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REVISTA FACULTAD DE INGENIERIA, U.T.A.  (CHILE), VOL. 4, 1997

EXPERIENCES OF SUCCESS AND FAILURE IN PROJECT ORGANISATION

Knud Nielsen1                 Ole Vinther1

RESUMEN

El artículo que se refiere a escritos y fracasos en la educación basada en proyectos durante los últimos 10 años en el
Departamento de Electrónica del Colegio de Ingeniería de Copenhagen.

ABSTRACT

The article concerns successes and failures in project organised education during the last ten years in The Electronics
Department at the Engineering College of Copenhagen.

A definition of what a project may be considered to be is given and the elements of successful problem solving are listed.

Practical experiences and problems in project organisation are described and commented upon.

The most striking and positive experience is the social competence exhibited by the students as well as their enormous
motivation.

The negative experience is the tendency of the students to prefer a serialistic style in their problem solving which does not
lead to a broader and more general conception of the solutions. A major reason for this is the teachers' difficulties in
adapting to a new role.

                                                       
1 The Engineering College of Copenhagen, Department of Electronics

1 The Engineering College of Copehagen, Department of Electronics

INTRODUCTION

The world is constantly changing. Not only individuals
but education as well must change to maintain their
status. If we want to improve our position we must
constantly change faster than others and in the correct
direction as no durable solutions exist.

The education at The Engineering College of
Copenhagen consists of seven semesters which qualifies
the students to the title of Diplomengineer within the
fields of mechanical, production, building and
construction, electronics, electrical (power) and export
engineering.

In the Electronics Department the education has become
more project organised throughout the last twenty years.
A consequence of this has been that the focus of attention
has changed from discipline oriented teaching to the
facilitation of learning with emphasis on student active

forms of learning. It has also caused a change from
analysis to synthesis.

In the later years, all semesters have become project
organised and the level of project organisation increases
through the semesters. The degree of freedom in project
choice increases as well and so does the students'
responsibility for their own learning. The final project
(Thesis) is an individual project.

PROJECT ORGANISATION

To avoid embarrassing the more conservative teachers at
the department the transition to project organisation
commenced by creating projects within the framework of
a few existing traditional subjects [1]. Initially the
rearrangements proceeded smoothly and without difficul-
ties because the students found the change from passive
listening to active performance incredibly motivating.
The criticism from opposing teachers was sparse and less
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whole hearted as the traditional contents of the various
course seemed to be maintained and a general attitude of:
"Project organisation is here today and will be gone
tomorrow."

However, the success of project organisation among our
students - and some teachers - led however to a more
radical change about ten years ago. Fifty percent of the
education was changed to project organisation with the
students working in groups of three to seven in classes of
approximately thirty students.



REVISTA FACULTAD DE INGENIERIA, U.T.A.  (CHILE), VOL. 4, 1997

37

Fig. 1.The Curriculum Department of Electronics. The Engineering College of Copenhagen

The change was facilitated by the success of two Danish
universities that had based their education on project
organisation from the outset at the beginning of the
seventies.

The motivation to change was initiated by pedagogically
interested teachers and an entrepreneurial head of
department. The discussions led to the conception that
discipline oriented education concentrates on instruction
and reproductive learning, which leads to a situation
where the responsibility for learning lies solely with the
teacher. It is imperative for deep learning that the students
take responsibility for their education and have the
possibility to learn at their own pace, since the process of
learning is neither smooth nor continuous.

Discipline oriented teaching emphasises factual
knowledge rather than conceptual understanding which is
a prerequisite for subsequent learning. Furthermore the
information explosion leads to subject overcrowding
which further impoverishes the students' learning.

The fact that discipline oriented teaching was about to
collapse was not only supported by our own findings but
also by the findings of others [2].

So our working hypothesis became - and still is - that
although disciplined oriented education may not
disappear it will no longer play the role of corner stone
and prime conveyor of education. Something else will
take over - for example project organised teaching.
Our definition of a project is as follows:

A project is an investigation fulfilling the requirement of
a specification approved by the supervisor, which has
normally no uniquely correct answer. It is limited in time,
covers several disciplines, requires Cupertino between
groups of people and is of a one-time nature. Further it
involves the student(s) in making judgements and
compromises.

Project work includes product and problem orientation as
well as professional orientation and group work with
emphasis on student centred, active learning involving a
great deal of self organisation [4].

In project organised education the responsibility lies
almost entirely with the students and they can work at
their own pace. Factual knowledge is not enough as the
practical application of theory in problem solving
involves that concepts, models etc. are thoroughly
understood.

It has been shown that one technology often substitutes
another according to an S-curve pattern [3]. working
hypothesis of ours is that educational progress might be
shown to follow the characteristic S-curve as shown in
the figure. We imagine that one way of teaching may
perhaps be substituted by another according to the way in
which one technology is very often replaced by another
as shown in the figure 2.

