Notas sobre a concretizacao do Processo de Bologna
no ensino de engenharia em paises europeus?

Por Luis T. Magalhdes, a 16.06.2004

1. Introducio

A preparacdo das posicOes do IST — Instituto Superior Técnico sobre a concretizacdo do Processo de
Bologna exige que sejam analisadas as op¢des de outros paises europeus relativamente ao ensino de
engenharia, principalmente as de universidades de topo, principais associa¢des internacionais de
escolas universitarias de engenharia, associa¢des profissionais de engenheiros. Efectivamente, deve
ser evitado o erro comum de se tomarem decisGes sem ter em consideracdo o contexto internacional
relevante.

A preparacdo de posicdes deste tipo aconselharia a um trabalho detalhado de obtengéo de informacdes
e de debates prévios. Em particular, teria sido Gtil organizar no IST um encontro internacional sobre o
assunto, com participantes convidados das principais instituices de referéncia no ensino da
engenharia, e visitar e trazer ao IST, de forma sistematica, delegacGes de um conjunto diversificado de
instituicBes de referéncia dos varios paises europeus. Como esta base de trabalho ndo existe e ha agora
extrema urgéncia na preparacio de decisdes, reunem-se aqui alguns elementos para rapida consulta?,

Os principais aspectos que resultam das informacdes recolhidas séo:
1) H& um amplo reconhecimento que a formacgdo superior em engenharia requer solugdes proprias.

2) E considerado importante manter os dois tipos de educacio superior em engenharia prevalentes
na maioria dos paises: uma longa com uma sélida base em matematica e nas ciéncias
experimentais e orientada para engenharia conceptual, outra mais curta e com uma orientagéo
mais aplicada ou vocacional.

3) A educacdo de base cientifica orientada para engenharia conceptual deve corresponder aos dois
primeiros ciclos do Processo de Bolonha, em geral com uma duracéo total de 5 anos, e ao grau
de Master. Esta é considerada a educacdo superior mais apropriada para o titulo de Chartered
Engineer/Ing. Diploma.

4) As universidades e associagdes de universidades mais prestigiadas no ensino da engenharia
consideram desejavel manter a possibilidade de ensino integrado de 5 anos conducente ao
Master, em paralelo com o ensino de dois ciclos: Bachelor e Master.

5) Adistin¢do entre a educacdo de base cientifica e a educagdo mais aplicada ou vocacional deve
ocorrer logo ao nivel do 1° ciclo. Vérias entidades consideram importante distinguir as
designacdes dos correspondentes graus sendo a opcao mais frequente neste sentido,
respectivamente: Bachelor of Science in Engineering e Bachelor in Engineering. O primeiro é
visto como um grau intermédio de reconhecimento de preparacdo bésica para o Master e
facilitador de mobilidade entre universidades, sem objectivos de formag&o profissionalizante
imediata em engenharia mas com empregabilidade em dmbito mais geral, 0 segundo é visto
como profissionalizante para engenharia com orientacéo aplicada ou vocacional. Advoga-se que
a educacéo no 1° ciclo do primeiro caso deve ser do tipo da dos 3 primeiros anos dos cursos
integrados de 5 anos existentes.

! Disponivel na Internet em http://www.math.ist.utl.pt/~Imagal com hypertext links.
2 Enfase em negrito (bold) meu.
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6) A educacdo de 2° ciclo para quem foi aprovado num 1° ciclo com orientagdo aplicada ou
vocacional deve prever um “bridging program” para colmatar as necessidades de formacéo em
matematica e noutras ciéncias basicas de forma a permitir a prossecucao de estudos de 2° ciclo
de base cientifica e orientagdo conceptual. Nos casos que escolas superiores de orientacdo mais
aplicada e vocacional possam oferecer ensino de 2° ciclo, vérias entidades consideram
importante distinguir as designac6es dos correspondentes graus sendo a op¢ao mais frequente
designar o grau de 2° ciclo com base cientifica e orientacdo conceptual, e o de 2° ciclo com
orientacdo mais aplicada ou vocacional por, respectivamente: Master of Science in Engineering
e Master in Engineering.

7) Estdo a constituir-se parcerias/consorcios de universidades que visam o reconhecimento mutuo
de programas de ensino e, eventualmente, a atribuicdo de graus conjuntos, com o objectivo de
afirmar credibilidade internacional de topo no ensino de engenharia. Um exemplo destacado
deste tipo de aliancas é The IDEA League®. E de claro interesse estratégico do IST integrar
urgentemente parcerias/consorcios ambiciosos desta natureza.

8) No que respeita a duragio do ensino dos dois primeiros ciclos verifica-se alguma diversidade®,
embora dominada por duracfes de 3+2 anos:

e 3+2 anos (a italico os paises com a possibilidade de 1° e 2° ciclos integrados):
Alemanha, Austria®, Dinamarca, Estonia, Lituania, Espanha, Finlandia, Franca®, Noruega,
Polonia, Replblica Checa, Republica Eslovaca, Roménia, Suica®, Bélgica’, Holanda,
Islandia, Italia.

e 4+1 anos (a italico os paises com a possibilidade de 1° e 2° ciclos integrados):
Hungria, Irlanda®.

e 3+1 anos com possibilidade de 1° e 2° ciclos integrados:
Reino Unido.

e 5+ anos (sistema de dois ciclos ainda ndo introduzido):
Suécia (+0), Grécia (+1), Portugal (+2).

9) O financiamento do Estado em paises que desdobram o ensino em engenharia em 5 anos
integrados para dois ciclos tem sido mantido para os amblos os ciclos nas condigdes anteriores®.

3 Imperial College London, TU Delft (Technische Universiteit Delft), ETH Ziirich (Eidgenéssische Technische Hochschule
Zirich), RWTH Aachen (Rheinisch-Westfélische Technische Hochschule Aachen). Ver informagdes mais detalhas mais
detalhadas na secgdo especifica mais a frente.

4 A situacdo ainda néo esta estabilizada em varios dos paises.
5 Na Austria e na Suiga cada programa de cada universidade s6 pode ter um dos dois sistemas.

6 Em decreto de Abril de 2002 foi instituido o sistema LMD — Licence (3 anos), Master (+2 anos), Doctorat e as instituigdes
do Ensino Superior foram convidadas a adoptarem o novo sistema. O Estado concedeu automaticamente o Master aos
titulares de DEA, DESS ou dipldme d'ingénieur obtidos depois de 1999. O novo sistema LMD pode funcionar em paralelo
com o sistema anterior. As Grandes Ecoles mantiveram a estrutura de educagio anterior, baseada em 2 anos preparatorios
que podem ser obtidos externamente ou em Grandes Ecoles, e em 3 anos de especializagio por vezes acrescentados de um 4°
ano de estagio (a Ecole Polytechnique de Paris tem um ano adicional maioritariamente dedicado a educagdo militar e
desportiva, mas com um trimestre de consolidacéo e abertura cientifica em matemaética, fisica quantica, informatica e
economia). Todas as Grandes Ecoles mantém a oferta de DEAs, DSSs e/ou Mastaires para além da educago superior de 5
anos (dipléme d’ingénieur). Um pequeno ndmero das Grandes Ecoles adoptou o sistema LMD, sem alterar a estrutura de
ensino anterior, com o 1° ciclo superior a corresponder aos 2 anos preparatorios e ao primeiro ano de especializagéo. Estdo
neste grupo pelo menos as escolas seguintes: CNAM — Conservatoire National des Arts et Métiers, EFREI — Ecole
d’Ingenieurs de Technologies de I'Information et du Management, ENPC — Ecole Nacionale dés Ponts et Chaussées,
ENSTIN — Ecole Nationale Supérieure des Technologies et Industries du Bois, INPG - Institut National Polytechnique de
Grenoble,INPT — Institut National Polytechnigue de Toulouse, INSA Rouen — Institut National des Sciences Appliquées de
Rouen, INSA Toulouse — Institut National des Sciences Appliquées de Toulouse.

7 A situacdo da comunidade francesa da Bélgica ainda ndo estd clarificada.
8 Ver, contudo, o documento de discussdo do IEI — Institute of Engineers of Ireland na seccdo especifica mais a frente.
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2. Excertos do CLUSTER statement on the implementation of the Bachelor/Master’s model'°

“1) Most of the CLUSTER institutions are introducing the Bachelor/Master's structure in
their curricula. Typically, a Bachelor degree (3 to 4 years) will correspond to engineers who
are "employable, but are not professionals™. The Master's degree is obtained after 1 to 2
years following a Bachelor degree; the Master's corresponds in most institutions to the
Engineering Diploma.

(..)

4) CLUSTER will consider the possibility of having joint degrees (as well as double degrees)
conferred by two partners. Such programs will be agreed upon directly between CLUSTER
partners.

5) Students having obtained a Bachelor (or Master's) degree from a CLUSTER university will
be treated for admission to a Master's (or a Ph.D.) program to another CLUSTER institution
as if they were local students.

()"

3. Excertos da Communication of CESAER and SEFI on the Bologna Declaration!

“Recommendation 1: The special role and features of engineering must be taken into account
in the Bologna Process.

The supply of highly qualified engineers is of vital importance to the future economic and
societal development of Europe, particularly to the aim of making Europe the most competitive
and dynamic knowledge-based economy in the world. Thus, the Higher Engineering
Institutions producing such engineering graduates form a crucial sector in European Higher
Education which should be specifically represented in the discussions and strategies that
constitute the Bologna Process. They should be given a voice in the debate.

The implementation of the Bologna objectives must make clear provision for the special
factors that apply to advanced engineering education. There is a need to ensure that the
competences required of engineering graduates are recognized and are not compromised by
provisions directed to the whole of Higher Education.

Recommendation 2: In the scientifically oriented programmes the students should normally be
educated to the level of the second degree. There must continue to be provision for an
integrated route through to second cycle Masters level.

