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INTRODUCTION

WORLDWIDE, Problem Based Learning (PBL)
has become a well-known approach to teaching
and learning in engineering and science. An
increasing number of engineering educational insti-
tutions are undergoing a transformation process
towards PBL. The efficiency of PBL is to a great
extent dependent on the success of the conceptual
change processÐand the most important factor in
this process is the ability of teaching staff to take on
new roles in a PBL environmentÐin other words,
new teaching skills are important [1].

In general, staff development plays an important
role in educational change processes [2±4]. This is
particularly true in the transformation towards
PBL, because the establishment of a PBL culture
demands many interrelated aspects to be consid-
ered, such as: organizational structure, adminis-
trative support, and the engagement and belief of
staff members in the change process [5, 6]. For
individual staff members, implementing PBL in
their teaching practice involves complex teaching
competencies including knowledge, skills, aware-
ness, engagement and personal commitment [1, 7±
10]. It is important that staff members have the
motivation to implement innovative pedagogical
methods by analyzing the advantages and disad-

vantages of various options based on what they are
presented with [11].

Training academic staff for an educational inno-
vation, such as PBL, is a challenging task and the
question of how to develop effective strategies for
training so as to facilitate efficient participation of
staff members in implementation of PBL has not
yet been solved. This paper discusses current
practices of staff development activities in engin-
eering education in general and, more specifically,
the experiences of developing an international staff
development program for PBL, the Masters in
Problem Based Learning in Engineering and
Science (MPBL) program at Aalborg University,
Denmark. First, the learning principles underlying
PBL will be described and the skills needed for
teaching in a PBL environment will be discussed.

LEARNING PRINCIPLES AND
PEDAGOGICAL SKILLS IN PBL

PBL learning principles
The widespread use of PBL has led to a range of

diverse practicesÐfrom single courses with limited
elements of PBL through interdisciplinary courses
to complete curricular systems. Despite the lack of
consensus on defining PBL, Graaff and Kolmos [1,
12] have summarized the main learning principles
in three approaches: cognitive learning, collabora-
tive learning and contents, as shown in Fig. 1.* Accepted 25 March 2008.
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. The cognitive learning approach means that
learning is organized around problems and is
carried out as projects. This is a central principle
for the development of student motivation. The
problem is the starting point for the learning
processes, it places learning in context, and
ensures that learning is based on the learner's
experience. The fact that learning is organized
around a project means that it is a unique task
involving complex and situated problem analysis
and problem solving strategies.

. The collaborative learning approach is team-
based learning. The team learning aspect under-
pins the learning process as a social act where
learning takes place through dialogue and com-
munication. Furthermore, the students learn
from each other through the sharing of know-
ledge and they learn to organize this process of
collaborative learning. This approach also
covers the concept of participant-directed learn-
ing, which indicates collective ownership of the
learning process and, especially, the formulation
of the problem.

. The contents approach especially concerns inter-
disciplinary learning, which may span across
traditional subject-related boundaries and
methods. The learning practice is exemplary in
the sense that the learning outcome is exemplary
to the overall objectives and supports the rela-
tion between theory and practice by the fact that
the learning process involves an analytical
approach using theory in the analysis of pro-
blems and problem solving methods.

Skills for practicing PBL
Teaching and learning according to the PBL

learning principles demands changes in the mode
of teaching in higher education, from knowledge
transfer to facilitation. It seems, however, to be
difficult to define precisely what makes `good
teaching' in a PBL context, partly because there
is a general lack of agreement on the required

pedagogical skills for university teachers [13], and
partly because there is a diversity of widely differ-
ing PBL practices, demanding different skills.

What can be agreed upon is that practicing in
PBL environments demands not only skills, know-
ledge, awareness and strategies, but also engage-
ment and personal commitment [1, 7, 8, 14].
Barrows and Tamblyn [15] have proposed that
instead of telling students what and how to learn,
the teacher (sometimes called the tutor or the
facilitator) should help students determine on
their own what they need to know and how they
need to learn it. Savin-Baden [8] summarizes two
challenges for teaching staff in PBL: (1) to be a
facilitator who is aware of the way they teach, why
they teach that way and how their teaching is
perceived by students, and (2) to equip the students
to take up the challenge of taking control of their
own learning. According to her, it is more impor-
tant to explore and influence the personal and
pedagogical stances of academic staff than to
merely generalize the behavior and outcomes.

