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1 Background for the TEEP project

1.1 The Bologna declaration

Since 1999, European perspectives on the quality of higher education have been strongly
influenced by the follow-up processes to the Bologna Declaration of that year, signed by 29
European Ministers of Education. By signing this declaration, the Ministers agreed on
coordinating their policies towards achieving a number of objectives, which they considered to
be of primary relevance in establishing a European area of higher education and promoting the
European system of higher education worldwide. According to the Bologna Declaration, their
agreed objectives, with a target date of 2010, are as follows:

Adoption of a system of easily readable and comparable degrees, also through the
implementation of the Diploma Supplement, in order to promote the employability of
European citizens and the international competitiveness of the European higher education
system;

Adoption of a system essentially based on two main cycles: undergraduate and graduate.
Access to the second cycle shall require successful completion of first cycle studies which have a
minimum duration of three years. The degree awarded after the first cycle shall also be relevant
to the European labour market as an appropriate level of qualification. The second cycle should
lead to the master and/or doctorate degree, as in many European countries;

Establishment of a system of credits - such as the ECTS system - as a proper means of
promoting the most widespread student mobility. It should be possible to acquire credits in
non-higher education contexts, including lifelong learning activities, provided such contexts are
recognised by the receiving universities concerned;

Promotion of mobility by overcoming obstacles to the effective exercise of free movement, with
particular attention to:

1. Student access to study and training opportunities and related
services;

2. Recognition and valorisation of periods spent by teachers,
researchers and administrative staff in a European context
researching, teaching and training, without prejudicing their
statutory rights;

Promotion of European cooperation in quality assurance with a view to developing comparable
criteria and methodologies;

Promotion of the necessary European dimensions in higher education, particularly with regard
to curricular development, inter-institutional cooperation, mobility schemes and integrated
programmes of study, training and research.

The ministers undertook ‘to attain these objectives - within the framework of our institutional
competences and taking full account of the diversity of cultures, languages, national education
systems and university autonomy - to consolidate the European area of higher education’ and
further stated that, 'To that end, we will pursue ways of intergovernmental cooperation, and
cooperation with European non-governmental organisations with competence within higher
education. In return, we expect Universities to respond promptly and positively, and to
contribute actively to the success of our endeavour.’

This general background, together with subsequent initiatives and developments occurring

between the ministerial meetings in Bologna, Prague and beyond, have provided the main
motivation for setting up the Transnational European Evaluation Project (TEEP).
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TEEP is supported by the European Commission through the SOCRATES programme. It is part
of a package of measures initiated by the European Commission in order to stimulate the
Bologna Process (from Prague to Berlin, the EU-contribution). The project is coordinated
through the European Network of Quality Assurance in Higher Education (ENQA), with the
participation and contribution of the SOCRATES Thematic Networks of the three disciplines
history, physics and veterinary science. Representatives of ENQA, the chairpersons of the
SOCRATES Thematic Networks, representatives of the European Commission and
representatives of the relevant quality assurance agencies constitute the management group
for the project.

1.2 Introduction

The Transnational European Evaluation Project (TEEP) is a pilot project with the objective of
investigating the operational implications of a European transnational quality evaluation of
study programmes in three subject areas: history, physics and veterinary science.

The three subject areas of physics, history and veterinary science represented respectively by
five, five and four participating European Universities. In total, fourteen programmes in ten
different European countries are evaluated.

The objectives of TEEP have been:

To further develop a method for transnational external evaluation, building on experiences such
as the TUNING Project and the BA/Ma descriptors developed through the joint quality initiative,
using common criteria on the basis of an evaluation process in three different disciplines.

To identify potential obstacles to transnational evaluation and indicate strategies that might be
used to overcome them.

To contribute to greater awareness, transparency and compatibility within European higher
education.

1.2.1 Anticipated benefits from TEEP
The likely benefits from TEEP should include:

For European Higher Education:

A method for transnational evaluation building on predefined criteria which are commonly
agreed and which have been tested and offer a dimension of transparency and comparability
to the quality of programmes across borders;

A contribution to the development of each subject on the basis of the recommendations of the
experts and good practice from comparable programmes in other countries;

An opportunity to share experiences between programmes and peers, and the possibility of
establishing networks to assure continuous improvement of programme quality;

For the participating institutions:

The opportunity for each of the participating institutions to promote both their institution and
its programmes;

The opportunity to receive feedback as a contribution towards improving their quality
assurance culture.

1.2.2 Scope
The European physics programmes under review are:

Technical Physics, Faculty of Science and Informatics/ Physics Department, Vienna University of
Technology, Austria

The physics programme, Faculty of Physics, Warsaw University, Poland
The physics programme, Physics Department, Paul Sabatier University, Toulouse, France
The physics programme, Physics Department, University of Rome La Sapienza, Italy
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e The physics programme, Niels Bohr Institute for Astronomy, Physics and Geophysics,
Copenhagen University, Denmark

The scope of the review is the first cycle degree of the physics programmes.

1.2.3 Evaluation method

The method consisted of three main elements: self-evaluation reports; site visits conducted by
external expert panels; and publication of reports. In other words, the method corresponds
with the European Council recommendation of 1998 on European cooperation in quality
assurance within higher education.

Self-evaluation report

The first element in the evaluation has been a self-evaluation of the selected study
programmes, carried out by the respective higher education institutions. As the transnational
evaluation is a ‘lighter’ version of typical local/national evaluations, the self-evaluation report
has been structured around pre-selected focal points:

e Educational context
e Competences and learning outcomes;

¢ Quality assurance mechanisms.

The preparation of the self-evaluation report was designed to serve three distinct aims:

¢ to provide a framework to stimulate internal discussions of strengths and weaknesses related to
the three themes that are the foci for the evaluation. This was intended to assist the continuous
improvement in the quality of the programme;

¢ to provide comparable documentation to be used by the panel of experts in their preparations,
site visits, evaluations and reports;

¢ to invite comments on the utility of the criteria when applied to different programmes delivered
within different national contexts;
The self-evaluation reports together with the information gathered during the site visits
constituted the documentation for the evaluation.

The self-evaluation report was prepared at each programme by a self-evaluation group under
the responsibility of a chairperson. The self-evaluation group was responsible for the
preparation of a self-evaluation report which was to reflect the results of the group’s work. The
self evaluation groups included at least one representative from each of the relevant
stakeholders at the programme level, including management, staff actively involved in
teaching, students and administrative staff.

Site visits

The self-evaluation was followed by site visits by teams comprising four experts and a secretary.
The site visits took place in January-March 2003 and lasted 1% day per institution. All site visits
were structured in a similar way, in accordance with a standard programme. The site visits
provided the panel with an opportunity to invite the institutions to elaborate on unclear and
less substantiated sections of the self-evaluation reports. At the same time, the site visits served
to validated the information provided in the self-evaluation reports. Furthermore, the site visits
allowed the experts to get a comprehensive and clear view of the programme through
discussions and interviews with main stakeholders.

Each visit comprised a number of separate interviews with different groups of stakeholders
who, in one way or another, were engaged with the programmes under evaluation. The expert
panel has interviewed students, graduates, teaching staff, management and the self-evaluation
group concerning their perspectives.

Report

TEEP results in one report for each of the three disciplines: History, Physics and Veterinary
science. For each panel a draft report is prepared and submitted to the participating
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programmes. The programmes then provide the secretary with corrections of errors of fact in
the draft report, and the final report is prepared in the light of the institution's response.

Since TEEP is a pilot project for transnational evaluation that is based on predefined criteria, a
report on the methodological experiences, including recommendations for future transnational
evaluations, will be prepared for the European Commission once the evaluation processes are
finalised. The methodological report will published October 2003.

1.2.4 Organisation of the evaluation

The criteria presented in Annex A constitute the framework of the evaluation. An evaluation
officer from the Danish Evaluation Institute (EVA) is responsible for the methodological aspects
of the evaluation and the initial draft of the report, while a panel of international experts
appointed by the Management Group of the TEEP project is responsible for the academic
quality of the evaluation and the final report. Due to limitations on funding, each member of
the panel was asked to participate in only a very restricted number of site visits. The chairman
participated in all visits except one. In this instance, the Vice-chairman chaired the meetings.

The members of the panel of institutional experts are:

Chairman: Professor David W. Hughes, University of Sheffield, Department of Physics and
Astronomy.

Vice-Chairman: Professor Richard Thompson, Imperial College London, Department of Physics.
Professor Christoph Bargholtz, Stockholm University, Department of Physics.

Professor of Physics Faculty Vilnius University Gintaras Dikcius, Vilniaus Universitetas, Lietuva.
Prof. Dr. Ramon Pascual, Universitat Autonoma de Barcelona, Department de Fisica.

Director of the Institute of Physics Education, Clemens L.M. Pouw, University of Twente,
Department of Applied Physics.

Professor Peter U. Sauer, University of Hanover, Institute for Theoretical Physics.

Dr. Frank Witte, Manager of the Master's programmes, Department of Physics and Astronomy
of Utrecht University.

A physics student appointed by ESIB participated in the first site visit. Despite hard efforts from
ESIB it turned out to be difficult for them to identify students for the remaining site visits.

Evaluation officer Tine Holm from EVA wrote the initial draft of the report; acted as the
secretary for the physics evaluation, participated in all site visits and has been assisted by
evaluation clerk Sanne Reitzel Gunnersen. The experts received a draft version of this report
with a request for comments. The tight time schedule of TEEP did not allow an additional
meeting of the experts, but EVA collected and reviewed their comments and incorporated
these into the final report. Furthermore, the institutions had the opportunity to make factual
comments on the report. Following this, the report was sent to the experts for a short
consultation. The process was concluded with a telephone meeting between the chairman,
vice-chairman and the secretary before the final publication of the report.
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2 Comparative perspectives

In accordance with the three themes of the self-evaluation manual - educational context,
competences and quality assurance - the first part of report will focus on the following topics:

The level of implementation of the first and second cycle degree structure;

The extent to which the programmes formulated and used definitions of competences and
learning outcomes, including knowledge and applicability of the Tuning-criteria;

The level of implementation of quality assurance in the programmes.

2.1 Degree structure and definition

One of the criteria of the transnational evaluation is the degree to which the programmes have
formulated and established a first cycle degree programme. The evaluation attempts to
establish whether the programmes have formulated goals for the first cycle degree, and if these
formulations match the Dublin descriptors for the first cycle degree.

Most of the physics programmes have established first cycle degrees with a 3 year duration. As
a matter of fact, three of the programmes have just been re-structured according to the
Bologna agreement. Only one of the programmes does not offer the first cycle degree, but an
integrated five-year master degree instead.

The extent to which the evaluated programmes have implemented a first and second cycle
degree structure seems to be dependent upon the commitment of the countries in question
towards the Bologna process. It is not surprising that in those countries where the first and
second cycle degree structure has become part of the governmental regulation of higher
education, universities undertake the implementation of this new structure.

The evaluation reveals considerable variation in the degree to which the programmes have
formulated specific aims for the first cycle degree that match the Dublin descriptors. One
programme has an explicit aim, stating that the first cycle programme leads both to
employment and further study. The other programmes have not explicitly formulated their aims
for the first cycle programme. For these degrees, it is implicit that the first cycle degree is the
first step towards the master or PhD degree.

The degree to which the first cycle graduates enter employment also varies across the
programmes. It seems to be dependent upon the general tradition of employing bachelor
graduates within the particular labour market. In these programmes, the first cycle degree is
often seen as an instrument for mobility.

Overall, there seems to be a strong link between the national regulation of degree structure
and the extent to which the programmes have developed a first and second cycle structure.
The degree to which the programmes have formulated specific aims for the first cycle degree
seems, however, to depend on the interaction with the labour market and whether labour
market representatives have been involved in formulating needs.

2.2 Competences and learning outcomes

In the framework (see appendix A) there are suggested formulations of subject specific and
generic competences. The inspiration for these has, to a large extent, been the TUNING
descriptors. The evaluated programmes are asked if they have formulated definitions of both
subject specific and generic competences at programme and course levels. Furthermore the
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programmes are asked whether these competence definitions are communicated to students
and staff. To students, so that they know what is expected of them. To staff, so there is a
shared understanding of what is expected of the students. Finally the report attempts to
establish whether teaching and learning methods, as well as assessment methods, support the
development of the desired competences.

The extent to which the programmes are familiar and employ the competence-terminology
varies considerably. Two of the programmes have formulated both subject specific and generic
competences at programme and course levels. One of the programmes has worked explicitly
with the terminology, and the competences are communicated and known by students and
staff. Another programme has participated in the TUNING project and, in connection with this,
has formulated subject specific and generic competences. However, the approach has not been
entirely adopted by students and staff.

For the remaining three programmes, the competence-terminology is unfamiliar and, therefore,
not actively used. However, in these programmes, there seems to be an implicit notion of what
the expected competences are.

Another important dimension of the criteria for competences is the degree to which teaching
and learning strategy and assessment methods support the development of both subject
specific and generic competences. Although some of the programmes have not explicitly
formulated expected competences, or disseminated the competence definition effectively, the
teaching and assessment methods seem nevertheless to support the development of both
subject specific and generic competences, including problem solving abilities and student
autonomy. In these programmes, there seem to be an implicit understanding among teachers
as to what the expected competences are. However, these are not explicit to the students.

In general the teaching and learning methods used in the programmes seem to develop both
subject specific and generic skills. However, as some of programmes have yet to formulate
what competences they expect from students, it does not seem to be clear to all students what
competences they should develop and what competences the labour market expects them to
possess. This is also reflected in the fact that very few of the programmes have a systematic
feed back from the labour market of which competences the first cycle graduates should
possess. Therefore, a considerable amount of effort is still needed, in some cases, in order to
ensure a culture of internal and external reference points, such as Tuning and the competence-
terminology.

2.3 Quality assurance

Another set of criteria try to establish the degree to which the programmes have formulated an
explicit quality assurance strategy and established quality assurance mechanism.

Only two of the programmes have formulated an explicit quality assurance strategy. These
programmes have formulated quality assurance strategies that focus on quality assurance at
course level according to national requirements. The other programmes have no explicit
strategies formulated at present, but work on these is in progress. Nevertheless, all five
institutions consider that quality assurance is a point which needs further development.

One common feature across the five programmes is that quality assurance is devoted mainly to
quality assurance at course level. Almost all programmes have established very comprehensive
course evaluation systems, which include evaluations on a regular and systematic basis.
Furthermore, one of the programmes conducts course and programme evaluations every
second year due to governmental requirements.

Quality assurance mechanisms based on feedback from external and internal stakeholders such
as students, graduates and employers is not conducted on a systematic basis at any of the
programmes. This does not mean that feedback is not provided on sporadic basis. However,
the programmes do not collect the information on a systematic basis.
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Student progress is another important way to evaluate and ensure the effectiveness and quality
of a programme. To the majority of the programmes, the exercise of gathering student
progress information was a new and valuable exercise. There is no tradition for registration and
use of student progress information. However, one of the programmes has started to conduct
systematic student surveys, and another has started to use student progress information to
review the extent to which the original aims of the programme remain appropriate.

All'in all, the programmes recognise that quality assurance is necessary. It is evident that the
evaluation has initiated internal discussions about how comprehensive ‘packages’ of explicit
quality assurance mechanisms can be implemented and used to ensure high quality
programmes.
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3 Institutional reviews

The remaining chapters comprise institutional reviews of the physics programmes offered at
Copenhagen University, University Paul Sabatier in Toulouse, University of Rome La Sapienza,
Vienna University of Technology and Warsaw University. It is important to emphasise that the
expert-panel has gained a positive impression of all five education programmes. This positive
impression is not least due to the fact that all these universities have a reputation nationally for
providing high quality programmes and are some of the best places nationally to study physics.
This does not mean that the individual programmes do not have certain weaknesses. The
reviews in this chapter need to be seen in balance with the general view that all five
programmes offer a high quality education in physics.

The assessment of the programmes' has focused on the following three selected areas:
educational context; competences and learning outcomes; and quality assurance. The
programmes have been reviewed against a common set of quality criteria associated with each
of the above three focus areas (see appendix A). In each institutional review chapter, every
subsection introduces the criteria against which the institution is reviewed. This is followed by
an analysis of the programme according to the documentation material (self-evaluation report
and site visit). The panel have recognised many strengths and aspects in the programmes,
which can serve as an inspiration to other programmes, and these are incorporated in the
analyses of the self-evaluation reports and the site visits. Each subsection concludes with a
recommendation which highlights areas that can be strengthened.

It should be mentioned that the documentation procured from the institutional accounts and
the site visits is not entirely uniform. Some themes and aspects are highlighted more by one
programme than another. This point is accentuated by the fact that the strengths and
weaknesses of each programme have, to some extent, been reviewed in relation to the specific
context of the institution and its national higher education system. Furthermore, the differences
in feedback to the programmes are also a reflection of the difference between the self-
evaluation reports.

Finally, some reading instructions. Whenever the report mentions that the source of evidence is
interviews, it refers to the interviews conducted with the different stakeholders during the site
visits. In addition, it should be specially noted that SER is an abbreviation of self-evaluation
report.

" The term programme covers the present first cycle of the programmes evaluated. According to the Bologna
Declaration this should last a minimum of 180 ECTS. This allows for flexibility in what the institutions have chosen to

define as their first cycle physics programme.
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4 Copenhagen University

4.1 Educational context

4.1.1 Recent developments in Danish higher education

Most university studies are structured as three years for a first cycle degree, optionally followed
by two years for a master degree (cand. scient.), which, again, can be optionally followed by
three years for a Ph.D. degree. In May 2003, a new law for Danish Universities came into force.
The law stated that, where the educational structure has not already been altered, it is to be
restructured in order to ensure genuine implementation of the 3+2 structure. That is three-year
bachelor degrees followed by two-year master degrees (candidatus).

Furthermore, the law introduces a modular structure for all bachelor and master programmes.
Students with a relevant academic bachelor degree must be entitled to enrol for an
academically relevant master degree. Students with a bachelor degree will have a genuine
choice between several relevant master degrees — also a choice of master degrees at another
university. Academic relevance, correlation and progression must be ensured, and the
programmes must have clear competence profiles, these being directed towards different jobs
within the private as well as the public sectors.

The alteration of the content and structure of the programmes is to be a staged process taking
place over a number of years and in accordance with a process that the universities and the
Ministry of Science, Technology and Innovation will discuss and agree upon.

Finally, the law states that the universities are to become self-governing institutions. The
executive management structure will be subject to reforms. The law obliges the universities to
set up boards with external members, and employ rectors and managers?.

4.1.2 National regulation

The structure of university studies is regulated by a ministerial order concerning the 3+2+3
structure. Further framework regulation exists for the natural science degrees. This includes a
specific requirement that the bachelor study should be comprehensive (i.e. not only preparing
for postgraduate studies but also for employment) and include a project lasting 1/6 of an
academic year. There are also regulations about the entry requirements for the different subject
areas. Finally, regulations lay down the requirement that 1/3 of the exams should be subject to
external examination. Otherwise, it is left to the study committee to provide a detailed study
programme for both the bachelor part and the master part. Thus, apart from the basic
structure, there is a large degree of freedom in how to implement the structure.

4.1.3 Organisation of the programme

The vice-chancellor (rektor) is the head of the university, with a dean heading each faculty.
Each faculty consists of a number of departments, each headed by a head of department. At
each level there is also a board (university council, faculty council and institute board).

For each individual subject or group of studies there is a study committee. The study committee
consists of an equal number of tenured teachers and students. This board appoints, from

among the tenured teachers, a chairman of the study committee who is then directly
responsible to the dean.

2 The Danish University Act, 2003. Employed leaders should be understood as the opposite of elected leaders.
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The study committee has to provide a detailed curriculum for the study for which it is
responsible, and this curriculum has to be approved by the faculty. It also has to provide a study
plan, which usually takes the form of a list of courses offered. That this is then carried out in
practice is the responsibility of the head of department who, in turn, has appointed a teaching
committee. The set of courses actually offered in a given semester is determined in
collaboration between the teaching committee and the study committee.

414 Academic staff

In 1993, four departments were merged to create The Niels Bohr Institute for Astronomy,
Physics and Geophysics, with a scientific staff of just under 100 covering a very large spectrum
of subjects. It was thus possible for students to undertake a project or thesis in virtually any
subject. A large variety of advanced specialised courses were offered. This is still the case, even
though the permanent staff has now been reduced to around 60. With another ten taking
early retirement during 2004, and the positions not being re-appointed, it may not be possible
that such variety can continue.

The institute has, therefore, established a renewal programme for the staff, and this is
described in detail. Special emphasis is given to the ‘generation change’ programme to cope
with the fairly large number of retirements that will take place during the next ten years.

Table 1
Information on staff in total numbers

Number of persons Full-time equivalent
(on teaching)
Full Professors 15 6,5
Associate Professors 46 17
Assistant Professors 0 0
Research Assistants 17 0
Teaching Assistants 0 0
PhDs 60 5
Other Categories - -
In total 138 28,5

Source: The SER Copenhagen University. In the table, full-time equivalents state only the full-time equivalents of
time spent on teaching.

The ministerial directive regulates the rules for recruitment of new academic staff. Research
qualifications are very important but teaching experience and qualifications are taken into
consideration as well. To get a permanent position, some formal pedagogical training is usually
required, e.g., the candidate must give a trial lecture.

A centre for didactics has been established which provides courses every year. According to
Danish law, the universities must provide pedagogical training for assistant professors. The
teaching courses provided for new staff members seem to be very comprehensive and done
well. However, there are no pedagogical support programmes for professors.

The panel finds it positive that the programme management provides didactic courses for
assistant professors. However, the programme management should also encourage
participation of present staff in pedagogical training.

4.1.5 Admission

There are two ways of being admitted to a university study in Denmark. The first is by having a
standard qualification, i.e. a high school exam or an equivalent degree with a well-defined set
of subjects at a well-defined set of levels. The second way of access is non-standard, e.g. a
qualification from a foreign country. There is a maximum number that can be admitted with
non-standard qualifications and a committee makes the decision regarding admission.
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In addition, the universities have the possibility of requiring a certain grade at the high school
exam, or of setting the maximum number of students they can accept for each individual study.
In physics, there is at present a maximum intake of 150 but no grade requirement. If the
number of applicants is larger than the maximum intake, those with the highest grades from
high school will be admitted. However, there are specific subject requirements, which have to
be fulfilled. In physics, the students must have at least level A in mathematics and physics and
level C in chemistry to be admitted. All the students applying for physics, who fulfilled the
subject requirements, have been accepted independently of their grades.

Enrolment is centralised in the sense that each student only has to fill out one application form
for entrance to a university study. The student’s priorities in terms of subjects and universities
are listed on the form. A central system then enrols students according to priorities and
available places.

4.1.6 Student intake

The students entering the physics programme usually combine two subjects, e.g.
physics/mathematics. It is difficult for the Copenhagen University programme (CU)? to give the
exact numbers of students studying physics, as the student could be enrolled under another
subject, e.g., mathematics. The only reliable number that can be provided is the intake of
students who, on registration, opted for a combination that leads to a bachelor degree in
physics (and probably one other subject).

Table 2
Intake of students in total numbers

Year Applicants Admitted Male / Female
2000-2001 149 112/36
2001-2002 140 95/34
2002-2003 106 72/27

Source: The SER Copenhagen University.