The concrete successes and failures that will be discussed
below stem from projects carried out mainly on the 3rd.
and 4th. semesters throughout the last five years. The
projects on the third semester have been the same



Nielsen, K., Vinter, O. – Experiences of success....

38

throughout the years whereas the project on the 4th.
semester has been constantly changing.

Fig.2 Project-organised education taking over from
traditional discipline-oriented education.

On the third semester the students are new to the subject
of analogue electronics but have an extensive knowledge
of mathematics and physics. They are well trained in
group work and report writing. The project consists of the
design, construction and testing of a hi-fi amplifier. The
students are required to calculate and simulate their
design on computers and test and evaluate their
achievements in practice. The students receive substantial
help in the setting of the specifications. Throughout the
project it is necessary for the students to make
approximations and assumptions. The project and the
report constitute the basis for an oral examination. They
may pass or fail and at each examination we see groups
as well as individual members of groups failing. The
project as a whole may be considered intertechnical in
opposition to the project on the 4th. semester which may
be considered interdisciplinary.

The 4th. semester project concerns the design, practical
construction and proper testing of a selfpropelling,
remotely controlled car.
A small car must be made to follow an outdoor
rectangular track of a total length of 90 meters by means
of a control box supplying an electrical loop with a
suitable ac-signal [5].

The car must be powered by a specific driving motor
handed out at the beginning of the course.

The supply of energy on the small car for the driving
motor, auxiliary motor(s) and necessary electrical
equipment is limited.

The control box must be powered from the normal
laboratory power supplies and can be connected to
joystick, push buttons and/or pc/microcontroller etc. or it
can be made totally or partly automatic.

SUCCESSFUL PROBLEM SOLVING

After the years with project organised education we have
arrived at a conception of successful problem solving
which is somehow different from the traditional
systematic and rational, objective model of engineering
work. The traditional model imagines systematic
rationality where the engineer operates in a system which
is transparent with thorough - actual or potential -
knowledge about the problem and its circumstances. As a
consequence of this transparency the work proceeds in a
sequence guided by knowledge, theoretical calculations
and simulations leading to the solution [6]. Normally this
model is the foundation for the planning of engineering
education. The model is contradictory to research [6] and
our experience with the students problem solving. The
classical model seems to have been reconstructed from
hindsight and our experience from project work in
education and industry shows less rationality.

Really successful problem solving occurs only in one out
of ten to fifteen cases. We shall try to elaborate what we
have experienced as successful problem solving.

The presentation of the project to the students defines the
goals but not the solutions. By that a certain behavioural
attitude is activated and our experiences suggest to us that
successful problem solving includes the following
characteristic stages:

1. The students go through a period of persistent
analysis. They seek complenmentary information
and discuss and survey the situation to establish
some general view of the situation. They willingly
and openly accept sudden formulations but these
are repeatedly reformulated and revised and
sometimes small experiments are carried out.
They try to bring in former experiences and advice
is sought from other sources such as fellow
students, older students, teachers, friends or
former colleagues. It is however characteristic for
this step that no solution is chosen. They avoid the
pitfall of jumping to conclusions.

2. Thoughtful hesitation is accompanied by
concentrated awareness.
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3. The students try to find concepts and models
where the information can be categorised in
meaningful relations and they propose and discuss
solutions to the problems.

4. The attention is directed to the main goals causing
increased awareness of the problems and possible
implementation difficulties. Different possibilities
of action are considered.

5. A critical moment of hesitation, indifference and
justified or unjustified satisfaction is suddenly -
sometimes abruptly - broken by decisive action.
The students decide to act in a certain way
depending on their personality and former
experience. The action may be conservative or
more experimental.

6. Readiness to try again if the action was
unsuccessful or proceed to other adequate actions
when success was achieved.

7 Moments of awareness full of readiness to explore
and investigate, looking for new aspects or
undiscovered relations in the situation.

8. Verification by feedback from the implemented
solution.

The stages above are recurrent but not consecutive. The
successful students are always aware of where they are in
the problem solving process although they would not
necessarily use the formulations above.

The planning of traditional disciplined oriented education
relies on the systematic-rational, objective model of
engineering work whereas the project oriented education
to us seems more in accordance with the way problem
solving engineers are working.

POSITIVE EXPERIENCES

In Denmark it is often mentioned by small industries -
and most of our industries are small - that the young
engineers are less goal oriented than desirable. They are
not sufficiently goal oriented to come up with good
solutions on time and within the budget - it seems
unfamiliar to them that a project must end with a result,
not just a plan or a proposal or simulation.
Multidisciplinary team work is unfamiliar to them and
complex open-ended problems confuse them. One
positive experience from project oriented education is its
ability to change the students' attitude and skills in this
context.