STAFF DEVELOPMENT STRATEGIES

Staff development in engineering education
Staff development remains an essential aspect in

all educational development. During the 1990s
staff development programs featured high on the
European agenda. In the Nordic countries a
number of staff development centers have been
established. Experience has shown that it is diffi-
cult to motivate senior university teachers, who are
rather occupied with research work in their tech-
nical fields and therefore have little time to parti-
cipate in longer-lasting pedagogical development
courses [3]. Obligatory participation in pedagogi-
cal training is more easily effected for newly
employed staff due to a formal requirement of
individual pedagogical qualifications.

In the Netherlands, Belgium, the UK and
Germany, staff development came onto the
agenda as an integrated part of academic develop-
ment. Training activities for improving pedagogi-
cal skills are offered to assistant professors at
many universities in Northern Europe. The same
trend is now to be seen in Southern parts of
Europe. This means that there is a platform for
educating new and young staff in particular to new
teaching and learning methods.

There is a lack of documentation of the effec-
tiveness of staff development in general. One study
has, however, shown that the long-term impact of
staff development activities depends on contextual
aspects, including the extent to which the staff
development is integrated into the work setting
of the participants [16].

In the U.S., staff development also remains a
challenging task [17]. It has been a hard task to
recruit engineering professors to participate in
training activities to improve teaching skills,
partly due to their distrust of the effectiveness of

Fig. 1. PBL learning principles.
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the training, and partly due to lack of time and
motivation [18].

Staff development for PBL
As mentioned, staff development is a key aspect

of the organizational transformation towards
PBL; the training methods applied in such staff
development activities are diverseÐfrom reading
literature through to inviting experts for short term
courses, seminars and workshops to long term
pedagogical training programs. A commonly
used method of training is through PBL seminars
and workshops [8, 10]. Through these activities
individual staff members are provided with oppor-
tunities to experience PBL as learners [4].

The objective of training is not so much to
improve existing educational practice within the
institution; rather, it involves establishing an alto-
gether new educational practice based on a new
understanding of the concepts of teaching and
learning. Therefore, it is crucial that participants,
through staff development training, experience the
new practice and are trained in designing a PBL
curriculum, based on the students' interests and
needs while still fulfilling the overall curriculum
objectives. Such skills are not learned overnight or
by participation in a two day workshop. Rather,
they are obtained by constantly experimenting
with and reflecting on the practice of teaching in
a context where members of staff are given the
possibilities of trying out their own ideas. In this
process, teaching staff are confronted with the
conceptual challenges of the new perceptions of
teaching, learning and knowledge, as well as with
the changes in their own positions and roles in the
learning process.

Savin-Baden [8] suggests that for the academic
staff, the place for starting the change to PBL is
not in problem based seminars, but

a long way before that in the conceptualization of the
place of problem based learning in the curriculum, their
views about what counts as valid knowledge and the
way in which problem situations are constructed [8].

In relation to the contents of the training
program, Maudsley [7] suggests that staff develop-
ment should ensure expertise in group processes,
raise awareness of the effects of subject knowledge
and role modeling, and support tutors who are
unfamiliar with the contents of the problem sce-
nario. In terms of method, Kolmos [5] suggests
that teachers should be provided with the oppor-
tunity to practice active participation and coopera-
tion with peers. Collaboration among academic
staff is a prerequisite to the effective practice of
PBL and therefore active steps have to be taken to
facilitate this collaboration. For the effectiveness
of educational innovation, Cavanaugh [19]
suggests that the best approach to designing incen-
tives for staff members is to have a range of
options that can be tailored to individual needs.

Concerning methods of delivery, on-line educa-
tion or e-learning has seen a tremendous growth in

the last two decades and the combination of PBL
and on-line education has received some success as
a constructivist approach to education [20].
However, it has been a challenging task to combine
PBL and on-line education due to the nature of
PBL [21] and because many of the current models
of on-line education focus on teacher centered
learning [8].