There has been a small decrease in the intake during the last few years. As seen from the table
above, the decrease has been considerable this year. Despite this decreased intake, it has been
possible to increase the number achieving the master degree from around 25% per year to
nearly 50% per year over a period of around ten years. There are at least two reasons for this.
One is that the average time taken to obtain the degree has decreased considerably, and
another is that the dropout rate has decreased.

This year a new subject area has been created, ‘nano-science’, in which the content of physics
is reduced compared with ‘physics’. This has been a success with a fairly large intake, but with
a correspondingly smaller intake for physics - a survey has indicated that less than half of those
studying nano-science would have chosen physics had nano-science not been available.

The panel recommends that the programme management analyses why the students seem to
find nano-science more attractive than the physics programme.

4.1.7 Student progress information

The dropout rate for the programme is fairly high, with up to 50% dropouts among the first
year students who enrol for the programme. A large proportion of the high school graduates
are not well prepared to adopt to the university teaching methods and subject level. This has
been a matter of concern over the last decade and many initiatives have been taken.

3 “CU’ stands for the physics programme at Copenhagen University.
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Table 3
Student progress information in total numbers

Number of students whose admission year was 1999 and who were at present three years later in 2001

First year (1999) 11
Second year (2000) 38
Third year (2001) 46
No. of graduations 13
No. of dropouts 77

No. not in any identifiable year (*) -

Source: The SER Copenhagen University.
(*) For those students, who cannot be placed in one specific academic year.

Table 4
Graduation in total numbers

Graduation in years calculated on the basis of ‘1997 entry

Graduation in 3 years 19
(official duration of the programme)

Graduation in 4 years 22
(official duration of the programme + 1 year)

Graduation in 5 years 12
(official duration of the programme + 2 years)

Still studying 35
Dropouts in the first year 55
Dropouts in total 86
Admitted in 1997 174

Source: The SER Copenhagen University. The categories ‘still studying” and ‘admitted in 1997’ were added in the
SER. The numbers are calculated on the basis of the 174 students admitted in 1997.

The faculty has initiated a systematic student activity survey consisting of a statistical study and
a questionnaire survey in order to analyse student behaviour. According to the programme
management, this survey has shown that the dropout number is to some extent misleading, as
students who shift to another programme in the natural science faculty also count as dropouts.
However, for those who actually do decide to drop out, the transition from being a high school
student to becoming a university student was considered to be one of the main causes.
Furthermore, the site visit revealed that there are dropouts due to difficulties in handling the
first year mathematics.

In order to recruit more students to physics and to smoothen the transition between secondary
school and university, the faculty has set up a Centre for Science Education, an H. C. @rsted
Youth Laboratory and a physics flying squad made up of physics students that promote physics
in the secondary school.

It is positive that the programme management has managed to increase completion rates.
However, they should set a completion goal for future planning. The panel encourages the
programme management to continue making systematic records of student progression and
investigate reasons for dropouts and transfers.

4.1.8 Student influence

The students have both formal and some real influence on the study programme and its
content. On the study board, which is responsible for deciding the goals and content of the
programme, the students make up 50% of the members. Furthermore, the vice-chairman of
the study board is a student.
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From the site visit, it is apparent that the students at the programme are very committed and
involved in their study programme. They appear to be considered as an asset to the
programme, and their opinions seem to be valued by the staff and management. The readiness
of the management to listen to the students was also highlighted by the students. It was
mentioned that student opinions are taken seriously. The self-evaluation group characterises
the cooperation with the students as being extremely welcome and productive.

A tutor system was revitalised as a result of external evaluation. In addition, there is a special
student advisory system for the natural science faculty where students can discuss social and
structural problems with a specially employed ‘mature’ student.

The panel encourages the programme management to continue the valuable cooperation
between students and management. The student representatives seem to make a considerable
effort to improve the quality of the programme.

4.1.9 Employability of first cycle graduates

The Danish labour market has not yet established a tradition of employing bachelor graduates.
There are, therefore, different expectations as to whether the labour market will accept
bachelor graduates. This situation also applies to physics bachelor graduates. A recent study
conducted by the faculty shows that a very small number of the physics bachelor graduates go
directly into physics employment. The Danish labour market traditionally tends to ask for
physicists with a master degree or even PhD. Therefore the majority of students continue on
the physics master programme at the Niels Bohr Institute. An exception is the meteorology
degree where weather forecasters normally go into employment with a bachelor degree.

Another recent study of the employment of graduates (with a cand. scient degree) shows that
there is practically no unemployment among physics graduates. On the contrary it was pointed
out that there would be a severe shortage during the next ten years, especially for high school
teachers of physics. This is further enhanced by the employment pattern. Whereas in the
eighties the majority of graduates went into high school employment, the percentage is now
down to 15%, and the majority of these now find employment in the private sector.

The panel understands that the qualifications of the physics bachelor graduates might be
unknown to the Danish labour market. However, the programme management should consider
strengthening the profile of the bachelor degree by consulting stakeholders about the
anticipated end product. Thus, building on the positive experiences of the meteorology degree.
The programme management should ensure that the programme has a genuine exit point at
the bachelor level. Finally, the programme management should maintain contact with the
graduates and strengthen feedback with systematic recordings of their employment patterns.

4.2 Programme goals, structure and content

4.2.1 Programme goals

One criteria of the evaluation concerns the existence and documentation of programme goals.
These are essential for several reasons. Goals provide prospective students with a more
informed basis for their choice of study and support the aims of transparency. Explicitly
formulated goals also provide teaching staff with terms of reference for designing content and
selecting teaching methods for the different courses.

In a brochure sent out to all high schools, the aims of the programme are stated in fairly
general terms. Likewise the aims are stated in the study handbook, also in fairly general terms®.

“Free translation from Danish: The purpose of the study is to give a broad knowledge of modelling, methods
within physics and history behind the development of physics. The students should be able to independently
analyse and deal with physical problems. Furthermore, the students should be able to develop new theories
within physical laws and phenomena. Finally, the students are trained in experimental physics.
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The self-evaluation group states that, in fact, these aims are not very different from the Dublin
descriptors for the first cycle. The programme does not in its aims really address the needs of
the labour market. The programme was designed for progression into teaching or research,
and dramatic changes in the labour market do not seem to have influenced the formulation of
its goals. It is still a programme aimed at giving an academic grounding in the subject. One
illustration of this is that CU does not state explicitly what the bachelor degree aims towards. It
is unclear if the degree is directed towards employment, further studies or both. Furthermore,
the subject specific and generic competences are only mentioned incidentally.

The panel encourages the programme management to further develop the programme aims
based on the Dublin descriptors for first and second cycles. Also, the goals of the programme
should be specified and formulated in more detail in consultation with external stakeholders.

4.2.2 Programme structure

The Niels Bohr Institute now provides a two-part physics programme in physics/ astronomy/
geophysics - a study combination the panel considers as refreshingly unusual. Physics plus
another subject chosen by the students constitute the bachelor degree in physics.

Table 5
Programme structure

6. semester ) Project Optional subjects
Physics 3 - -
5. Semester Optional subjects
4. Semester Physics 22 Optional subjects
. Mat F1

3. Semester Physics 21

2. Semester Physics 12 Mathematics 1GB Optional subjects
1. Semester Physics 11 Mathematic s 1GA

Source: The SER Copenhagen University.

It is typical to combine two subjects, e.g. mathematics/physics, physics/chemistry,
physics/computer science, etc. It is, in fact, possible in the first year to combine mathematics
with two other subjects, typically physics, chemistry or computer science. In the second year,
the student then concentrates on two of the three subjects chosen in the first year. Within
physics, there are also several combinations: Astronomy, geophysics and biophysics. There is,
hence, a fairly large freedom of choice for the student. It is also possible for the student to
change direction - with the probable effect of prolonging the study time. It is also possible to
combine physics with a subject from another faculty, e.g. music or philosophy, and this is
sometimes done. The students can also focus on just one subject.

A new programme structure is to be implemented across the entire Natural Science Faculty.
The programme will still be organised as a bachelor-master structure, but a modular framework
will be —beginning implementation start autumn 2004. In this new structure, the first two
years are devoted to the main subject in physics and the last year to another subject.

The new structure of the BSc degree programme will have many effects, and many of these are
somewhat uncertain. The new programme will split each semester into two sessions, and
teaching will be more concentrated. Only two subjects at one time will be studied. This new
development has not yet been fully worked out, and this is now getting late in view of its
coming introduction. There seems to be lack of communication between the senior
management of the faculty and the department on one side, and the teaching staff on the
other.

As the new structure is yet to be introduced, it is difficult for the panel to comment upon it.
However, the programme management should ensure that students are able to complete the
study within the nominated study time with a suitable balance of subjects and appropriate
progression.
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4.2.3 Programme content

Clearly formulated and publicly available programme content. provide students with an
overview of the programme and support the aims of transparency. A further criteria is the
extent to which the composition of the courses and the curricula are consistent with the goals
for competences, the extent to which the programme is characterised by progression and the
extent to which the content reflects breath and depth.

The content of the physics programme is available to students on web sites. There is an
established and effective student information system where the students can get information
about all the natural science programmes and shop around for courses with a shopping basket
(rucksack). Additionally, almost all teachers seem to have their own homepage with course
descriptions, but the level of detail varies considerably.

The table below shows the core content of the programme. Depending on the minor subject of
the degree, there are additional compulsory points and points for the students to choose.

Table 6
The core content

The core content

Bachelor project
10 ECTS

6" semester | Subjects in classical and modern physics
10 ECTS free of choice
5 ECTS statistical physics and quantum

mechanics or guantum physics.

5" semester

4" semester | Quantum mechanics

10 ECTS

3 lectures, 3 classes and 3 hours of lab.
exercises per week

3" semester

2nd
semester

Electromagnetism

10 ECTS.

3 lectures, 3 classes and 3 hours of lab.
exercises per week

Theory of relativity; thermodynamics

10 ECTS

3 lectures, 3 classes per week and project

Mathematics for physics (provided by
physicists)

10 ECTS

2 lectures, 2 exercise classes per week

Basic mathematics
10 ECTS
4 lectures 4 exercises per week

1°' semester

Classic mechanics
10 ECTS
3 lectures, 3 classes and exercise classes

Basic mathematics
10 ECTS
4 lectures, 2-4 exercises per week

Source: EVA by gathering information from the student handbook. Only mandatory courses are listed. To this
should be added the optional subjects free of choice for the students. Due to high level of student freedom to
plan the study programme it is difficult to list the exact distribution of the content of the programme.

The panel considers that the content of the programme reflects a strong emphasis on theory —
a solid grounding in theoretical techniques. The experimental side is therefore relatively weak,
but this seems to be accepted by the majority of the students.

As the programme is structured at the present time, and according to the interviews with
students, there seems to be progression. However, the panel is concerned that progression,
may be threatened under the new structure, as all the core material is put into two years rather
than three. This is a balance for consideration, as the new structure should also provide more
flexibility regarding student choice.

The content seems to reflect both breadth and depth in each relevant subject in the sense that

the students seem to develop fundamental knowledge of various approaches to the discipline
area and can later go into depth within a specific area of interest at a more advanced level.
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The transition towards a new programme makes it difficult to give recommendations
concerning the content. It is clear to the panel that the programme management has chosen to
provide a theoretical physics programme, which is in keeping with the Copenhagen tradition —
and it is the strength of the programme. However, with regards to the tendencies that some
applicants seem to find nano-science more interesting, that some of the graduates still go into
teaching and that the faculty has invested a lot of resource in making youth experimental
laboratories, the programme management could consider creating a more experimental path
through the programme.

4.3 Competences and learning outcomes

One of the criteria of the project is the degree to which the programmes have formulated the
expected competences of the programme. The programmes are asked if they have formulated
overall competence goals for the first cycle degree, if these include both subject specific and
generic competences and whether these are clearly formulated, publicly available,
communicated to and known by students, staff, etc. Furthermore, they are asked to what
extent the goals have been formulated and developed considering the needs and requirements
of the labour market.

As stated by the self-evaluation group, and made apparent at the site visit, the term
‘competence’ is an unfamiliar concept at CU. Competence-terminology does not form part of
any communication with students. Thus it is not made explicitly clear to the students what can
be expected of them in terms of outcome as physics graduates.

It is part of the new bachelor structure to define competences for the different programmes.
The self-evaluation group, therefore, considers the TEEP and the TUNING as starting points for
understanding how to use the terminology.

The panel recognises that CU is in a process of formulating and applying the competence
terminology. The panel suggests that the programme management begins the competence-
defining process by formulating an overall goal for the bachelor programme .The Dublin
descriptors could be used as inspiration. The next step could then be the definition of subject
specific and generic competences at programme and course level. As inspiration, the panel
suggests the programme management looks at the TUNING descriptors for physics and
considers their applicability to the programme. Finally, the teaching staff should then ensure
that the defined competences at course and programme level are communicated through
student information system.

4.3.1 Subject specific competences
Throughout the programme, students should be able to obtain the subject-related
competences through the compulsory subjects.

CU does not specify in the SER which subject specific competences are needed to achieve the
overall programme goal. The subject specific descriptions provided for students describe the
syllabus and examination procedures of the programme and the courses. As stated, the
formulations are presently too broad and generalised to adequately fulfil the competence
provisions in any detail.

The panel is aware that CU is discussing how to formulate competences for the programme.
The panel recommends that the programme management specifies the subject specific
competences that are expected of the students, both at programme and course level. As
inspiration, the panel suggests the programme management looks at the TUNING descriptors
for physics and consider their applicability to the programme. It is important that external
stakeholders of the programme are involved in the discussions about required competences.

4.3.2 Generic competences

Throughout the programme, students should be able to develop generic competences, such as
the capacity to learn, the capacity for analysis and syntheses, communicative skills, etc.
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The SER states which generic competences can be expected of students at the programme,
namely, the ability to learn and to structure knowledge; an understanding of the nature of
models; and modelling and information technology. However, these generic competences are
not made explicit to students and teaching staff.

It seems that the physics programme has the implicit goal of developing generic competences,
such as problem solving. Both the students and the graduates stressed that they had acquired
problem-solving competences. However, the graduates group called for more focus on
competences such as communication skills and experimental experience.

The previously formulated generic competences, as stated in the SER, are a good starting point
for a discussion of which generic competences the programme should develop. Furthermore,
the programme management should make the expected generic competences explicit to
students and staff. As inspiration, the panel suggests the programme management looks at the
TUNING descriptors for physics and considers their applicability to the programme. External
stakeholders such as graduates and employers (not only from research but also from other
branches) should be involved in the discussion.

4.4 Teaching and learning methods

4.4.1 Teaching and learning strategy
Another criteria is the degree to which the programme have formulated and applied a strategy
for the teaching and learning methods of the programme

Based on the interviews with the teaching staff, the panel concludes that the teaching group
has not yet agreed on a common strategy, e.qg. it appears from the discussions about the
possible consequences of the new programme that some staff regard it as an opportunity for
the development of new innovative teaching methods, whereas others see it as indicating a
problem with existing methods.

From interviews with students, it also appears to depend too much on the individual teacher as
to which teaching and learning strategy is applied, as does the responsibility to explain the
goals of the courses and the programme.

In order to establish a common ground for the programme, a common teaching and learning
strategy should be formulated at departmental level. The panel recommends that the teaching
and learning strateqy specifies the learning objectives of the different methods being employed
while leaving some flexibility in approach in order to allow for individual skills and preferences.

4.4.2 Teaching and learning methods

An important dimension of the criteria for competences is the extent to which teaching and
learning methods encourage the achievement of the intended learning outcomes in terms of
discipline-specific skills and generic skills, employment and/or further study, and personal
development.

The teaching methods at CU are quite traditional, being centred on lectures and small group
problem solving. The SER states that whereas the intention behind the small group teaching
was to make the students active, there is a tendency of the students to be very passive here, so
the effectiveness could be improved. In comparison, the laboratory experiments, including
projects, have the effect of making students more actively involved.
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Table 7
Teaching and learning methods as a percentage

1% year 2" year 3 year
Lectures 42 42 40
Small group problem solving 33 42 40
Seminars 1 - -
Course-work 13 - -
Projects 4 - 20
Laboratory experiments 7 16 -

Trainee position - - -

In total 100 100 100
Source: The SER Copenhagen University. Due to high level of student freedom to plan the study programme it is
difficult to list the exact distribution of the teaching and learning methods of the programme.

The teaching and learning methods seem to encourage the achievement of discipline-specific
skills, and these competences seem to be well taught. The students interviewed consider the
strength of the programme to be the theoretical basis taught. However, they consider it a
weakness of the programme that there is the lack of emphasis on group work and
communication skills.

In addition, the graduates and students expressed that the gap between the teaching and
learning environment of high school and the university is too wide. The gap is particularly
apparent for mathematics. The students - especially in the first years - would prefer to have
more personal feedback from the teachers regarding what competence level is expected and
how each student is progressing towards it.

The panel recommends that the programme management considers introducing more
laboratory work in the first semester in order to stimulate and maintain the students’ interest
and active participation in physics. Furthermore, introducing group work and other learning
strategies that encourage communication skills should be considered.

443 Assessment methods
Included in the criteria for competences are the extent to which the assessment processes of
the programme enable learners to demonstrate the achievement of the intended outcomes.

The assessment methods seem to be varied, and encourage the learners to demonstrate the
achievement of both subject-specific and generic skills. However, it is not explicitly stated which
competences are assessed at each programme level, and which at course level.

Table 8
Assessment methods as a percentage

1% year 2" year 3 year
Written examination 30 90 30
Assessed course-work 20 - -
Laboratory exp. write-ups 10 10 -
Essays - - -
Oral Examination 20 - 50
Project reports 20 - 20

Presentation - - -
In total 100 100 100
Source: The SER Copenhagen University. The category ‘coursework reports’ is not presented in the SER.
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According to Danish educational law, each programme must assess at least 1/3 of their exams
with the use of external examiners. The external examiners are chosen from a national list of
examiners. The panel was informed by the students about instances in which the external
assessment possibly did not function as intended.

The panel considers it positive that the assessment methods seem to be varied and, therefore,
test different abilities. However, the panel recommends that the competences assessed for
each course are made explicit to the students. Furthermore, the programme management
should make sure that the external examiners are vetted in terms of competences and subject
knowledge levels.

4.5 Quality Assurance

Another set of criteria try to establish whether the programmes have formulated explicit
strategies for reviewing the extent to which the aims and intended outcomes of the
programmes remain appropriate to factors such as: changes in student demand; student entry
qualifications; employer expectations and employment opportunities, etc. In addition, ensuring
that appropriate actions are taken to remedy any identified shortcomings.

The programmes are asked if the results of quality assurance are disseminated to students and
staff, and if these parties are involved in discussing improvements to programme quality. The
programmes can involve students, staff and other stakeholders in their quality assurance
practice by utilising stakeholder input, student progress information and other feedback.

The new Danish university law specifies the universities’ obligation to constantly and
systematically develop and improve the quality of its education programmes. The evaluations
and plans for follow-up are to be specified in the university development contract, and are to
be approved by the Minister of Education. Finally, the universities are to lay down clear
guidelines for the documentation systems to be used in connection with evaluations and their
follow-up.

4.5.1 Strategy, goals and procedures
The programme and the faculty have not yet formulated an explicit quality assurance strategy.
However the formulation of such a strategy is now in progress.

At present, quality assurance consist of course evaluation and feedback from external
examiners. The board of external examiners report on the content of the courses, and if this
report indicates any issues, the study committee will take action. The chairman of the external
examiners also issues a yearly report. However, it does not seem to be a very much used or
effective quality assurance mechanism.

In addition, the programme is subject to regular external reviews by the Danish Evaluation
Institute (the last time was in 1998). According to government regulations, the university (in
this case represented by the study committee and, to some degree, the Institute Board) should
study the recommendations of the evaluation, and report to the faculty on any action to be
taken.

The structure of the programme as a whole is updated in an approximately seven year cycle by
the study committee, and this focuses on correcting obvious mistakes and maintaining and
improving the standards of the courses.

The programme management should build on the already existing quality assurance
mechanisms and develop overall goals and procedures for systematic quality assurance with a
view to producing coherent ‘package’ of explicit quality assurance mechanisms at course,
academic year and programme levels. As part of this package, current quality assurance
mechanisms should be extended to include more systematic external feedback.
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4.5.2 Course evaluation
The programme seems to have developed a comprehensive and coherent framework for course
evaluation, which consists of a standardised questionnaire and follow-up procedure.

Towards the end of each semester, questionnaires are distributed to the students.

In the questionnaire the students are asked to evaluate different aspects of the quality of each
course on a scale from one to five. In addition, it allows the student to submit written
comments on each course.

The statistics are compiled for each course and the written comments are passed on to the
relevant teachers and to the chairman of the study committee. The statistics are made publicly
available and are used systematically by the study committee to assess the individual courses
with respect to structure, contents, and teacher performance. Low scores will initiate a
discussion between the study committee, the teaching committee and the relevant teacher(s)
with the aim of pinpointing the cause of the dissatisfaction.

According to the self-evaluation group, persistent problems as revealed by the questionnaires
do lead to changes, e.g. changes of teachers have been recorded; a change in the content of a
specific course was initiated some years ago (at the time, it was loaded with material - all
interesting but leading to a too high workload for the students). Most issues are resolved by a
talk with the teacher, while a few do give rise to conflicts.

However, the response-rate of the questionnaires does not seem to be satisfactory. Therefore
an electronic evaluation system will be implemented on faculty. The self-evaluation group
believes that this might give a larger participation rate, especially if it becomes compulsory
when registering for the courses and exams.

The programme seems to have developed a comprehensive and coherent course evaluation
system. However, the panel recommends that the programme management makes an effort to
increase the response rate of the course evaluation and demonstrate that changes are made as
a result of student feedback.

4.5.3 Feedback from employers and graduates

There is no established systematic procedure for feedback from graduates and the labour
market. As a starting point, there was in 2001 an attempt to circulate a questionnaire among
former students.

This implies that external feedback from employers is not used systematically as a tool to
improve the programme. The study committee and the management have an occasional
dialogue with employers and there are also employer representatives in the external examiner
groups.

According to the self-evaluation group, student progress information is available at the faculty,
but is not used. Statistics such as pass-rates for individual courses are compiled by the faculty
office and are used by the study committee as additional material to the student evaluations.

The panel encourages the programme management to strengthen the dialogue with employers
and graduates by establishing systematic feedback from graduates and employers and using
this to improve the programme. The dialogue should be formalised and the results made
public. The panel also encourages the programme to establish the student surveys already
conducted on a permanent and systematic basis.
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5 Paul Sabatier University

5.1 Educational context

5.1.1 Recent developments in French higher education

The French system of higher education consists of five different types of tertiary institutions: Les
Instituts Universitaires de Technologie, Les Sections de Techniciens Supérieurs; Les Grandes
Ecoles; Les Universités and Instituts Universitaires Professionalisés.