9 Como se sabe, dado que praticamente n&o ha propinas nos paises nordicos e germanicos e no Reino Unido sdo atribuidas
bolsas que cobrem as propinas a uma percentagem muito elevado dos estudantes que mantém aproveitamento escolar, as
propinas no ensino superior na UE-15 estéo praticamente confinadas aos paises de linguas latinas. Destes apenas ainda nédo se
sabe como vai ser o financiamento do Estado para o 1° e 2° ciclos em Espanha e Portugal.

10 Aprovado por todas as instituicdes que sdo membros plenos na Assembleia Geral de Turin, em Maio 23-24 de 2003.
CLUSTER — Consortium Linking Universities of Science and Technology for Education and Research “is a network of 10
leading European Universities of Technology; their fundamental missions are advanced research and higher education of
engineers, scientists and architects. Their common goal within CLUSTER is the quest towards excellence in the fulfillment of
these missions”. Os membros do CLUSTER sio: EPF — Ecole Polytechnique Fédérale de Lausanne, Imperial College
(London), INP — Institut Nationale Polytechnigue de Grenoble, KTH — Kungliga Tekniska Hogskolan (Royal Institute of
Technology, Stockholm), Politecnico di Torino, Technische Universitat Darmstadt, Technische Universiteit Eindhoven,
Universitat Politecnica de Catalunya, Universitat Karlsruhe, Université Catholique de Louvain.

11 Baseada no seminario conjunto organizado pelas duas institui¢des na Helsinki University of Technology em Fevereiro de
2003. CESAER — Conference of European Schools for Advanced Engineering Education and Research “is a multinational
association of some 50 leading European universities and schools specialised in engineering education and research” (a lista
de membros é indicada no Anexo ). SEFI — European Society for Engineering Education “is an international non-profit
organization linking together 480 members amongst which are 250 European universities and institutions of higher
engineering education (38 countries)”. O IST-UTL é o Ginico membro portugués do CESAER e um dos 5 membros
portugueses do SEFI.
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In the Bologna Declaration the Ministers commit themselves to the adoption of a higher
education system based on two main cycles, undergraduate and graduate, where the first cycle
shall in itself be relevant to the labour market and where the second should lead to a Master’s
degree. Basically CESAER and SEFI support this approach provided that the specific needs of
engineering education are properly taken into account.

More precisely, in present-day Europe two distinct types of engineering curricula are offered,
one longer, more scientifically oriented and the other shorter, more application or
vocationally oriented. Both have been developed to respond to particular needs and are well
accepted by the job market.

In the context of the new first and second cycle degree structure, the engineering community of
Europe agrees that in order to attain a high level of scientifically oriented competencies,
engineering graduates need to be educated to a level corresponding to second cycle Masters
level degrees. It is thus important that any new procedures and regulations do not compromise
the number and quality of such graduates. In particular, there must continue to be provision
for an integrated route through to the Masters level as this preserves the coherence and
efficiency of the formation. This implies that where structures include the award of a first
cycle (Bachelors) degree, that stage should be regarded mainly as a pivot-point rather than a
normal finishing point. The pivot-point allows choice of specialization and mobility between
first and second cycles but it is important that financial and regulatory barriers do not impede
the continuation into the second cycle stage.

(...)

Recommendation 3: The specific qualities of the presently existing, application oriented first
cycle degrees must be recognized and safeguarded with bridges to second cycle programmes
being provided.

Most European countries also have various forms of shorter Engineering Education. The length
and character of these curricula may vary slightly from country to country but they have
normally two factors in common; they are more vocationally oriented, or application-oriented,
than the longer programmes and they typically lead to a first cycle degree. Even if they are not
primarily designed as the first part of a two-tier system, bridges to second cycle degree
programs should be provided. Graduates of these programs play an important role, particularly
in small and medium-sized enterprises.

(...)

Recommendation 6: Higher education institutions need to strive for quality and for excellence.
Their governance structures and decision-making processes must support these goals.

It is vital that Higher Engineering Education Institutions are enabled to compete in the global
market place for students and staff and for the employment of their graduates. To do this
effectively they need to develop their own strengths and particular profiles. In particular they
need to make their own decisions regarding the balance of their activities and how these relate
to both global and regional needs. This requires institutional autonomy. Excessive regulation
in matters such as admission policy and the balance between different degree cycles, content
or graduate profiles, would be counterproductive. Any political steering of universities should
be based on objectively defined and mutually agreed output parameters. There should be no
external interference with operational aspects and no artificially imposed uniformity of
mission and structures. For example, separate Masters degrees, intended mainly for
international students, may become an important part of the provision of some engineering
institutions.”



4. Excertos de The Bologna Declaration and Engineering Education — A Discussion Paper'?

“Many people believe and repeat that there is a large difference between education systems and
degrees in the various European countries. This may be true in some fields but in Engineering
Education there is already a high degree of similarity between the various national engineering
education systems. The long, integrated and coherent 5-year curricula typical for countries
like Spain, Sweden, Switzerland, Italy and Germany have a long tradition and are well
established. It is important that this classical Engineering Education is preserved.

(...)

A completely different matter is that Master’s programmes in engineering given by continental
universities could be attractive for overseas students, especially if those programmes were given
in English or maybe in some other international languages such as Spanish or French. But
these could be given independently of and in parallel to the integrated 5-year curricula.

A second observation is that European ministers of Education immediately look across the
Atlantic and import what is supposed to be an “Anglo-Saxon model when they want to create a
European Space for Higher Education. Unfortunately there also seems to be a
misunderstanding: The normal North American engineering degree is not a two-tier
Bachelor/Master, it is a 4 year Bachelor. This is what ABET accredits and this is the normal
academic background, the first professional degree, for a North American professional
engineer.

The two-tier system

The first observation concerns the “big four”, the four largest members of the European Union,
who also happen to be those who signed the original Sorbonne Declaration. Each of these
countries has chosen their own solution, at least for the time being. Their different approaches
perfectly illustrate the various available options:

¢ The Italian authorities have obviously taken the lead and Italy has already made drastic
reforms rapidly introducing a two-tier system in full accordance with Bologna. The new
degree system will replace the older.

¢ Britain seems to be satisfied with its present system and nothing indicates any reforms that
can be traced to the Declaration. (The same holds also for Ireland, although changes are
under discussion.)

e Germany has also introduced a two-tier system, although this reform process was initiated
well before the Declaration. The two-tier system will also exist in parallel with the old one.
The German picture is also complicated by the Fachhochschule/ Technical University
dichotomy.

¢ France does not for the moment seem to consider any reforms of its classical 2+3 system —
2 years of “classes préparatoires” followed by 3 years of Grandes Ecoles.

Some countries have already had a two-tier system for some years, quite independently of the
Bologna Declaration. United Kingdom and Ireland belong to this group and also Poland®3,
Spain'4, Russia’®, Slovakia, Estonia and Lithuania®.

12 preparado pela SEFI em Janeiro de 2002. Ver no Apéndice 1l excertos de The Implementation of the Bologna
Declaration in Higher Engineering Education — A Collection of opinions through the SEFI National Representatives
Network.
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Other European countries can, with regard to long cycle engineering education, be grouped
into three main categories:

1. Countries where the governmental authorities have decided to introduce or probably
will decide in the near future to introduce a 3+2 system. In this group we find Denmark,
Norway, Iceland, the Netherlands, Belgium (Flemish Community).

2. Countries where the decision is left to the Universities. To this category belong Austria,
Switzerland, Slovakia, the Czech Republic and Portugal.

3. Countries where no decision has been taken and where the existing system can be
expected to prevail for the time being. This category contains countries such as France,
Finland, Hungary, Romania and Sweden.

Parallel systems

The countries where the introduction of a 3+2 system has been decided or is likely to be decided
follow different patterns.

Some of them have more or less clearly indicated that the two-tier system should replace the
classical five-year one. To this group belong countries such as Belgium, Iceland, Italy and
Lithuania.

In other countries the two systems will remain side by side even if the long range might be to
have only one model. To this group belong Germany, Norway, Spain, Russia, Switzerland and
Denmark.

Austria and Switzerland will allow both models, but for any given curriculum in a university
only one system may persist.

"Relevant for the Job Market" or a Pivot Point?

In most countries, where an intermediate degree 3-year is introduced, this degree will
primarily be something that facilitates for the student to move, either to a new university, to a
new country or to a new line of study. The employers may of course also accept the degree, but
it cannot really be seen to fulfil the Bologna requirement of being in itself “relevant for the
European job market”. Degrees introduced or being introduced in Switzerland, Denmark, the
Netherlands Belgium (both French and Flemish Communities)’, Iceland seem to fit this
description of a “Pivot Point”.”

13 The Polish system of Engineering Education has gradually changed into two-tier system since 1997 and locally even
earlier.

14 The Spanish 3+2 system for engineering education consists of a first cycle leading to a Ingeniero Tecnico degree and a
second leading to a Ingeniero Superior degree.

15 The new Russian two-tier system was introduced in 1992.

16 Lithuania has a two-tier (4+2) system since 1990. There are now discussions about a possible change to a 3/3.5+1/1.5
system.

171f a 3+2 system is introduced.



5. Excertos da Communication of CESAER on the Bologna Declaration?®

“« Budget and funding policies, at a national and European level, must recognize engineering
universities as a distinct class of institutions with unique needs and potentials. Flexible
systems and study grant regulations must be devised to allow Bachelor’s-level graduates to
continue in Master’s-level course work, on either a full- or part-time degree basis, or to take
individual subjects for continuing professional development.

(...)

» The “Bologna” Bachelor’s degree should be viewed as part of an educational continuum.
Although a Bachelor’s-level graduate may choose to enter the labour market, additional
education will be required to achieve the competencies associated with Master’slevel
graduates or to meet the expectations of employers for continuing professional education.

(...)