From the above it can be concluded that the
development of staff training activities in a PBL
context demands the careful consideration of a
number of interrelated factors: formal require-
ments, institutional support, staff motivation and
engagement, incentives, contents of the training
program, methods of delivery, time and room for
cooperation, as well as for individual and group
reflection, etc. It involves a progressive process of
development for individual staff members, because
it involves new ways of perceiving knowledge,
teaching and learning, and it also involves a new
way of viewing others as colleagues and in doing so
professional identities are confronted [21].

A model example of an engineering staff devel-
opment program has been proposed and carried
out in the U.S. [18]. The program covers pedago-
gical training and support as well as campus
infrastructure and climate. The program is, to a
great extent, dependent on the institutional and
national contexts and the lecture based learning
environment in general. Even so, some essential
principles of pedagogical staff development in
engineering education can be drawn from the
experiences of this program. These principles
include: (1) the use of nontraditional methods for
pedagogical training; (2) technology supported
training; (3) active learning via participant-directed
activities; (4) team based activities, and (5) high
quality and innovation in training [17, 18]. These
five principles have inspired the staff development
program described in the next section.

MASTER IN PBL IN SCIENCE AND
ENGINEERINGÐAN EXAMPLE OF STAFF

DEVELOPMENT FOR PBL

Introduction to MPBL
With the support of the UNESCO chair for

Problem Based Learning in Engineering and
Science, an international master program, the
Master in Problem Based Learning in Engineering
and Science (MPBL) has been established at
Aalborg University (AAU) (http://www.mpbl.aau.
dk). The target groups are teaching staff from
engineering educational institutions (and other
interested individuals) who wish to undertake
faculty development in order to transform educa-
tional programs from teacher-centered to student-
centered pedagogy, such as, for example, PBL.

The main aim of the MPBL program is to enable
the participants to continuously develop their own
teaching practice, leading to ongoing improvement
of the quality of engineering education. This aim is
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pursued by providing a meaningful and practical
learning opportunity for engineering teaching
staff to receive formalized and credited pedagogic
training.

The MPBL is a two-year part-time master
program structured in four modules (or semesters)
of 20 weeks each and credited with 60 ECTS
(European Credit Transfer System). The program
is an international and interdisciplinary, technol-
ogy supported, distance learning program with
participants located worldwide. Flexibility is
ensured by allowing participants to choose
between the full Master program of four modules
and a number of so-called single subject courses
(SSC) that are credited should the participant
decide to pursue the full Master program.

The MPBL program encompasses three types of
study activities: project work, project courses (P-
courses) and study courses (S-courses). Both the P-
and the S-courses provide learning resources such
as: readings, on-line lectures, activities, discussion
forums, etc. The main difference between the two
types of courses is that the P-courses that support
the project work are examined indirectly through
the project exam, while S-courses may be studied
independently from the project and are examined
directly in an individual oral exam based on a
submitted mini-project report. The project unit
consisting of the project work and the P-courses
is credited with 12 ECTS and the S-course with 3
ECTS.

The contents outline of the MPBL program is as
shown in Table 1.

In the next section the program will be described
in more detail, followed by a case study to illus-
trate the activities undertaken in the program by
participants and facilitator.

The PBL learning principlesÐimplemented in the
practice of MPBL

Based on the belief that it is important for
teaching staff to experience PBL themselves as

learners in order to achieve a thorough under-
standing of the philosophy and practice of PBL,
the MPBL program itself has been designed to act
as an example through its own structure, i.e. it is
problem based and project organized and the
program participants work in teams, in accordance
with the PBL learning principles discussed above.
This means that participants experience a virtual
PBL environment while being at the same time
required to integrate educational experiments
involving PBL as a teaching model into their
own teaching practice. Furthermore, they are
encouraged to reflect on their own learning and
teaching experiences, individually and in teams,
from both theoretical and a practical points of
view.