French university studies used to be structured in three successive cycles, with national
diplomas at the end of each cycle. The first cycle consisted of the DEUG degree (Baccalauréat +
two years). The second cycle consisted of the licence (Baccalauréat + three years) and the
maitrise (Baccalauréat® + four years) preparing for the exercise of professional responsibilities.
The third cycle leads to a degree of higher specialisation and training in research®:

With the main goal of implementing a 3-5-8 structure in the French higher education system,
the French government has introduced a reform of the university sector as defined by a decree
from November 2002. The major features of the reform are’:

The creation of a new degree; the master degree oriented to towards either an
industrial profession or research

Implementation of a 3-5-8 structure (LMD) Licence (bachelor) - Master -Doctorate
The organisation of all higher education studies into semesters and course units
Implementation of the ECTS and the quantitative value of new degrees

The general principle of regular national assessment of higher education institutions
and their educational programmes as a perquisite for ‘habilitation” (accreditation)

5.1.2 National regulation

The content and structure of the Université Paul Sabatier programme (UPS)? are selected
according to a governmental ‘accreditation’ (‘habilitation’) of the programme. This is a sort of
pre-accreditation, where the programme management presents a proposition for their
programme based on assessment criteria. The programme is accredited every four years.

UPS was last accredited in 1999. Thus, the programme has drafted a new accreditation
application for 2003 where the structure and content of the programme will be re-organised
according to the LMD structure. The new bachelor programme has been approved by the
Ministry and can be started in September 2004.

Another steering mechanism, which is important to comprehend in order to understand French
higher education, is the so-called SANREMO system which determines the financial support for
programmes. The financial support is calculated according to the H/E (Hours per Student). It
evaluates whether the number of teachers’ hours corresponds to the teaching attended by a
student during an academic year, taking into account the fact that lectures, exercises and
laboratory exercises are not delivered under the same conditions. The H/ E also sets minimum
and maximum standards for the number of students per class, e.g. 20 students maximum per

® The high school exam.

® Eurydice, 2002.

’ The French Ministry of Education, 2002.

8 “UPS’ stands for the physics programme at University Paul Sabatier
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laboratory teaching class, 40 students maximum per exercise class and 200 students per lecture
class.

5.1.3 Organisation of the programme

Until now, the first cycle of the physics programme has been structured as a two year DEUG
programme organised and taught jointly by the physics, chemistry and electronics departments.
This is followed by a second cycle, a one-year licence study organised and taught by the physics
faculty.

UPS has decided that the bachelor/master structure will be implemented during the next
contract (accreditation) with the ministry for 2003-2007. Therefore, the first three years will be
restructured. From 2003 the first cycle will include both the DEUG and the licence leading to a
bachelor degree. The first semester of DEUG will be organised and taught jointly by the physics,
chemistry and electronics departments, whereas the second, third and fourth term of the DEUG
will be organised and taught by the physics department. In the new programmes there will be
no implication of the electronics in the second semester and after. Only the first semester will
be common to all DEUG students. As previously, the licence will be organised and taught by
the physics department.

A project coordinator, elected by colleagues, who also prepares the accreditation form,

coordinates each programme. The pedagogical council of the respective faculty includes
representatives of students and staff and is responsible for the organisation of teaching,
contact with students, evaluations, etc.

The panel considers the changes towards a stronger integration of the second, third and fourth
semester DEUG and the licence as positive and a step in the right direction. However, the
documentation material and the meetings reflect a significant lack of compatibility between the
DEUG and licence programme. The governmental requirement for separate accreditation of the
DEUG and Licence programme, along with the division of administrative and organisational
responsibility, seems to be counterproductive for coherence and progression in the bachelor
programme. The expert panel, therefore, recommends that the programme coordinators
strengthen the coordination regarding formulation of the accreditation form and the
implementation of the new programme in order to create a coherent bachelor programme.

5.1.4 Academic staff

The academic staff for the programme comprises professors (Professors), assistant professors
(Maitres de Conférences), amanuensis (Professeurs agrégés) and PhD Students participating in
the teaching work.

The SER states that the change from the licence programme to the bachelor degree
programme will not demand great changes in the recruitment policy of the university, nor will
it necessitate a greater number of teaching staff since the number of students in physics has
decreased in the last four years. The academic staff of the programme will essentially be the
actual members of the physics department. According to the SER, the large number of
specialisations present in the physics department ensures the possibility of developing a
multidisciplinary curriculum leading to a bachelor degree in physics. Some members of the
department are specialised in physics educational science and participate in the definition of
pedagogical methods.
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Table 9
Information on staff in total numbers

Number of persons Full-time equivalents

Full Professors 44 44
Associate Professors 0 0
Assistant Professors 62 60
Research Assistants 0 0
Teaching Assistants 2 1

PhDs 5 3

Other Categories

In total 113 108

Source: The SER Paul Sabatier University.

There is only one promotion possible in the career of assistant professor (from normal to
exceptional class); there are only two stages of promotion in the career of a professor (from
second to first class and from first to exceptional class). Local ‘ad hoc’ committees of faculty
members, whose role is to evaluate and compare candidates, propose promotions to the higher
grades. Moving from assistant professor to professor is not a promotion but a normal step in
the recruitment process.

Local committees following a national procedure carry out recruitment of professors and
assistant professors. Research qualifications are the main criteria for recruitment, but teaching
references are also required. Local committees are composed of members of the faculty
(elected (60%) and nominated). ‘Ad hoc’ committees nominate amanuensis’.

The situation regarding high drop-out rates, system inflexibility and budget cuts seems to
produce a high level of frustration among the teachers, with a negative impact on the general
teaching and learning environment. It appears that initiatives are left to a small number of
especially motivated individual teachers with a high level of commitment to improving the
programme and learning environment. However, this also appears to carry the seeds for
creating a positive teaching environment.

Regarding coordination of teaching, there are two annual meetings between the subject
teachers from the DEUG and the licence. However, the panel was left with the impression that
the tradition for cooperation and coordination regarding development and practical issues
varies according to the particular subject area and the motivation of individual teachers.

There seems to be a willingness from the programme management to support dedicated
teachers. However, the programme management must ensure that the emerging positive
environment created by some highly motivated teachers is encouraged so that it can grow and
spread. In order to stimulate an open and inspiring teaching and learning environment, it is
essential that the programme management supports the teaching staff in developing teaching
and learning methods for the programme. In connection with this, it is also important that the
programme management rewards and values good teaching, and reflects this in recruitment
and promotion.

5.1.5 Admission

A matter of great concern to UPS is that they have to accept all students with a secondary
education (baccalauréat) regardless of any perceived entry qualifications. Due to governmental
restrictions, the university is not allowed to ask for specific entry requirements or to divide the
students based on ability after entry. According to the UPS the lack of specified entry
requirements is one of the reasons for the high dropout rate.

The self-evaluation group, staff and students are disturbed by the fact that the university is
‘second choice’ for many students. A large proportion of students choose the university if they
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have not been accepted at the ‘grand ecoles’. The university provides preparatory classes for
the grand ecoles. Thus, the university can be used as a means of re-entry to the grandes ecoles.
In particular, the staff expresses frustration at having to spend a lot of resources on students
they never see in the system again.

5.1.6 Student intake

UPS has had difficulties in providing the data necessary to describe their student population.
According to them the ‘Centre Informatique de Gestion’ does not have available figures of
student intake for the different years.

Table 10
Student intake in total numbers

Year Applicants Admitted Male / Female
2000-2001 1179 458/ 276
2001-2002 1129 455/ 227
2002-2003 1176 -

Source: The SER Paul Sabatier University.

5.1.7 Student progress information

UPS states that there is a very high dropout rate in the first two years, but has not been able to
provide figures on student progress. Therefore, the situation is also very unclear to the physics
department, and not knowing the actual student success rate is dissatisfying for them as
educationalists.

Table 11
Graduation as a percentage

Graduation in years

Graduation in 3 years 47.8
(official duration of the programme)

Graduation in 4 years 27.9
(official duration of the programme + 1 year)

Graduation in 5 years 10.3
(official duration of the programme + 2 years)

Dropouts in the first year N.A.

Dropouts in total -

Source: The SER Paul Sabatier University. UPS has not stated which entry year the numbers are calculated on the
basis of.

It is essential that the programme management is informed about the student population and
their behaviour in order to plan the programme and to correct for inadequacies. It is, therefore,
a problem that the university is not capable of providing student progress information available
to the faculties and programmes. The programme management should ensure that the
statistics department and the respective administrative departments make student progress
numbers available to programmes.

5.1.8 Student influence

Student involvement in the development of learning strategies, planning of teaching and the
development of learning contexts is, according to the SER, limited. Individually, there is almost
no possibility for a student to plan his own workload. Students are represented by elected
peers in some of the committees that decide teaching planning or development. Their
participation in such committees is feeble, and they generally have little influence on the
decisions made.
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The panel encourages the programme management to ensure that students have real influence
in matters concerning the programme in order for students to establish a sense of ownership
and responsibility towards their learning environment.

5.1.9 Employability of first cycle graduates

UPS does not have available figures for the employment rate of the licence graduates. UPS
states that according to anecdotal evidence most of the third year students go on to the fourth
year (matrice degree). Furthermore, many choose to do the teacher programme. The teachers
and senior management mention that the programme has established a good reputation for
their teacher graduates at the grandes écoles. According to UPS, teaching preparation classes
at the grandes écoles is very attractive. At the site visit it was also evident that the students
interviewed regards this as a very attractive path to pursue — both female and male students.
Finally, the licence is a way to enter the grandes écoles (UPS estimates that 20% of the licence
students use their degree to enter the grandes écoles).

The panel encourages the programme management to strengthen the dialogue with
employers by making feedback formal and systematic, which would also make the apparently
positive feedback visible to students and other employers. Furthermore, the programme
management should consider establishing a mechanism that ensures systematic records of
student employment patterns.

5.2 Programme goals, structure and content

The present programme consists of a DEUG Science or DEUG Science and Technology (2 years)
degree and a one-year licence programme.

5.2.1 Programme goals

One criteria of the evaluation concerns the existence and documentation of programme goals.
These are essential for several reasons. Goals provide prospective students with a more
informed basis for their choice of study and support the aims of transparency. Explicitly
formulated goals also provide teaching staff with terms of reference for designing content and
selecting teaching methods for the different courses.

UPS is aware of the importance of goal formulation for the programme, as the governmental
accreditation has a very strong focus on goals. However, the goals formulated in the
accreditation do not seem coordinated between the programmes.

The licence 1999-2002 was, together with the fourth year, oriented toward the previous third
cycle (profession and research). For the new bachelor degree (licence 2003), it is stated in the
accreditation form that the primary goal of the licence is to lead to research based education,
and that the natural way to pursue this is via the different local or national master degrees in

physics, engineering and teaching.

The goal of the new DEUG's second, third and fourth semesters, as provided by the physics
department, is to complement the basic education in physics, which the students have gained
during the first year. A further goal is to make more room for laboratory classes in order to
raise the individual experimental capability of the students. The students should obtain a first
hand orientation towards physics in the DEUG.

In the accreditation form for the licence 2003, UPS has attempted to formulate a set of goals
for the desired core competence of the BSc graduates. It is stated that the third year should
build on the knowledge of classical physics that has been obtained during the first two years.
Furthermore, the third year should provide a basis in modern, theoretical and experimental
physics necessary to continue to the second cycle. In this way, the overall goals and
competence of the bachelor programme are very similar to the formulation of the Dublin
descriptors.
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It is positive that UPS, in the accreditation 2003, has attempted to formulate a set of goals for
the desired core competences of the graduates in the upcoming BSc programme. However, it is
not clear to what extent the goals will be publicly available, and the programme management
should, therefore, ensure that the goals are known by programme management, teaching
staff, bachelor students and incoming students. In addition, the DEUG and the licence
programme should make an effort to coordinate goal and competence formulations to
enhance progression and cohesion in the bachelor programme.

5.2.2 Programme content

Clearly formulated and publicly available programme content. provide students with an
overview of the programme and support the aims of transparency. A further criteria is the
extent to which the composition of the courses and the curricula are consistent with the goals
for competences, the extent to which the programme is characterised by progression and the
extent to which the content reflects breath and depth.

5.2.2a The first two years of the present programme

The first two years of the programme consist of the DEUG (from 1999). The students of physics
can choose between two programmes that give access to the physics licence: ‘DEUG Science'
and ‘Science et Technologie industrielle’. As the first mentioned is the typical path to follow for
a physics student, this programme content of the DEUG science is presented below in table 12.

Table 12
Programme structure of the two first year of the present programme

Semesters  Subject’ Lectures '™ TP
First UE Basic Mathematics, mechanics, chemistry 60 66 18
UE Discovery
UE Methodology Learning, project, collecting 8 12 28
documentation, languages
Second UE Basics | Mathematics, mechanics, physics 48 48
UE fundamental Il physics, chemistry 27 27 30
UE Methodology of Mathematics, mechanics, physics 20 20 20
disciplines Computing Science, chemistry
UE G Scientific languages and culture 20 20 20
Third UE Basics Il Mathematics, Computing Science, 31 83
Languages
UE Basics IV physics, chemistry 47 49 18
uo1 Chemistry , Physical chemistry 24 32 34
Processes engineering 52 38
physics 36 36 18
Physical Sciences 24 30 36
Applied Sciences 30 60
Fourth UE Basics V Mathematics, Computing Science, 23 91

Languages

see continuation on next page

9 The subjects are conducted as compulsory teaching units (UE) or as optional teaching units (UO).

10 travuaux dirigés.
" travuaux practique.

TEEP

34



Continued from the previous page

Semesters  Subject'? Lectures ™" TP

uo2 Chemistry , Physical chemistry 37 43 34
Physics 46 44 24
Physical Sciences 30 38 36
Process engineering 47 47 20
Applied Sciences 54 60

uo3 Chemistry , Physical chemistry 32 37 21
Civil Engineering 58 20 12
Physics 90
Astrophysics 90
Engineering of chemical reactions 33 33 24
Applied Sciences 12 48 30
Mechanical engineering

Total DEUG Compulsory 284 416 134
Optional'® 337/456  528/496  223/192

Source: EVA by gathering data from the DEUG accreditation form 1999. The compulsory subjects are grey and
the optional subjects are white.

As the material for the present DEUG programme (1999-2003) was not described in the SER, it
is difficult for the panel to assess the breadth, depth and progression of the programme. It is
positive that the physics faculty will have more influence on the DEUG degree’s second, third
and fourth semester, which can only strengthen the integration between the different years of
the bachelor degree. However, the panel is seriously concerned that the first semester of the
bachelor programme will remain disconnected from the subsequent years.

5.2.2b The first two years of the new programme

Upon entry to the new programme which will begin 2003 natural science students are divided
into two DEUG programmes: (1) Chemistry, informatics, maths and physics (CIMP); or (2) Earth
and life science (SVT). The main path to a licence in physics is through the CIMP programme.
The first semester is common to all students of the CIMP. In the second semester the students
choose between four paths: a major in mathematics, mechanics and informatics; a major in
physics and chemistry; a major in engineering; and a major in preparation for the entrance
exam (concours) to the engineering schools. The main path for the physics students is the
major in physics and chemistry.

After the second semester of the DEUG, students can choose to study the DEUG second year in
physics or chemistry. The physics students follow the physics DEUG. Previously, students
interested in physics would have to take the obligatory DEUG, designed for all CIMP students.

The teachers state that the goal of the reorganisation of the programme is to have better
progression and vertical cohesion in the programme. However, according to the teachers, the
DEUG and the third year remain disconnected due to the fact that the content of the DEUG
first and second years is to a very high degree regulated by government.

Nevertheless, it appears from interviews with teaching staff that effort has been made across
both the DEUG and the licence programmes to improve and reorganise mathematics according
to student needs. Physicists will teach in relation to physics and mathematics.

12 The subjects are conducted as compulsory teaching units (UE) or as optional teaching units (UO).
'3 travuaux dirigés.

" travuaux practique.

'3 The number of the total optional lectures varies between e.g. 337and 456.
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Concerning the programme content of the present DEUG, students expressed the opinion that
they would prefer more orientation towards physics and more freedom of choice in the
programme in the first two years, e.g. the students consider that chemistry should be optional
for physics students and not compulsory.

From the presented written material, it is clear that the new DEUG second, third and fourth
semesters will be more oriented towards students with an interest in studying physics. The core
element of the programme will be physics supported by the following subjects: mathematics,
chemistry, didactics and languages. The programme thus consists of three elements: physics,
support subjects and languages.

It is regarded as a positive aspect that the new programme seems to solve some of the
problems addressed by students and staff, such as stronger orientation towards physics. Thus,
the programme management should build on the great enthusiasm shown by teams of
teachers in creating progression in the new programme and strengthen the coordination
between the first and second semesters and the third and fourth semesters.

5.2.2¢ Third year
The third year is presently, together with the fourth year, oriented towards the French system’s
third cycle - research. The duration of the third year is two semesters, consisting of eight units.

Seven of the modules are mandatory and one is optional. There are two examination periods —
January and June.

Table 13
Programme structure of the third year

Unit Subject Lectures D' TDO" TP'™®
uL™1 Mechanics Quantum mechanics 36 24 8
Mathematics | 24 16 8
UL 2 Waves 24 16
uL3 Option - Astrophysics 24 24 24

- Meteorology
-Electronics and
telecommunications
- Instrumentation

- Oceanography
- Other options (chemistry,
languages)
uL 4 Electronics and Electronics 21 21
Instrumentation Instrumentation 18 6 36
UL 5 Material properties Electromagnetic properties. 24 16 8
Mechanical properties 24 16 8
UL 6 Statistical physics and  Statistical physics 30 16 8
mathematics || Mathematics for physicists 18 16 8
uL 7 Language (English) 12 12 12 12
UL 8 Laboratory and Project Laboratory 36
Project 24
In total 255 185 98 84

Source: EVA by gathering data from the accreditation form 1999. The compulsory subjects are grey and the
optional subjects are white.

' travuaux dirigés.

"7 travuaux dirigés numérique.

'8 travuaux practique.

19°UL stands for Licence Unit (Unité de Licence).
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In the balance of the courses there is an emphasis on the compulsory courses. Up to 80 percent
of the courses are obligatory, whereas 20 percent are electives. According to the programme
management, due to the governmental requirement of a 15-student minimum per class, it is
expensive to set up an extensive range of electives. With the new programme, the range of
elective courses has diminished even further.

At UPS the students complete their BSc studies with a BSc thesis of about 1.5 ECTS points. The
size of the thesis will remain the same in the new programme.

UPS states that the new programme will not imply great changes in the content of the licence
programme. The main changes are due to governmental requirements to reduce the number of
lectures, increase the laboratory exercises and focus on English competences.

Following changes from the programme content of the licence programme from 1999 to 2003:
Reduction in guantum mechanics lectures from 36 to 30

Reduction in mathematics lectures from 24 to 18

Course in relativity and nuclear physics is added in the 2003 programme

Exercises in instrumentation are increased by 12 hours

In physique de la matiere, the course 'Propriétés mécanique " in the 1999 programme is
replaced by méchanique analytique, and mecanigue des miliueux continues with an increase in
lectures and exercises

An extra course in the 2003 programme in scientific English

The programme seems to be actively progressing towards a more integrated bachelor
programme in physics. They have started well when it comes to smoothing progression and
cohesion between the three years. However, structural obstacles seem to counteract the
ambition of a fully integrated bachelor programme. Cooperation concerning administration,
exchange of student statistics, common goals, formulation and curriculum teams can be
improved. The panel recommends that the programme management strengthens the
cooperation vertically and horizontally between the three years, and considers the mathematics
cooperation as an apparently good example to follow.

5.3 Competences and learning outcomes

One of the criteria of the project is the degree to which the programmes have formulated the
expected competences of the programme. The programmes are asked if they have formulated
overall competence goals for the first cycle degree, if these include both subject specific and
generic competences and whether these are clearly formulated, publicly available,
communicated to and known by students, staff, etc. Furthermore, they are asked to what
extent the goals have been formulated and developed considering the needs and requirements
of the labour market.

5.3.1  Subject specific competences
Throughout the programme, students should be able to obtain the subject-related
competences through the compulsory subjects.

Subject specific and generic competences have not been formulated for the present
programme. Neither do the discussions with students and staff at the site visit indicate that
competences have been formulated, communicated or used actively in connection with the
teaching. The contents of the programme and courses are described in syllabus terminology.

However, detailed subject specific competences for each educational unit have been
formulated for the new DEUG programmes in the third and fourth semesters. The subject
specific competences are formulated in the accreditation form, e.g. the subject specific
competences for the course in thermodynamics are, ‘Presenter les principes qui régissent la
thermodynamique et comprendre I'évolution des systemes simples.’
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The subject specific competences formulated in the accreditation form are a good starting
point for making the expected outcomes of the courses transparent to students and staff.
However, it is important that the expected competences are not only known by the
government, but are also communicated to the students. Furthermore, the expected
competences should be actively referred to by the course teachers and be reflected in both the
teaching and examination. Subsequently, subject specific competences should also be
formulated at course level and for all three years.

5.3.2 Generic competences
Throughout the programme, students should be able to develop generic competences, such as
the capacity to learn, the capacity for analysis and syntheses, communicative skills, etc.

The focus on generic competences, such as language skills and informatics, seems very much
steered by the governmental requirements of the accreditation. The extent to which the
programme encourages students to develop other generic skills, such as problem solving ability,
the ability to work independently and in multidisciplinary teams, does not seem to be
formulated or communicated to students or staff.

The panel is aware that the formulation and use of competences are new to the programme.
The panel recommends that the programme management discusses and reflects on which
generic skills the programme expects from graduates and then makes this clear to the students.
As inspiration, the panel suggests the programme management looks at the TUNING
descriptors for physics and considers their applicability to the programme. Furthermore, the
programme management should formulate required competences through discussions with
relevant stakeholders.

5.4 Teaching and learning methods

5.4.1 Teaching and learning strategy
Another criteria is the degree to which the programme have formulated and applied a strategy
for the teaching and learning methods of the programme

UPS has not formulated a common teaching and learning strategy for the programme.

In order to establish a common ground for the programme, a common teaching and learning
strategy should be formulated at departmental level. The panel recommends that the teaching
and learning strateqy specifies the learning objectives of the different methods being employed
while leaving some flexibility in approach in order to allow for individual skills and preferences.

5.4.2 Teaching and learning methods

An important dimension of the criteria for competences is the extent to which teaching and
learning methods encourage the achievement of the intended learning outcomes in terms of
discipline-specific skills and generic skills, employment and/or further study, and personal
development.

The documentation material gives the impression that the traditional lecturing style of teaching
is the primary teaching style employed by the programme. Roughly speaking, the teaching
method consists of 40% lectures, 40% exercise classes and 20% laboratory classes. To a great
extent, the teaching methods remain the same in the new programme. According to the
governmental requirements, there will be a slight increase in laboratory classes and a reduction
in lectures. Furthermore, a 12-hour module on the history and epistemology of physics after
Galileo will be introduced in order to give the students a scientific understanding of the roots
of their subject.
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Table 14
Teaching and learning methods as a percentage

1%t year 2" year 3" year

Lectures 27.5 40.25 39.6
Small group problem solving 41.5 42.45 27.5
Seminars 0 0 0

Course-work 0 0 0

Projects 2 0 3.9
Laboratory experiments 23 14.5 15.6
Trainee position 0 0 0

Computer laboratory 6 2.8 13.4
In total 100 100 100

Source: The SER Paul Sabatier University. The table presents the categories used in the SER.