« Institutional flexibility should be maintained or even encouraged. European engineering
universities should not be limited in their ability to determine the areas of study in which
Bachelor’s and Master’s programme will be offered and the areas in which an integrated
sequence leading to a Master’s diploma is more appropriate, or in their ability to offer degree
programme that may have broad academic or more specific professional objectives. Any
designation of a Bachelor’s programme as the first part of a specific Master’s programme
should remain an institutional prerogative. ”

6. Excertos da SEFI’s Opinion on the Joint Declaration of the European Ministers of Education,
signed in Bologna *°

“There is today a high degree of consensus that the professional engineering degree should
take about five years following secondary school. An exception has always been the United
Kingdom, which has traditionally accepted the three-year honours degree as an adequate
university education for the professional engineer, but its system of separate professional
recognition adds further years of practical training to the qualification requirements. Recently,
Britain has moved in the direction of its European partners by making the four year MEng
degree the minimum academic requirement for professional recognition as a Chartered
Engineer.

(...)

SEFI is convinced that this existing European system for Engineering Education has much
merit, that the system is quite compatible with the vision of a European Higher Education Area
and that it should not be sacrificed. The cultural diversity of Europe is also a source of richness
and changes in the architecture of Engineering Education must not be allowed to destroy this
richness. This does not, of course, exclude the creation of a two-tier Bachelor/Master system
also in Engineering Education, whenever this is judged appropriate. The Master’s degree
should, in such cases, be equivalent to the existing 5-year degrees.

(...)

SEFI’s view is thus that:

18 Apresentada na Convention of European Higher Education Institutions — Shaping our own future in the European Higher
Education Area, Salamanca, 29-30 March 2001.

19 Bruxelas, 4 de Dezembro de 2000.
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e any reform of the structure of European Engineering Education must take the particular
conditions of this field of education into account,

e the existing European integrated 5-year curricula in Engineering are compatible with the
idea of a European Education area,

¢ [the existing European system of longer integrated curricula leading straight to a
Master’s Degree in Engineering should be maintained, possibly in parallel with a two-tier
Bachelor/Master system,

e [the longer, as well as the shorter, more application-oriented, curricula, correspond to a
clear need and graduates from both types of programme have a good position on the job
market”.

7. Excertos da comunicacao Ideals of the IDEA League®

“The Bologna declaration proposes a two-phase structure of study programmes that is already
in place in the UK with a bachelor/master structure although at Imperial College the main
degrees in engineering and physical science are integrated Masters level degrees, whereas
Germany, Netherlands, and Switzerland have a one-degree system. In the Netherlands, the
government wants to introduce a bachelor/master structure as soon as possible. ETHZ is also
working on the implementation of such a structure whereas for RWTH there is no clear demand.
In the framework of these required changes, it turned out to be very useful for the participants to
discuss with colleagues the possible implementation of a bachelor/master structure. It was found
that the curricula at the four partners are different and vary in time but more detailed
comparison showed that the study converges in the 3rayear (bachelor level) before it specialises
in the master phase. However, all four universities aim to have students who will leave
university with a master degree. The bachelor is seen as a pivot point for mobility.

So far, all working groups found that the partner’s degree could be recognised but the groups
felt that a real test would be desirable. Therefore, an increase of student mobility between the
four institutions was proposed and there are a few cases of exchange. In the case of student
mobility, we distinguish between vertical and horizontal mobility. For vertical mobility,
students could go to a partner institution for a higher degree with full acceptance of their
previous degree. For horizontal mobility, a student leaves the home university for several
months or up to a year and then comes back to get the degree where s/he originally started.

With vertical mobility, you really see Bologna principles put in effect because a move between
the partners will be without any further administrative barrier concerning the recognition of
the degree. Essentially a student from a partner institution will be treated like their own
students. Vertical mobility would contribute to the visibility of the alliance because the students
are the ambassadors of the partner (and later of the alliance). In addition, the development of
an IDEA League diploma supplement will support this, which will be an important step to

20 Apresentada pelo Secretério da IDEA League na IMHE General Conference Education em 16-18 de Setembro de 2002.
IMHE — Institutional Management in Higher Education “is a Programme of OECD”. The IDEA League “is committed to the
highest international standards in both research and education. The IDEA League will achieve these standards by using
common quality management principles for their educational programmes. Students will have the flexibility to move between
the partner universities and will be eligible for a diploma supplement awarded by the IDEA League. We anticipate that the
diploma supplement will be available within two years. The IDEA League expects to benefit from the alliance by recruiting
students abroad and by using its collective power to attract more funding”. Os membros da IDEA League sdo: Imperial
College London, TU Delft (Technische Universiteit Delft), ETH Ziirich (Eidgendssische Technische Hochschule Zirich),
RWTH Aachen (Rheinisch-Westfalische Technische Hochschule Aachen). Ver no Apéndice 111 dados sobre as universidades

da IDEA League.



http://www.theidealeague.org/about_us/media/idea_ideals_2002.pdf
http://www.theidealeague.org/about_us/media/idea_ideals_2002.pdf
http://www.imperial.ac.uk/
http://www.imperial.ac.uk/
http://www.tudelft.nl/
http://www.ethz.ch/
http://www.ethz.ch/
http://www.rwth-aachen.de/
http://www.theidealeague.org/about_us/media/idea_ideals_2002.pdf

enhance the alliance’s reputation in the international education market. However, vertical
mobility bears the danger that locally you loose students because you have lost all influence
when a student leaves with a degree. Essentially, you apply the rules of an open market within
the alliance and therefore cannot assure a balanced exchange. This competitive approach could
have a positive effect: a university’s educational system, which is often rather traditional in
education, might be more open to changes if they are triggered from the outside, via the
‘market’. Tuition fee might be a determining factor for vertical mobility since it is agreed that
the fee of the second university will apply in this case. For fees, IC and RWTH Aachen are on
the opposite end of the spectrum with Aachen having no fees at all and Imperial College having
high fees, especially for non-European students.”

8. Excertos da FEANI and the Bologna Declaration®

“FEANI agrees with the adoption of a two cycles engineering higher education system and
has adapted its Index of engineering courses to include this definition. Engineers with a 1%
cycle degree and engineers with a 2™ cycle degree are both relevant to the economic
development of Europe. Integrated five years programs are also recognised as a relevant
academic basis for the engineering practice. A 1% cycle degree awarded after three years of
such a program will enable the degree holder to transfer to another integrated engineering
program or gain employment based on the acquired skills, but may not meet FEANI higher
education requirements. ”

9. Excertos do texto The EUR ING Title and the FEANI Register

“The EUR ING title

The EUR ING title delivered by FEANI is designed as a guarantee of competence for
professional engineers, in order

o to facilitate the movement of practicing engineers within and outside the geographical
area represented by FEANI's member countries and to establish a framework of mutual
recognition of qualifications in order to enable engineers who wish to practice outside
their own country to carry with them a guarantee of competence;

e to provide information about the various formation systems of individual engineers for the
benefit of prospective employers;

¢ t0 encourage the continuous improvement of the quality of engineers by setting,
monitoring and reviewing standards.

(...)

21 3 de Setembro de 2003. FEANI — Fédération Internationale d'Associations Nationales d'Ingénieurs “gathers engineering
associations from 26 European countries, bringing together more than 80 national engineering associations, all of which are
recognised in their countries as the representatives of the engineering profession at the national level. Through these national
associations, FEANI represents the interests of approximately 2 million professional engineers in Europe. FEANI is a
founding member of the World Federation of Engineering Organisations (WFEO) and collaborates with many other
organisations dealing with engineering and technology issues and engineering education. FEANI is officially recognised by
the European Commission as representing the engineering profession in Europe. The federation also has consultative status
with UNESCO, UNIDO and the Council of Europe”. Os paises representados na FEANI sdo: Austria, Belgium, Bulgaria,
Cyprus, Czech Republic, Denmark, Estonia, Finland, Germany, Greece, Hungary, Iceland, Ireland, Italy, Luxembourg,
Malta, Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, United Kingdom.
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The qualification of the engineer, which falls into two main categories of different but equally
important competencies — more theory oriented and more application oriented — first requires
an approved engineering education. But full professional competence is only reached after
gaining valid professional experience.

After a secondary education at a high level validated by one or more official certificates,
normally awarded at the age of about 18 years, a minimum total period of seven years'
formation — education, training and experience — is required by FEANI for the EUR ING title.
This formation consists of:

e Minimum three years of engineering education successfully completed by an official
degree, in a dicipline/course and given by a university (U) or other recognized body at
university level, recognised by FEANI (see FEANI Index).

o Minimum two years of valid professional experience (E).

e In case the education and experience together is less than the minimum seven years'
formation required, the balance to seven years should be covered by education (U),
experience (E), or training (T) monitored by the approved engineering institutions, or
by preliminary engineering professional experience. ”

10. Excertos das conclusdes do Report of the International Seminar Increasing the
Competitiveness of the Engineering Education and Profession in the European Union??

“The remodelling of higher education as a result of the Bologna Declaration must take into
account the specificity of the engineering profession, which is characterised by two
engineering profiles: a practically oriented one and a theoretically scientific one.

In most countries, higher education is being transformed into a system of 3 plus 2 years of
education.

(...)
the new remodelling should preferably proceed as follows:

— a two-cycle 5-year engineering education, where the first cycle should be preferably
regarded as a pivotal-point rather than a normal finishing point;

— a shorter cycle engineering education with appropriate bridges to the 2nd cycle of the 5-
year education mentioned above. ”

2 |_euven, 11-12 de Abril de 2003. CLAIU — Comité de Liaison des Associations d’Ingénieurs Universitaires de I’Union
Européenne “is a platform for consultation and collaboration between the Associations of University graduate engineers
from all member states of the European Union. These organisations must represent all or at least a large number
professionals who are holder of a diploma of Master of Science in engineering (generally 5 years of study).” Os membros do
CLAIU so: Association Luxembourgeoise des Ingénieurs, Conseil National des Ingénieurs et Scientifiques de France,
Consiglio Nazionale Degli Ingegneri (Italy), Consiglio dell'Ordine Nazionale Dei Dott. Agron. e Dei Dott.Forestali (Italy),
Fédération Royale d'Associations Belges d'ingénieurs civils et d'ingénieurs agronomes, Institution of Engineers of Ireland,
Instituto de la Ingenieria de Espafia, Royal Flemish Society of Engineers, Royal Institution of Engineers (Netherlands),
Ordem dos Engenheiros (Portugal).
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11. Excertos da CLAIU’s opinion on the Sorbonne/Bologna Declaration?®

“1. CLAIU ascertains that all over Europe there are two different engineering education
lines, i.e.