In keeping with the cognitive learning approach,
the main study activity in three of the four modules
is a problem based project where participants are
expected to work with educational experiments.
The participants have to identify their own
problems, preferably taken from within their own
teaching or organizational practice; thereby the
principles of contextual and experience-based
learning are satisfied. Furthermore, the partici-
pants are encouraged to select interdisciplinary
and exemplary problems that may be solved only
by drawing upon both educational theory and
practice, thus satisfying the contents approach.
The teaching experiment designed as a solution
to the identified educational problem is of course
also supposed to reflect a substantial proportion of
the PBL principles.

Concerning the collaborative learning approach,
participants are requested to work in teams of two
to four participants throughout the entire
programÐeither in study groups providing a
forum for discussion and peer review, as happens
in module 1, or in project groups where they have
to submit a joint project report, as happens in
modules 2 and 3. For the Master Thesis in module
4 participants may choose to work in project

Table 1. The MPBL program outline

Module 1ÐDevelopment of teaching competencies
Project
P-course
P-course
S-course

Teaching portfolio
Learning theory for engineering and science
Engineering didactics
PBL models in engineering and science

Module 2ÐPlanning of teaching experiments
Project
P-course
P-course
S-course

Planning of teaching experiment
Development of process competencies
Scientific methods in engineering
Intercultural learning and PBL

Module 3ÐImplementation of teaching experiments
Project
P-course
P-course
P-course
S-course

Implementation of teaching experiments
Evaluation and quality development of engineering and science education
Strategies for management of pedagogical development
Engineering competences in a global information society
Project supervision

Module 4ÐReflection and evaluation
Project
P-course

Final thesis
Research methods
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groups or individually, although still supporting
each other in study groups. Thus, the program
provides an opportunity to participate in a global
pedagogical learning community for engineering
teaching staff.

In order to support the project work, a variety of
resources are provided. Figure 2 illustrates the
diverse learning resources, which include:

1. Course Sessions: These include on-line lectures
in the form of any combination of streamed
video, PowerPoint presentations, audio presen-
tations, and text.

2. Discussion Forum: Course participants can dis-
cuss individual contributions, proposals and
drafts, contents of on-line lectures and reading
material, answers to proposed questions for
discussion, etc.

3. Reading Material: On-line articles, links to
relevant literature on the Internet, and refer-
ences to books.

4. The Aalborg University Library: Here they can
find further reading material, including on-line
literature in virtual databases connected to the
library.

5. Facilitation: A university teacher facilitates the
project. The role of the facilitator is to enter
into dialogue with the participants, asking facil-
itating questions and giving feedback to written
work by discussing the structure and contents
of the work, overall as well as in detail.

Given the available resources, the participant is
expected to organize his or her own learning
together with peers and develop a study plan,
including such issues as when to study actively,
how and how often to `meet' for discussion, how
to give feedback on individual contributions, etc.
These study plans are important not only for the
smooth collaboration of the group but also for the
communication between facilitator and the partici-
pants, and especially for the progression of learning.

The project work for module 1 is the writing of a
personal Teaching Portfolio, a task which by
nature is individual. The study groups, which for
the first module are administratively formed, were
used for discussions between participants and
between participants and facilitator on issues
such as: P-courses, peer review of drafts of teach-

ing portfolios and practical issues. The individual
oral exam is based on the Teaching Portfolio.

For modules 2 and 3 the participants form
themselves into project groups. Project work in
these two modules deals with the planning and
implementation of educational experiments, and
involves substantial elements of PBL learning
principles, drawing upon subject contents from
the P-courses. By the end of each semester a
written project report describing the theoretical
and practical perspectives of the project work, as
well as a written process analysis reflecting the
participants' working processes, including issues
such as project planning, team work, collaboration
with the facilitator and the individual and collec-
tive learning processes, has to be submitted for the
individual oral exam.

The project work for module 4 may be carried out
individually or in project groups, formed by parti-
cipants. The contents of the project work deals with
the systematic analysis, evaluation, reflection and
possible improvement and expansion of the educa-
tional experiments. Again, a written report, the
Master Thesis, has to be submitted together with a
process analysis, whether the participant is working
individually or in a project group.