In the third year, the students have to write a bachelor project. Though the scope of the BSc
thesis is limited (1.5 ECTS), it is nevertheless a project.

In general there seems to be very little emphasis on the development of different types of
teaching at UPS. It also appears that the teaching staff receives little support and
encouragement from the university towards the development of pedagogical methods.
According to the students, the teaching is very traditional and old-fashioned, making very little
use of modern technological equipment. The graduates called for more focus on problem
solving methods and for tutorials to help the students through the studies.

Both the graduates and the students are very critical about the learning environment, finding
that the relationship between teachers and students during the first three years is characterised
by distance. The students find it difficult to approach the professors and to address both
organisational and educational matters. All students interviewed asked for some tutoring in the
third year. Furthermore, the students would prefer that mature students provide the tutoring
offered in both the DEUG and the licence, as they are easier to approach with problems.

The programme management should reconsider the current teaching and learning methods.
Investigations should be made to establish which of the different teaching and learning
methods encourage the achievement of the intended learning outcomes in terms of subject
specific and generic competences. Consideration could also be given to implementing more
varied forms of teaching and learning, including more cooperative and communicative forms of
teaching. More focus could be placed on methodological skills. Furthermore, the panel
recommends that the programme management extends tutoring to the licence programme.

5.4.3 Assessment methods
Included in the criteria for competences are the extent to which the assessment processes of
the programme enable learners to demonstrate the achievement of the intended outcomes.

Assessment is usually made through two types of internal examinations.

On most of the courses, there is a partial examination at mid—term and a final examination at
the end of the semester. On other courses, there is a continuous assessment system.
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Table 15
Assessment method as a percentage

1t year 2™ year 3" year
Written examination 71.25 85.1 81.5
Assessed coursework 0 0 0
Laboratory exp. write-ups 254 14.9 11.5
Essays 0 0 0
Oral Examination 0 0 4
Coursework reports 0 0 0
Project reports 3.35 0 4
Presentation 0 0 0
In total 100 100 100

Source: The SER Paul Sabatier University.

The professor organises and prepares the examination in cooperation with the teaching
assistant responsible for the exercise classes. A general set of regulations for University of
Toulouse —'la charte des examens de I/UPS’ - lay down instructions for the organisation and
conduction of examinations.

As it appears from the table above, there is a very strong focus on written examinations. The
other methods of assessment are based on project reports and laboratory write-ups. In the
interviews with the students, they asked for more varied methods of assessment and, in
particular, more focus on oral examination in order to develop generic skills in preparation for
employment.

The programme management should consider introducing assessment methods that focus
more on developing competences. Furthermore, the programme management should consider
how different methods of examination can be combined with teaching and learning methods
in order to ensure the desired and expected competences of the BSc graduates.

5.5 Quality assurance

Another set of criteria try to establish whether the programmes have formulated explicit
strategies for reviewing the extent to which the aims and intended outcomes of the
programmes remain appropriate to factors such as: changes in student demand; student entry
qualifications; employer expectations and employment opportunities, etc. In addition, ensuring
that appropriate actions are taken to remedy any identified shortcomings.

The programmes are asked if the results of quality assurance are disseminated to students and
staff, and if these parties are involved in discussing improvements to programme quality. The
programmes can involve students, staff and other stakeholders in their quality assurance
practice by utilising stakeholder input, student progress information and other feedback.

5.5.1 Strategy, goals and procedures

The fact that a framework exists for programme accreditation by the French government has
without doubt influenced awareness concerning the quality of the programme. However, the
documentation reflects that there is no overall explicit strategy for quality assurance at UPS.

The quality assurance at UPS constitutes an evaluation of the programme and the courses in
2001/02. The evaluation was a governmental requirement, and both the DEUG and physics
programme conducted a survey among their students. At licence level, the evaluation was
followed up by allowing two courses in quantum mechanics and optics switch places, due to
criticism from the students. Furthermore, the students raised the issue of the continuous
assessment tests. They were thought to be timed inappropriately. However, this was not
changed.
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Apart from the evaluation in 2001/2002, there is no systematic formal quality assurance at UPS,
but there is a desire expressed by the self-evaluation group that participation in the TEEP-
project will be a step towards establishing an explicit quality assurance strategy and system.

The programme management should build on the already existing framework for programme
and course evaluation and develop overall goals and procedures for systematic quality
assurance, with a view to producing a coherent ‘package’ of explicit quality assurance
mechanisms at course, academic year and programme levels, e.q. the course evaluation system
does seem to be functioning well, but this should be employed on a more regular basis, such as
after each semester, instead of only every second year as at present.

5.5.2 Feedback from employers and graduates

The extent to which UPS systematically collects feedback from the labour market is very limited.
The institution has not established a systematic procedure for regular feed back from the
labour market at programme level. This does not mean that feedback is not provided on other
occasions but only on sporadic basic.

Feedback from graduates is given on an individual basis. The institution has not established a
systematic procedure for regular feedback from graduates.

UPS has no tradition for documentation and registration of student progress information. The
self-evaluation group stresses that the data collection process connected to the evaluation has
been helpful in learning more about student progress.

The panel encourages the programme management to strengthen the dialogue with the
employers and graduates by establishing systematic feedback from graduates and employers
and using this to improve the programme. The dialogue should be formalised and the results
made public. The panel also encourages the programme management to continue the
collection and use of student progress information.

TEEP 41



TEEP

42



6 Rome University

6.1 Educational context

6.1.1 Recent developments in Italian higher Education

The system of university study in Italy is currently undergoing an overall reform in terms of its
structure and didactic system. Recent laws, aimed at implementing the Bologna declaration,
have radically changed the general structure of the university programmes in Italy. Until now,
studying for the laurea (the four-year degree), the official duration of the basic university
degree was four to six years, depending on the field of study. From the 2001/2002 academic
year, universities - having a large degree of organisational and management autonomy — have
adopted a three study cycles: the first cycle, three years in length, is required to provide
adequate mastery of general scientific methods and contents ,and the acquisition of specific
professional knowledge and will conclude with the award of a first-level degree (laurea); the
second cycle, lasting two years, concludes with the award of a second-level specialised degree
(laurea specialistica); while the third cycle, the doctorate, requires three years.

[talian Law dictates course requirements, and the laurea is obtained after the student has
passed a predetermined number of exams, gained the required credits and successfully
defended a dissertation or thesis. Admission to the laurea programme is regulated by the
general rules for university admission. Courses for master degrees may also be offered parallel
to each study cycle. All study programmes must be based on the European system for the
transfer of academic credits (ECTS) as provided for in recent agreements reached at EU level.

6.1.2 National regulation

Each university, in establishing a course of study, now decides on its own course title as well as
the educational curricula to be proposed for the enrolled students. However, there remains the
obligation to operate within a framework of national standards. The ministry responsible for
universities sets out the general educational objectives and the minimum content in terms of
disciplines for each subject degree in any particular class of degree. A third of the curriculum is
left to the autonomous choice of each university, both in terms of teaching and learning.

The physics programme at La Sapienza (LS)? is going through a transition from a four-year
programme to the 342 structure. As a consequence, the physics programme board has had its
content restructured and reformulated. The present third and fourth year students follow the
old programme, and the first and second year students are the first students to follow the new
programme.

6.1.3 Organisation of the programme

LS is conducting a gradual transition, year by year, from the previous four-year programme to
the new bachelor programmes. As a consequence, most of the data for the SER concerning the
present and the future are given for the new bachelor programme, while all the data
concerning the past relates to the previous four-year programme.

Starting from 2001-2002, the physics department offer three different bachelor programmes,
namely, physics, physics and astrophysics, and applied physics and information technology. The
courses of the first year are common to the three programmes. Furthermore, the courses of the
second year are shared between the programme and the physics and astronomy programme.
However, this evaluation focuses mainly on the physics programme.

201 S” stands for the physics programme at La Sapienza.
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Figure 1
Organisation of the programme
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Source: The SER La Sapienza University.

The decisions on all matters involving the programme (activation of courses, assignment of
courses to teachers, etc.) are taken by the council of the course of study (Consiglio di Corso di
Laurea), which is composed of teaching staff and also a number of elected student
representatives.

The departments involved in the programme are:

e The department of physics, which provides the classrooms, the laboratories and the funds
required for these, the library, other services for students, the administrative staff as well as
most of the teaching staff;

e The department of mathematics and the department of chemistry, which provide the teaching
staff for the courses in their specific subjects

According to LS, the co-ordination is good and based on reciprocal services and a common
effort for quality under the supervision of the dean of the faculty of sciences

The activities of the council of the course of study are supported by an administrative office. A
didactical secretariat (Segreteria Didattica) administrates student activities that are specific to
the programmes in physics. Other functions (enrolment of students, recordings of examinations
passed, etc.) are performed by the central administration of the university.

6.1.4 Academic staff

There are three levels of permanent staff positions: Full professors (Professore Ordinario);
associate professor (Professore Associato); assistant professor/lecturer (Ricercatore
Universitario).

LS considers that the profile of the present academic staff matches very satisfactorily most of
the aims of the programme, but only partially those concerning some specific aspects of
professionalisation of the graduates, as there is little experience of employment activities
outside the academic environment.
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Table 16
Information on staff in total numbers

Numbers of persons Full-time equivalent

Full Professors 29 215
Associate Professors 46 31
Assistant Professors 19 19
Research Assistants 5 1.6
Teaching Assistants - -

PhDs 9 3

Other Categories 21 10.5

In total 129 86,6

Source: The SER La Sapienza University.

Every year the university provides overall budgetary guidelines, in terms of financial resources,
for the development of the academic staff. The faculty and the department are entitled to
decide upon areas where investments should be made on the grounds of research and
development. The programme management has no explicit long-term plans. However, the
management anticipates that in the years around 2010, a large part of the present staff will
leave to retirement, offering an opportunity for a natural staff turnover.

Recruitment and promotion of staff occur when there is an opening at a given university for a
given position. A commission of professors elected by the national community evaluates the
applications for positions. Such evaluation is mainly focused on the research performance of
the applicants, with only limited attention being paid to their teaching performance.

One problem seems to be some inadequacies in the following areas: the distribution of courses
among teachers; giving credit to good teachers; and the support given to teachers to develop
teaching and learning methods. As the system functions now, courses are assigned according
to the teacher’s employment contract. Furthermore, the results of evaluations have no formal
influence on the distribution of courses.

Another problem seems to be the absence of rewarding high quality teaching. Each year the
faculty rewards teachers with a cash bonus. However, the bonus is awarded for the quantity of
teaching, not the quality. It appears from interviews with the staff that they are unsatisfied with
the fact that credit for teaching is linked to the quantity, and not the quality of the teaching.
One teacher suggested that ‘the letter of recommendation’ could be used pro-actively to
stimulate good teaching, by including results of course evaluations.

The third problem raised at the interviews with the staff is the lack of any pedagogical support
mechanisms for teachers - either at university or faculty level. Teaching methods and the
development of teaching are up to the individual teacher. The quality of the teaching is
therefore very dependent on the willingness and motivation of the teacher group to provide
high quality teaching.

As ltalian law protects the didactic autonomy of teachers, it is difficult to give strict directives
on what teaching and learning methods to use. However, this underlines the call for the
management to establish support mechanisms and encourage good practice through the
recognition of good teaching — including credit in the form of promotion.

The profile of the present academic staff seems to match most of the aims of the programme.
However, the panel recommends that the programme management pays some attention to
pedagogical competences in recruitment and promotion. Furthermore, it is suggested that the
programme management establishes a course distribution system based on good quality
teaching criteria, such as results of evaluations, etc. Also, the university should consider the
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appropriateness of the present cash bonus system. Finally, the programme management should
set up a pedagogical strateqy and development programme for staff.

6.1.5 Admission
According to the present Italian laws, no student selection mechanism can be applied. The
university must accept all the applicants that hold a secondary school diploma.

In recent years, the physics programme has provided some guidance work in the schools of the
region, providing information to help prospective students make choices in the light of their
interests and their background, e.g. LS has developed materials to be used for presentations in
the schools.

Prospective students are asked to participate in a self-evaluation test of basic mathematics and
physics at the beginning of September of each year. In addition, the prospective students are
offered about 20 hours of preliminary courses (pre-courses), held during the last two weeks of
September.

As an illustration, 75 out of 174 participants in the self-evaluation test in September 2002 were
considered to have an acceptable threshold level. In the same year some 100 students attended
the "pre-courses’ — the actual enrolment rate in November the same year was 194 students.

The panel supports the initiative to let the students self-evaluate their competences and the
setting up of ‘pre courses’ as an efficient way of assuring the necessary competences. Also, the
initiative to promote physics in secondary school in order to stimulate young people to study
the subject is strongly supported.

6.1.6 Student intake

During the last decade, there has been a consistent decrease in enrolments for the programmes
of the Facolta' di Scienze in Italy?' as well as for the programmes in physics (in Rome, from 448
to 173%).

The self-evaluation group believes that the decrease cannot be attributed to changes in labour
market demands for physics graduates, as these have been relatively constant and favourable
during that period. Very recently, since the start of the reform of the studies, there has been an
overall reversal of the negative trend as regards the programmes in physics. In LS the numbers
are: 173 (2000), 181 (2001), 194 (2002). However, LS does not consider that effect as primarily
due to the introduction of the new programmes, as a reversal of the previous negative trend
has also been observed in other European countries as well as in the USA.

Table 17
Intake of students in total numbers

Year Applicants Admitted Male / Female
2000-2001 (*) 173 173 (*)
2001-2002 (**) 181 181 (*)
2002-2003 (**) 194 194 (*)

Source: The SER La Sapienza University.
(*) The previous four-year programme.
(**) The new bachelor programme.

6.1.7 Student progress information

Two major problems immediately emerge from the data, namely, the high number of dropouts
(between 50 -76%) and the long time required to achieve graduation, estimated between six
and seven years, in contrast with the official four-year duration. These figures are quite

2" from 3376 in 1990 to 1909 in 2000 at LS.
22 in all the Italian universities from 3468 to 1695.
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representative of university studies in Italy and were the main reasons to undertake the radical
study reform mentioned earlier. As the new bachelor programme only started in 2001,
comparative data does not yet exist.

The self-evaluation group, however, states that an implication can be drawn from the fact that
the proportion of students not passing any examination in their first year dropped from 48% in
the previous four-year programme (2000/2001) to 21% in the first year of the new bachelor
programme (2001/2002). Furthermore, the proportion of students passing all the examinations
(respectively, four examinations for the previous four-year programme and ten for the new
bachelor programme) in the same two samples increased from 20% in 2000/2001 to 25% in
2001/2002.

Table 18
Student progress information in total numbers

Number of students whose admission year was 1998 and who were at present three years later in 2001

First year (1998) 301 (**)
Second year (1999) 194 (**)
Third year (2000) 168 (**)
Fourth year (2001) 147 (**)
No. of graduations 1

No. of dropouts 154 (***)

No. not in any identifiable year (*) -

Source: The SER La Sapienza University. Considering the students whose admission year was 1998 (the previous
four-year programme).

(*) For those students who cannot be placed in one specific academic year

(**) Data from University administrative database.

(***) Students are automatically registered for the subsequent year independently from the number of passed
examinations. The difference with the previous year gives directly the number of dropouts. So the number of
dropouts (154) has been calculated by LS as the difference between 301 and 147, and has to be considered a
lower limit, as LS expects that some of the 147 students reqgistered in the fourth year will not graduate.

Table 19
Graduation as a percentage

Graduation in years calculated on the basis of *1993’ entry

Graduation in 4 years 1.4 (%)
(official duration of the programme)

Graduation in 5 years 15.5 (%)
(official duration of the programme + 1 year)

Graduation in 6 years 29.6 (*)
(official duration of the programme + 2 years)

Graduation in 7 years 239 (*)
(official duration of the programme + 3 years)

Graduation in 8 years 22.5(*)
(official duration of the programme + 4 years)

Graduated 23.8 (**)
Dropouts in the first year 35(*%)
Dropouts in total <76 (**)

Source: The SER La Sapienza. Data concerning previous four-year programme, students enrolled in 1993/94.

(*) Proportion of total graduates up to now, data from University administrative database

(**) Proportion of total enrolled, as for 2002. LS expects more graduates in the future years. The total dropout is
obtained as the difference and is then an upper limit.
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According to the SER one of the main goals for the programme reform was to reduce the
discrepancy between the official and the actual average programme duration (an average of
6.7 years for physics). The main reason for the delay was the mismatch between the students’
entrance level and the time needed to adapt to the learning pace and level required by the
previous four-year programme.

Even though the implementation of the new degree, self-evaluation tests and ‘pre-courses’
might reduce the high number of drop outs, the panel recommends that the programme
management records and analyses the reasons for the relatively high dropout rates and the
prolonged study time, e.q. by analysing when and in which form support to students is most
needed.

6.1.8 Student influence

Students are represented on different boards and seem, according to the documentation, to
have good possibilities of gaining influence. There are two boards. The faculty council
(Consiglio di Facolta) has 15 students from physics programmes, and the council of the course
of study of physics (Consiglio di Corso di Laurea di Fisica) has up to 17 students. In each case
students are fully entitled to discuss the deliberations of these bodies as well as to formulate
proposals. In addition, LS has established a body called the parithetical committee
(Commissione paritetica di Fisica), composed of two students and two professors, which
examines and expresses opinions on more detailed and specific matters concerning the
implementation of the programmes. Furthermore, all students were, prior to the reform of the
programme, invited to general meetings so that the management could explore their opinions
and collect ideas for the implementation of the new bachelor programmes.

From interviews with students it is, however, evident that the first and second year students do
not feel that they have very much influence on the planning of the programme and courses.
This is due to the fact that the student representatives with influence are from the third and
fourth year. Apparently, election procedures are an obstacle to the election of representatives
from the first and second years.

The panel considers it positive that the students have possibilities for gaining influence and that
the programme management makes an effort to include the students in programme
discussions. However, the panel finds it problematic that first and second year students are not
represented among the student representatives. Especially as the student cohort is now divided
into the old and new programme students. The university should consider changing their
election rules making it possible for students to be elected more often than every fourth year.

6.1.9 Employability of first cycle graduates
LS expects that their new bachelor graduates will be well received by the labour market.

The programme management has recently conducted a survey® showing that the employment
rate of the fourth year graduates is 90 percent one year after graduation. In addition, anecdotal
evidence shows that graduates with the old four-year programme are mainly employed in the
electronics and space industry, in R&D laboratories and in computing and software firms.
Recent ltalian labour-market studies indicate that the demand for people possessing either
generic or specialised competencies in these domains (respectively corresponding to the new
first or second cycle physics graduates) should significantly increase in the next decade.

It is commendable that the labour market seems to have positive expectations of the new
bachelor degree. The panel encourages the programme management to maintain systematic
contact with the labour market and graduates in order to meet labour market needs.

% In April 2001 a questionnaire was sent to 300 former students who had graduated within the last three years.
196 replies were received, approximately 50% male, 50% female. Out of them, more than 90% had a paid
position one year after graduation, including 40% with temporary positions (fellowships) from universities
(mainly PhD students) or other public research institutions.
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Furthermore, the panel encourages the programme management to continue to make
systematic recordings of the employment patterns of the graduates.

6.2 Programme goals, structure and content

6.2.1 Programme goals

One criteria of the evaluation concerns the existence and documentation of programme goals.
These are essential for several reasons. Goals provide prospective students with a more
informed basis for their choice of study and support the aims of transparency. Explicitly
formulated goals also provide teaching staff with terms of reference for designing content and
selecting teaching methods for the different courses.

LS has formulated explicit goals for the physics programme. The goal is to provide the basics of
the disciplinary area in order for graduates to enter the labour market or undertake further
studies, e.g. the second cycle degree (and later the Ph.D.), the master degree, or enter the
Schools for Teacher Training.

Upon completion of the new bachelor degree the graduates are expected to have acquired
methodological skills and a large spectrum of competencies, as required in a wide range of
professional areas. The graduate should be able to understand and analyse the behaviour of a
complex system, picking up its basic elements, to build a model of it, to plan and perform
measurements and to verify the validity of this model. These skills can be applied to any domain
where specific knowledge and understanding of natural or automated systems is required, in
particular the high technology domains. It should be mentioned that the programme goal is
clearly linked to the expected outcomes formulated in chapter 6.3.

The panel finds that the goals of the programme, to a large extent, can be compared to the
Dublin descriptors for a first cycle programme.

6.2.2 Programme structure
As mentioned earlier, the physics programme has just established a new bachelor programme.
The programme has duration of three years and is divided into a trisemester structure.

It seems as if LS has given considerable thought as to how to structure the content in order to
make the workload realistic, considering the official three-year programme duration. In all the
official documents, the correspondence between ECTS, the teaching hours and time for
individual work expected by the student is clearly defined for each course. For each type of
course, the time division between lectures, laboratory and other work is strictly set out. All the
course contents have been revised in detail to ensure correspondence between the amounts of
material and the allocated times.

Nevertheless, it appears from interviews with the students that there are some inadequacies in
the new structure. The physics department is one of the only departments having a trimester
structure at the university, making the mobility of the students between other departments
very difficult, e.g. the students have problems in following the English courses at the English
department which has a two-semester structure.

The panel recommends the programme management considers the appropriateness of the
trimester structure being an exception to the semester organisation of the rest of the university.

6.2.3 Programme content

Clearly formulated and publicly available programme content. provide students with an
overview of the programme and support the aims of transparency. A further criteria is the
extent to which the composition of the courses and the curricula are consistent with the goals
for competences, the extent to which the programme is characterised by progression and the
extent to which the content reflects breath and depth.
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One of the major strengths of the programme is that the content, structure and expected
competences are available to students on web sites. The programme management encourages
all teachers to publicly formulate the contents, the expected outcomes, the teaching and
assessment methods and the preliminary programme of their courses. A standardised form has
been produced for the teachers to fill in at the web site of each department®.

From interviews with the students, it was evident that extensive information is available to
students at the web site. As all students have access to a computer at home or at the
university, they are able to gain access to the information. It seems that the students actually
do use the web sites. Furthermore, the students appear to be very aware about the link
between expected competences and the content.

As can be seen in 6.2.1 and 6.3, the physics programme at LS takes account of both the
developments of subject specific and generic competences. In designing the new bachelor
programme, some emphasis was given to the outcomes in term of generics skills and
vocational training for future employment. At the same time, LS tried to keep the subject-
specific skills required for further studies at the same level as provided by the old system. In
order to fulfil requirements, and rather than reducing the depth of the treatment of the core
content, some of the subject-specific contents have been deferred to the second cycle to create
room for generic skills.

The self-evaluation group believes that the introduction of three different programmes (physics,
physics and astrophysics, and applied physics and information technology) has provided more
explicit indications of the intended outcomes.

The three programmes share the same core content, differing mainly in the third year where
dedicated courses (e.g. electronics, astronomy, computational physics) are provided to
characterise the curriculum. Moreover, the student can further adapt the programme as desired
with the free choice of ten ECTS.