* a longer, more scientifically oriented formation, and
* a shorter more practically oriented formation.

These types of study result in two kinds of engineering profiles, viz. the conceptual engineer
and the practical engineer, who are both well accepted by the labour market. CLAIU
expresses the need to maintain the orientation of these two engineering profiles.

2. CLAIU does not deem it possible for the education of the conceptual engineer with a
scientifically oriented profile, to create a study package of 3 years which is immediately ready
for the labour market. Thus the end of the first 3 years of study for the conceptual engineer
can only result in an intermediate study phase, not an actual economically viable degree.

(...)

CLAIU sees the adaptation of the existing education titles for engineers in terms of the Bologna
declaration as follows:

1. A) “Bachelor of Engineering”, which indicates the study of the practically oriented
engineer with a study of 3, 3,5 or 4 years.

B) “Master of Science in Engineering”, which indicates the study of the theoretically and
conceptually oriented engineer with a study of 5 years.

2. The academic term of “Sciences” within a university background indicates that the study
has a fundamental mathematical and highly scientific basis. Consequently, the addition of
“Science” to a Bachelor or Master degree can only apply to those types of study which are
characterised by a “Sciences” content.

3. A) The “Bachelor of Science in Engineering” is a university intermediate phase of the
conceptual engineering profile which only grants study mobility in the host country or
abroad.

B) The “Master of Science in Engineering” is the degree which indicates the formation of
the conceptual engineer.

C) The “Master of Engineering” is not available yet but could offer to the Bachelor of
Engineering further study opportunity (1 or 2 years) in a particular technological field.

4. The current existing bridge programmes will clear the path of a Bachelor in Engineering
degree towards a Master of Science in Engineering degree. ”

2 Aprovada na Assembleia Geral de Haia em 29 de Setembro de 2000.
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12. Excertos da Position du CNISF sur le débat sur I'école et les études d'ingénieur?

“L’Europe a décidé de traduire dans les faits [’accord, de Bologne, des Ministres de
[’Education sur [’enseignement supérieur décrivant apres le bac trois grades a bac + 3, bac + 5
et bac + 8. Cela s’est traduit en France par les grades de licence, de master et de docteur et les
décrets d’avril 2002 ont donné au titre d’ingénieur diplomé le grade de master. C’est une
ouverture précise pour la mobilité internationale des ingénieurs frangais.

Le titre d’ingénieur est acquis, en France, aprés 5 années d’études homogénes comportant 3
années de sciences dures suivies de 2 années de technologies dont quelques mois en
entreprises. Dans ce schéma les études se déroulent en continuité sans « sortie » possible a
bac + 3. Il est trés important pour les grands pays, comme la France, I’Allemagne,

I’Espagne et ’Angleterre, que I’Europe conserve cette voie de formation homogéne en 5 ans.
C’est une voie a maintenir en paralléle avec la voie licence (3 ans) + master (2 ans) qui offre
une «sortie intermédiaire» a bac + 3 avec dipléme et grade de licence, et qui conduit a un
master (bac + 5) plus spécialisé que la formation des ingénieurs (bac + 5 aussi), plus
généraliste. Ces études continueront ainsi a fournir a ces pays les managers de grands projets
dont ’Europe a besoin.

Il est symptomatique, a ce propos, de constater que la Chine qui forme depuis 1978 des
dizaines de milliers de bachelors et de masters a constaté des difficultés a trouver dans ses
diplémés de masters des hommes capables de diriger les grands projets. Elle vient donc de
décider de créer une filiére de formation des ingénieurs «a ’européenne» en 5 années
homogeénes avec deux écoles a Pékin et deux a Shanghai ; elles sont supportées chacune par
une école européenne : deux technichehochschule allemandes renommeées et deux grandes
écoles frangaises (I’Ecole des Mines de Paris et I’Ecole Centrale de Paris).”

13. Excertos das Réferences et Orientations de la CTI?®

“L'ingénieur acquiert un ensemble de connaissances et de savoir-faire au cours d'un cycle
d'enseignement supérieur long, comportant des enseignements académiques
pluridisciplinaires, des formations technologiques et des périodes de formation en milieu
professionnell. La formation par [’expérimentation est, par ailleurs, indispensable pour
développer le sens du concret et des réalités. Le respect de cet esprit exige la mise en ceuvre de
principes fondamentaux :

1. Le dipléme d’ingénieur correspond a cing années d’études aprés le baccalauréat
constituant un cursus totalement cohérent, d’au minimum 300 crédits, défini et validé par
[’école. Les deux premiéres années peuvent étre mises en commun au sein des classes
préparatoires aux grandes écoles.

24 CNISF — Conseil National des Ingénieurs et Scientifiques de France “est une fédération de 160 associations d'anciens
éléeves d'écoles d'ingénieurs et de sociétés d'ingénieurs et de scientifiques, de 23 associations régionales, les URIS, et de 13
sections étrangeres. 1l regroupe ainsi 160 000 membres directs et indirects. Le CNISF est ainsi & juste titre le représentant
du corps social des ingénieurs et des scientifiques reconnus par leurs diplomes ou par leurs fonctions .

25 Aprovadas na sesséo plenéria de 2 de Julho de 2003. CTl — Commission des Titres d’Ingénieur. “Créée par la loi du 10
juillet 1934 relative aux conditions de délivrance et a l'usage du titre d'ingénieur diplémé, la Commission des Titres
d'Ingénieur a été confirmée dans ses missions par le Code de I'Education, livre 6, titre 4, chapitre 2 (voir 4éme partie):
étudier toute question relative aux formations d'ingénieurs, quel qu'en soit le domaine; examiner les demandes d'habilitation
a délivrer des titres d'ingénieur diplomé; organiser I'évaluation périodique des formations d'ingénieur: I'habilitation a durée
déterminée, expérimentée entre 1990 et 1995, a été généralisée — désormais, toute formation recoit une habilitation d'une
durée maximale de six ans renouvelable aprés une évaluation détaillée organisée par la Commission des Titres d'Ingénieur;
décider d'intervenir de sa propre initiative pour procéder & une inspection dans un établissement afin de vérifier le contenu
et les conditions d'organisation de la formation. ”
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2. Les différents recrutements sont toujours effectués par concours avec un nombre de places
clairement affiché. Ces concours peuvent étre sur épreuves ou sur titres avec examen du dossier
du candidat, et éventuellement un entretien de motivation. Les opérations de recrutements
proprement dites doivent &tre conduites avec rigueur et transparence et les conditions de
recrutement clairement précisées par les établissements aussi bien dans les dossiers de création
que dans les dossiers d’évaluation périodique.

3. Au niveau bac+4, il ne peut s'agir que de recrutements complémentaires réalisés par des
établissements organisant une formation en 3 ou 5 ans. La Commission des Titres d'Ingénieur
donnera, une décision ou un avis défavorable a toute demande d’habilitation fondée
uniguement sur un recrutement a bac +4.”

14. Excertos do ECUK Guide to the Engineering Profession?®

“The underpinning knowledge and understanding for professional competence is usually
demonstrated through formal education. The following qualifications exemplify the required
knowledge and understanding:

Chartered Engineer — an accredited Bachelors degree with honours in engineering or
technology, plus either an appropriate Masters degree accredited or approved by a
professional engineering institution, or appropriate further learning to Masters level or an
accredited integrated MEnNg degree. ”

15. Excertos das Guidelines for the Implementation of the Bologna Declaration in Engineering
Education in Ireland — A Discussion Document?’

“a “two-cycle” degree structure has been studied carefully by engineering academics and
professional bodies throughout Europe resulting in a large measure of agreement that
programmes for the education of professional engineers should be five years in duration and
can be structured in the “two-cycle” degree format on the basis of a three-year Bachelor
Degree leading to a two-year Master Degree.

(...)

The importance of these developments to engineering education in Ireland is that as a
relatively small nation, our system should be compatible with the systems which operate in the
countries of our principal European trading partners.

(.)

A number of options have been put forward by the engineering community in Ireland and other
European countries about future structures of engineering education:

26 Edicdo de Maio de 2004. ECUK — Engineering Council UK “regulates the engineering profession in the UK and formally
represents the interests of UK engineers abroad. It is a Designated Authority under the current General Systems Directives.
The engineering profession in the United Kingdom is regulated by the ECUK through 35 engineering Institutions (Licensed
Members) who are licensed to put suitably qualified members on the ECUK's Register of Engineers. The Register has three
sections: Chartered Engineer, Incorporated Engineer and Engineering Technician. These titles are protected by the
Engineering Council's Royal Charter and may only be used by registrants”.

27 Documento do IEI de Novembro de 2002. 1EI — Institute of Engineers of Ireland “is the largest professional body in
Ireland representing over 22,000 members ™.
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Option 1 Four-year Bachelor Degree followed by one-year Master Degree (4+1)

This option would meet the provisions of the Bologna Declaration provided that part of the one-
year Master degree was devoted to teaching as opposed to the present system in Ireland where
the vast majority of Master degrees in Engineering Science are research degrees.

At present five countries favour a 4+1 system viz. Estonia, Ireland, Lithuania, Luxembourg
and Malta.

Option 2 Five-year integrated Master degree (5)

This option does not meet the provisions of the Bologna Declaration but is the preferred
programme structure of engineering academics in many European countries. As such it is
included here.