In order to support communication and colla-
boration between participants and between partici-
pants and facilitators, the web based platform called
Quick Place (QP) was employed as the working tool;
this provides the possibilities of: (1) arranging group
rooms; (2) employing asynchronous commun-
ication in the form of discussion boards, and (3)
using synchronous communication in the form of
on-line chat and sharing of documents. Further-
more, the MPBL program uses the free and open
source software Skype for audio and video contact,
for virtual `meetings' between participants and
between participants and facilitator, as well as for
the individual oral exams at the end of the semester.

The MPBL program started in February 2006 at
Aalborg University with 15 Master program parti-
cipants from five countries. An attempt to make an
on-line start-up seminar allowing the 15 partici-
pants interactive participation was unsuccessful. A
second batch started in September 2007 with three
Master program participants from three countries.
This time the start-up seminar was conducted via
Skype, whereby the three participants could hear
each other and their personal presentations. Also,
more than 70 single subject course participants
from six countries have until now (January 2008)
participated in the program. In January 2008 the
first participants will be awarded Master's Degrees
in PBL.

In the next section a case will be presented to
illustrate the activities within the main study
activity, the project unit.

A case exampleÐa MPBL module 2 project
As mentioned, the program participants are

expected to form groups and to conduct a project
each semester. The following is an example of a

Fig. 2. Learning resources for a problem based project in the
MPBL program.
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Module 2 project conducted by a group of three
participants: one from Saudi Arabia and two from
the same university in Australia.

According to the guidelines for the project work
in this module, participants were to plan a general
teaching experiment based upon the same thematic
approach and drawing upon the same theoretical
foundation but implemented as different cases in
different institutions and/or contexts. Based on
this the team conducted a project with the title
`Learning to Solve Design Problems in Engineer-
ing Education' [22], in which they formulated a
thematic approach as well as a plan for the
implementation of the teaching experiment in the
institutions of the team members. The five-month
long project proceeded as follows:

Problem analysisÐProject proposalÐBuilding the
theoretical frameworkÐPlanning teaching experi-
ments for implementation (three cases)ÐReport writ-
ingÐExam.

At the beginning of the semester, they identified a
problem of shared interest:

Learning to solve design problems is a skill that
graduates of engineering education require in their
careers and the instructions for this purpose need to be
designed such that students could develop the compe-
tencies required for solving design problems. [22]

Through analyzing the problem, they agreed to
conduct a project in order to `formulate an educa-
tional approach based on which engineering
students learn by solving design problems, and to
plan the implementation of the educational
approach in different contexts.' [18]. With this
aim, they proposed a study plan that included a
weekly work schedule as well as details of how to
use different resources, such as literature, S-
courses, P-courses and facilitation.

Based on a reflective review of learning theories
from a constructivist perspective as well as of
design problems in engineering, the team members
formulated an analytical framework for the `learn-
ing of solving design problems' [22]. This frame-
work provided a basis for designing three
contextually different teaching experiments in en-
gineering design:

1. A design problem for students in the post-
graduate Master of Engineering in Microelec-
tronic Engineering program in Australia. The
design problem was in an integrated circuits
course.

2. A design problem for undergraduate students in
the Bachelor of Engineering in Electrical and
Electronic Engineering in Australia. The design
problem was on microprocessor systems.

3. Faculty development for supervising design
projects in the university's undergraduate en-
gineering programs in Saudi Arabia.

At the end of the project, the team submitted a 60
page long project report plus 10 pages of process
analysis. In the process analysis, they reflected on
team formation, organization, project manage-

ment, group communication, team meetings, facil-
itation meetings, and the report writing process.
An extract from their process analysis follows:

This project has proven to be very stressful for all. The
problems all teams have with coordinating team meet-
ings have been magnified by an order of magnitude by
the fact that we live in different time zones. We believe
that we have formed a completely functional and co-
operative team despite these problems and we have
used a variety of communication techniques to mini-
mize our problems. Linking the research in our report
to current and previous MPBL modules has allowed
us to reflect upon not only the product, but also the
processes we have used for achieving this product. We
have been able to directly incorporate many aspects of
courses such as Scientific Methods, and more indir-
ectly significant aspects of Learning Theories, Inter-
cultural Learning, PBL Models etc., etc. We have also
lived by the rules and techniques being concurrently
revealed in Process Competencies. We have been
fortunate not to have had problems within our team
organization. Mutual respect and willingness to listen
to team-mates have been paramount in our success.
Having a supervisor who is flexible and willing to
attend meetings in the middle of the night also helped.

