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Chapter 1 

Faculty Development in Nordic 
Engineering Education 

Anette Kolmos, Ole Vinther, Pernille Andersson, 
Lauri Malmi and Margrete Fuglem 

1. Introduction 

In November 2002, the Danish Pedagogical Network for Engineering Educa- 
tions (Ingeniøruddannelsernes Pædagogiske Netværk) initiated the first Nor- 
dic conference on faculty development, held at Aalborg University, Den- 
mark. Participants from Denmark, Norway, Sweden and Finland organised 
the conference. It was the first conference in a number of conferences on 
improvement of faculty development methods in the engineering educations. 
In November 2004, the second conference will be held in Odense, Denmark. 

These conferences are organised as workshops in which it is possible to 
share experience and discuss new initiatives. The purpose of these work- 
shops, which have participants from several institutions and countries, is to 
facilitate further co-operation and to start co-operative work between institu- 
tions and countries. This book is a result of this way of organising the con- 
ference, where different groups formed at the conference in order to work on 
analyses and develop the present practice in the Nordic engineering educa- 
tions. 
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2. Challenges in developing engineering education 

There is a big need to discuss improvements of faculty development methods 
in the Nordic countries. Today, it is very challenging to teach at engineering 
educations because teachers have to deal with a lot of different issues at the 
same time. The classroom is a mirror of society, it might, however, be diffi- 
cult to change the institutional culture and the content of the educations ac- 
cording to the demands of the society. 

The students have more diverse backgrounds than before and engineering 
students are no longer a well-defined category. The number of international 
students has increased in particular. This change is, partly, caused by the 
declining number of potential Nordic students per year and, partly, because 
internationalisation and globalisation are on the agenda. With more interna- 
tional students the institutions are able to recruit the same number of stu- 
dents as they did before. Most teachers have to teach both national and inter- 
national students at the same time and more and more university pro- 
grammes are run in English in order to meet the requirements of internation- 
alisation. 

Adult students are another new group in engineering educations. They too 
have entered the engineering institutions because of the smaller number of 
young students, but also because it is getting more and more accepted that 
one of the tasks for higher engineering education is to organise continuing 
education and work based learning for industry. It is expected that the teach- 
ers are able to develop new educational programmes or adapt existing pro- 
grammes to new target groups. This issue is closely connected to the raise of 
part-time studying when more and more students cannot attend all regular 
courses. New methods for organising courses are needed, and there is a con- 
stant push to promote distance learning courses, providing course contents in 
the web and using ICT tools in many different ways. 

Interdisciplinary is on the agenda as well - and it is expected that staff are 
able to develop interdisciplinary programmes. In order to do so, staff have to 
co-operate cross discipline borders and together quite different types of col- 
leagues develop and improve the curriculum together. 

Engineering sciences and technology develop rapidly. Therefore more and 
more subjects and disciplines move into the engineering educations while 
only few subjects move out. Thus an overloaded curriculum is a huge prob- 
lem, which has to be dealt with in order not to demotivate the students. The 
challenge of teachers is to identify and stress the important long lasting 
methods and techniques while not overlooking currently used technologies. 
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There are many pedagogical problems in engineering educations, but the 
most important issue is the question of what to do to counter these problems. 

Staff and faculty development is one of the answers, but what kind of na- 
tional and institutional strategies are used? Which methods are used and 
what attitude to pedagogical development do the managers have? 

The contributions to this book are gathered under three headlines: 

• Perspectives, which contains more general perspectives on faculty 
development on institutional, national and Nordic level. 

• Context, which contains descriptions of the engineering educations 
and the specific faculty development methods used. 

• Methods, which contains discussions about specific methods used. 

3. Perspectives 

At many universities all over Europe, the teachers have to develop their 
pedagogical competence by their own experiences based on trial and error. 
Trial and error can be a very efficient way of learning at an individual level, 
but it is a slow learning process. If changes are of more general character and 
take place at a system level, organising relevant staff development activities 
is a more efficient way for organisations to move forward. 

This has been done in Scandinavia. Norway and Sweden were the first to 
start training of teachers. Denmark and Finland started training during the 
90'ies. 