The most striking, positive and encouraging outcome of
the projects was the high motivation that the students had.
A motivation that made them work much more than we
had ever seen. They were eager, enthusiastic, persistent
and sometimes demanding, but in a patient and
understanding way. This applies to their relation to the
teachers and to their relation with group members and
fellow students.

So "social competence" is cultivated and developed
almost by itself. This aspect of project organisation
should never be overlooked and its importance cannot be
exaggerated.

At the end of the courses many students realise - with
regret - that they have chosen many solutions too quickly
and stuck to them too obstinately. Many arrive all by
themselves at the conclusion that alternatives must be
considered and investigated more thoroughly. They
admitted that time used for investigations and
reconnaissance is seldom wasted.

The way in which the students realise these elementary
facts illustrates the truth in Waagenschein's [7] saying
that education shall not present the fundamental but lead
forward to it.

Another positive experience has been that the students
quickly deviate from their tendency to identify the
elements within the task that are most likely to be
assessed at the examination, shifting their foci of
attention to the task and its problems. We were not quick
enough to take advantage of this possibility for core
learning and conceptual understanding, but the potentials
of project organisation became clear.

It is also a good experience to see how the students'
tendency to divide the world into right and wrong is
slowly vanishing, making them far more susceptible to
consider the possibility that most knowledge involves
only relative truth.

PROBLEMS

It is a strange problem that the students are often living in
an unreal world of abstractions, believing that deduction
is the way. They seem to operate with explanations in
mathematical formulation which has no immediately
recognisably interface with the world of experimental
measurements. They use many fancy words without
being able to exemplify their meaning.

They do not start their considerations by formulating their
problem qualitatively but go right on to a mathematical
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expression without really knowing what it can be used
for.

In contrast to this it is even more strange that when it
comes to the presentation of results the students prefer
words and tables of numbers where graphs, diagrams and
the like would be much more informative for the reader.

Another problem is that the students willingly enough
accept to make a plan of the activities, but never really
believe that the plan will be of any practical use.

For the teachers it has been a special - sometimes too
worrying - problem to secure the stipulated content of the
curriculum integrated by the projects. As teachers we are
very unwilling to accept holes in our carefully chosen
curriculum.

FAILURES

On some important occasions we fail.

A few of the students - very few - are holistic in their
learning style. Right from the start they try to see the task
in the widest possible perspective and proceed on the
previously sketched way of successful problem solving to
a solution. Most of the holistic students do however
behave impulsively, generalising too readily, jumping to
unjustifiable conclusions. We have difficulties in
rectifying this problem.

The majority part of the students, however, seem to be
surrealistic in their learning style. They start with a
narrow focus, concentrate on details and logical
connections in a cautious manner and fail - on many
occasions - to see the broader context. The serialistic
seemed too cautious or shortsighted and are left with their
understanding impoverished. They start randomly and
continue from one little problem to the next without
halting to consider the situation as a whole at any time,
whereby they come up with a system that can do the job -
normally badly - because they never arrive at the
essentials of the situation. They do not use their
discoveries to revise and improve. A bad solution is
enough. As long as the problem has found a solution -
however bad --, they have no drive to go on and establish
a more general view which would lead to a better system
and better learning.

The reasons for this are the lack of time for individual
consultations, but mainly they are caused by our
difficulties in the administration of a new teacher role.

We do not listen enough and tend to give answers where
we should ask questions. We - the teachers - seem to
suffer a complementary syndrome: either we concentrate
on the technical side of the matter or on the pedagogical
side. One seems to exclude the other. Systemising the
subject is confused with systemising learning. Another
reason may be our use of informal notes. Notes are very
often perceived by the students as presenting all that is
necessary, and the information is presented in a spoon-
feeding way without requiring further digestion. So
occasionally all we achieve is that the students are not
able to apply in three corners of a square what they learn
in one.

CONCLUSIONS

Our experiences suggest that we have achieved some
very important results by using project organisation. The
development of social competence is perhaps the most
important result. Project organisation has great potentials
of facilitating learning due to the great motivation of the
students, their dedicated involvement in taking
responsibility for their learning and the real life aspect in
the assignments.

Project organisation has however also great potentials for
failure. This form of teaching always reveals lack of
success because concrete results are demanded and the
goal oriented real life situation makes it impossible to
disguise fiasco.

If we want our efforts to bear fruit and qualify the
students to meet the demands of a constantly changing
world must make the visions of educational strategy part
of their personalities.

The way forward will demand the teachers to change.
They must take on new roles and become facilitators of
learning with a much more Socratic attitude [7] to their
students. They must give fewer answers and ask more
questions.

The students' ability to assess their own performance
must be improved by extending their responsibilities to
include setting of standards for projects and self-
evaluating their own achievements.

If new ways in education are not explored with vigour
and success we will soon be confronted with the truth in
Confucius' saying:

Learning without thought is labour lost; Thought without
learning is perilous.
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