The fact that we have three cases within the same
`design problem' teaching experiment means that we
can look at three different cohorts of students almost
simultaneously. This means that, in addition to the
process and product components within the three
disciplines, we will also be able to look for cultural
aspects of the teaching and learning continuum that
we will be creating. [22]

The project was assessed and the three participants
were awarded a good mark in the individual exam
based on the quality of the report, their ability to
reflect on theories in relation to practice and their
good presentation skills.

Based on the detailed description of the contents
of the MPBL program in the previous two
sections, the next sections deal with experiences
and reflections, challenges and lessons learned.

MPBL participants' experiences
Following on from the case above this section

sets out the experiences seen from the participants'
perspective. The contents of this section is based
upon the three evaluation surveys conducted so
far, in which qualitative questions were asked
about participants' opinions on different aspects
of the program The software SurveyXact was used
for the on-line questionnaire, with response rates
of 100%, 90% and 85% for the three modules,
respectively.

The overall impression from the evaluation
surveys is one of satisfaction with the program,
with the negative aspects mainly being attributed
to the participants' own lack of time and effort
during the program. Condensed results supple-
mented with extracts from the three surveys are
presented in a structured format under the head-
ings: Motivation; Progression; Diversity; Time
consumption; Personal development; and Organ-
izational change.
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1. Motivation. The participants felt highly moti-
vated in the learning process, which is not only a
process of gaining knowledge and skills, but also a
process whereby they exchange teaching experi-
ences and design for new practice in PBL settings.
According to the participants, this mode of peda-
gogical training allows room for deeper reflection,
compared with other short-term forms of staff
development activities. A group of participants
reflected on their project work for module 2:

The general atmosphere was always positive with high
motivation. Instruction was largely self-instruction
within our group, but the activities were very motivat-
ingÐour group got a lot out of discussions.

2. Progression. Through the three academic seme-
sters in MPBL, the participants experienced
progression of learning by obtaining new percep-
tions of teaching and learning and by gaining
deeper understanding of different aspects of PBL
as a student centered learning environment. As one
participant reflected:

This is a form of self-evaluation. We hiccupped our
way through with lots of concentrated input at times
followed by `pause' when we were involved elsewhere.

3. Diversity. An international and intercultural
perspective stands out through the cross-cultural
project and team work, as well as in the discussions
in the discussion forum. The diversity of the
participants in terms of their backgrounds and
situated environments helped them obtain better
understanding and inspiration from each others'
experiences and enriched the knowledge about and
experiences with PBL:

This made me realize how different people could be,
and I learned so much about cultural diversity and the
role of culture in teaching and learning environment.

4. Time consumption. The stipulated time con-
sumption for participation in the MPBL program
is around 20 hours per week. Some of the partici-
pants found that this estimate was below the time
actually spent on the study program:

. . . the quantity of reading materials does not match
the time available; not for me at least!

The workload is not insignificant and I ask myself if
the requirements on `compulsory reading' and
`recommended reading' really are possible/realistic
combined with a full time job.

5. Personal development. Participating in the
MPBL program has proven to be a meaningful
learning process, especially for participants who
from the outset were new to the concept of student
centered learning. Thus, all participants have
reached a higher level of self satisfaction as univer-
sity teaching staff:

This course made it possible for me to become the
lecturer I really want to be! It made me realise what a
bad lecturer I am!

It has broadened my mind and my thinking so much!

6. Organizational change. In the cases where
several staff members from the same institution
participated in the MPBL the personal develop-
ment of staff has in turn played an influential role
in their institutions in terms of establishing an
encouraging and open atmosphere. As a group of
participants, all from the same institution,
reflected:

In macro terms, [our institution] has had the outcome
that learning theory and practice is much more open
and a welcome subject for discussion for many more
at the lunch table.