Arguments for staff development are, however, still needed. Erik de Graff 
turns to the European perspective, among other reasons because of experi- 
ences with faculty development at Delft University, the Netherlands. He 
gave one of the keynotes at the conference and argues in his article, A Euro- 
pean Perspective on Faculty Development, that the large increase in the 
number of students has effected and changed the conditions for higher edu- 
cation resulting in mass higher education and that the attempts from the EU 
to unify educational systems have a tremendous impact on the methods of 
teaching in higher education. As a consequence, there is an increasing need 
for staff development. 

Gunilla Jönson, rector of Lund Institute of Technology, Lund University, 
gave the other keynote at the conference. She underscored the importance of 
management in the development of pedagogical strategies. At Lund Institute 
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of Technology, a large institutional project, The Breakthrough Project, has 
been carried out. This project focused on 5 elements in staff development: 
Pedagogical courses, Consultative support, Rewards for professionalism in 
teaching, Evaluation of undergraduate teaching and Research into educa- 
tional development as well as teaching and learning. 

In their article, The Breakthrough Project - A large-scale project of peda- 
gogical development, Torgny Roxå and Pernille Hammar Andersson give 
very elaborate reasons for why the different elements were included and 
explain the specific methods used in the project. It demonstrates how impor- 
tant it is to use more pedagogical development methods at the same time if a 
general institutional development, including a change of the culture, is the 
aim of a project. 

In his article, Creating a Learning Environment for Engineering Education, 
Hans Peter Christensen, underscores that it is important to think holistically, 
as is specifically done in The Breakthrough Project. The aim of the article is 
to develop a model for learning environment, which contains the student's, 
the teacher's and the institution's perspective. Faculty development must be 
improved with a view to considering all three levels. 

4. National strategies and accreditation 

The staff development strategies in the Nordic countries have a lot in com- 
mon: In Norway, Sweden and Denmark staff development is compulsory. 
The requirements are worded in different ways, but the key point is that 
there is a formal requirement for university teachers to qualify in this area. 

It is a general characteristic in the three countries involved, that the strategies 
for faculty development are national decentralized strategies. 

In their article, The Organisational Aspect of Faculty Development, Anette 
Kolmos, Vidar Gynnild and Torgny Roxå compare the national strategies in 
Denmark, Norway and Sweden. In the article, it is particularly pointed out 
that the faculty development centres ought to be much more conscious in 
their organisational strategies and focus on all levels of the organisation. 
Without support from the management it is difficult to get through with 
pedagogical changes. The common problem in all the Nordic countries is 
that faculty development not automatically is research-based; this is pointed 
out as well. One result of this is a lack of evidence of the effect of the peda- 
gogical training. 
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There is no common national certification level which for example has been 
developed in Baden Württemberg and Bavaria, Germany. The certification 
takes place at the individual institutions. There are a lot of advantages by 
having institutional programmes and letting the institutions develop their 
own curriculum for staff development. Institutional ownership, motivation, 
influence and development of relevant institutional profiles are just some of 
the advantages. However, the disadvantages, such as the dependence on the 
management's strategies which may change, are unfortunately also impor- 
tant. Another disadvantage is the large differences in the certification proc- 
esses of the various institutions with regard to both content and level. To 
some extent programmes may be well known within a country. However, it 
may cause international problems in the long run, because there will be too 
many and too specific certification processes - and there is a need for ac- 
creditation. 

Erik de Graaff argues that it is time for more seriously to discuss certifica- 
tion of teachers in HE and accreditation of HE teacher training programmes. 
Pernille Hammar Andersson and Lauri Malmi argue for starting the devel- 
opment of a Nordic Excellent Teaching Practice, NETP, with the objective to 
promote and evaluate teaching skills of engineering educators in Nordic 
countries. NETP would be based on preparing teaching portfolios, which 
would be evaluated using common criteria and similar processes in Nordic 
technical universities and institutions of engineering education. 

Whether it should be a common NETP or accreditation of existing pro- 
grammes are open to discussion, but the important thing is that we are at a 
stage where something has to be done to ensure and support the development 
of and quality in higher engineering education. 

