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FOREWORD

This is the seventh of a series of volumes to be published within the
Thematic Network Project EUCEET (European Civil Engineering
Education and Training) run on the basis of a grant of the European
Commission under the auspices of the Erasmus component of the
Lifelong Learning programme.

The volume comprises the Reports of the Working Groups
pertaining to three, out of the total of eight, themes undertaken under
EUCEET III:

e Theme A: “Implementation of the two-tier study programmes in
civil engineering education across Europe, following the Bologna
process” (Chairman of the Working Group: Professor lacint
Manoliu, Technical University of Civil Engineering of Bucharest,
Romania).

e Theme B: “Enhancement of the cooperation between civil
engineering faculties in Europe by the development of joint
degrees” (Chairman of the Working Group: Professor Radu
Bancila, University “Politehnica” Timisoara, Romania).

e Theme D: “Best practice in establishing and running multi-
disciplinary programmes of education, involving civil engineering
and other fields” (Chairman of the Working Group: Professor
Tudor Bugnariu, Technical University of Civil Engineering of
Bucharest, Romania).

The editor expresses his gratitude to the authors of the Reports and
to all active partners of EUCEET Consortium for their contribution and
support.

Thanks are due to dipl.eng. Mia Trifu and eng. Doina Irodel for the
help provided to the editor.

Professor Iacint MANOLIU

Chairman of EUCEET III
Management Committee
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THEME A: IMPLEMENTATION OF THE TWO-TIER
STUDY PROGRAMME IN CIVIL
ENGINEERING EDUCATION ACROSS
EUROPE, FOLLOWING THE BOLOGNA
PROCESS

Report of Working Group
Tacint MANOLIU'

1. BACKGROUND

The Full Proposal for the Thematic Network Project EUCEET III stated the
followings in support of the Theme A.

“The starting moment for EUCEET [ was October 1st, 1998. Admitting that
what is commonly named Bologna process was in fact triggered in May 1998 in
Sorbonne, by the Joint Declaration of 4 ministers of education (FR, UK, DE,
IT) "on the harmonization of the architecture of the European higher education
system"”, one can realize that the life so far of EUCEET coincided almost
perfectly with the Bologna process. As it is known, the action line which implies
important changes in the structure of university studies in Europe is the action
line 2 of the Bologna Declaration, calling for the "adoption of a system
essentially based on two main cycles, undergraduate and graduate”.

EUCEET produced a large number of reports directly related to curricula
matters which, as a result, brought an important support to partner universities
in making the changes required by the Bologna process. At the same time, the
Management Committee of EUCEET adopted in February 2004 a "Position
statement on the implementation of the Bologna Declaration in civil
engineering education", which was also very helpful, particularly in the
transition from the "integrated programmes" (5-year duration, leading straight
to second cycle degree) to the "two-tier programmes". Now that, with very few
exceptions, this transition becomes effective, it is the moment to assess various
solutions which have been adopted, to underscore problems which occurred
and to define lines for future action.

Activities under the theme "A" will have in view both first cycle and second
cycle degree programmes.”

Considering the commitment expressed in the Full Proposal, the Terms of
Reference defined for the Working Group A a number of tasks, such as:

e To undertake a survey among partners in the Project in order to obtain a

picture as clear and complete as possible about the present situation in the

! Chairman of the Working Group for the Theme A;
Prof. Dr. at Technical University of Civil Engineering Bucharest, Romania
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systems of education in various countries with relevance for Civil

Engineering education, namely to obtain answers to the following

questions:

o if a transition from the integrated programmes to two-tier
programmes was implemented and when

o what was the solution adopted for the transition;

o in situations when the transition did not yet took place, if it is
anticipated that it will take place, when and which solution is likely to
be adopted;

o which are the main provisions of the law or other regulatory
document which triggered the transition

e To collect data on the approaches used for building the new study
programme for the first cycle

e To get from the universities where already there are graduates of the first
cycle in the new two-tier system, an evaluation of the results and of the
problems encountered and, also, data on the number of graduates which
continued straight for the second cycle

e To promote and encourage the exchange of experience between
universities which adopted the same or very similar solution when
shifting from the integrated programmes to two-tier programmes

e To investigate the content of the second cycle (Master) programmes

e To asses, in cooperation with the Standing Committee on Education and

Training of the European Council of Civil Engineers reaction of the

professional world to the changes introduced by the Bologna process,

with emphasis on the employability of the graduates of the new first cycle
programmes.