From the SER it appears that LS has chosen to follow another model of progression. According
to LS the possibility of beginning with a set of introductory courses which would then widen
and deepen the contents in the following years was carefully considered and then rejected
after long discussions, mainly because time constraints would have excluded any serious
treatment of modern physics in the new bachelor programme, thus strongly downgrading the
scope of the programme. Some kind of progression is only applied in the sequence of
mathematics courses where the basic contents are first given with some degree of
formalisation, and further developments are treated afterwards in specialised modules, e.g.
mathematical methods for physics.

The self-evaluation group states that the breadth of the programme is reflected by the space
allocated to modern physics - in the second year, relativistic mechanics; in the third year,
guantum mechanics, statistical mechanics, condensed matter, nuclear and sub nuclear physics.
Basic courses in astrophysics and environmental physics (not covered in the previous four-year
programme) have also been introduced. Creating more depth in some areas is beyond the
reach of a three-year programme for average students. Bright students can deepen their
knowledge in some fields by including some advanced courses, e.g. those of the second cycle,
among their optional choices.

The panel considers the publicity policy of the programme one of its major strengths and
recommends the programme management to encourage all teachers to use the tool. As the
programme has been introduced very recently, and the students interviewed at the site visit are
only in the first year of the new programme, it is difficult for the panel to assess the link
between goals and content. However, the panel recommends that the programme

24 http:/Imww. phys.uniroma.it/DOCS/DIDA/Indice.htm.
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management evaluates the overall programme content by conducting a survey among the first
group of students in order to correct any shortcomings.

6.3 Competences and learning outcomes

One of the criteria of the project is the degree to which the programmes have formulated the
expected competences of the programme. The programmes are asked if they have formulated
overall competence goals for the first cycle degree, if these include both subject specific and
generic competences and whether these are clearly formulated, publicly available,
communicated to and known by students, staff, etc. Furthermore, they are asked to what
extent the goals have been formulated and developed considering the needs and requirements
of the labour market.

The programme has formulated goals and competences both for the courses and the
programme as a whole. The goals and competences are defined and published on the web
sites?>. According to students and staff, most of the staff use the web sites to communicate the
competences for the individual courses to the students. Both the students and staff find this
very useful.

Expected outcomes of the physics programme are:

A deep knowledge of: classical physics (mechanics, electrodynamics and thermodynamics); the
basic elements of optics, fluid dynamics and chemistry; and the fundamentals of modern
physics, in particular, relativity, quantum mechanics and statistical physics

A basic knowledge of electronics, condensed matter physics, nuclear and sub nuclear physics
and astrophysics

Some knowledge of fields of general interest, such as geo-physics or energy technology.

The mathematical preparation required for comprehension of the above subjects

Practical experience with modern measuring devices; to be able to design, realise, perform and
write up a laboratory measurement

To be able to collect and analyse data, calculate the statistical errors and estimate the
systematic uncertainties

To understand the basics of information technology, including computer architecture,
networking etc.

To be experienced in numerical problem solving techniques

To have a working knowledge of English, and oral and written communication skills

To be used to teamwork and to be able to work with the required degree of autonomy

The panel finds it positive that goals for competences are communicated and known by
students, staff etc. Furthermore, the panel supports the inclusion of goals for both subject
related qualifications and generic skills.

6.3.1 Subject specific competences
Throughout the programme students should be able to obtain the subject-related competences
through the compulsory subjects.

LS states that the intention with the new bachelor degree is that, upon completion, the
students should possess generic competencies and be able to understand and analyse the
behaviour of a complex system, picking up its basic elements, be able to build a model of it,
and to plan and perform measurements to verify the validity of this model. The new bachelor
programme has been tuned to provide a good level in the aforementioned skills, in spite of its
duration. This result should, to a large extent, be enhanced by the variety of compulsory
subjects that are the core content of the three-year programme, namely, mathematics, classical
and modern physics, chemistry, lab courses and computer science. Some diversification is,

2 http:/vww. phys.uniromal.it/DOCS/GUIDA/RDFisica.htmi.
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however, permitted by a few course units which are left entirely to free student choice, as well
as by the final dissertation work.

Table 20
The balance between compulsory and optional courses in ECTS

In ECTS
Core content 151
Course units which can be chosen by the student from a predefined list 12
Course units which are totally left to the free choice of the student 10
Final project/thesis work 7

Other compulsory elements (exams, project work, seminars, placements) -
Source: The SER La Sapienza University.

The basic disciplines that underpin the subject-related competences can be quantified by the
assigned ECTS as follows:

Mathematics 35 ECTS
Classical physics 25 ECTS
Modern physics 32 ECTS
Lab courses 40 ECTS
Computer science 8 ECTS
Chemistry 6 ECTS

The present written intention indicates that the compulsory subjects and basic disciplines seem
to effectively support the attainment of subject specific competences in the programme.
Further development will show whether the students are able to obtain the expected subject
specific competences from the new programme.

6.3.2 Generic competences
Throughout the programme, students should be able to obtain generic competences, such as
the capacity to learn, the capacity for analysis and syntheses, communicative skills, etc.

LS considers that several elements of the programme structure are intended to develop generic
skills and competencies:

Problem-solving instances are part of almost all the curricular courses

Written examinations are introduced throughout the programme, also with some emphasis on
formal aspects of clarity, logical consistency, synthesis, etc.

Training in teamwork is pursued during laboratory classes, where most of the work is done by
small groups of typically 3 students. This includes planning and performing experiments and
measurements

Compulsory requirement for lab write-ups, both for team and individual work
Early introduction to computing skills in dedicated courses and in all laboratory courses

Due to government regulation, all university programmes have to formulate and provide
courses that enhance generic competences such as Italian and English skills. The generic and
linguistic skills are, according to the SER, provided through the course in Scientifical and
technological communication.

After discussion with the students at the site visit it appears that the English courses — that are
provided by other faculties — are not satisfactory.

The panel finds it positive that LS has formulated the generic competences expected from their

graduates, and that the programme structure seems to support these. Further development will
show whether the students are able to obtain the expected generic competences from the new
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programme. However, the English courses do not seem to be entirely effective. The programme
management should try to ensure that the English courses are conducted in an appropriate
manner.

6.4 Teaching and learning methods

6.4.1 Teaching and learning strategy
Another criteria is the degree to which the programme have formulated and applied a strategy
for the teaching and learning methods of the programme.

LS has not yet formulated a common teaching and learning strategy for the programme.

In order to establish a common ground for the programme, a common teaching and learning

strategy should be formulated at departmental level. The panel recommends that the teaching
and learning strateqy specifies the learning objectives of the different methods being employed
while leaving some flexibility in approach in order to allow for individual skills and preferences.

6.4.2 Teaching and learning methods

An important dimension of the criteria for competences is the extent to which teaching and
learning methods encourage the achievement of the intended learning outcomes in terms of
discipline-specific skills and generic skills, employment and/or further study, and personal
development.

The teaching and learning methods at LS consist of about 37% lectures, 23% small group
teaching?®®, 21% course work? and 17% laboratory classes. In the final third year, 13% of
student-time is dedicated to preparing the final bachelor project (dissertazione).

Table 21
Teaching and learning methods as percentages

1%t year 2" year 3" year
Lectures 37 38 36
Small group problem solving 23 30 22
Seminars 2 - -
Coursework 21 18 14
Projects - - 13
Laboratory experiments 17 14 15

Trainee position - - -
In total 100 100 100
Source: The SER La Sapienza University.

In each trimester, there are usually four courses in parallel, one of them being a laboratory
course. Within each laboratory course 30% of the time is taken by introductory lectures, and
the rest is shared among teamwork (typically three students), experiments and individual
laboratory tests. All laboratory activities are reported in written form.

The dissertation (Dissertazione), to be presented by the student during the final examination for
the award of the degree, is intended as project work, e.g., inspired by the activity of some of
the third year laboratory work or a literature review. In this activity, the students are expected
to demonstrate autonomy and, to some degree, investigative skills. The students are not
expected to demonstrate effective research skills at this level.

2% include problem solving training.
27 report assessment and discussion and time spent for evaluation tests.
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Interviews with students and teaching staff indicate that the students would benefit from more
focus on developing independency skills. The limited time for self-study seems to influence the
lack of development of students’ autonomy. A positive aspect is that the teaching and
assessment methods of the programme focus on providing team working skills and the testing
of knowledge.

However, the programme management should also focus on oral skills and the ability of the
students to work independently. In this connection it is unfortunate that the bachelor project,
where the students have a chance to work more independently and in depth with a subject,
only account for seven ECTS out of the whole programme.

Nevertheless, one of the major strengths of the programme seems to be the high level of
commitment of the teaching group towards providing good teaching and motivating students.
The students highlight the enthusiasm of the teaching staff. At any time, the students can
request the assignment of a tutor, who can help to optimise individual learning processes and
to handle any difficulty in the achievement of the intended learning outcomes. The students
emphasise that their satisfaction with the programme is linked to the fact that teachers are very
supportive and practise an open-door policy towards the students.

The enthusiasm of the teacher group is also evident in providing tools to encourage students to
show up to classes, e.g. one teacher has set up a student-teacher contract, where both student
and teacher are mutually obliged to show commitment to the course. This contract is used
voluntarily by a number of the teachers who regard it as an effective tool for motivating
students.

The panel recognises the high level of motivation of the teaching group and their positive
attitude towards students. In order to ensure further development of the intended
competences, the programme management should increase focus on teaching and learning
methods that encourage the development of independency skills. The panel recommends that
the programme management considers extending the scope of the project work.

6.4.3 Assessment methods
Included in the criteria for competences are the extent to which the assessment processes of
the programme enable learners to demonstrate the achievement of the intended outcomes.

In the previous four-year programme, students were free to choose the time at which they took
the examinations. This was often more than one year after the course attendance. Therefore,
the preparation of examinations was mostly based on textbook reading rather than on lecture
material and coursework. These facts prevented effective feedback on the achievement of the
intended outcomes. In the new bachelor programme several actions have been taken to avoid
late assessment. Among others, the practice of assessed coursework and intermediate written
examinations has been introduced systematically throughout the courses. In this way, the
teacher is continuously provided with feedback about student achievements and can adjust the
pace and the level of the course accordingly. If a student passes a given number of assessed
course works with adequate grades, exemption from the final written examination is possible.
This practice should also encourage students to follow the courses with their coursework day-
by-day.
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Table 22
Assessment methods as percentages

1%t year 2" year 3" year

Written examination 34 35 30
Assessed coursework 2 3 -
Laboratory exp. write-ups 10 9 9
Essays - -

Oral examination 39 42 41
Coursework reports 3 - -
Project reports 12 11 10
Presentation - - 4
Total 100 100 100

Source: The SER La Sapienza University.

A positive aspect is that the programme management, in designing the new bachelor
programme, has tried to correct the inadequacies of the old programme. However, from
interviews with the students, it seems as if the number of written assignments is too high and
the time between the end of the course and the examination is too short. The students are
dissatisfied with the fact that they have very little time for self-study between the courses and
the exams. The ‘course end — exam start’ interval should be chosen so that the students can
assimilate the subject matter and investigate specific aspects in depth.

It is positive that the programme management, in designing the new programme, has tried to
correct the inadequacies of the old programme. However, the panel recommends that the
programme management considers the complaint of the students concerning the planning of
the courses and exams.

6.5 Quality assurance

Another set of criteria try to establish whether the programmes have formulated explicit
strategies for reviewing the extent to which the aims and intended outcomes of the
programmes remain appropriate to factors such as: changes in student demand; student entry
qualifications; employer expectations and employment opportunities, etc. In addition, ensuring
that appropriate actions are taken to remedy any identified shortcomings.

The programmes are asked if the results of quality assurance are disseminated to students and
staff, and if these parties are involved in discussing improvements to programme quality. The
programmes can involve students, staff and other stakeholders in their quality assurance
practice by utilising stakeholder input, student progress information and other feedback.

6.5.1 Strategy, goals and procedures

At present, the strategy for quality assurance at LS is devoted to quality assurance at course
level. This strategy is linked to the national quality assurance requirements, where a body called
Evaluation committee must be established within each university. A similar committee has also
been established at the faculty of science. The bodies are mainly concerned with quality
assurance of courses based on student questionnaires.

Formal procedures for evaluating quality at the programme level have not yet been adopted.

However, the self-evaluation group has reported that actions have commenced for gathering
data on the careers of individual students, which should provide useful information about the
evolution of quality at the programme level. This evaluation procedure, pioneered within the

department of physics, should become more effective as from the academic year 2002-2003,
when individual student data from the central database will become accessible.

Further informal procedures for evaluating performance at the programme level have been
established since the commencement of the new programmes, with an analysis of the pass
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rates for the single courses of each year as well as of the overall success of students in terms of
the number of examinations passed or failed.

The panel considers that LS is well positioned for establishing a broader and explicit quality
assurance strateqgy. The panel recommends that the programme management builds on the
already existing quality assurance indicators and considers formulating overall goals and
procedures for systematic quality assurance with a view to producing a coherent package of
explicit quality assurance mechanisms.

6.5.2 Course evaluation

LS has developed a comprehensive and coherent framework for course evaluation, which
consists of a standardised questionnaire and follow-up procedures. Furthermore, the teachers
fill in a questionnaire on their own courses.

The responses to the questionnaires are made available to the students. However, the self-
evaluation group interviewed a sample of students about the accessibility of the results and
these students asserted that the evaluation results are ‘hard to find". This is probably a
consequence of poor information about the location of these results.

In addition the questionnaires are analysed by the chairman of the council of the course of
study who produces a written report, which is discussed by the staff at a dedicated meeting,
and takes any required action. Also present at the meeting are representatives of the students
and they may put forward ideas for possible actions. The faculty evaluation committee, as well
as the university evaluation committee, produce reports on the results of the evaluation for
each academic year.

The self-evaluation group notes that, at the start of the new bachelor programme, the
representatives of the students of physics performed a survey using questionnaires and held
meetings to discuss the results. These tried to identify any shortcomings in the new courses.

The staff express great satisfaction with the course evaluation, which they regard as an
important tool for the improvement of the teaching. This positive attitude towards course
evaluation is essential as changes to the course content and/or teaching procedures cannot be
introduced without the agreement and the cooperation of the person(s) delivering the course.
There seems to be an overall atmosphere of cooperation among the teaching staff. The self-
evaluation group also noted that most of the problems emerging from the course evaluation
guestionnaires in the recent past were confronted and remedial actions have been taken.

LS mentions that changes motivated by the identification of major problems with individual
courses are adopted year by year. E.g., students concerning a first year course had identified
some shortcomings. The remarks were considered by a commission set up for that purpose,
which in turn decided to change the contents of that course and of another course in the
following trimester by moving some topics from one to the other. Other remarks concerning
another course were discussed with the teachers, leading to changes in structure and contents.

The panel finds it very commendable that course evaluation seems to result in evident changes
and that the student representatives are involved in the follow-up process. LS seems to have
established a good practise for course evaluations which both students and staff consider
efficient in terms of content and follow-up. In light of the rules protecting the freedom of
teaching, the panel believes it to be desirable that the programme management, building on
the strong motivation of the teaching staff, develops alternative mechanisms for efficient
correction of shortcomings.

6.5.3 Feedback from employers and graduates

There is no established systematic procedure for feedback from graduates and the labour
market. As a starting point, an attempt has been made in 2001 to circulate a questionnaire
among former students.
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Feedback from the labour market is based on personal contacts with former students and it is
not systematic. However, the available information has been taken into account in the review
of the programme content, e.g. computer science related disciplines have been expanded in
the transition from previous four-year programme to the new bachelor programme.

The programme management should make an effort to strengthen systematic feedback from
graduates and employers. The dialogue should be formalised and the results made apparent.

The measurement of student progress is an essential quality assurance tool for reviewing the
extent to which the original programme aims and intended outcomes remain appropriate.

It is therefore commendable that LS, since the start-up of the new bachelor programme, has
collected information on student progress in a systematic way. In the future, data on students
will be available to the relevant bodies from the general electronic archive of the university.
Furthermore, the self-evaluation group regards the evaluation process of gathering information
and figures on a specific student cohort as important. They have been able to convince a
reluctant university administration of the importance of providing these results.

The panel supports the initiative to set up a system for information on student progress and
encourages the programme management to continue to expand the system.

In the SER there has been considerable effort to reflect upon how the current quality assurance
practices could be more effective and efficient. It is evident that the programme management
is very preoccupied with the issue and is in the middle of a period of change.

The self-evaluation group sees the monitoring of quality at course level, and examination pass
rates, as of primary importance. This allows the identification of the main obstacles in the
programme. Nevertheless, the self-evaluation group realises that a broader quality assurance
strategy, which includes programme evaluation, will provide valuable information to improve
the quality of the programme.

These practices are not presently adopted within the department of physics, but the self-
evaluation group envisages that the effectiveness and efficiency of the quality assurance review
practices would greatly benefit from monitoring at, say, the trimester, annual and three-year
level.

The proposed practice could, according to LS, be introduced through the formulation of survey
forms, specifically devoted to specific aspects of quality assurance. A more direct involvement
of the students at all levels in the quality monitoring, including the process of formulating the
survey forms, would be of great importance in the quality assurance process. In a recent
interview about quality assurance, a large number of students envisaged a web forum as an
effective channel for student feedback.

The panel considers that the opinions of the self-evaluation group are extremely valuable and

recommends that the programme management gives the introduction of a new mechanism
favourable consideration.
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7 Vienna University of Technology

7.1 Educational context

7.1.1  Recent developments in higher education

In Austria, the higher education sector comprises 19 universities maintained by the state, three
schools of philosophy and theology maintained by the Roman-Catholic church, 93
'Fachhochschule’ programmes maintained by private institutions with subsidies from the state,
and five private universities run by private institutions with state accreditation®.

The recent university reform - The University Organisation Act (UOG 1993) - took full effect at
all universities from 1 January 2000. The new organisational structure of the Austrian
universities® envisages, among other things, a strengthening of their autonomy, a
decentralisation of decision-making and a separation of powers between collegiate bodies with
the right to supervise and give directives and other bodies with the power to take detailed
decisions. Austrian universities are to be taken out of the federal administrative system to
become legal entities in their own right.

On 1 September 1999, an amendment to the University Study Act came into force, which
created the legal basis for the introduction of the bachelor degree as the first university degree,
and the master degree as a continuance of bachelor studies®.

A 'Diplomgrad’ (equivalent to a master degree) is awarded by Austrian universities after eight
to 12 semesters, depending on the relevant field of study.

The study programmes leading to a ‘Diplomgrad’ can be split up into an undergraduate
programme with a bachelor degree (Bakkalaureatsgrad) after six to eight semesters, and a
graduate programme with a master degree (Magistergrad) after two to four semesters.

Evaluation only encompasses the private institutions offering university education in Austria.
They are reqgulated by The Austrian Accreditation Council which has full decision taking powers
over the accreditation of private universities.

7.1.2 Organisation of the programme
The faculty of science and informatics is the largest of the five faculties of the Vienna University
of Technology (TU)*'. Due to the new Organisation of Universities and Studies Act, these bodies
will be subject to changes in the near future.

The deputy dean for educational matters and the three vice deputy deans for educational
matters are responsible for students’ concerns and interests.

The responsibility for curriculum design lies with the study committee (Studienkommission). Full
professors, associate professors and students (4:4:4) belong to this board®. The scope,
character of the academic training and the subjects (i.e. contents, compulsory and optional
courses, durations in contact hours per semester, ECTS) have to be stated clearly (Universitats-
Studien Gesetz 1997). The programme has to be approved by the faculty and the budget

% http://www.reko.ac.at/news. ht.

2 Universitatsgesetz 2002, http:/iwww.bmbwk.qv.at/start.asp?bereich=180ID=7088
Development of Education in Austria 1997-2000, www.bmbwk.qv.at.

3T “TU’ stands for the physics programme at Vienna University of Technology.

32 From January 1, 2004 the structure of the study committee will change.
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regulatory body, and finally by the Ministry of Education, Science and Culture (bm: bwk). A
résumé of the approved programme has to be made publicly available.

7.1.3 Academic staff

TU states that the present staff, in terms of interest and experience, is qualified to cover all of
the curriculum areas of physics. Qualified teachers for the non-physics subjects are also
available. However, the upcoming restructuring of the universities might cause problems
concerning the size of the academic staff and support staff.

Table 23
Information on staff in total numbers

Numbers of persons Full-time equivalent
Full Professors 14 14
Associate Professors 46 46
Assistant Professors 20 18
Teaching Assistants 57 4.5
Academic Staff in total 137 82.5

Source: The SER Vienna University of Technology. The table presents the categories used in the SER.

For non-physics subjects (mathematics, chemistry, mechanics), teachers from corresponding
departments are selected. The departmental teaching committee takes care to ensure good
cooperation between the teachers involved.

Regarding the organisational framework of the university, the self-evaluation group is of the
opinion that the academic staff is recruited personally by individual group leaders. Promotion
and support are only individual. No general effort for recruiting and promotion is pursued.

TU has no general programme for the development of the academic staff. No post-doctorate
introduction programme and no staff didactic training are offered. Due to the new
organisation law (civil service regulations of the public sector), the present employment
situation for young staff members is becoming seriously difficult. This could result in a lack of
continuity of younger academic staff.

The self-evaluation group considers that the university pays too little regard to initiatives and
specific measures to develop and credit good teaching. The teaching staff would like more
attention and support towards developing and providing effective teaching.

According to the self-evaluation group and the teaching staff, the programme is struggling
with previous employment policies. Traditionally, most of the professors had a contract which
stated the course they should offer. It is, therefore, difficult for young lecturers to acquire a
specific course. However, the programme management expects that the increasing retirement
rate and new laws of academic staffing will result in changes.

The panel supports the self-evaluation group in their effort to maintain the quality in teaching.
In the light of the situation becoming more difficult for young academics, the programme
management should therefore ensure that recruitment and promotion procedures are based on
transparent and fair criteria and try to maintain a balance between subject areas. Furthermore,
the programme management should formulate a pedagogical staff-training programme in
order to support development of teaching methods. Regarding the organisation of teaching,
the panel recommends the formulation of clear criteria for the distribution of courses to
teachers, taking into account results of course evaluations, the ability to stay up-to-date with
the subject and rotation.
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7.1.4 Student intake
Regarding the intake, TU is satisfied with the number of applications to study physics and the
intake has been stable over the years.

Table 24
Intake of students in total numbers

Year Applicants Admitted Male / Female
2000-2001 178 135727
2001-2002 152 103729
2002-2003 167 120/ 26

Source: The SER Vienna University of Technology.

7.1.5 Admission

TU explains that there is no selection mechanism applied to potential students in Austria. If a
student possesses a national school-leaving certificate, the university will have to accept the
student regardless of the level of mathematics or physics. In addition, there is no national
assessment system in the secondary schools. This implies that there can be great differences in
the quality of the secondary education. This is of great concern to TU as the students,
therefore, have very different entry levels in mathematics and physics.

7.1.6  Student progress information

The percentage of students that drop out is not well known, as TU does not normally register
dropout and completion rates. According to the figures provided in the SER, 91 out of 164
students are not in an identifiable year of study.

It should be noted that the numbers provided below from the programme are for the
integrated programme of five years, which has been substituted by the new curriculum

(effective since October 1, 2002).