The general impression from the evaluation
surveys is one of satisfaction with the program.
The topic of the next section is the result of self-
critical reflection on the part of the MPBL staff
whose experiences and reflections will be
discussed.

MPBL staff experiences and reflection
In this section the main experiences to date

(January 2008) seen from a staff perspective are
discussed, including reflections on underlying
causes. The two main aspects are the work load
of staff and the on-line activity of participants.

Concerning the work load, the amount of work
needed in preparing course material for on-line
learning, whether lectures, study activities, reading
materials, etc. has been higher than expected. This
may be due partly to the fact that most of us were
not very familiar with on-line education before we
set out to develop the program. Also, when
discussing the practicalities of an on-line program,
pedagogical issues tend to come to the fore in a
very explicit way, demanding a clear and consen-
sual decision on procedures and practices, meaning
that decision making requires time consuming
discussions. This was especially true because the
program was developed as an EU-project by an
intercultural group of university teachers from
four different countries with different educational
systems and with most of the developers having
had very little exposure to PBL before the project
took off. Another time consuming activity has
been familiarization with the technology used
originally and with new technology introduced
along the way.

Our experience with participants' on-line activity
in the asynchronous discussion fora is that it has
been varying throughout the program, depending
upon: group constitution; study activity; insistency
of facilitator; and individual personal commitment
elsewhere.

Some of the groups formed for modules 2 and 3
(and even module 4) consisted of staff members
from the same institution who could take advan-
tage of their geographical proximity to meet face-
to-face while others were intercultural groups
meeting only through Skype. For obvious reasons,
participants in same-institution groups did not
make as much use of the QP platform for project
work as did the cross-institutional groups.
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The on-line activity in connection with the
teaching portfolios was not very high for the first
batch. This has, however, changed with the second
batch where the group of three has met regularly
and with their facilitator, and several drafts of
Teaching Portfolios have been exchanged and
discussed during the semester. This difference
may be attributed to the fact that the three
participants of the second batch had a chance to
talk to each other already in the start-up seminar.

In connection with courses, there has in general
been more on-line activity in S-courses than in P-
courses. This may be explained by the fact that in
the S-courses a mini project report was to be
submitted and an independent oral exam was set,
as opposed to the situation in the P-courses, which
are indirectly examined via the project exam.
Another reason may be a higher degree of activity
and insistency of the S-course lecturers. The on-
line activity increased during the second semester,
especially in the S-course `Intercultural Learning
and PBL' where most participants took advantage
of the diversity of the group to discuss issues of
culture and education and to receive comments to
drafts of mini-projects from the other participants.
Thereby, the participants came to `know' each
other somewhat better, with increased commun-
ication in the other fora and in the following
semesters as a consequence.

There is, however, a clear and consistent
tendency throughout the program that it is the
same few participants who are active on-line and
who participate in discussions by placing drafts
and offering contributions, proposals and ideas in
the discussion forum. Approximately one-third of
the first batch has been very active, one-third has
been somewhat active and one-third has been
passive.

Having thus described the experiences so far, the
next section will describe outstanding challenges
that have to be addressed to improve the program.

Outstanding challenges
Although the main impression is that the experi-

ences so far are positive, some outstanding chal-
lenges that are likely to affect the impact of the
program for future participants need to be ad-
dressed. These challenges may be classified as
follows: the low level of on-line activity; the lack
of understanding of the AAU model concepts,
including lack of experience with group and
project work; the limited experience with academic
writing; and technical problems.

. Despite the high motivation and the strong
interest expressed in the evaluation surveys, it
has been difficult to actively involve all the
participants in the asynchronous on-line activ-
ities, since as full-time working teachers they
also need to spend time on teaching and
research, not forgetting family and leisure time
activities.

. Another challenge is the use of synchronous
communication. Although the flexibility pro-
vided by asynchronous communication is appre-
ciated, synchronous dialogue seems to be rather
difficult to use for immediate needs of facilita-
tion, partly because all `meetings' need to be
arranged in advance, and partly because of the
differences between time zones of participants
from different parts of the world.

