ages the students’ ability to cooperate and their ability to organ-
ize the work with problems which have unknown solutions
within a definite time limit.
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Figure I - Points of distinction
Distance education

Distance education simply means that there is a distance (in
space and time) between the student and the institution that
offers the education. In this sense, distance education has
existed for a very long time. The emergence of a more formally
organized distance education, however, is naturally connected
with the development of communication technologies. The
technical characteristics of distance learning have been
described from the perspective of generations of distance edu-
cation technology [15]. Thus, the terms first, second, and third
generation distance education refer to communication by mail,
by telecommunication, and by computer communication. As for
the first and second generation distance education, the main

focus was on the production and distribution of learning mate-

rial to the student. The communication between the student and
the teacher was rather limited and the communication between
one student and other students was almost non-existing.

First and second generation distance education has also been
characterized as the industrial approach to education [16] mean-
ing that rationalization and mass production is in focus. In this
approach, education is perceived as a standardized product and
the aim is to make this product accessible to as many “consum-
ers” as possible with the most efficient use of resources.
Broadly speaking, distance education has been equaled with
this industrial approach to education. This view on education is
of course not compatible with the problem oriented project
study form. The industrial approach is succeeded by the post-
industrial approach, where two-way communication and collab-
oration are emphasized. This approach is. connected with third
generation distance education based on computer communica-
tion.

Problem oriented project work in a program
within health informatics

It is a challenge to apply a study form which highly depends on
cooperation and dialogue when the students are spread across
the country and when they do their study work at all hours. But
with the use of a computer conferencing system combined with
structured face-to-face seminars, we believe it is possible to
support this kind of study work. As mentioned, the program of
Health Informatics at Aalborg University is organized with four
weekend-seminars, where the students are assembled at the uni-
versity; and in-between periods; the students communicate with

each other, with the teachers, and with the administrative staff
through the computer conference system FirstClass.

The conference system

FirstClass provide facilities for organizing and structuring
group communication. The basic unit is a conference, and a
topic and a number of members define a conference. The mem-
bers may have different types of roles, e.g. controller, contribu-
tor, reader, etc. Each conference contains the total amount of
messages sent to it by the members. Although on-line chat is
possible, the conference system is characterized by an asyn-
chronous text-based communication. Thus, it is not required
that the members are present and active at the same time.

The conference system also provides some facilities to support
the communication. For example, it is clearly indicated if there
is any new messages. Furthermore, it is possible to see who is
on-line right now, who, besides yourself, is a member of a par-
ticular conference, who has read the messages in a conference,
when was the last time a person joined the system, and so on.
Additionally, the system can be used as an ordinary mail system
and furthermore you can mail to, and receive mail from, the
internet.

In our program of Health Informatics, we have a conference for
each course and the members are the students belonging to one
class. We have different course conferences for different
classes. We have conferences assigned to project work, where
the members are those students who work together in a project.
We also have conferences where all students and teachers as
well as others connected with the program of Health Informat-
ics can discuss a topic of specific interest; e.g. the computer
based patient record. We have conferences, which function as
bulletin boards, and there are conferences for technical support
which are common all users of the system. It is possible to
establish conferences as you may need them. The system
administrator sets up some of the conferences, others by teach-
ers and students. In general terms, the conference system func-
tions as a discussion forum and as a document store.

Experience with problem oriented project work

The work with the project consists of four phases:
+ The formulation of the problem
« The investigation/research process
» The production/writing and editing process
* The evaluation

In the first phase, the student has to agree with a certain number
of other students on a topic of relevance to the overall theme,
and then establish a project group. Then, they will make the ini-
tial formulation and analysis of the problem and they will dis-
cuss and decide on which theory and method that would be
suited for the work with the problem at hand. In the following
investigation process, the focus is on the comprehension and
especially on the use of theories and methods. The third phase is
concentrated on producing the report, and the fourth on the
evaluation process. All the way through, a supervisor guides the

group.



743

A. Bygholm

First year - initial difficulties

At the first weekend seminar, the problem oriented project
study form and the theme for the first year were introduced to
the students. After the introduction, we had a brainstorm session
with the purpose of supporting the students in coming up with
possible ideas for concrete projects. This resulted in a wide
range of proposed topics which were briefly discussed and
grouped in different groups according to similarity. It was
decided to set up a conference for each topic groups. And these
conferences were accessible to all students. The intention was
that the student should continue the discussion in the conference
system, and, through this, become ready to choose a topic and
form a project group at the second seminar. This did not happen
and when we met at the second weekend seminar, the students
had made no progress. This lack of activity was caused by a
variety of problems of which the most important were:

* the installation and use of the conference system
* the limited communication possibilities

* uncertainty with regard to study form

* uncertainty with regard to the subject matter

+ lack of acquaintance with the other students and the
teachers

Although the problems were solved and most of the students
succeeded in finishing the project work, it was clear that more
support was required, in order to make the problem oriented
project study form effective.

Second year - pilot project

The second year, we introduced a pilot project, which was
started at the first weekend seminar and finished at the second.
Similarly to the first year, we had an introduction to the study
form and the general theme for the project work. But after the
introduction, the students were placed in groups of four or five,
and student who lived near each other were placed in the same
group as far as possible. The students were asked to prepare a
report (2-3 pages) to be handed in before the second weekend
seminar. The report should include a formulation of a problem
to work with, an outline, and a list of relevant literature. The
pilot project had a fixed topic (the computer-based patient
record) and we gave various material and lectures on the topic
at the first weekend seminar. The purpose of the pilot project
was to familiarize the student with the problem oriented project
study form, with each other, and with the conference system.