Table 25
Student progress information in total numbers

Number of students whose admission year was 1997 and who were at present three years later in 2001

First year (1997) 164
Second year (1998) 114
Third year (1999) 96
Fourth year (2000) 87
Fifth year (2001) 73
No. of graduations 3

No. of drop outs/ No. not in any identifiable year (*) 91

Source: The SER Vienna University of Technology. The table presents the numbers for the integrated programme
of five years.
(*) For those students who cannot be placed in one specific academic year.

TU points out that the numbers quoted above reflect different facts. Firstly, that some of the
students drop out of the programme and commence studies at another university or another
subject at TU. Secondly, that a large proportion of the students have prolonged their study
period and, therefore, are not in an identifiable year. TU estimates that the average study
period for the integrated programme of five years is 14.7 semesters. Thus, the actual dropout
rate is unclear, but TU estimates that 30% of students drop out during the first two years. The
dropout rates and the long study period has been of concern to the study committee, and it is
the intention that the new study structure will deal with these problems.
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TU has no tradition for detailed documentation of student progress. The self-evaluation group
stresses that the data collection process connected to the evaluation had been helpful towards
learning more about the student progress.

Table 26
Graduation as a percentage

Graduation in years calculated on the basis of ‘1995 entry

Graduation in 5 years ~25
(official duration of the programme)

Graduation in 6 years ~4.5
(official duration of the programme + 1 year)

Graduation in 7 years ~ 4
(official duration of the programme + 2 years)

Drop-out in the first year ~ 30
Drop-out in total ~ 56

Source: SER Vienna University of Technology. The table presents the numbers for the integrated programme of
five years.

The panel encourages the programme management to continue a systematic record of their
student cohort and their progression. Furthermore, the programme management should
analyse and record the pass-rates in order to establish whether the programme is adapted to
students’ ability.

Documentation indicates that the students seem, in the main, to be unable to complete the
programme within the official study period. The panel recommends that TU keeps records and
analyses the reasons for the students’ prolonged study periods. For instance, are the support
mechanisms effective and are examinations and programmes appropriately planned?

7.1.7 Student influence

From the site visit, it is appears that the student representatives at the physics programme are
very committed and involved in their study programme. They appear to be considered an asset
to the study programme, and their opinions are valued by the staff and management. The
readiness of the management to listen to the student representatives was also highlighted by
the students. It was mentioned that student opinions are taken seriously.

The students have both formal and real influence over the study programme and its content.
They are represented on the study board, which is responsible for deciding the goals and
content of the programme, but this will undergo changes in 2004.

From the interviews with students and staff it is evident that the student representatives
(Student Union) provide extensive support to the students. The support provided by the senior
students is emphasised by the junior students as being one of the major strengths of the
programme.

Together with the association of the local physics students (Fachschaft Physik) the student
union provides: facilities for studies and relaxation; a contact point, in case of problems due to
the programme; and a broad variety of lecture notes and learning aids. This organisation,
consisting only of students, works hand in hand with other departments of the faculty with the
goal of eliminating unnecessary hindrances within the programme and, thus, to increase its
efficiency.

The panel encourages the support that the senior students provide to the junior students. The
current student representatives for physics seem to make a considerable effort to ensure the
quality of the programme and to smooth the transition between secondary school and
university.

TEEP 62



7.1.8 Employability of first cycle graduates

TU explains that the Austrian labour market has no experience of three year first cycle
graduates, as yet. There are, therefore, different expectations as to whether the labour market
will accept first cycle graduates.

TU estimates that the employment pattern of the ‘Diplom’ graduates consists of 10% entering
general scientific related employment; 30% entering specific physics related employment
(technical/ computational linguistics); 30% taking technical business, sales or management
positions; and 30% continuing with a PhD-programme. TU has no systematic official record of
graduate employment. TU explains that the data is protected by law and cannot be handed out
by the central administration. The student union notes that they have all the addresses of
enrolled students available.

The panel understands that the qualifications of first cycle graduates might be unknown to the
Austrian labour market. However, the programme management should consider strengthening
the profile of the first cycle degree by consulting stakeholders about expected outcomes.
Finally, the programme management should maintain contact with graduates and strengthen
feedback with systematic recordings of their employment patterns.

7.2 Programme goals, structure and content

7.2.1 Programme goals

One criteria of the evaluation concerns the existence and documentation of programme goals.
These are essential for several reasons. Goals provide prospective students with a more
informed basis for their choice of study and support the aims of transparency. Explicitly
formulated goals also provide teaching staff with terms of reference for designing content and
selecting teaching methods for the different courses.

The documentation reveals that TU is aware of the importance of formulating goals in the
sense that they have formulated a set of competences to be expected from master graduates.
However, it is not specifically stated what the first and second cycle degrees lead to.

The panel encourages the programme management to formulate programme goals for
semesters 1-7 and 8-10 and make these available to students. The aims should make visible
what the first and second cycle degrees lead to. As an inspiration the panel suggests using the
Dublin descriptors for first and second cycles.

7.2.2 Programme structure

TU has recently introduced a new physics programme (from 1 October 2002). The official
duration of the programme is five years, leading to a diploma engineer degree. It is a five-year
degree programme integrating first and second cycles. However, the first cycle is not a defined
degree level. The new curriculum was introduced with the aim of avoiding both an extensive
over-run of the official study period and high dropout rates.

According to TU, it was not clear from government regulations if the present five-year
programme funding will be continued after implementing a BSc programme. The matter was
of great concern to the student population, as they were worried about not being able to gain
the well-known engineering diploma. Besides Austrian industry have indicated that DI degree is
highly respected on the job market.

Nevertheless, members of the study committee state that some members of the study
committee originally had a draft plan for implementing a bachelor-master structure. Therefore,
in order to maintain a coherent study programme that is adapted to bachelor/master demands,
the local teaching authority has decided that the set of courses from semesters 1-7 comprises
the requirements of a bachelor degree, with two project assignments (semesters 6-7) being
comparable to a final bachelor assignment.
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The panel understands that the qualifications of the first cycle graduates might be unknown to
the Austrian labour market. However, the panel sugqgests that the programme management
investigates the extent to which the formalisation of semesters 1-7 into a first cycle degree
conflicts with governmental legislation. If it appears that governmental legislation is no
obstacle, there should be no hindrance in implementing the first cycle degree. This would, in
turn, promote international mobility and comparability with other physics programmes.

7.2.3 Programme content

Clearly formulated and publicly available programme content provide students with an
overview of the programme and support the aims of transparency. A further criteria is the
extent to which the composition of the courses and the curricula are consistent with the goals
for competences, the extent to which the programme is characterised by progression and the
extent to which the content reflects breath and depth.

The content of the programme is available to the students on the homepage of TU:
http://Awww.tuwien.ac.at. The information on the programme seems to be very clearly
formulated and is easy accessible due to the very user-friendly design.

At TU, the curriculum is grouped into three phases:

First phase (two semesters): orientation and preparatory training

Second phase (five semesters): breadth of programme content

Third phase (three semesters): depth of programme content and diploma thesis

The first two semesters of the programme consist exclusively of common compulsory courses
and are considered as being basic studies, focusing on developing student knowledge in basic
sciences. The next phase consists of semesters 3-7, where the breadth of the programme is
emphasised. In the sixth semester, the students produce a project report, estimated to be
worth 12 ECTS points.

Table 27
Programme content

1°' Semester Contact hours Credits

Launching Week

Basic physics 1 - Mechanics, Thermodynamics 56,25 VO* +33,75 UE 11.5
Mathematical Methods 33,75 VU 4.5
Practical mathematics 33,75 VU 4.5
Linear Algebra 22,50 VO +11,25 UE 5.0
Analysis 1 33,75VO 4.5
In total 225,00 30.0
2" Semester Contact hours Credits

Basic physics 2 - Electrodynamics, Optics 56,25 VO +33,75 UE 11.5
Basic Electronics 22,75V0 2.5
Lab. Course 1 33,75 VO 3.0
Practical mathematics 2 33,75 PR 4.5

see continuation on next page

33 The subjects are lectures (VO), small group exercises (UE), Lectures with integrated exercises (VU), practical

work/ laboratory (PR), project works (PA) or oral presentation (PN).
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Continued from the previous page

Analysis 2 45,00 VO +22,50 UE 8.5
In total 247,50 30.0
3" Semester Contact hours Credits
Basic physics 3 - Atomic physics 33,75 VO +22,50 UE 6.0
Lab. Course 2 33,75PR 3.0
Mechanics 67,50 VU 9.0
Mathematical Methods in Theoretical physics 22,50 VO +22,50 UE 6.0
Computing and Electronic Data Processing in physics 1 22,50 VO +22,50 UE 6.0
In total 247,5 30
4™ Semester Contact hours Credits
Basic physics 4 — Nuclear physics 22,50 VO +11,25 PN 5.0
Electrodynamics 45,00 VO +22,50 UE 11.0
Measuring Techniques in physics 22,50 VO 3.0
Lab. Course 3 56,25 PR 5.0
Computing and Electronic Data Processing in physics 2 22,50 VO +22,50 UE 6.0
In total 225,00 30.0
5" Semester Contact hours Credits
Quantum Theory 1 33,75 VO +22,50 UE 10.5
Atomic and Molecular physics 22,50 VO 4.5
Material Sciences 22,50 VO 3.0
Elective Subjects 33,75 3.0
Chemistry 45,00 VO 6.0
Project Management and Cost Accounting 22,50 VO 3.0
In total 202,50 30.0
6" Semester Contact hours Credits
Particle physics 22,50 VO 4.0
Solid State physics 1 22,50 VO 3.0
Statistical physics 1 22,50 VO + 11,25 UE 5.0
Project Work (incl. project management and cost accounting) 90,00 PA 12.0
Courses from Predefined Lists 45,00 6.0
In total 213,75 30.0
7" Semester Contact hours Credits
Statistical physics 2 22,50 VO 5.0
Solid State physics 2 22,50 VO 6.0
Atomic and Subatomic physics 22,50 VO 5.0
Physical Analytics 22,50 VO 4.0
Courses from Predefined Lists 45,00 6.0
Elective Subjects 45,00 4.0
In total 180,00 30.0
8" Semester Contact hours Credits
Project Work 90,00 PA 10.0
Quantum Theory 2 33,75Vo + 11,25 UE 8.0
Courses from Predefined Lists 90,00 12.0
In total 225,00 30.0
see continuation on next page
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Continued from the previous page

9" Semester Contact hours Credits

Project Work 90,00 PA 12.0
Introduction to Diploma Thesis 22,50 PV 3.0
Courses from Predefined Lists 45,00 6.0
Elective Courses 101,25 9.0
In total 258,75 30.0
10" Semester 45,00 6.0
Diploma Thesis 30.0

Source: SER Vienna University of Technology.

After gaining a basic knowledge of mathematics and physics during the first two years, it
depends on the individual student’s attitude and preference towards breadth and depth.

TU maintains that the programme is well equipped to satisfy both approaches by offering a
great number of lectures, courses and project assignments. Thus, either a more advanced
knowledge of a specific subject is offered, or basic understanding is extended to related
disciplines. The students have the possibility to arrange the courses according to their own
interests by choosing lectures from predefined lists. It is a matter of personal choice and
inclination as to whether the (individual) programme has a ‘broad’ or a ‘deep’ character.

Table 28
The balance between compulsory and optional courses in ECTS

In ECTS
Core Content 187
Course Units which can be chosen by the student from a predefined list 30
Course units which are left entirely to the free choice of the student 16
3 project works (incl. management) 37
Diploma thesis 30

Source: The SER Vienna University of Technology. The table presents the categories used in the SER, and the
ECTS points are counted for the full five-year programme.

The programme recommends the student to take the courses in a specific sequence, according
to the structure provided by the programme. Thus, it is a matter of great concern to the staff
that students do not always follow the system of recommended prerequisites. However, the
students regard their freedom in planning their study programme as a fundamental
characteristic of the Austrian university system, which they value highly.

The students express satisfaction with the current breadth/depth balance and are particularly
satisfied with the freedom in the programme provided through the elective courses and the
project work.

There is criticism from the students concerning the cohesion between the mathematics and
physics courses. The feedback from the students — also in the first year of the new programme
- is that the strong emphasis on mathematics comes as a surprise, and that the link between
the mathematics and physics courses do not stand out clearly enough. Furthermore, the
students mention that there had been contentious problems over the years concerning the
coordination of the content of the mathematics and physics courses during the first year.

The panel considers the publicity policy of the programme a major strength of the programme.
As the programme has been introduced very recently, it is difficult for the panel to access the
link between goals and content. However, the panel recommends that the programme
management evaluates the overall programme content by conducting a survey among the first
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student cohort in order to correct any shortcomings. Furthermore the programme management
should consider the complaints from students concerning the coordination between the core
subjects and support subjects and the integration of the different types of courses.

7.3 Competences and learning outcomes

One of the criteria of the project is the degree to which the programmes have formulated the
expected competences of the programme. The programmes are asked if they have formulated
overall competence goals for the first cycle degree, if these include both subject specific and
generic competences and whether these are clearly formulated, publicly available,
communicated to and known by students, staff, etc. Furthermore, they are asked to what
extent the goals have been formulated and developed considering the needs and requirements
of the labour market.

TU has formulated subject specific and generic competences for the integrated programme.
The programme also participated in the TUNING project. In order to formulate appropriate
goals for the programme, while taking into account the needs and requirements of the labour
market, TU consulted various stakeholders. According to the self-evaluation group there was
very little response from the academics in this field. Evidently, the academics had problems
understanding the formulations of the competence terminology of TUNING.

It has to be mentioned that in the new Organisation and Studies Act, a special passage states
that at the beginning of a course-unit, the lecturer has to state content, learning outcomes and
assessment method.

According to TU, the expected competences should be embodied in the preface to the
curriculum, which is published on the homepage of the TU Wien - http:/www.tuwien.ac.at -
and competence goals should be formulated for each course. Looking at the web site®, it is
evident that a framework for describing the competence goals of each course exists. From the
web site, it is clear that some teachers are very good at following the guidelines from the
programme management, and they state the expected learning outcome from their courses.
However, it is up to the individual teacher to follow the guidelines.

The panel supports the publicity policy of the programme and encourages the programme
management to direct all staff to formulate expected competences of specific courses and
make this information available to the students. The competences identified in connection with
the TUNING project seem to be a good starting point for making the expected outcomes of the
courses transparent to students and staff. The programme management should, therefore,
encourage all staff members to use the TUNING competences identified for the Vienna physics
programme. This will also ensure that the staff is familiar with the terminology.

7.3.1 Subject specific competences
Throughout the programme students should be able to obtain the subject-related competences
through the compulsory subjects.

TU has formulated subject-related competences that stress the following: physics in
engineering contexts; modern technologies; problem solving methods; computing and
electronic data processing. Sound theoretical knowledge and basic knowledge of mathematics,
chemistry and mechanics are main content characteristics.

The competences identified in connection with the TUNING project seem to be a good starting
point for making the subject specific competences of the Vienna programme transparent and
available to students and staff. The present written intentions indicate that the compulsory
subjects and basic disciplines seem to effectively support the attainment of subject specific
competences in the programme. Further development will show whether the students are able
to obtain the expected subject specific competences from the new programme.

3 http:/iww.lzk.ac.at
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7.3.2 Generic competences
Throughout the programme, students should be able to develop generic competences, such as
the capacity to learn, the capacity for analysis and syntheses, communicative skills, etc.

TU has, in connection with its participation in the pilot project ‘TUNING — Physics Group' also
formulated generic competences for the programme. Questionnaires were sent to physics
graduates, employers and academics. The generic competences most appreciated by all three
groups were: capacity for analysis and synthesis; problem solving capacity and capacity for
further learning.

According to TU, the generic competences, as promoted by several courses, cover the skills of
analysis and synthesis; applying knowledge in practice; and management and teamwork. In
particular, the three project assignments fulfil these objectives.

The graduates pointed out that the generic competences, such as analytical competences and
problem-solving capability, were some of the most important competences achieved through
their physics studies at TU. The graduates further emphasised that they have gained a sound
knowledge of physics and highlighted that the strength of the old programme had been the
experimentally oriented study and the project work.

The panel considers it positive that TU has formulated the generic competences expected of
their graduates, and that the programme structure seems to support these. Further
development will show whether the students are able to acquire the expected generic
competences through the new programme.

7.4 Teaching and learning methods

7.41 Teaching and learning strategy
Another criteria is the degree to which the programme have formulated and applied a strategy
for the teaching and learning methods of the programme.

TU has not formulated a common teaching and learning strategy for the programme.

In order to establish a common ground for the programme, a common teaching and learning
strategy should be formulated at departmental level. The panel recommends that the teaching
and learning strateqy specifies the learning objectives of the different methods being employed
while leaving some flexibility in approach in order to allow for individual skills and preferences.

7.4.2 Teaching and learning methods

An important dimension of the criteria for competences is the extent to which teaching and
learning methods encourage the achievement of the intended learning outcomes in terms of
discipline-specific skills and generic skills, employment and/or further study, and personal
development.

Teaching and learning methods at TU during the first two years consist of traditional lectures,
exercise classes and laboratory exercises. In the sixth semester, the students prepare a project
report.

Laboratory work is not an option in the first semester of the programme. The laboratory classes
begin in the second semester. The students do not consider this satisfactory, and they would
like to get a taste of experimental physics a soon as possible, as this was their reason for
choosing the subject.

The panel considers that methods of teaching and learning do, to some extent, seem to
support the achievement of generic competences. It is clear to the panel that the project work
is one of the major strengths of the programme. It enables the students to gain depth in their
study and develops problem-solving abilities for use in further studies and employment.
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Furthermore, the study programme consists of exercises and laboratory projects, which are
highly individualised.

The project work in the sixth semester, comprising 12 ECTS, is also identified by students,
graduates and staff as one of the most important elements in the study, as it provides the
students with methodological, analytical and problem solving skills which are extremely
valuable in later employment.

Table 29

Teaching and learning methods in contact hours

1t year 2" year 3 year
Lectures (VO) 236.25 191.25 292.50
Small group problem solving 101.25 112.50 33.75
(Up)
Lectures with integrated 101.25 67.50 -
exercises (VU)
Practical work/ laboratory (PR) 33.75 90 -
Projects (PA) - - 90
Oral presentation (PN) - 11.25 -
In total 472.50 472.50 416.25

Source: Source: SER Vienna University of Technology. The table presents the categories used in the SER.
(*) Meaning 45 minutes.

Lectures are mainly given by professors, while mature students work in exercise classes as
teaching assistants under the guidance of professors. The students highlight the great support
that the mature students provide. Especially the younger students consider it easier to approach
a fellow mature student with a problem than a professor. From the information gained at the
site visit, it was evident that the first semester lectures were not all satisfactory. The student
group indicates that this leads to the de-motivation of some students

The panel finds that the teaching methods seem to support the development of the defined
subject specific and generic competences and that project work is one of the major strengths
of the programme. However, the programme management should consider introducing
laboratory work in the first semester in order to stimulate and maintain the students’ interest in
physics. Finally the teaching committee should consider setting up a feedback system in which
the senior students help to identify where and why some students are de-motivated in order to
counter shortcomings.

7.4.3 Assessment methods
Included in the criteria for competences are the extent to which the assessment processes of
the programme enable learners to demonstrate the achievement of the intended outcomes.

Table 30
Assessment methods as a percentage

1*'year 2" year 3 year
Written/ oral examination 38 44 83
Continuous assessment 62 56 17
Total 100 100 100

Source: SER Vienna University of Technology. The table presents the categories used in the SER.
The assessment system at TU is based on internal examiners assessment. The students in each

course are given a mark that is weighted 60% continuous assessment during the courses and
40% examinations. According to the students, the assessment system contributes to prolonged
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study periods. If students fail one course, they have to take the exercise classes again the
following semester in addition to the other courses. This creates a kind of snowball effect
where the student accumulates not passed courses. Furthermore, the students find it
problematic that the assessment methods and examination forms vary from one professor to
another.

There is no experience with the assessment process of the new curriculum, but it should help
students to judge their own progress.

As there is no experience yet with the assessment process of the new curriculum, it is difficult
for the panel to evaluate the system. However, the panel encourages the programme
management to ensure that the assessment methods for each course are formulated clearly to
the students. Furthermore, there should be consistency between examination methods in the
programme. Therefore, the panel recommends that the programme management makes an
overall plan for assessment methods and assessment strategy and encourages equal practice.
The panel recommends that the programme management takes care to ensure that the
workload for each semester is not excessive.

7.5 Quality assurance

Another set of criteria try to establish whether the programmes have formulated explicit
strategies for reviewing the extent to which the aims and intended outcomes of the
programmes remain appropriate to factors such as: changes in student demand; student entry
qualifications; employer expectations and employment opportunities, etc. In addition, ensuring
that appropriate actions are taken to remedy any identified shortcomings.

The programmes are asked if the results of quality assurance are disseminated to students and
staff, and if these parties are involved in discussing improvements to programme quality. The
programmes can involve students, staff and other stakeholders in their quality assurance
practice by utilising stakeholder input, student progress information and other feedback.

7.5.1 Strategy, goals and procedures
From governmental level, universities are not faced with requirements for a strategy of external
quality assurance, but all mandatory courses have to be assessed by students every second year.

There is, therefore, an implicit quality assurance strategy at TU that seems to focus on course
evaluation.

The self-evaluation group emphasises the favourable climate for a quality assurance culture,
based on the cooperation between the vice deputy dean, the departmental teaching
committee and the students (Fachschaft Physik).

However, the self-evaluation group considers that the process of quality assurance certainly
needs further consideration. Quality assurance is believed to be an important goal of the
educational policy of all faculties. Therefore, the self-evaluation group has reflected upon the
quality assurance aspects of a programme and has tried to summarise the benchmarks
influencing the quality of a curriculum.

The panel recognises the effort made by TU to establish a broader and explicit quality assurance
strateqgy. The panels recommends that the programme management considers formulating
overall goals and procedures for systematic quality assurance with a view to producing a
coherent package of explicit quality assurance mechanisms, e.q. including elements of external
feedback and programme evaluation. With regard to external feedback, external examiners are
commendable.
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7.5.2 Course evaluation

TU conducts student course evaluation on a systematic basis. At university level, a central
course evaluation system has been established which include an internet based standardised
questionnaire.

Students who are registered for courses can anonymously complete institutionalised
guestionnaires via the internet - http://Awww.lzk.ac.at/lva-bewertung. This e-mail based
evaluation-questionnaire encompasses: course content; presentation by the lecturer; quality of
performance; hand-outs; materials; and further comments.

The results are evaluated electronically and presented to the lecturer for comments and to the
students for information. Final results are forwarded to the Vice Rector and Deputy Vice Rector.
In cases of noticeable problems, a discussion takes place which is usually regarded as fruitful.
Furthermore, students have the possibility to get in contact with lecturers to describe and
discuss an ad-hoc impression of a course, a procedure known as a ‘Stimmungszettel*> -
http:/Awww.Izk.ac.at/sides-4mi.

Although the course evaluation system appears very systematic and comprehensive, the
students and the teaching staff do not regard the system as effective. It was mentioned that
the shift towards internet based course evaluation had resulted in a remarkable decline in the
response rate. Furthermore, some of the students expressed the opinion that the evaluation did
not result in any changes.