The opinions of SEFI, CESAER and CLUSTER are that this option spanning the 1st and 2nd
cycles and leading straight to a Masters Degree in Engineering, without the mandatory award
of an intermediate professional degree at the end of the 1st cycle, should be maintained in
addition to the two-cycle structure envisaged in the Bologna Declaration.

Option 3 Three-year Bachelor degree in Engineering Science followed by one-year leading
to a Bachelor of Engineering Degree followed by one-year leading to a Master Degree
(3+1+1)

This option is compatible with both the predominant European model, the present Irish model
and the North America model, but does not conform to the Bologna Declaration. It is also
unbalanced in that the four-year engineering degree, as the ‘mobility’ degree might be
classified with three-year degrees as in the ‘3+2° model below.

Furthermore, the ‘3+1+1’ structure has not been put forward in any other European country
as an option and would give rise to confusion in the understanding of Irish engineering
education.

Option 4 Three-year Bachelor degree followed by two-year Master degree (3+2)

This option accurately reflects the provisions of the Bolognha Declaration. It enables the creation
of a three-year Bachelor Degree relevant to the European labour market which can also become
a foundation for the two-year taught Master Degree.

This structure (3+2) has gained acceptance in a large number of those countries which signed
up to the Bologna Declaration viz. Austria, Belgium, Bulgaria, Czech Republic, Denmark,
Finland, France, Germany, Hungary, Iceland, Italy, Liechtenstein, Netherlands, Norway,
Poland, Portugal, Romania, Slovak Republic, Sweden and Switzerland.

A number of these countries have introduced new legislation to enable the ‘3+2’ structure to be
established.

3.2 Recommended Structure

The Institution recommends that Option 4, the ‘3+2’ structure, be adopted in accordance with
the provisions described below, for the following reasons:
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(a) The 4+1 structure is not favoured in the majority of European countries. It would also
result in an imbalance in the distribution of years to the Bachelor and Master degree
within a five-year framework.

Furthermore in a ‘post-Bologna’ implementation era such a four-year degree might be
classified in the same way as a three-year engineering degree programme.

(b) The five-year integrated Master model is highly regarded as a professional engineering
qualification but does not conform to the Bologna Declaration as it is a single-cycle as
opposed to a two-cycle model.

(c) The 3+1+1 structure does not conform to the Bologna Declaration and is unnecessarily
complex.

3.3 The ‘3+2° Structure — Accreditation Issues

3.3.1 As stated above, the Institution’s interest in structures of engineering education arises
from its statutory accreditation function and its requirements in respect of the educational
standard for different grades of membership and titles.

3.3.2 The Institution considers that the implementation of the ‘3+2’ structure should result in
the creation of two types of three-year Bachelor Degree programmes followed by a two-year
Master Degree programme.

3.3.3 It would envisage that each of the two Bachelor Degree programmes should meet the
educational standard required for the title of Associate Engineer and that the Master Degree
programme should meet the educational standard required for the title of Chartered
Engineer.

3.3.4 The first type of Bachelor Degree could be described as ‘Scientific’ in that it would
primarily consist of the engineering and scientific foundation needed for the two-year Master
Degree. The entry requirements to such a degree would require a high level of performance in
Mathematics in the Leaving Certificate to give students a reasonable prospect of success.

3.3.5 The second type of Bachelor Degree could be described as ‘Applied’ in that it would
primarily prepare graduates for employment in industry. While the entry requirement would
have to conform to general norms in respect of degree entry requirements, students would not
require the same level of Mathematics at entry point as those for admission to the ‘Scientific’
Bachelor Degree. This would enable student selection from a wider population of school-
leavers.

It follows that progression from ‘Applied’ Bachelor Degree to the two-year Master Degree
could not be automatic but would require something extra from students to compensate for
the difference in entry requirements, programme content and programme outcomes when
compared with the ‘Scientific’ Bachelor Degree.
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3.3.6 The Three year Bachelor Degree (Scientific)

(a) Normal Minimum Entry Standard
A grade C3 or better in two Higher level Leaving Certificate examination subjects;
together with
a grade D3 or better in four Ordinary level Leaving Certificate examination subjects;
including
a C3 or better in Higher level Mathematics.

(b) Other Characteristics

» The primary aim of this Bachelor Degree is to prepare students for direct progression
to the two-year Master degree.

* The curriculum would include Mathematics and Engineering Science - not dissimilar
in content from the first three years of the current accredited Bachelor of
Engineering degree offered in Irish universities.

(...)

* The degree would satisfy the academic requirements for the title Associate Engineer.
This means that Graduates who have a minimum of four years experience of
engineering technology would be eligible to apply for the title of Associate Engineer.

3.3.7 The Three-year Bachelor Degree (Applied)

(a) Normal Minimum Entry Standard
A Grade C3 or better in two Higher level Leaving Certificate examination subjects;
together with
a grade D3 or better in four Ordinary level Leaving certificate examination subjects;
including
a B3 or better in Ordinary level Mathematics
or
a D3 or better in Higher level Mathematics

(b) Other Characteristics

» The primary aim of this Bachelor Degree is to prepare students for immediate
employment in industry.
 The curriculum should be focussed on engineering technology and the Mathematics

and Engineering Science necessary to support an understanding of engineering
technology.

(...)

 The degree would satisfy the academic requirements for the title of Associate Engineer.
This means that graduates who have a minimum of four years experience of engineering
technology would be eligible to apply for the title of Associate Engineer.

3.3.8 The Two-year Master Degree

(a) Normal Minimum Entry Standard
Bachelor Degree (Scientific)
or
Bachelor Degree (Applied) together with the following.
(See also Section 5 on Accreditation Criteria):
A high level of performance in the Bachelor Degree examination.
Satisfactory completion of a programme of Bridging Studies where appropriate.
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(b) Other Characteristics

* This Master degree should be a taught programme.

» The graduates should be prepared for direct entry to the labour market as
professional engineering graduates and, graduates holding the degree with honours,
should be capable of carrying out postgraduate research.

+ Its academic standard and programme outcomes should be substantially equivalent to
those which apply to current five-year engineering degree programmes in European
universities.

(...)

» The degree would satisfy the academic requirements for the title of Chartered
Engineer.”

4. EDUCATIONAL STANDARD FOR THE TITLES CHARTERED ENGINEER,
ASSOCIATE ENGINEER AND ENGINEERING TECHNICIAN

The Educational Standard for the Institution’s professional titles in the context of the ‘3+2°
structure will be as follows:

TITLES EDUCATIONAL STANDARD

Chartered . .

Engineer Master Degree (Engineering)

Associate . . . .

Engineer Bachelor Degree (Engineering or Engineering Technology)

Technician National/Technician Certificate in Engineering or National Diploma in Technology

16. Excertos da comunicacao Implementation of the ‘Bologna Process’ into the German Higher
Education System?®

“In Germany two types of higher education coexist. These institutions are entirely separate.
Students are not supposed to move from universities to universities of applied sciences — and
much less vice versa — while studying a single subject.

Studies at universities focus on methods and research. Many courses of study are open only
for applicants which meet special requirements. The most common form is to request a
certain grade average. The studies at universities generally last longer then at universities of
applied sciences. An university diploma entitles to a doctorate.

This chart shows the typical course of engineering studies in Germany as it was and still is.
The universities of applied sciences are application-oriented. They teach the practical
application of specific skills right from start. The practical focus is intensified by internships
even during the pre-degree phase. Thus the studies take the form of a higher professional
training. Consequently the diploma of universities of applied sciences doesn’t entitle t0 a
doctorate without further procedures.

28 Apresentada por Hans-Georg Marquart, Dresden University of Technology, em 6 de Dezermbro de 2003 na Second
Regional Conference on Engineering Education, Sofia, Bulgaria, organizada com apoio de UNESCO, Swiss National Science
Foundation, National Sciences Fund da Bulgaria, e Applied Research and Communications Fund da Bulgaria.

17


http://www.minedu.government.bg/nsfb/srcee/Present/BolognaProzess.doc
http://www.minedu.government.bg/nsfb/srcee/Present/BolognaProzess.doc

At universities the two year pre-degree phase of the studies solely lays a solid foundation of
natural scientific knowledge, focusing on mathematics, physics, and communication skills.
The achieved levels at pre-degree notedly exceed the levels of secondary school.

(...)

To comply with the Bologna Process the guidelines of the Conference of Ministers of Education
in Germany require all Universities to offer Bachelor’s respectively Master’s courses and
degrees in the future. By decision of this conference of German ministers an University diploma
is equivalent to a Master’s degree, while a diploma from an University of Applied Sciences
corresponds to a Bachelor’s degree. Equivalence in this context means the degrees have the
same prerequisites and grant the same rights. Furthermore the conference suggests Master’s
degrees should only be offered at Universities with significant own research. Each degree
requires students to write a final paper comparable to a diploma thesis.

(...)

To provide consistent main courses as before while providing students with flexibility at the
same time universities offer consecutive and non-consecutive studies. Consecutive courses
target the master degree from the very beginning. In non-consecutive courses bachelor
degrees are obtained. ”

17. Excertos de Le dispositif Licence Master Doctorat a ’'INPG?®

“Le gouvernement a engagé une réforme du systéme universitaire destinée a rendre
lisible et cohérente [’offre de formation de chaque pays européen. L’architecture des
études sera désormais fondée sur 3 grades: Licence (bac+3), Master (bac +5), doctorat
(bac+8). Cependant, les diplomes intermédiaires proposés jusqu’ici demeurent.

(...)
L'organisation de I'offre master a I'l NP Grenoble
A la rentrée 2003/2004, I’INP Grenoble entre dans le systeme LMD.

Le grade de master comprend 2 voies :
¢ une voie a finalité professionnelle débouchant sur un master professionnel;
o une voie a finalité recherche débouchant sur un master recherche et éventuellement un
doctorat.