. The MPBL program is modeled upon the so-
called Aalborg PBL model, a study structure
that is found in few other universities of the
world. Therefore, it has taken some time for
most of the participants to come to understand
the structure and the concepts of this model,
such as the P-course, S-course, project, mini-
project, etc.

. Another aspect of this is that, given the emphas-
is on and the encouragement of participants' self
management in the learning process, MPBL
staff members faced challenges in relation to
striking a balance between encouraging, moti-
vating and interacting with participants on the
one hand, and instructing, guiding and interven-
ing in their work on the other.

. Although the entrance requirement for the
MPBL program is a relevant Bachelors Degree
it was found that some of the participants had
had limited exposure to the art of academic
writing as required at the Master's level.

. The advanced level of technology used (the
QuickPlace platform, the Skype software, vir-
tual `meetings', streamed video lectures, on-line
reading material, etc.) has given rise to technical
access problems for participants from so called
`developing' countries.

Lessons learned
Based on the above sections on experiences,

reflections and challenges, this section summarizes
the main lessons learned from the MPBL program
development and implementation so far.

On the negative side, the main lessons learned
are as follows:

. Securing a high level of on-line activity involving
all participants in this e-learning program
requires ongoing effort and insistency from
staff members. An interactive module 1 activity,
such as the planned on-line start-up seminar
with a round of presentations might alleviate
this problem.

. Group formation in a diverse environment such
as the one found in the MPBL program remains
a challengeÐwhether homogenous groups or
heterogeneous groups there are advantages and
disadvantages in both situations, and while
some participants will prefer one, others will
prefer the other.

. Synchronous communication via Skype is per-
ceived as far superior to asynchronous commun-
ication in the discussion fora but the timings of
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such communications is a challenge that can best
be overcome by agreeing at an early point in
time on dates and times for Skype meetings
throughout the module.

. The concepts and the practices of the Aalborg
PBL model, including group work and academic
writing, need to be communicated to partici-
pants at an early stage, preferably from the
start of module 1. A preparatory course inte-
grating these issues might be considered.

On the positive side, the lessons learned are as
follows:

. The evaluation surveys document a high degree
of participant satisfaction with the programÐno
major changes and/or improvements have been
suggested.

. The overall aim of enabling the participants to
continuously develop their own teaching prac-
tice seems to have been fulfilled to a fair degree,
based on the description of teaching experiments
found in the project reports. It is still too early to
judge whether this will eventually lead to
ongoing improvement of the quality of engin-
eering education within the institutions of the
participants.

. For the MPBL staffÐand hopefully for the
participants as wellÐit has been exciting to
have this opportunity to interact with experi-
enced and mature engineering educators from
many countries and to discuss pedagogical
issues, an opportunity not often found in the
busy daily schedule of most university teachers.
We can truthfully say that this has been an
experience of mutual dialogue and learning.

CONCLUSIONS

This paper discussed issues and challenges of
staff development in the process of educational
transformation towards PBL. It is argued that in
order to enable engineering teaching staff to parti-
cipate successfully in this transformation process,
it is necessary to provide opportunities for them to
experience PBL as learners and to provide training
opportunities. Based on the description of the
MPBL program, this paper presented the experi-
ences of combining PBL as a tool for staff devel-
opment with a delivery mode of on-line distance
learning.

By employing PBL as an approach to staff
development, a learning environment is established
where participants are not only provided with
knowledge about PBL, but are also given oppor-
tunities to experiment and develop their own
teaching skills and curriculum based on their
educational and institutional needs and contexts.
On-line team work provides opportunities for
sharing experiences and for international colla-
boration in the development of PBL as an educa-
tional model, locally as well as globally. Thus, it
can be concluded that the combination of PBL and
on-line learning offers a new and flexible learning
space, where technology is used to support new
and innovative forms of interactive learning.

However, the experiences from this pioneering
practice of using PBL on-line as a method for staff
development towards PBL are still very limited.
More research and further development is needed
in order to provide a consolidated staff develop-
ment program for PBL specifically and for staff
development at international level in general.
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