2. SUMMARY OF THE ACTIVITY OF THE WORKING GROUP
FOR THE THEME A

Following the first EUCEET III Management Committee which took place
in Vilnius, on 8 December 2006, an inquiry was under taken among partners to
establish the composition of the Working Groups for the themes to be launched
at the 1° EUCEET III General Assembly to be held in 15 — 16 March 2007 in
Santander.

The Chairman of the Working Group A received the following adhesions:

Jean Thimus Université Catholique Louvain BE

Gospodin Gospodinov ~ University of Architecture, Civil BG
Engineers and Geodesy Sofia

Vaclav Kuraz Czech Technical Univeristy Ccz

Vladimir Delezal University Pardubice Ccz
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Petr Stepanek Brno University of Technology Cz
Alois Materna Ostrava University of Technology (074
Andrés Valiente Universidad Politecnica Madrid ES
Cancho
Benjamin Suarez Universidad Politecnica de Catalunya ES
Richard Kastner Institute National of Applied Sciences FR
Lyon
Antal Lovas Budapest University of Technology and HU
Economics
Aniko Csebfalvi Janus Pannonius University Pecs HU
William Magette University College of Dublin IE
Franco Maceri University of Roma Tor Vergata IT
Luca Facchini University of Florence IT
Diego Lo Presti University of Pisa IT
Nijole Kikutiene Lithuanian Association of Civil Engineers LT
Dion Buhagiar University of Malta MT
Szczepan Wolinski Rzeszow University of Technology PL
Piotr Berkowski Wroclaw University of Technology PL
Andrzej Lapko Bialystok Politechnika PL
Ryszard Kowalczyk University of Beira Interior Covilha PT
Miroslav Premrov University of Maribor SI
Matej Fischinger University of Ljubljana SI
Jozef Dicky Slovak University of Technology SK
Bratislava
Josef Vican University of Zilina SK
Mohammed Raoof Loughborough University UK
David Lloyd Smith Imperial College of Science, Technology
and Medicine
Ian May Heriot - Watt University UK
Nicolae Taranu "GH. ASACHI" Technical University lasi RO
Irina Lungu
Virgil Breaban University OVIDIUS Constantza RO
Radu Bancila University Politehnica Timisoara RO
Pavel Alexa Technical University Cluj-Napoca RO
Tudor Bugnariu Technical University of Civil Engineers RO
Bucharest
Ilknur Bozbey Istanbul University TR

The Working Group A organized a “Survey on the transition from the
integrated 5-year programmes to two-tier programmes”, whose results were
discussed at the meeting which took place on 15™ March 2007 in Santander,
attended by:
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Jean Thimus Université Catholique Louvain BE

Jean Berlamont Katholieke Universiteit Leuven BE

Gospodin Gospodinov ~ Univ. of Architecture, Civil Engineers and BG
Geodesy Sofia

Vaclav Kuraz Czech Technical University Prague (074

Alois Materna Ostrava University of Technology Ccz

Carsten Ahrens ZDI — Zentral Verband Deutsche DE
Ingenieure

Ulvi Arslan Technical Univeristy Darmstadt DE

Benjamin Suarez Universidad Politecnica de Catalunya ES

Richard Kastner Institut National des Sciences Appliquées  FR
de Lyon

Antal Lovas Budapest University of Technology and HU
Economics

Brendan O’Kelly University of Dublin Trinity College IE

Diego Lo Presti University of Pisa IT

Piotr Berkowski Wroclaw University of Technology PL

Andrzej Lapko Bialystok Politechnika PL

Bento Leal Joeiro
Nicolae Taranu
Irina Lungu

University of Beira Interior Covilha PT
"GH. ASACHI" Technical University [asi RO