5. Context 

This part contains three descriptions of the national engineering educations 
and faculty development strategies. Two articles, Johanna Naukkarinen and 
Lauri Malmi's Faculty Development in Engineering Education in Finland 
and Margrete Fuglem's The Educational System within Engineering in Nor- 
way, take a historical perspective of engineering educations in their respec- 
tive countries as a starting point. 

In the article by Anette Kolmos and Ole Vinther, Faculty Development 
Strategies at the Danish Engineering Education, the structure of engineering 
educations in Denmark, the staff development centres and the formal re- 
quirements to staff development are described. 
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The situation in Sweden is indirectly illustrated in two articles in the previ- 
ous part and the next part of the book. 

6. Methods 

In the last part of the book, the focus is on specific faculty development 
methods. The methods are varied and the different methods have different 
advantages and disadvantages. 

In her article, Reflection for Staff and Faculty Development, Säde-Pirkko 
Nissilä focuses on a more general methodical aspect, namely that it is impor- 
tant to make the teachers' and the teacher trainees' tacit knowledge explicit, 
and to facilitate their ability to learn from experience and theory by system- 
atic reflection. 

In Pernille Hammar Andersson and Torgny Roxå's The Pedagogical Acad- 
emy - a Way to Encourage and Reward Scholarly Teaching, there is a con- 
crete example of the use of reflection and portfolios. The main objective of 
the pedagogical academy is to encourage pedagogical development at Lund 
Institute of Technology and to reward good, ambitious and quality-conscious 
teachers. The article describes very concretely how the methods are used. 

Søren Hansen, Säde-Pirkko Nissilä, Claus Spliid and Anders Ahlberg dis- 
cuss in the article: Portfolio - Why, what and how the role and function of 
teaching portfolios in engineering education. The portfolio method is used 
more and more often among teachers in Nordic engineering education. But 
why has this method become so popular? What is a portfolio and how can 
they be implemented in the system? 

In the final article, Continuous Assessment, Bertil Larsson and Anders Ahl- 
berg emphasise that formative assessment is a tool for quality development. 
Formative course assessment should be organised as a productive dialogue 
between teachers and their classes. From the schools' perspective, it is there- 
fore imperative to monitor good opportunities for the teachers to continually 
develop their understanding of student learning and how teachers manage it. 
The final aim of faculty development in the area of pedagogic is to improve 
the students' learning and to educate future engineers with excellent skills. 
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6. Enjoy the book 

There are great challenges to work within this area of pedagogical develop- 
ment in engineering education both at a local level in the institutions and the 
universities, and at an international level. In the latter case, it is a matter of 
developing systems of good co-operation, to take advantage of different 
experiences and develop a quality assurance system. We hope this book, 
showing the present state of Nordic and national faculty and pedagogical 
development in engineering education, can spread some new insights and 
inspires to further development in this area. 
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Chapter 2 

A European perspective on 
Faculty Development 

Erik de Graaff 

1. Abstract 

According to European traditions in higher education a professor is primarily 
a scientist and a researcher. Teaching used to be closely related to the field 
of research and in most cases a rather small-scale operation. The large in- 
crease in student numbers has resulted in mass higher education. Added to 
the diversification and specialisation in science this imposes changes on the 
system of higher education and consequently on the methods of teaching. As 
a result, teaching in higher education is developing into a profession in its 
own right. At the same time, influences from the political front of the ex- 
panding European Union incite a general move towards converging of the 
different national systems of higher education. The paper highlights some 
major issues of concern for faculty developers and educational innovators 
like the identification of relevant competencies for teaching in higher educa- 
tion, certification of university teachers and accreditation of university 
teacher training programmes. 

2. Introduction 

In most European countries someone who teaches at a university is ad- 
dressed as professor. This suggests a relationship with the concept "profes- 
sion". In particular in engineering education this connection seems most apt. 
Professors in engineering are a relatively new phenomenon. Until the 19th 
century a scientist usually covered a broad field of interest, like natural sci- 
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ences, law, philosophy and theology. In his field the professor conducted his 
investigations and published on his findings. In the course of his investiga- 
tions a professor in natural sciences sometimes conducted experiments. In 
the course of such experiments the professor had to perform the engineering 
task of designing and constructing his own instruments. This way Galileo 
build his own telescopes that enabled him to see the stars in the Milky Way 
and the German physicist Otto Von Guericke who invented the air pump in 
the course of his famous experiments with vacuum inside the two hemi- 
spheres in Magdeburg, to mention just two examples. An interesting detail is 
that as a reward for his achievements Galileo was discharged from his teach- 
ing duties so that he could devote himself completely to his investigations. 