Les DEA et DESS de I'INPG disparaissent.
Les étudiants de niveau BAC+4 ont la possibilité de venir a I’INP Grenoble poursuivre leur

cursus par un Master Recherche ou un Master Professionnel. Les éléves ingénieurs de I'INP
Grenaoble peuvent, en troisiéme année, suivre en double cursus un Master Recherche.

29 Iniciado no ano lectivo 2003/04. INPG — Institut Polytechnigue de Grenoble.
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Année
Bac+8
Bac+7
Bac+6

Bac+5

Bac+4

Bac+3

Bac+2
Bac+1

(...

Ancien systeme

Thése

Ecole d'ingénieur
3eme année/ DEA

Ecole d'ingénieur 2éme
annee

Ecole d'ingénieur 1ére
annee

Classe préparatoires

Dispositif LMD

Doctorat
These
Ecole
d'ingénieur3éme
, R Master 2
année/ master 2éme
année
2éme année Master 1
lére année Licence

Classe préparatoires

Afin de mieux préparer les éléves ingénieurs, les trois Instituts Nationaux
Polytechniques de Grenoble, Nancy et Toulouse, se sont dotés d*une formation
"intégrée™, qui recrute apres le Baccalaureéat : le CPP (Prepa INP).

Au coeur méme des écoles d'ingénieurs des trois INP, le CPP (Prépa INP) permet aux
éleves de choisir une filiere technologique, en étant motives des le départ par I'objectif

clairement défini de devenir ingénieur.

Le CPP (Prépa INP) offre 210 places, réparties sur les trois sites en trois classes de 70
éleves. Les écoles d'ingenieurs des INP offrent jusqu'a huit places chacune aux éleves
du CPP (Prépa INP).
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ANEXOS

I. Lista de membros do CESAER — Conference of European Schools for Advanced Engineering
Education and Research

Austria Technische Universitit Wien (Vienna University of Technology)

Belgium Université Libre de Bruxelles - Ecole Polytechnique - Faculté des Sciences Appliquées
Universiteit Gent - Faculteit Toegepaste Wetenschappen

Katholieke Universiteit Leuven - Faculteit Toegepaste Wetenschappen

Université Catholigue de Louvain - Faculté des Sciences Appliquées

Czech Republic Ceske vysoke uceni technicke v Praze - Czech Technical University in Prague
Brno University of Technology

Denmark DTU - Danmarks Tekniske Universitet - Technical University of Denmark
Aalborg Universitet - Faculty of Engineering and Science

Finland Teknillinen Korkeakoulu - Tekniska hdgskolan - Helsinki University of Technology

France ParisTech (Grandes Ecoles d'ingénieurs de Paris)

IEC - Intergroupe des Ecoles Centrales c/o Ecole Centrale Paris (ECP)
INPG - Institut National Polytechnigue de Grenoble

Institut National des Sciences Appliquées de Lyon - INSA - Lyon
SUPAERO (Ecole Nationale Supérieure de I'Aéronautique et de I'Espace)
ENSICA

ENSMA (Ecole Nationale Supérieure de Mécanique et d'Aérotechnique)
ENAC (Ecole Nationale de I'Aviation Civile)

Germany Rheinisch-Westfalische Technische Hochschule Aachen
Technische Universitét Berlin, Aussenbeziehungen
Technische Universitat Darmstadt

Technische Universitat Dresden

Technische Universitat Hamburg-Harburg

Universitat Hannover

Technische Universitét lImenau

Universitat Karlsruhe (TH)

Technische Universitdt Miinchen

Universitat Stuttgart

Greece National Technical University of Athens

Avristotle University of Thessaloniki - School of Engineering - Politechniki Scholi Tou Aristoteleiou
Panepistimiou Thessalonikis

Technical University of Crete

Hungary Budapesti Muszaki és Gazdasagtudoményi Egyetem - Budapest University of Technology and
Economics

Ireland National University of Ireland - University College Dublin - Faculty of Engineering and Architecture

Italy Politecnico di Torino

Politecnico di Milano
Universita' degli Studi di Firenze - Facolta di Ingegneria
Universita' degli Studi "La Sapienza" di Roma - Facolta di Ingegneria

Norway Norges teknisk-naturvitenskapelige universitet, NTNU

Poland Politechnika Poznanska - Poznan University of Technology

Portugal Instituto Superior Técnico

Romania University POLITEHNICA of Bucharest - Universitatea Politehnica Bucuresti
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http://www.cesaer.org/
http://www.cesaer.org/
http://www.tuwien.ac.at/
http://www.ulb.ac.be/facs/polytech
http://www.ugent.be/
http://www.ftw.kuleuven.ac.be/index.shtml
http://www.fsa.ucl.ac.be/
http://www.cvut.cz/en/
http://www.vutbr.cz/
http://www.dtu.dk/
http://auaw2.aua.auc.dk/fak-tekn/
http://www.hut.fi/
http://www.paristech.org/
http://www.ecp.fr/
http://www.inpg.fr/
http://www.insa-lyon.fr/
http://www.supaero.fr/
http://www.ensica.fr/
http://www.ensma.fr/index.htm
http://www.enac.fr/
http://www.rwth-aachen.de/
http://www.tu-berlin.de/
http://www.tu-darmstadt.de/
http://www.tu-dresden.de/
http://www.tu-harburg.de/
http://www.uni-hannover.de/
http://www.tu-ilmenau.de/
http://www.uni-karlsruhe.de/Uni/
http://www.tu-muenchen.de/
http://www.uni-stuttgart.de/
http://www.ntua.gr/
http://www.auth.gr/
http://www.auth.gr/
http://www.tuc.gr/
http://www.bme.hu/
http://www.bme.hu/
http://www.ucd.ie/engineer/
http://www.polito.it/
http://www.polimi.it/
http://www.unifi.it/
http://www.uniroma1.it/
http://www.ntnu.no/
http://www.put.poznan.pl/
http://www.ist.utl.pt/
http://www.pub.ro/

Spain

Universitat Politécnica de Catalunya
Universidad Politécnica de Madrid
Universidad Politécnica de Valencia

Sweden Chalmers Tekniska Hogskola - Chalmers University of Technology
KTH - Kungl. Tekniska Hogskolan - The Royal Institute of Technology
Switzerland Ecole polytechnique fédérale de Lausanne
Eidgendssische Technische Hochschule Zirich
Neterlands Technische Universiteit Delft
Universiteit Twente
Turkey Istanbul Technical University

United Kingdom

Heriot Watt University
Imperial College of Science, Technology and Medicine, London
Queen's University Belfast

Israel

Technion - Israel Institute of Technology (Associate Member)
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http://www.upc.es/
http://www.upm.es/
http://www.upv.es/
http://www.chalmers.se/
http://www.kth.se/
http://www.epfl.ch/
http://www.ethz.ch/
http://www.tudelft.nl/
http://www.utwente.nl/
http://www.itu.edu.tr/1eng.htm
http://www.hw.ac.uk/
http://www.ic.ac.uk/
http://www.qub.ac.uk/
http://www.technion.ac.il/

I1. Excertos de The Implementation of the Bologna Declaration in Higher Engineering Education
— A Collection of opinions through the SEFI National Representatives Network®°

“1. Has the national system of Engineering Education in your country changed as a consequence of
the Declaration? In particular, has it been decided to introduce a two-tier system (a ""Bachelor/ Master
system™) in Engineering?

Austria

A new law has recently opened the possibility of introducing Bachelor/Master-programmes.

Belgium
Dutch
speaking

The minister of education has made a proposal to the government in this matter. She hopes this
text will be presented to the parliament in October of this year. The main points of interest of this
text of 80 A4 pages are:

1. All four-year programmes will remain four-year programmes with 3 years for Bachelor and 1
year for Master. There is not sufficient money to convert them all to a five-year programme. It is
obvious that those responsible for these programmes are now heavily lobbying to adapt the text.

2. Polytechnics (“Hogeschools ) are allowed to deliver a Master diploma only if they are
associated with a university. As the choice of the association in principle is free, there are some
curious associations; some engineering schools are associated with a university without faculty of
engineering.

3. The idea of 60 study point per year remains.

4. The old titles of “burgerlijk ingenieur” (university engineer) and “industrieel ingenieur
(“hogeschool” engineers) will remain, together with the title of Master. However no decision is
taken yet if there will be a difference in title for both. The national organisation of the university
engineering would like to have a “Master of Engineering” for “industrieel ingeneur” and
“Master of Science in Engineering” for a university engineers, while the organisation for
“industrieel ingenieurs” would like to have only one title, preferably the last one.

5. The option is taken to have two types of bachelors: one ready for industry immediately and one
with the possibility to go further on for a Master’s degree. Only a University or a Hogeschool
associated with a University may deliver such a degree. The impression is however that all
engineering schools and universities will arrange their programmes in such a way that bachelors
either may leave the school with enough skills for industry or go on for a Master.

The minister would like to start with the new programmes in September 2004, so the first
bachelors will be given in June 2007. The plans of the schools willing to change to the new system
should be ready in June 2003.

Belgium
French
speaking

Until now nothing and in particular about the two-tier system.

Czech
Republic

Czech universities are fairly autonomous in structuring academic aspects of their study
programmes, and there is no real “national” system of engineering education. (...) Financial
pressure from the side of the Ministry of Education (i.e., its strong preference for Bachelor’s
courses from the point of view of funding an increasing number of students to the university) has
pushed all of those universities where this system has not yet been introduced to prepare separate
Bachelor and Master programmes. (...)

Denmark

In Denmark the process is changing now. The ministry recently published a new regulation
(bekendtgarelse) for the shorter engineering education. It leads after at least three and a half
years to the degree “Diplomingenior”, translated as Bachelor of Engineering.Regulations for the
longer engineering education has not been published yet, but one university has already decided
to offer the titles Bachelor of Science after three years, Bachelor of Engineering after three and a
half year, and “Civilingenior” translated as Master of Science after 5 years.