The panel considers the course evaluation system apparently very systematic and
comprehensive. However it does not seem to be entirely effective. Therefore, the panel
recommends that the programme management critically evaluates its current system for
obtaining and following up course evaluations in order to reap more benefit from the system
and to increase the student participation rate.

7.5.3 Feedback from employers and graduates

The institution has not established a systematic procedure for regular feedback from the labour
market at programme level. This does not mean that feedback is not provided on other
occasions but only on sporadic basic.

The institution has also not established a systematic procedure for regular feedback from
graduates. Feedback from students is provided on both an individual and ad-hoc basis.

It should be emphasised that TU has a very active student union. They play a very large part in
ensuring the quality of the teaching, being attentive towards coherence and progression of the
courses and helping the junior students through the programme. Thus, quality assurance and
guidance of students are very dependent on an active student community.

The panel encourages the programme management to strengthen the dialogue with employers
and graduates by establishing systematic feedback from graduates and employers and using

this to improve the programme. The dialogue should be formalised and the results made
public.

35 Colloquial for "taking the temperature of the course".
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8 Warsaw University

8.1 Educational context

8.1.1 Recent developments in Polish higher education

The Polish community experienced an enormous loss of human resources, especially among the
highly educated, during World War II. Therefore, many years were devoted to its rebuilding.
This was also the goal of the Warsaw University and its faculty of physics (WU)*®. Up until 1990,
the general mechanism for higher education in sciences represented at the university was a
five-year programme for a master degree. In other areas, such as technical or economical
sciences, a two level (bachelor/master) model was adopted, parallel to the one-level master
studies.

A state regulation allowing the bachelor degree in sciences in line with the needs of WU was
introduced in 1990. According to WU, the situation where only a five year master programme
existed was inadequate for the University. Therefore, a bachelor degree structure parallel to the
master structure was introduced in 1994, leading to an increase in the number of students.

8.1.2 National regulation

The faculty’s council programme committee is responsible for establishing the framework of
the programme after consultations with the institutes and one chair (see 8.1.3), and taking into
account state regulation such as the programme standards published by the Ministry of
National Education and Sport. Following this, the faculty’s council approves the framework.
Thus, the institutes and the chair are responsible for the realisation of the programme.

Furthermore, the University Accreditation Commission accredits the faculty every five years. The
accreditation is based on standards concerning e.qg. staff profiles, curricula, course evaluation
systems. The WU faculty was last accredited in 2000. The internal quality assurance mechanism
is established to fulfil the goals of the accreditation procedure and the minimum requirements
of the programme.

8.1.3 Organisation of the programme
The faculty of physics conducts the main teaching programme in astronomy and physics. The
Faculty of physics is divided into 4 institutes and one chair:

Institute of experimental physics,

Institute of theoretical physics,
Astronomical observatory,

Institute of geophysics,

Chair®” of mathematical methods in physics.

All of the institutes of the faculty participate in the teaching programme.
The physics faculty has 1000 students and is thus a medium size faculty at the university. This
number of students is practically the limit of the faculty’s capacity. The most severe limits relate

to laboratories, without which no teaching in physics is possible and where there is presently
no free space for extra classes.

3¢ ‘WU’ stands for the physics programme at Warsaw University.
37 Term used in the SER.
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Students in the faculty of physics can get a major degree in physics or astronomy. Various study
programmes are offered in both major subjects. Programmes in physics are organised as
follows:

Five or five and a half year programmes, depending on the specialisation, leading to the master
degree

Three year programmes leading to the licentiate (bachelor degree)

Two or two and a half year supplementary programmes for bachelor degree holders leading to
the master degree

In this report, only the first three years of the main physics programme path are considered
(astronomy does not feature here).

8.1.4 Academic staff

The academic staff is organised into four institutes and one chair according to their scientific
domains. Part of the teaching programme is strictly related to the scientific needs of the faculty.
Specialists from the relevant institutes provide different parts of the programme, e.g. analysis
and algebra courses are taught by teachers from the Chair of Mathematical Methods in
physics, while laboratories for students are managed by the staff of the Institute of
Experimental physics.

Table 31
Information on staff in total numbers

Number of persons Full-time equivalents

Full professors 10 4.3
Associate professors 25 11.0
Assistant professors(*) 31 20
Research assistants 10 2.4
Teaching assistants 2

PhDs. 78

Other categories 0 0
Academic staff in total 78 39

Source: The SER Warsaw University. The table shows the full-time equivalents calculated as the percentages of
the total teaching time devoted to the bachelor programme. Only a part of the staff is involved in teaching in
the bachelor programme and all of them are also teaching in other programmes (e.g. Astronomy, master
programme ect.).

(*) In the WU system there are two types of assistant professor positions: first for PhD holders for 11 years,
second for PhD and ‘habilitation” holders, unlimited in time.

Besides the faculty, there are also courses provided by other faculties of the university. For
instance, this is the case with the English course, where teachers are provided from the English
institute.

The distribution of teachers differs according to which institute is offering the course. Typically,
teachers who have given lectures the previous year are asked to give them once more, provided
the evaluation is positive. A professor can ask to give a particular course in advance. If there are
still some "gaps’ the vice director of the institute responsible for the teaching will then
negotiate with the rest of the teaching team as to who takes that specific course.

For the appointment of specified posts in the academic staff, the faculty organises
competitions. Usually the winners come from WU's own staff (promotion) or former PhD
students. The state authorities provide the rules for the evaluation of staff development every
four years. Such an evaluation has to be made for every staff member. There are also time
limits for occupying a given position. According to WU, this enhances staff development.
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Presently, there is no pedagogical training for teaching staff at WU. The teaching staff
expresses dissatisfaction with the lack of support mechanisms for teaching and the
development of teaching by the faculty. Furthermore, they mentioned that good teaching is
not really rewarded and plays a very small role in promotion.

The programme management should ensure that the staff is supported in developing teaching
strategies. A stronger focus on pedaqgogical in-service training would bring new inspiration and
thereby broaden the palette of pedagogical methods available to the teacher.

8.1.5 Student intake

The physics programme has about 6007 applicants a year. However, 50% percent of the
applicants de-register before the final admittance date, as they have received a study place at
another study programme at the university. A student can apply to study in many places and
later choose the one most suitable for them. For many students, physics is used as a safe place
to get in, should they not be accepted at the other faculties. Thus, about 200 start on the
physics programme.*

Table 32
Intake of students in total numbers

Year Applicants® Admitted Male / Female *'
2000-2001 557 143/ 57
2001-2002 498 155/ 58
2002-2003 628 173/ 59

Source: The SER Warsaw University.

8.1.6 Admission

Admission is granted for secondary school pupils with an average grade in physics and
mathematics of not less than a specified level, and participants for the second stage of the
central physics, mathematics, chemistry and informatics compete. Further applicants with an
international high school diploma with good grades can enter without entrance examination.
The remaining applicants have to pass a written admission examination in physics and
mathematics (about 50 out of the 600 do this).

A matter of great concern to WU is the different academic entry levels of the students in
physics and mathematics. There is no central high school exam, and the students have,
therefore, very different qualification levels. Therefore, WU tests the entrance level of the
students and divides them into three categories, A, B and C (C is higher and A the lower value),
according to the results of the test. For the first two years, the students are provided with
differentiated courses, according to whether they are in group A, B or C.

The main proportion of the students (70%) enter at the lowest level, level A. 20% enter the
intermediary level (B) and 10% the advanced level (C). At WU all groups interviewed regard the
division beneficial, as teaching and learning are tailored to the abilities of the students. The
students think it is good to be able to start the programme without knowing much about
physics. From the site visit it appears that particularly female students without extensive
knowledge of physics and mathematics become very interested in the programme and have a
high progression rate. However, it should be noted that students with an BSc cannot continue
to the master programme but have to take supplementary courses for as much as one year.

38 This number is including students in physics, astronomy and Teacher College.

39 About 200 students begin at the physics programme, the remaining (approx.) 100 begin at the astronomy
programme, at Teacher College or are students starting again on the first year of physics.

0 The numbers include applicants in physics, astronomy and Teacher College.

“T The numbers only contain students starting for the first time at the first year of physics programme.
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Based on the positive feedback from the students and the fact that the students are allowed,
depending on performance, to continuously change groups, the panel supports the division of
students. However, the panel recommends that all groups of students gain access to all
programmes in order not to create first and second rate programmes.

8.1.7 Student progress information

From the SER and the site visit it was evident that WU does not keep systematic records of
student progression. WU estimates that only 110 out of 200 students continue to study into
the second semester. Of these, 40% are level A and 60% are level B and C students.

WU estimates that 90 students out of 200 fail the first semester exam. Students who have
failed the first semester but receive a recommendation from the class assistant may be
accepted for participation in special semester courses. These courses are taught during the
second semester and are meant to supplement inadequate secondary school education. The
students remain full time students and can, after completion of the courses, be admitted to the
first year without taking an entrance exam. 80 of the 200 students take this special semester,
10-15 drop out after the first semester.

Table 33
Student progress information in total numbers

Number of students whose admission year was 1999 and who were at present three years later in 2001

First year (1999) 115%
Second year (2000) 45
Third year (2001) 15
No. of graduations 2
No. of dropouts 31

No. not in any identifiable year (*) -

Source: The SER Warsaw University.
(*) For those students who cannot be placed in one specific academic year.

The panel is concerned about the low pass-rate of the first year students, although this may be
due to the fact that the programme takes in a high rate of inadequately trained secondary
school students. The panel recommends that the programme management keeps systematic
records of their student cohort and its progress. Furthermore, the programme management
should try to analyse and record the reasons behind the relatively low pass-rate. For instance, is
the workload of the first year too high or the examination appropriate?

WU does not keep records of student completion rates, neither for completion of the whole
programme or the different semesters. The numbers of students that complete the physics
programme is, therefore, unclear. According to WU, the exercise of calculating the intake rates
and completion rates has contributed to them learning more about the student progress. WU
estimates that only 4% of their students actually complete the BSc in three years, which in fact
came as a surprise to WU.

Table 34
Graduation as a percentage

Graduation in years calculated on the basis of “1997" entry

Graduation in 3 years 4
(official duration of the programme)

see continuation on next page

2 The numbers provided only concern the level A students. Furthermore, it should be noted that the numbers
include those retaking the first year.
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Continued from the previous page

Graduation in years calculated on the basis of ‘1997 entry

Graduation in 4 years 2
(official duration of the programme + 1 year)

Graduation in 5 years 8
(official duration of the programme + 2 years)

Drop-out in the first year 26
Drop-out in total 30

Source: The SER Warsaw University.

According to the figures most students seem unable to complete the programme within the
official study period of three years. The panel recommends that the programme management
maintains records and analyses the reasons for the students’ prolonged study periods. For
instance, are the support mechanisms effective and are examinations and programmes
appropriately planned?

8.1.8 Student influence

The students are represented on the faculty council and the programme council and in the WU
students’ parliament. It seems that the students have a fairly high degree of influence in the
organisation and development of the programme. Nevertheless, it also appeared from the site
visit that the student council representatives are not very noticeable to the junior students. This
may be influenced by the fact that the student representatives on the programme council are
from the third and fourth years and not from earlier years.

The panel considers it positive that the students have possibilities for gaining influence in the
development of the programme. However, the panel encourages the student representatives to
make their presence more visible and that the programme management makes it possible for
students from first and second years to also become student representatives, ensuring that A
students are also represented.

8.1.9 Employability of first cycle graduates

Bachelor graduates are not yet familiar to the polish labour market, and there are, therefore,
different expectations as to whether the labour market will accept bachelor graduates.
However, students are very positive about the BSc degree, as it provides an opportunity to
access other master programmes. WU does not keep systematic records of employment
patterns of graduates — neither the BSc nor MSc graduates. WU states that according to
anecdotal evidence, the BSc graduates gain employment in small businesses and scientific-sales
related jobs.

It is commendable that WU has designed the bachelor degree based on feedback from
employers in order to comply with labour market needs. The programme management should
maintain and strengthen this contact and feedback with systematic recordings of the
employment patterns of new graduates.

8.2 Programme goals, structure and content

8.2.1 Programme goals

One criteria of the evaluation concerns the existence and documentation of programme goals.
These are essential for several reasons. Goals provide prospective students with a more
informed basis for their choice of study and support the aims of transparency. Explicitly
formulated goals also provide teaching staff with terms of reference for designing content and
selecting teaching methods for the different courses.

The documentation reveals that WU is aware of the importance of goal formulation. The
overall goal is expressed in the curriculum description. However, a clearly formulated
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description does not appear to exist in the student handbook. Nevertheless, the SER gives the
impression that WU recognises the importance of, and has attempted to formulate such goals.
In the SER, it is stated that the aim of the bachelor study is to provide a basic knowledge of
physics and some specialised knowledge related to the profile chosen by the student. In terms
of primary skills, the students are trained to solve those problems encountered by a scientific
analysis, which basically involves three stages: formulation of the problem in the universal
language of physics; seeking analogies to other physical problems; and finding methods of
solution. The students should also develop skills related to the application of computers.

From the documentation, it is clear that WU distinguishes between the profiles and goals of the
bachelor and master programmes. The bachelor studies have a somewhat technical or applied
profile whereas the master programme is designed for students wanting to pursue a scientific
or academic career, or wishing to study physics more exhaustively. However, it is not explicitly
formulated or communicated to students that they have different profiles and outcomes.

According to the SER, the goals of the bachelor programme have been developed considering
the expected needs and requirements of the labour market. However, this seems to have been
done on a sporadic basis.

The panel encourages the programme management to build further on the goals already
formulated in the SER and make them publicly available. The panel considers it positive that the
programme management has consulted employers in connection with the establishment of
new specialisations and suggests that this cooperation is extended to involve other stakeholders
in the process.

8.2.2 Programme structure

The physics programme at WU is structured around two paths: a three-year ‘bachelor degree’
and a five-year ‘master degree’. The first path is mainly intended for the level A students and
the second path for the B and C students. The B and C students however qualify for both
programmes. The bachelor programme is obligatory for students of level A, except those
having good enough grades to enter the master programme. Practically, students with a BSc
cannot continue immediately to the master programme but have to take supplementary
courses for as much as a year. This evaluation concentrates on a description of the bachelor
programme (level A students).

Figure 2
Programme structure

Four year PhD studies

/ Two years Master degree programme

One year Bachelor One year basis for Master degree programme
programme

——

Two years basic Two years basic Two years basic
programme — level A programme — level B programme — level C

Student’s level evaluation

T

Admission to the Faculty of Physics

Source: The SER Warsaw University.
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8.2.3 Programme content

Clearly formulated and publicly available programme content. provide students with an
overview of the programme and support the aims of transparency. A further criteria is the
extent to which the composition of the courses and the curricula are consistent with the goals
for competences, the extent to which the programme is characterised by progression and the
extent to which the content reflects breath and depth.

A large proportion of the courses for the physics students is common to the first two years. The
first two semesters consist exclusively of common compulsory courses and are aimed at
teaching the students basic physics. The programme consists of classical mechanics, special
relativity, electrodynamics, oscillation, resonance and waves, thermodynamics and an
introduction to quantum systems.

During the first semester, the students of level A have 50% more lessons, counted in hours of
physics, compared to B and C students. The B and C level classes are more advanced and the
courses make more extensive use of mathematics.

Table 35
Programme content of the first year

Core courses for the bachelor/A-level students: ECTS Lectures per Classes per Lab. classes
week week per week

Winter semester 1% year

Mathematics A 1 13 6 6 -
Physics A | mechanics 12 4 6 -
Principles of experimental error analysis 3 2 1 -

Summer semester 1% year

Mathematics A ll 15 6 6 -
Physics A Il Electricity and magnetism 10 4 4 -
Computer programming | 4 4 - -
Introduction to techniques of measurements 3 2 - 3

and preliminary laboratory
In total ECTS 50
Source: Made by EVA based on programme information from the WU student’s guide 1998/99.

Also in the second year, a majority of the courses are common and compulsory. However,
students here choose some of their courses according to their specialisation.

According to WU, the students should, after the two-year block, be acquainted with the
principal physical processes and be prepared for the next part of their studies. Depending on
the level of their preparation, they follow the final year of the bachelor course or enter the third
year of preparations for the master studies.

The level A students that take the bachelor programme path in year three have also to choose
between the three specialisations: computer methods in physics; environmental physics;
material science and optics.

Bachelor students have to complete courses according to their chosen specialisation.
Furthermore, BSc students must complete 120 hours of non-core courses, these including
English language at level Il and four semesters of sports activities.

After having submitted the bachelor thesis, they obtain the bachelor degree in physics. WU

states that the objective of the bachelor degree is to provide basic knowledge of physics and
some specialised knowledge related to a profile chosen by the student.
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The physics program for the B and C students is a rather traditional programme but with great
depth and considerable breadth. Pure science seems to be emphasised as opposed to
applications. The more applied courses within the third year of the BSc program appear rather
limited in extent. Experimental work plays a surprisingly small part during the first two years of
the program.

Students and teachers stress the need for better coordination between courses in the program,
not least between mathematics and physics.

Some of the third year students are very critical about the heavy workload and attendance
hours during the first two years, as compared to the third year of the bachelor programme.
According to them, the third year is characterised by very little attendance at the university,
which is considered a very sharp transition from one year to another.

The panel considers that the separation of students into two different paths, depending on
their level of qualifications, could be somewhat problematic. In doing this, the profiles of the
bachelor and the master programmes are not defined by different types of qualifications but by
the different levels of qualification - in reality lowering the value of the bachelor degree. Thus,
the B and C students are not presented with a real choice, as the bachelor programmes are
associated with a low status degree. Furthermore, the A students are not presented with the
choice of continuing their studies on the ‘easier’ path.

8.3 Competences and learning outcomes

One of the criteria of the project is the degree to which the programmes have formulated the
expected competences of the programme. The programmes are asked if they have formulated
overall competence goals for the first cycle degree, if these include both subject specific and
generic competences and whether these are clearly formulated, publicly available,
communicated to and known by students, staff, etc. Furthermore, they are asked to what
extent the goals have been formulated and developed considering the needs and requirements
of the labour market.

Competence-terminology is not yet actively used as an instrument of communication to the
students. It is, therefore, not explicitly clear to the students what can be expected of them as
physics graduates in terms of learning outcome.

The panel recognises that the programme is in a process of formulating and applying
competence terminology. The panel suggests that the programme management begins the
competence-defining process by formulating an overall goal for the bachelor programme. The
Dublin descriptors could be used as inspiration. The next step could then be the definition of
subject specific and generic competences at programme and course levels. As inspiration, the
panel suggests the programme management looks at the TUNING descriptors for physics and
considers their applicability to the programme. Finally, the teaching staff should ensure that the
student information system actively communicates the defined competences at course and
programme level.

8.3.1 Subject specific competence
Throughout the programme students should be able to obtain subject specific competences
through the compulsory subjects.

The expected subject specific competences are described broadly in the overall programme
goal. However, WU does not specify what subject specific competences are needed to achieve
the overall programme goal.

The expected competences, as stated by SER, are published for each course. In essence, they

merely describe the content, syllabus and exams of the course, rather than expected
competences.
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One way to assess whether the goals have been achieved is to carry out a survey among past
graduates, focusing on the extent to which they see themselves as possessing the intended
competences. As the graduates at the site visit had nearly all graduated from WU with a master
degree, it is difficult for the panel to gain an impression of the subject and generic
competences that will be obtained from the bachelor degree.

The panel recommends that the programme management specifies the subject specific
competences that are expected of the students, both at programme and course level. As
inspiration, the panel suggests the programme management looks at the TUNING descriptors
for physics and consider their applicability to the programme. It is important that the external
stakeholders of the programme are involved in the discussions about required competences.

8.3.2 Generic competences
Throughout the programme, students should be able to develop generic competences, such as
the capacity to learn, the capacity for analysis and syntheses, communicative skills, etc.

The assessment of the extent to which the physics programme encourages the development of
generic competences - such as problem solving capability, the ability to work independently
and in teams, and the development of communication and presentation skills - differs among
the groups interviewed. According to WU the methods of teaching and the curriculum are
organised to achieve the highest possible level of realisation of generic competences. Students
are encouraged to undertake independent studies and to make presentations at student
seminars.

Students would prefer that the assessment at WU involved more oral exams to test
presentation skills. Furthermore, the students are very critical about the English teaching, which
could be improved and should focus more on scientific English.

It seems that little emphasis is put on the systematic training of writing skills, and
that more emphasis could be put on experiments and applied problem solving, in keeping with
the overall programme goal.

The panel considers the generic competences formulated in the SER a good starting point for a
process of competence formulation. The panel, therefore, encourages the programme
management to make the expected generic competences explicit to students and staff. As
inspiration, the panel suggests the programme management looks at the TUNING descriptors
for physics and considers their applicability to the programme. External stakeholders such as
graduates and employers (not only from research but also from other employers) should be
involved in the discussion.

8.4 Teaching and learning methods

8.4.1 Teaching and learning strategy
Another criteria is the degree to which the programme have formulated and applied a strategy
for the teaching and learning methods of the programme.

WU has not formulated a common teaching and learning strategy for the programme.

In order to establish a common ground for the programme, a common teaching and learning
strategy should be formulated at departmental level. The panel recommends that the teaching
and learning strateqy specifies the learning objectives of the different methods being employed
while leaving some flexibility in approach in order to allow for individual skills and preferences.

8.4.2 Teaching and learning methods

An important dimension of the criteria for competences is the extent to which teaching and
learning methods encourage the achievement of the intended learning outcomes in terms of
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discipline-specific skills and generic skills, employment and/or further study, and personal
development.

During the first two years, the teaching method at WU is mainly based on lectures and
exercises in small groups. During the first year of the bachelor programme, 55% of the time is
spent in lectures and 40% in exercise classes. In the second year, the students spend 55% of
their time in exercise classes and 40% in lectures. The typical size of an exercise class varies
from ten to 20 students. Laboratory experiments constitute only 5% of student time during the
first two years. This increases to 24% in the third year.

Table 36
Teaching and learning methods as a percentage

1%t year 2" year 3" year
Lectures 55 40 37
Small group problem solving 40 55 29
Seminars - - 10
Coursework - - -
Projects - - -
Laboratory experiments 5 5 24

Trainee position

In total 100 100 100

Source: The SER Warsaw University.

The students express that they would prefer to have more laboratory experiments in order to
get a feeling for the nature of physics from day one.

The students mention the high level of commitment of the teaching group to provide good
teaching and to motivate students. The students stress that the teachers practise an open-door
policy, where students can request help at any time. The students emphasise that their
satisfaction with the programme is linked to the support offered by the teacher group.

The panel recognises the high level of motivation of the teaching group and their positive
attitude towards students. However, the panel recommends that the programme management
considers introducing more laboratory classes at the start of the programme. Investigations
should be made into which teaching and learning methods encourage the achievement of the
intended learning outcomes in terms of subject specific and generic competences.

8.4.3 Assessment methods
Included in the criteria for competences are the extent to which the assessment processes of
the programme enable learners to demonstrate the achievement of the intended outcomes.