So scientists were engineers when it was needed and there was no need for a 
professor in engineering. Gradually, this has changed as part of the ongoing 
specialisation in science. 

Even if professors were appointed in engineering fields before, in Holland 
for instance, it has lasted until after the second half of the last century for 
engineering schools to gain the status of a University of Technology with the 
right to appoint a staff of full professors. Traditionally, a professor in engi- 
neering needs to be an expert in his field of practice. As such he can set an 
example of professional behaviour. Most professors in engineering consider 
this to be the quintessence of teaching. Therefore, it is easy to understand 
that most professors feel there is little need for didactic training (just as is the 
case with most professors in the general universities). 

In this paper it will be argued that over the past decades the task of teaching 
at a university has changed considerably, and that presently didactic training 
is definitely a prerequisite for anyone teaching in higher education. Next, 
different strategies for implementing a faculty development programme will 
be discussed. The case of the Delft Faculty development programme will be 
presented as an example. Finally the future of faculty development in engi- 
neering education will be discussed. 

3. Present needs for faculty development 

Universities have to support students to acquire new knowledge and higher 
order cognitive skills to enable them to adapt to new contexts and pursue 
learning, whatever the conditions (Prosser & Trigwell, 1999). Since World 
War II the system of higher education in Europe has gone through a series of 
significant changes. For one thing, a growing part of an increasing popula- 
tion participates in one or another form of higher education. No longer is it 
only the sons of the elite that go to university. Their sisters have joined them, 
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and also a host of people from less privileged classes. As a consequence of 
the increasing number of students, the old individualised teaching model has 
become obsolete. In most European universities a freshman class nowadays 
consists of several hundreds of students. The professors, teaching in large 
lecture halls, need amplification simply in order to be heard by all students. 
Evidently, didactic skills play a different and more important role in such a 
large class than it did in the old model of private tutoring. When we adhere 
to the assumption that good learning depends on good teaching (Biggs, 
1999), it should pay to invest in improving teaching competencies. 

A second factor, which increases the need for didactic training, is particu- 
larly important in engineering education. It concerns the ongoing diversifica- 
tion and specialisation in science and the increasing speed of technological 
innovations. As a result of the rapid technological development, teachers in 
higher engineering will find themselves in a situation where they are increas- 
ingly unable to deal with questions from students directly, because their own 
experience has become outdated. Moreover, the students will have easy ac- 
cess to the most recent information online, and they will confront teachers 
with this knowledge. Consequently, the traditional teaching method of trans- 
ferring knowledge from the experienced person to a layperson will fail more 
and more often (if it ever was very successful at all). 

In its turn, this leads to the third factor. Teachers in higher education will 
have to learn to deal with new educational methods, which put a higher em- 
phasis on the students' abilities to direct their own learning process, like 
problem based learning (PBL), experiential learning and project organised 
learning (De Graaff & Kolmos, 2003). This means that they have to acquire 
competencies related to new teacher roles, like facilitator skills, advisory 
skills, etc. At the same time the teachers will have to acquaint themselves 
with new teaching technologies ranging from Internet software to simple 
presentation tools. Hence teachers in higher education will have to become 
life-long-learners. 

A fourth factor, relevant in relation with the training of teachers in higher 
education, is the internationalisation of tertiary education. As a result of the 
increased mobility of the people, universities are now competing across the 
national borders. In Europe the Bologna declaration has reinforced this proc- 
ess. The endeavour to unify the European countries' systems of higher edu- 
cation promotes international student exchange. In many institutes the mas- 
ter programmes are now being taught in English, the lingua franca of the 
modern world. For the professors this poses yet another challenge to their 
didactic skills. It has been demonstrated that for teachers who are not native 
speakers of English the didactic skills become more important (Klaassen et 
al., 2003). No matter how much effort you spend in improving you language 
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