Estonia

It has. The national system of higher education, including engineering education, will be changed
since the academic year 2002/2003, — a two-tier 3+2 system will replace the existing two-tier 4+2
Bachelor-Master system (except some Civil Engineering 5 year programmes) in all of Estonian
universities.

Finland

No, not yet an official decision, but preparations have been made, so that the two-tier system can
be introduced in 2004.

France

No, with very few exceptions. (...)

30 Special Issue in the occasion of SEFIrenze 2002, SEFI 30" Annual Conference on: “The Renaissance Engineer of Tomorrow”, Firenze,
Italy, 8-11 Sept. 2002, publicado com a adverténcia “SEFI does not pretend this survey to be the complete and final description of the
situation; it only reflects opinions and observations of an ongoing process by a number of members of the Society”.
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Germany

Yes, our national system of Engineering Education definitely has changed. Not as “a consequence
of the Bologna Declaration”, I suppose. Rather, for some five years now universities have joined
in the “Globalisation Hype”: “educating students for a global economy”. (...) “Globalisation of
Engineering Education” means introduction of Bachelor’s and Master’s degrees. (Degrees only
at first, a change of study course structures and contents is slowed down by significant -maybe
healthy- inertia.) In Germany, the change implies a peculiar (I mean it) political aspect. Experts
to the German system know very well that since they have been installed as tertiary level
educational institutions Fachhochschulen have suffered from an aching inferiority complex to
established universities. With the upcoming discussion on new degrees, Fachhochschulen were
most eager to introduce Master’s degree courses in order not to be ruled out in the race as
second class “undergraduate schools”. (The installation of Bachelor’s degree courses has been
second priority and in most cases is meant to attract students from abroad.) With the same
emotional background - “science is our business, and science starts beyond graduate education”-,
“classical” universities are more reluctant to the introduction of new study courses. They have to,
however, follow the “hype” as everybody.

Hungary No

Iceland It has. One institution has already taken steps to introduce a two-tier system.
Ireland No

ItaIy Yes

Latvia

Lithuania

In Lithuania the higher education institutions have introduced the two-tier system in 1990. The
scheme 4+2 (BSc + MSc) was adopted since that time. In engineering higher education
institutions there still exists an intermediate 5-year system leading to an engineering degree — the
So-called Diploma Engineer’s degree, which lasts 1 year after Bachelor’s degree. (...)

Netherlands

Yes, from September 2002. A new law has passed the first and second chambers of Parliament in
June 2002. In the 3 Technical Universities there is already a 3 year undergraduate and a 2 year
graduate (‘Ingenieurs’ =MSc) programme. (...)

Norway

A new law on higher education is valid from 2002 and the main issues of the Bologna Declaration
are part of it. In Engineering education Norway already has a two-tier system; a 3-year engineer
and a 5-year “sivilingenjar ”. The three-year engineer can add two years for a sivilingenjer
degree. Today 80% of the sivilingenjgrs are educated on the 5-year programme and the best
applicants are going for this programme. Norway will adopt the English titles Bachelor and
Master for the 3 and for the 5 and (3+2) year programmes. (...)

Poland

The system of Engineering Education has gradually changed into two-tier system since 1997 and
locally even earlier, not being triggered by Bologna Declaration (...)

Portugal

No, not yet. (...)

Romania

The Romanian system of Engineering Education belongs to the “continental” or “binary” system.
(...) Two types of programmes are offered, of long (nominally 5 years) and short (nominally 3
years) duration. The 5-year is an integrated programme leading to an engineering degree (in
Romanian: “Inginer Diplomat”) equivalent to a MSc degree of the two-tier system, with no
intermediary qualification. The 3-year programme, oriented toward engineering applications,
leads to an engineering degree (in Romanian: “Inginer Colegiu”) equivalent to a BS degree of
the two-tier system. Graduates of the 3-year programme can continue their education, but at least
one additional year would be required for the bridge. A peculiarity of the Romanian system is that
academic units in charge with the 3-year programme, called University Colleges, are not
independent, but incorporated in the Universities, which offer the 5-year programmes. (...)

In the academic year 1994-1995 a postgraduate programme called “Year of advanced studies”
was introduced by most universities offering engineering education. 2/3 of the “Year of advanced
studies” is allocated to the course load, while the rest of 1/3 is reserved for the preparation of a
thesis. By fulfilling the requirements of the programme the graduate receives a “Diploma of
advanced studies”. One can recognise a certain similarity with the French D.E.A (Diplome
d’Etudes Approfondis). Equally, the “Year of advanced studies” can be seen as a kind of Master
Programme, in the Anglo-Saxon meaning of the term.

Russia

Slovakia

(...) Detailed discussion about reforming study programmes has taken place and the result is the
already adopted system of Bc, Mgr. and PhD. levels in the education, not only in law, but in the
reality of the engineering education.

Spain

In Spain a mixed “‘formula” already exist between a pure “3 or 5 and the “3+2”. This suppose
the change is “initiate” unless in Valencia and Cartagena Technical Universities. Madrid and
Barcelona Tech Universities are already considering the change. The national system began the
change prior to the Bologna Declaration BUT not all the Tech Universities has adopted the
needed changes to have both systems running.

Sweden

No. The official position is that Sweden already has such a system, which might be true to some
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extent for faculties of arts, letters and science. It is not true for engineering.

Switzerland Yes. For the ETHZ/EPFL (Swiss Federal Institutes of Technology Zurich and Lausanne ) the FIT-
Board decided on 12 of July 2001 to introduce a two-tier System.

U_nited No. UK engineering degrees are either 3 year Bachelors degrees or four year integrated Masters

Kingdom degrees (MEng). Attainment of professional status requires these to be supplemented by

appropriate training and experience (‘Initial Professional Development’).

2. If not, are such reforms being discussed?

Austria

Belgium

Czech See paragraph 1. The Ministry has clearly indicated its wish for the reforms, and engineering

republic educators are preparing to implement them, mostly with limited enthusiasm.

Denmark

Estonia Reforms are being discussed since the year 2000 because the scheme 4+2 with only 10-15% share
of graduation with MSc degree was not satisfactory in engineering.

Finland Yes, it seems that the title in the Finnish language is one of the difficult points.

France Not really. Very little debate in the newspapers, very little discussion in the engineering education
"milieu" (Conference des Grandes Ecoles, ...)

Germany Discussions have not at all been completed yet. They will go on for a while, at least until first
experience will be available on how industry accepts the new degrees.

Hungary Budapest University of Technology and economics (BUTE) has worked out the structure and basic
guidelines for the implementation of the two-cycle higher education in the field of engineering. The
planned reforms are being discussed with representatives of all institutions in the field of
engineering.

Iceland

Ireland Yes

Italy

Latvia

Lithuania (...) there are considerations in Lithuania about the possibilities for decreasing the duration of

study period (BSc 3- 3,5; MSc 1- 1,5), but still under discussion level.

Netherlands

Norway Not relevant question

Poland The discussion about the reform was very extensive prior to 1997.

Portugal Yes. In the University of Minho, for example a redesign of the current 5-year licenciateship
courses in Engineering is on its way, enabling an automatic decoupling in a 4+1+1 scheme. The
first 1-year period will correspond to the course content of a Masters course, and the second to the
MSc thesis work. (...)

Romania (...)

Russia

Slovakia

Spain The fundamental reform would be to allow the “Escuelas Universitarias (EU)” to give the “+2”
period. Till now, only “Escuelas Técnicas Superiores (ETS) were allowed to teach “5” or “+2”
courses. (...)

Sweden The discussion is starting. The government and the National Agency for Higher Education are
examining the issue and the consequences of the Declaration.

Switzerland For the Fachhochschulen, (Universities of Applied Sciences UAS): Yes, although the final decision
is not yet made (no legal base), a first step, concerning the introduction of “Reference UAS Master
Courses” will be decided on this fall. The Conference of the Rectors of the seven UAS is willing to
introduce a two-tier system.

United Not really, but there is some awareness that the consequences of the Declaration need to be

Kingdom carefully examined.
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3. Have Universities/Schools of Engineering of your country taken any decisions concerning
Engineering Education as a consequence of the Declaration? In particular, have universities decided
to introduce a two-tier system (a "*Bachelor/Master system') in Engineering?

Austria The decision has to be taken by specific study committees. At our university (Vienna UT) so far
only the study committee for computer science has decided to introduce a two-tier system.

Belgium See above, under question

Dutch

speaking

Belgium Nothing is still decided. We are thinking to maybe introduce the two-tier system for engineers, but

French in any case with a Bachelor degree not relevant for the labour market.

speaking

Czech The ministry has taken the decisions rather than the universities, who mainly are implementing

Republic political decisions. The discussion is not about whether to reform, but how to conform without
doing too much harm.

Denmark All institutions will have to act on basis of the new regulations.

Estonia A two-tier 3+2 instead of the 4+2 system will be introduced in the majority of engineering
programmes.

Finland No, not yet.

France Yes. One can start to see some evolutions in some Engineering Schools. just to give an example:
the group Paristech is now examining the possibility to create a full Master of Science in two years
(last part of the engineering studies). But we do not know exactly the real situation.

Germany To date, 765 so-called “internationally orientated” study programmes have been established at
German universities (8.2% of a total of 9341 programmes). 472 out of these grant a Bachelor’s,
293 a Master’s degree. Figures are from www.hochschulkompass.de, regretfully they don’t
differentiate classical universities and Fachhochschulen.

Hungary The competent ministry declared the intention to join the Bologna process. Universities/Schools of
Engineering are willing to do the pioneering work regarding the two-cycle system.

Iceland One institution has already introduced a two — tier system

Ireland The Universities in Ireland have not taken any decisions on the implementation of the Bologna
Declaration or the two-tier degree system.

Italy Yes

Latvia

Lithuania A two-tier system was introduced in 1990 for the sake of young engineers to meet the new realities

of labour market demands. Following the Bologna Declaration in Lithuania a higher non-
university system has been developed. Upon completing three-year studies at colleges graduates
will acquire a higher education and a vocational qualification. (...)