Assessment methods at WU are mainly focused on written examination. The majority of

courses are concluded with an examination which, together with assessed coursework,
constitutes the assessment.
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Table 37
Assessment methods as a percentage

1t year 2" year 3" year
Written examination 33 22 26
Assessed coursework 25 8 26
Laboratory exp. write-ups - 40 22
Essays - - -
Oral examination 42 30 26

Coursework reports - - -

Project reports - - -
Presentation - - -
In total 100 100 100

Source: The SER Warsaw University.

The students express dissatisfaction over the arbitrary organisation of the exams. The teacher
giving the particular course sets the examination and carries out the examination. Thus,
according to the students, the information on the competences tested and the actual
examination depends on the teacher and, therefore, differs between courses. Furthermore, the
students would like to have a clear statement of when an oral exam is to be given.

The programme management should ensure that the assessment and outcomes tested are
formulated clearly to the students of each programme. Furthermore, there should be
consistency between this information and the examination methods used by the different
teachers. The panel recommends that the programme management makes an overall plan for
assessment strategy and assessment methods and encourages common practice.

8.5 Quality assurance

Another set of criteria try to establish whether the programmes have formulated explicit
strategies for reviewing the extent to which the aims and intended outcomes of the
programmes remain appropriate to factors such as: changes in student demand; student entry
qualifications; employer expectations and employment opportunities, etc. In addition, ensuring
that appropriate actions are taken to remedy any identified shortcomings.

The programmes are asked if the results of quality assurance are disseminated to students and
staff, and if these parties are involved in discussing improvements to programme quality. The
programmes can involve students, staff and other stakeholders in their quality assurance
practice by utilising stakeholder input, student progress information and other feedback.

8.5.1 Strategy, goals and procedures

According to WU, quality assurance is conducted at both external and internal levels. The
external evaluation is an accreditation conducted by the University Accreditation Commission.
The faculty of physics is accredited every five years. The accreditation focuses on the checking
of standards, e.g. the quality of the teaching, curriculum, student evaluation and facilities.

The internal quality assurance mechanisms at WU are established to fulfil the goals of the
accreditation procedure and the ministry standards.

There is no doubt that the existence of a national framework has influenced the awareness of
quality assurance as an instrument for improving the quality of teaching and education.
However, the internal quality assurance strategy seems to focus too narrowly on course and
student evaluation.

The panel encourages the programme management to build on the already existing quality

assurance mechanisms and develop overall goals and procedures for systematic quality
assurance with a view to producing a coherent ‘package’ of explicit quality assurance
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mechanisms , e.q. including elements of external feedback and programme evaluation.
Regarding external feedback, external examiners are commendable

8.5.2 Course evaluation

The panel considers that WU has developed a comprehensive and coherent framework for
course evaluation, which includes a standardised questionnaire and effective follow-up
procedures. At the end of a semester, the students evaluate each course via a standard
guestionnaire. The vice-dean for student affairs is responsible for follow-up on the course
evaluations, taking into account the results of the course evaluations when it comes to future
lecture organisation and staff evaluation. The teaching staff finds the evaluations useful in
order to get feedback on a course. However, some teachers would also like to have some more
feedback from colleagues.

How effective the course evaluation is depends on the method of collecting information. If the
questionnaires are collected during exams, the participation rate will be over 90%, but if this is
done during lectures, this drops to 40%.

If the student evaluation shows some inadequacies in some lectures for the first time, the
lecturer will have a discussion with the dean to establish which changes can be made. This also
includes changing the subject matter of lectures or the teaching method, e.g. laboratory
courses instead of lectures. The lecturer will be forced to modify the course if the student
evaluation shows some inadequacies for a second time.

The panel considers that the course evaluation system appears very systematic and
comprehensive. The panel recommends that the programme management chooses to collect
the questionnaires during exams to ensure a high student participation rate. However, the
programme management should critically evaluate the system in order to also ensure that the
responses provide sufficient feedback.

8.5.3 Feedback from employers and graduates

The extent to which WU collects systematic feedback from the labour market is low. The
institution has no established systematic procedure for regular feed back from the labour
market at programme level. This does not mean that feedback is not provided on other
occasions but only on sporadic basic.

The institution has not established a systematic procedure for regular feed back from
graduates. But feedback from graduates is given on an individual basis.

WU has no tradition for documentation and registration of student progression. The self-
evaluation group stress that the data collection process connected with the evaluation has been
helpful in learning more about the student progress.

The panel encourages the programme management to strengthen the dialogue with employers
and graduates by establishing systematic feedback from graduates and employers and using
this to improve the programme. The dialogue should be formalised and the results made
apparent. The panel also encourages the programme management to continue the collection
and use of student progress information.
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Appendix

Appendix A: Formulation and use of criteria®

In national evaluations of educational programmes, quality is often assessed in terms of the
extent to which the individual programmes achieve their own goals, and the legal regulations
under which they operate. This approach is commonly referred to as assessing the ‘fitness for
purpose’.

The goals of the programmes participating in this transnational evaluation, and the legal
frameworks under which they operate, differ. The use of such a ‘fitness for purpose’ approach
would, therefore, not have enabled the intended outcomes of TEEP. TEEP comprises
comparative assessments of the extent to which the programmes identify commonly relevant
and similar goals. The application and critical assessment of pre-defined criteria is an important
part of the project, in both ensuring the comparative dimension and assisting the development
of a common reference framework for future transnational evaluations and comparisons.

The criteria have been formulated with reference to a number of different sources. Overall, the
objectives of the Bologna declaration and the agreements reached at the Prague meeting have
constituted one important reference point for the formulation of the specific criteria. Another
important source for the formulation of criteria has been the TUNING Project. This dimension is
considered a crucial part of the project and is designed to ensure knowledge transfer from the
TUNING project to, and beyond, the TEEP project. Additionally, it should assist the
development of quality assurance processes in which European institutions can follow the same
or similar paths and thus facilitate comparability.

Further criteria have been formulated on the basis of the bachelor and master descriptors (the
Ba/Ma descriptors formulated by the Joint Quality Initiative (http:/Mwww.jointquality.org)). This
developmental activity has been undertaken in line with the Bologna declaration that proposes
the introduction, within a European higher education context, of a system of qualifications in
higher (tertiary) education that is based on two cycles.

In addition, existing international evaluation models using common quality criteria, and the
criteria used in the recent international comparative evaluations mentioned in section 1.2, have
been used in the preparation of the criteria proposed for TEEP. Finally, the formulation has built
upon the experience and knowledge that the European Network of Quality Assurance Agencies
has gained from the implementation of numerous evaluations of higher education
programmes.

The criteria for competences focus on the formulation of goals, their relevance and consistency
with programme content, and the extent to which the goals were developed considering the
needs and requirements of the labour market. The criteria are particularly concerned with the
actual content of the programmes in terms of subject-related and generic competences, a
terminology that was applied within the TUNING Project.

The criteria for first cycle degree/bachelor programmes, and for second cycle degree/masters,
correspond directly to the formulated objectives in the Bologna Declaration. The development
of the BaMa descriptors suggested that they might be shared within Europe and be available
for a variety of purposes depending on particular national, regional or institutional contexts and
requirements. Each descriptor indicates a broad summary of the outcomes of a whole

“3 From the self-evaluation manual provided to the evaluated institutions.
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programme of study. The descriptor is concerned with the totality of the study, and the student
abilities and attributes that have resulted in the award of the qualification. This implies that a
part of the criteria concentrate on the learning outcomes of the programme.

Finally, the criteria associated with the area of quality assurance mechanisms are primarily
formulated to provide a basis for an analysis of the comparability of the systems and
procedures applied to the participating programmes. This will be done in terms of strategies,
procedures and systems for quality assurance.

The formulated criteria have been developed from many different sources and previous
experiences. It will, however, be essential to take into account the specific conditions which
apply to their application within the conduct of any transnational evaluation. First of all, the
considerable differences in terms of, say, educational cultures, national traditions and
regulatory systems within which the individual programmes operate must be considered.
Secondly, the aim of developing a methodology for transnational evaluations implies an
obligation to ensure that the criteria are formulated so as to be flexible enough to allow them
to be replicated in other international evaluations of programmes with a comparative
perspective. Thirdly, the variation in programme content offers a significant challenge for
developing commonly relevant criteria that, at the same time, allow the expression of individual
priorities and qualities.

To overcome these obstacles and to assure a high level of common applicability and relevance,
a framework for criteria formulation has been developed.

Criteria Requirements
The following requirements have driven the formulation of the draft set of criteria with regards
to their character and content:

Broadness: the criteria must be formulated broadly enough to allow for variations that ensure
that the criteria respect specific national traditions, concerns and priorities and do not hinder
diversity.

Uniformity: the set of criteria should be the same for all the programmes participating in the
evaluation. In this way it is assured that the programmes are assessed on equal terms, and that
the assessments are transparent, so that a comparative perspective is possible.

Reference to level: in order to be able to operate with one set of criteria, the criteria have to be
formulated with reference to the BSc as a level of academic achievement, irrespective of the
variations in the nominal duration.

Precision: the criteria must be precise enough to allow an assessment of the extent to which
they are fulfilled by the individual programmes.

Internal consistency: the set of criteria must be internally consistent.

Topicality: the criteria must reflect present objectives and developments within the area of
higher education in Europe.

As described in section 1.4, the purpose of the self-evaluation evaluation is two-fold. The
criteria are considered as a term of reference for assessing the quality of the transnational
programmes. The criteria are also formulated in a manner to ensure a high level of common
applicability and relevance for the three discipline areas.

In order to improve the quality of the criteria, the self-assessment group is requested to reflect
upon the extent to which the criteria have appeared to be:

Understandable and clearly formulated;

Relevant, considering present goals and developments within the programme;
Adequate in terms of areas covered,;

Internally consistent;

Precise enough to allow for a proper assessment.
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The groups are also asked to provide suggestions for revision, amendments and re-phrasing of

the

criteria, where they think it appropriate.

Criteria for competences and learning outcomes

. Aims and outcomes

The goals for competences of graduates are clearly formulated, publicly available and consistent with the
degree title

The goals are realistic and achievable considering the nominal duration of the programme

and initial level of the student

The goals are formulated and developed considering the needs and requirements of the labour market
The goals not only consist of aims for subject related qualifications but also aims for

generic skills

The goals specify the intended mixture of theoretical orientation and practical orientation

as well as the intended balance between depth and breadth of the programme content

Programme aims are used to promote understanding about the programme outcomes and the other
strategies used to communicate information of this type

The goals for competences are communicated to and known by students, staff etc.

. Programme content

The content of the programme is clearly formulated and publicly available

The composition of the courses and the curriculum are consistent with the goals for

competences

The basic disciplines and approaches that underpin the qualification in the discipline area are clearly
formulated.

The subject-related competences are achieved through the programme

The programme is characterised by progression in the sense that it comprises a coherent

set of courses or other educational modules that enable students to gain basic knowledge in the
discipline area in the beginning and widen and deepen their experience through the advanced level
courses

The content reflects breadth and depth in relation to subject. Breadth means

that the students develop fundamental knowledge of various approaches to the discipline area. Depth
requires the study of at least one area at a more advanced level.

Evidence is provided that the curriculum supports the progressive development of

the intended outcomes.

. Subject related competences

The subject-related competences can be obtained through the compulsory subjects

Basic disciplines underpin the subject-related competences in the programme

The programme is characterised by progression in the sense that it comprises a coherent set of courses or
modules that enable students to gain basic knowledge of the discipline area in the beginning and widen
and deepen their experience through the upper level courses

The content of the programme reflects breadth and depth in relation to the discipline field, including a
description and assessment of:

the fundamental knowledge of various approaches to the discipline field that students will obtain
throughout the programme

the opportunities for studying areas at a more advanced level
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4. Generic competences

Students can, throughout the programme, acquire generic competences, such as the capacity to learn,
the capacity for analysis and syntheses, communicative skills, etc.

The composition of the methods of teaching and learning support the achievement of the generic
competences, as listed in annex 3 or as determined by the self-evaluation group as mentioned above.

5. Descriptors for first and second degree

First cycle degrees (bachelor or equivalent) are awarded to students who:

have demonstrated knowledge and understanding in a field of study that builds upon and supersedes
their general secondary education, and is typically at a level that, whilst supported by advanced
textbooks, includes some aspects that will be based on knowledge of the forefront of their field of study;
can apply their knowledge and understanding in a manner that indicates a professional approach to their
work or vocation, and have competences typically demonstrated through devising and sustaining
arguments and solving problems within their field of study;

have the ability to gather and interpret relevant data (usually within their field of study) to make
informed judgements that include reflection on relevant social, scientific or ethical issues;

can communicate information, ideas, problems and solutions to both specialist and non-specialist
audiences;

have developed those learning skills that are necessary for them to continue to undertake further study
with a high degree of autonomy.

Second cycle degrees (master degrees or equivalent) are awarded to students who:

have demonstrated knowledge and understanding that is founded upon and extends and/or enhances
that typically associated with first degree level, and that provides a basis or opportunity for originality in
developing and/or applying ideas, often within a research context;

can apply their knowledge and understanding, and problem solving abilities in new or unfamiliar
environments within broader (or multidisciplinary) contexts related to their field of study;

have the ability to integrate knowledge and handle complexity, and formulate judgements with
incomplete or limited information, including reflection on social and ethical responsibilities linked to the
application of their knowledge and judgements;

can communicate their conclusions, and the knowledge and rationale underpinning these, to specialist
and non-specialist audiences clearly and unambiguously;

have the learning skills to allow them to continue to study in a manner that may be largely self-directed
or autonomous.

. Teaching/learning methods and strategies

A strategy for the teaching/learning methods of the programme is formulated and used

The different teaching and learning methods encourage achievement of the intended learning outcomes
in terms of discipline-specific skills and generic skills, employment and/or further study, and personal
development

Teaching and learning methods enable students to achieve the intended learning outcomes

Students are involved in a) development of teaching and learning strategies; b) appraisal of their
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7. Assessment

o Assessment processes enable learners to demonstrate achievement of the intended outcomes
e The assessment strategy ensures development of student abilities

Quality assurance criteria

1. Programmes should have a formulated quality assurance strategy to:

e ensure that programmes remain current and valid in the light of developing knowledge within the
discipline, and its practical application

e ensure that appropriate actions are taken to remedy any identified shortcomings

e ensure that programmes are current and valid in the light of international developments

When programmes review the extent to which the original programme aims and intended outcomes

remain appropriate, considerations might include the following:

o the cumulative effect of changes made over time, as a result of regular monitoring, to the design and
operation of the programme

e current research and practice in the application of knowledge in the relevant discipline(s), technological
advances, and developments in teaching and learning

o changes to external points of reference, such as subject benchmark statements, relevant professional or
statutory body requirements

e changes in student demand, employer expectations and employment opportunities

e the achievements of student cohorts

2. Programmes should involve students, staff and other stakeholders in their quality assurance
practices.

For instance by using:

e any reports from accrediting or other external bodies
o staff and student feedback

o feedback from former students and their employers
e feedback from international partner institutions

e student progress information

o other feedback (e.g. external examiners' reports)

and by:

¢ making the quality assurance strategy available to students and teaching staff
e involving students and staff in discussing the improvement of programme quality
o disseminating results of quality assurance to students and staff
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3. Programmes evaluate the effectiveness of their quality assurance practices and seek
improvement according to these results.

Programmes consider:

¢ the benefits gained by the programme, staff, students and other stakeholders from quality assurance
activities undertaken

¢ how the processes promote enhancement and disseminate good practice

e opportunities to make review practices more effective and efficient

4. Within the institution there are clearly assigned divisions of responsibility for quality
assurance, at the level of the programme

regarding:

e formulation of quality assurance strategy

e process of quality assurance

¢ involvement of students, staff and other stakeholders
o follow-up on the results of quality assurance

e dissemination of results of quality assurance

e improvement in practice
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Appendix B: Tuning project: skills and competences

In the project Tuning Education Structures in Europe, a list of 85 different skills and
competences in the field of generic skills and competences was identified. They were regarded
as relevant by institutions of higher education or companies in over twenty studies. The
competences were categorised as instrumental, interpersonal and systemic competences. The
initial questionnaire for graduates and employers in the tuning-subjects proposed a balanced
representation of competences from all three groups — instrumental, interpersonal and systemic
competences — as being important to study. This accumulated into the following list of 30
competences:

Instrumental competences

Capacity for analysis and synthesis

Capacity for organisation and planning

Basic general knowledge

Grounding in basic knowledge of the profession

Oral and written communication in your native language
Information management skills (ability to retrieve and analyse information from different
sources)

Knowledge of a second language

Elementary computing skills

Problem solving

Decision making

Interpersonal competences

Critical and self-critical abilities

Teamwork

Interpersonal skills

Ability to work in an interdisciplinary team

Ability to communicate with experts in other fields
Appreciation of diversity and multicultural aspects
Ability to work in an international context

Ethical commitment

Systemic competences

Research skills

Capacity to learn

Capacity for applying knowledge in practice
Capacity to adapt to new situations

Capacity for generating new ideas (creativity)
Leadership

Ability to work autonomously

Project design and management

Initiative and entrepreneurial spirit

Concern for quality

Understanding of cultures and customs of other countries
Will to succeed
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Appendix C: Glossary

Bachelor degree: a qualification that, in the context of the Bologna Process, marks the end of
the first cycle of higher education and typically would allow, but not necessarily guarantee,
entry to the second cycle study that could lead to a master degree.

Competences: (see B: Competences and learning outcomes).

Course unit: a self-contained, formally structured learning experience with a coherent and
explicit set of learning outcomes.

Coursework: work undertaken and assessed within a study programme, and that contributes in
a summative or formative manner to the overall grade awarded.

Department: part of a university that is responsible for the teaching, learning and
administration of an academic subject.

Discipline (area): a defined area of academic study that may draw upon more than one subject
(area) / department.

Electives: a course to be chosen from a predetermined list.

Faculty: a (group) of university department(s) concerned with a major division of knowledge.
First cycle degree: First higher education qualification taken by the student. It is awarded after
the successful completion of first cycle studies which, according to the Bologna Declaration,
should normally last a minimum of 180 ECTS.

Learning outcomes: (see B: Competences and learning outcomes).

Lecture: Provision of content by presentation and explanation (possibly including
demonstration) by a lecturer.

Masters degree: a second cycle qualification (originally giving authority to teach in a university)
that requires demonstration of competences and skills at a defined and higher level that those
associated with Bachelors degrees, and requires a minimum of 1 year of further study to a
Bachelor’s degree, and typically more (e.g. 90 ECTS).

Presentation: a personal demonstration (to others) of competences and skills; may be as an
individual or as part of a team.

Programme: An approved set of courses or modules recognised for the award of a specific
degree.

Project: A piece of work assigned to a single student or a group of students to be carried out.
Second cycle degree: Second higher education qualification taken by a student after the first
degree. It is awarded after the successful completion of second cycle studies and may involve
some research work.

Seminar: A period of instruction based on written and oral contributions by the learners.

Subject (area): a defined field of academic study typically covered by one department.

Thesis: A formally presented written report, based on independent research work, which is
required for the award of a degree.
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Appendix D: Curriculum vitae of the physics expert panel

e Professor David W. Hughes, University of Sheffield, Department of Physics and Astronomy.

Professor David W. Hughes is an English astronomer at the Department of Physics and
Astronomy, The University, Sheffield. He started teaching and research at Sheffield in 1965,
having obtained a D Phil in astrophysics at Oxford University and a B Sc in physics at
Birmingham University. In research Hughes concentrates on minor bodies in the solar system
and investigates the origins and evolution of comets, asteroids and cosmic dust their impact
with Earth. He is also interested in the history of astronomy. Hughes was a subject specialist
for the UK Quality Assurance Agency, when British universities were investigated five years ago.
He teaches many lecture courses in a dual physics and astronomy degree that is run at Sheffield
University. (Hughes is on the council of the Royal Astronomical Society, and is solar system
editor of Monthly Notices)

e Professor Richard Thompson, Imperial College London, Department of Physics.

Richard Thompson received his DPhil from the University of Oxford in 1980 in the area of
atomic spectroscopy. He worked in Germany as a guest scientist in the area of laser
spectroscopy of unstable isotopes before returning to Oxford for further postdoctoral work. He
then moved to the National Physical Laboratory where he set up the first experiments in the UK
on laser cooling of trapped ions. In 1986 he moved to the Physics Department at Imperial
College London as a lecturer where he continued to work on laser cooling and quantum optics
with trapped ions. He has taught a wide range of courses at undergraduate and MSc levels at
Imperial and is the incoming Director of Undergraduate Studies. He was appointed by the QAA
as a subject specialist for reviews of undergraduate physics provision and is currently external
examiner in physics at two UK universities.

e Professor Christoph Bargholtz, Stockholm University, Department of Physics.

Christoph Bargholtz received his PhD from Stockholm University in 1975 and worked one year
as a post doc at NORDITA in Copenhagen. His research is mainly in low- and intermediate-
energy nuclear physics, both theoretical and experimental. Following one year as a visiting
associate professor at SUNY, Stony Brook, in the beginning of the eighties, Bargholtz has held
positions as lecturer and professor (since 1991) at Stockholm University. He is at present the
chairman of the steering committee of PANS a pan-European initiative for public awareness of
nuclear science. Since 2000 Bargholtz is the president of The Swedish Association of University
Teachers.

e Professor of Physics Faculty Vilnius University Gintaras Dikcius, Vilniaus Universitetas, Lietuva.

Gintaras Dikcius (Panevezys, Lithuania 1943). Professor of physics at Vilnius University received
PhD in laser physics from Institute of Physics Minsk in 1978, since 1973 was researcher at
Vilnius University. Research interest in molecular spectroscopy of complex molecules, medical
physics, physics education in secondary and high schools. Has been vice-dean, dean 1993-2003
of Physics faculty Vilnius University, TEMPUS, ERASMUS coordinator for physics students
mobility, vice — president of Lithuanian Physical Society for educational issues.

e Prof. Dr. Ramon Pascual, Universitat Autobnoma de Barcelona, Department de Fisica.

Ramon Pascual (Barcelona, 1942). Professor of Theoretical Physics at the Universitat Autbnoma
de Barcelona since 1971. His field is elementary particle physics. He has been professor at
several Spanish Universities and has been researcher at several research centres, mainly ICTP
(Trieste), CERN, University of Paris and Rutherford Laboratory. In his university he has been
Dean, Vice Rector and Rector (1986-90). He has been Director General of Higher Education of
the Catalan Autonomous Government and member of the Council of Universities elected by
the Spanish Senate. In the last years he has been responsible of the Spanish Synchrotron Light
Source project.
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e Professor Peter U. Sauer, University of Hanover, Institute for Theoretical Physics.

Peter U. Sauer is Professor of Theoretical Physics at the University of Hanover since 1974. His
field of research is theoretical nuclear physics at low and intermediate energies with special
emphasis on few-nucleon problems in nuclear structure and nuclear reactions. He had
extended research stays at foreign institutions, is a referee for journals and research funding
agencies and co organiser of international physics conferences. At the University of Hanover he
was Head of the Institute for Theoretical Physics and Dean of the Faculty of Physics. He was
cofounder of the European Mobility Scheme for Physics Students and contractor and
coordinator of six TEMPUS projects with universities in Central and Eastern Europe for student
mobility.

TEEP 94