The pilot project was a success. The students realized more
quickly than the first year how to work with problems, and, in
the same way, they learned more quickly how to use the confer-
ence system. They became acquainted with some of the other
students and they had some of their opinions about health infor-
matics tested in discussions. Thus, when we met at the second
seminar, the students were better prepared for choosing a topic
and forming a project group.

Third year - project seminar

Project seminars were introduced as a way of supporting the
students planning of the work and also to advise on how to use
the teachers in project work.

We have three project seminars in one year. The participants in
a project seminar are students and teachers from two different
groups. A project seminar has a duration of one and a half hour;
thus, each group has 45 minutes to present and discuss their
own work with the teachers and with the others. The seminars
are organized around the three first of the four phases in the
project work mentioned above (that is: the formulation of the
problem, the investigation/research process, and the production/
writing and editing process). This explicate the structure and
help the students in planning the project work. Additionally, the
seminars force the students to hand in papers earlier than usual,
and, in turn this means that the teachers are brought in earlier
and on a more concrete basis.

Further consideration

In our experience, it is of decisive importance for collaboration
through the conference system that the students know each
other and that the task they work with is well defined. It is very
difficult to make decisions at a distance, albeit easier to realize
them. In the conference system, the communication is limited to
the written language. The spontaneity and the possibility of
immediate feed back that characterize a face-to-face conversa-
tion is lost. On the other hand, written communication is perma-
nent and it is easier to keep track of the discussions. An
effective use of the conference system is also a question of
knowing what kind of communication is suited for the asyn-
chronous text-based form.

Conclusion

We find that the problem oriented project study form is well
suited for the education as a health informatician especially if
the students also work as professionals, which is the case in our
program. In general, the students learn how to define, analyze,
and solve problems and the students often use the opportunity
to-bring in real-life problems to work with in their study. Dis-
tance education also seems to be a god idea because it gives you
the flexibility in time and place that is needed when the students
make a part-time study. Traditionally, there has been a conflict
between problem oriented project work and distance education
but with the use of computer conferencing and face to face sem-
inars, we believe it is possible to overcome this contradiction.
As answers to some of the difficulties we met, we introduced
the pilot project and the project seminars.

References

[1] Van Bemmel JH. The structure of medical informatics. In
Meth Information Med 1984; 9: 175-180.

[2] Greenes R.A. & Shortliffe E.H. "Medical Informatics - An
Emerging Discipline and Institutional Priority"”. In JAMA,
Vol. 263, p. 1114-1120.

[3] Haux R, Leven FJ Twenty years medical informatics edu-
cation at Heidelberg/Heilbronn: Evaluation of a special-
ized curriculum for medical informatics. In Meth. Inform.
Med. 1994; 33: 285-289



744

Education

[4] Hasman A, Albert A. A Systematic View On Health Infor-
matics. In: Hasman A, Albert A, Wainwright P, Klar R,
Sosa M, eds. Education and training in Health Informatics
in Europe. 108 Press, 1995

[5] Protti DJ, Van Bemmel JH, Gunzenhiduser R, Haux
R,Warner H, Douglas JV,Lang E "Can Health/ medical
informatics be regarded as a separate discipline?" In Meth-
ods Inform Med, 1994: 33, 318-26.

[6] Meth. Inform. Med., Vol. 34, No. 5, 1995

[71 Andersen, S.K., Andreassen, S., Bygholm, A., Hejlesen,
0. & Nohr, C. The Education in Medical informatics at
Aalborg University. In JH van Bemmel et al., eds. Year-
book of Medical Informatics 1996

[8] Nehr, C. & Bygholm, A Problem oriented, project orga-
nized, distance learning program in health informatics. In
R.A. Greenes et al., eds. MEDINFO 95, Proceedings 1995.

[9] Nehr, C. and Andreassen, S. [1995]: Theory and Practice
of Medical Informatics Professionally Balanced in Prob-
lems and Projects. In Meth. Inform. Med. 1995; 34: 446-9.

[10] Nehr, C., Bygholm, A. & Hejlesen, O “Courses and
Examination in a Distance Learning Curriculum in Health
Informatics” HTE’96 Corfu Greece.

[11] O. Negt Soziologische Phantasie und exemplariches
Lernen. Zur Theorie und Praxis der Arbeiterbildung.
EuropiischeVerlagsanstalt Frankfurt am Main-Kéln, 1971

[12] Dirckinck-Holmfeld, L: Project Pedagogy as a foundation
for Computer Supported Collaborative Learning. In Col-
lis, B. & Davies, G Innovative Adult Learning with Inno-
vative Technologies, 183-190, IFIP Transactions A-61,
North Holland, 1995.

[13] Dirckinck-Holmfeld, L: Project Pedagogy and Computer
Conferencing in Distance Learning (in Danish), PICNIC-
NYT NO.9, Aalborg University, 1990.

[14] Tlleris, K Modkvalificeringens pedagogik - problemorien-
tering, deltagerstyring og exemplarisk indlering. Unge
padagoger, 1981 .

[15] Nipper, S. Third generation distance learning and com-
puter conferencing. In Mason, R. & Kay, A, eds. Mind-
weave: Communication, Computers and Distance
Education. p.63 - 73, Oxford: Pergamon Press, 1989

[16] Garrison, R.D. Computer conferencing: the postindustrial
age of distance education. In Open Learning, 1997; vol.
12, No. 2 p. 3-12,

Address for correspondence

Ann Bygholm

Department of Communication
Aalborg University

DK-9220 Aalborg Oest
Denmark.

E-mail: ann@hum.auc.dk