Netherlands

Yes, from Sept 2002. TU Delft takes the position that decisions regarding the programme are to be
taken with the different departments (obviously within the general framework as mentioned above).

Norway Not relevant, apart from the grading system which has been adopted by one university and a
couple of Departments in another on an individual basis.

Poland See above concerning the two-fier system. (...) three-tier system including regular Ph.D. studies is
introduced.

Portugal A small number of universities have decided to introduce some form of a two-tier system. Any
decision is up the school. At the University of Minho an understanding towards a 4+2 system was
achieved (see section 3).

Romania As already stated, a decision concerning the introduction of the two-tier system was not adopted in
Romania. Such a decision cannot be taken on an individual basis.

Russia

Slovakia The two-tier system was already adopted by law and at many universities already introduced in
practice.

Spain It already exists but till now it is compulsory for Universities to adopt one of the systems or both in
parallel.

Sweden No, not to my knowledge.

Switzerland Yes. Basically: Yes

United No

Kingdom

(...)
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8. Will the new system replace an older one or will the two continue to exist in parallel?

Austria The Austrian law does not allow the parallel existence of the old and the new system for the same
study programme at a specific university.

Belgium Only the new system will survive. See above, under question 1

Dutchspeaking

Belgium If a new system is adopted it will replace the older

Frenchspeaking

Czech Republic

This again depends on the university. In most cases the old system will be replaced, but at some
universities or faculties "straight through" MSc degree programmes without a Bachelor’s
programme will survive to some extent. (...)

Denmark I believe that the two systems will exist in parallel for a good while. We will both have the Danish
traditional system — and something that can be called the two-tier system.

Estonia The new system should replace the existing one.

Finland It is unlikely that two different systems will exist in parallel.

France

Germany The new study programs have all been installed parallel to the existing “Diplom-Ingenieur” -
courses. The reason is that nobody knows how industry will accept the new degrees - every human
resources manager knows what “Diplom-Ingenieur” means.

Hungary The BSc and MSc curricula differ from the conventional and presently existing ones that result in
the “college” and university” level degrees.

Iceland The newly introduced two — tier system replaces an older 4-year so — called Cand. Scient.
programme at the University of Iceland. The existing, application — oriented, Bachelor's degree at
the Icelandic College of Engineering and Technology will continue to exist.

Ireland Cannot predict this.

Italy The old system will remain in place only for students already enrolled who do not will to shift to
the new one. Excluded are the schools of Medicine and Architecture.

Latvia

Lithuania The new system replaced older system in all engineering education institutions in Lithuania.

Netherlands

TR

1t will replace the older one; the titles “drs”, “ing” and “ir” are allowed to be used in parallel to
BSc and MSc. Since the old and the new system are rather similar the changes will take place over
the next two years. The international 2 year MSc-programmes (in English) and the traditional 2
year Ingenieurs (=MSc) programmes (in Dutch) will merge within 1 or 2 years.

Norway In Engineering Norway will continue with both the 3+2- and with the straight 5-year programmes.

Poland For some time in some universities the old 5-year monolithic Master course is going in parallel.

Portugal It is likely that the transition between the two systems will take 4-5 years or even that some courses
will keep unchanged.

Romania

Russia

Slovakia Some specific fields of study are still offered in one tier system, although the new system has been
adopted by all Slovak universities

Spain At this moment, exist in parallel the “3 or 5" and the “3+2”, (3 years in EU, 5 and “+2” in ETS).

Sweden

Switzerland The two will be in parallel, but for each branch of study only one system will exist. The final goal
will be to replace the older one

United

Kingdom

(...)

10. Will the new Bachelor's degree correspond to the Bologna requirement of being in itself "'relevant
to the job market'" or will it merely be a break or pivot point suitable for mobility?

Austria According to the study committee for Computer Science the Bachelor is relevant to the job market.

Belgium Dutch | The option is taken to have two types of Bachelors: one ready for industry immediately and one

speaking with the possibility to go further on for a Master’s degree. The impression is however that all
engineering schools and universities will arrange their programmes in such a way that bachelors
may either leave the school with enough skills for industry or go on for a Master.

Belgium Only a break point; a point suitable for mobility.

French

speaking
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Czech Republic

“Relevance for the job market” is too general a concept. They certainly will be relevant at least
for some part of the job market, but this is not yet well prepared for Bachelors in the Czech
Republic. It remains to be seen how employers will welcome bachelor's graduates in engineering,
as the traditional Engineer diploma is the "gold standard". Anything less is considered by
employers and students as less than a "completed education”. At least initially, it is anticipated
that most Bachelor graduates will want to go straight on to Masters studies. (...)

Denmark The latter.

Estonia The Bachelor degree in engineering will be considered as a starting point for a MSc programme
as well as a pivot point for mobility. At the same time it has restricted relevance to the job market
in engineering.

Finland Only a break point; a point suitable for mobility. Although even today many students after two
years of studies enter the job market gaining the experience there.

France

Germany Who knows? (See above.)

Hungary Yes. This is of high priority during the compilation of curricula.

Iceland Judging from the description of the programme it is very well suitable as a break or pivot point
suitable for mobility. It appears to be an excellent basis for further studies. As to its relevance to
the job market it is to early to comment as experience has not been gained, but one has serious
doubts in this context

Ireland Cannot be sure but probably both

Italy (...) The old 3-years University Diplomas, highly demanded by the industry in the late 80s, were
more or less left to be run by the Universities alone, as the commitment of the industry drastically
reduced as a consequence of the bad economic conjuncture (and of the heavy scandals after 93);
furthermore, the professional bodies (Ordini degli Ingegneri) never recognised these titles and
never accepted to enrole even a single 3-years graduate! (...)

Latvia

Lithuania We think that the graduates holding BSc degree meet the requirements of the Bologna Declaration.

It would be not very reliable to prepare a specialist for a certain/ very concrete job place, because
the country labour market is not stable at the moment, and the priorities for the industrial
development are not very distinct in Lithuania. Due to the changes of working conditions or in
case of dismissal from the job, the graduates must be very flexible for adapting to new conditions.

(..)

Netherlands

The vocational (Dutch: HBO, Higher Professional Education) bachelor will stay relevant to the
job market and is seen as a final degree. Whether the academic (university) bachelor will become
relevant to the job market remains to be seen; it is not the intention of the universities. The TU BSc
is primarily considered as a entrance to a MSc-programme

Norway See 1l

Poland Yes, "relevant to the job market", after the restructuring of the Polish economical system

Portugal At University of Minho the requirement for the full usefulness to the industry of the 4-year course
is mandatory. This means that the student will be fully prepared for the job market after the first
education cycle.

Romania In conclusion, there are many changes in the Romanian Engineering Education directed toward
improving the system (of “continental” or “binary” type) and not toward replacing it by the two-
tier system.

Russia

Slovakia They certainly are relevant at least for some part of the job market, but there is not yet any general
experience. Traditional Engineer diploma is the standard and the professional chambers set the
different conditions for fulfilling the practice for bachelors and engineers. The majority of
bachelors use to continue their study in the Master’s programme. Some of them do so at a different
university, although until now, the tradition has been strictly to study at one university, in one
specialisation, without a break.

Spain

Sweden Not possible to answer at this time.

Switzerland The second statement applies, It will mainly be a pivot. Traditional University Bachelors are more
or less "relevant to the job market, some are pure” Mobility Bachelor

United

Kingdom
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Some conclusions

It is obvious from the result of this survey and from other available information that the picture varies
drastically from country to country. It is therefore not yet possible to talk about a new European system.

A general observation is that many of the smaller and of the Eastern and Central European countries
seem to pay more attention to what has been signed in Bologna than the bigger ones, Italy being a
remarkable exception.

It is furthermore a part of the picture that the movement towards a two-tier degree system is driven from
above and that many universities and educators only are moderately interested, even in countries where
the reform is taking place.

()

Parallel systems

The countries where the introduction of a 3+2 system has been decided or is likely to be decided follow
different patterns. Some of them have more or less clearly indicated that the two-tier system should
replace the classical five-year one. To this group belong countries such as Belgium, Iceland, Italy and
Lithuania.

In other countries the two systems will remain side by side even if the long range might be to have only
one model. To this group belong Germany, Norway, Spain, Russia, Switzerland and Denmark.

Austria and Switzerland will allow both models, but for any given curriculum in a university only one
system may persist.

""Relevant for the Job Market'" or a Pivot Point?

In most countries, where an intermediate degree 3-year is introduced, this degree will primarily be
something that facilitates for the student to move, either to a new university, to a new country or to a
new line of study. The employers may of course also accept the degree, but it cannot really be seen to
fulfil the Bologna requirement of being in itself “relevant for the European job market”. Degrees
introduced or being introduced in Switzerland, Denmark, the Netherlands Belgium (both the
Frenchspeaking and the Flemish Communities)3!, Iceland seem to fit this description of a “Pivot
Point”.”

8L “If g 342 system is introduced.”
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I11. Dados sobre as universidades da IDEA League®

Imperial College (IC)

Delft University of
Technology (TU Delft)

ETH Ziirich (ETHZ)

RWTH Aachen (RWTH)

Country

UK

The Netherlands

Switzerland

Germany

National quality
assurance system

yes

yes

no

no

Subject areas

Science, technology and
medicine

Science and technology

Science and technology

Science, technology,
medicine, economics,
languages and social
sciences

Number of 10,000 13,000 12,000 28,000
students in 2001
Number of 1,500 1,300 1,300 3,000
graduates in 2001
Number of 2,500 2,000 3,400 3,000
scientific staff
Tuition fee ~ €1,500/year for EU ~ €1,400/year ~ €800/year none
students and ~ €15,000/
year for non
EUstudents
Teaching English Dutch, English in the German and some German and some
language master phase English, French, and English

Italian; teaching in
English (in master
phase) will be
increased
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