Radu Bancila University Politehnica Timisoara RO
Iacint Manoliu Technical University of Civil Engineers RO
Bucharest
Jozef Dicky Slovak University of Technology SK
Bratislava
Josef Vican University of Zilina SK
Mohammed Raoof Loughborough University UK
David Lloyd Smith Imperial College of Science, Technology
and Medicine
lan May Heriot - Watt University UK

Core members of the Working Group A, invited by the Chairman, prepared
contributions for the Workshop “The new first cycle degree programmes in civil
engineering in Europe — problems and solutions” which was included in the
programme of the 1 EUCEET III General Assembly in Santander and was
attended, on 16™ March 2007 by all the participants to the General Assembly.

Members of the Working Group A, professors of Geotechnical engineering,
took an active role in the Workshop on the “Bologna process and its impact on
the education in geo-engineering sciences in Europe” which took place in
Constantza on 2 — 3 June 2008.

According to the workplan established in Santander and in view of the 2™
EUCEET III General Assembly, Working Group A organized a “Survey on civil
engineering master programmes”. The results of the survey formed a distinct
6
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part of the Report on theme A which was discussed at the meeting of the
Working Group which took place on 23™ October 2008 in Warsaw and was
attended by:

Nicos Neocleous Cyprus Civil Engineers Association CY
Ulvi Arslan Technical University Darmstadt DE
Jesus J. Granero Colegio de Ingenieros de Caminos, Canalesy  ES
Megias Puertos Madrid
Pedro Rodriguez Colegio de Ingenieros de Caminos, Canalesy ES
Herranz Puertos Madrid
Richard Kastner Institut National des Sciences Appliquées de ~ FR
Lyon
Bernard Le Tallec Institut Superieur du Batiment et des Travaux ~ FR
Public Marseille
Aris Avdelas Aristotele University of Thessaloniki GR
Stephanos Dritsos University of Petras GR
Aniko Csebfalvi Janus Pannonius University Pecs HU
Antal Lovas Budapest University of Technology and HU
Economics
Jozsef Mecsi Janus Pannonius University Pecs HU
William Magette University College Dublin IE
Brendan O’Kelly Trinity College Dublin IE
Luca Deseri University of Trento IT
Federico Perotti Politecnico di Milano IT
Vincentas Stragys Vilnius Gediminas Technical University LT
Ellen Touw Delft University of Technology of NL
Netherlands
Piotr Berkowski Wroclaw University of Technology PL
Magdalena Opole University of Technology PL
Brzozowska
Andrzej Lapko Biatystok Technical University PL
Andrzej Minasowicz ~ Warsaw University of Technology PL
Fernando Branco Technical University of Lisbon PT
Ryszard Kowalczyk  University of Beira Interior Covilha PT
Alfredo Soeiro University of Porto PT
Tudor Bugnariu Technical University of Civil Engineering RO
Bucharest
Vasilica Dima PROCEMA Bucharest RO
lacint Manoliu Technical University of Civil Engineering RO
Bucharest
Doina Verdes Technical University of Cluj-Napoca RO
Goran Turk University of Ljubljana SI
Jozef Dicky Slovak University of Technology Bratislava SK
Josef Vican University of Zilina SK
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Turgul Tankut Turkish Chamber of Civil Engineers TU
Laurie Boswell City University London UK
Alan Kwan Cardiff University UK
David Lloyd Smith Imperial College London UK
Ian May Heriot Watt University Edinburgh UK

The Report was then presented in the plenary session attended by all
participants to the 2" EUCEET III General Assembly.

The report presented in Warsaw marked the completion of the activities of
the Working Group A.

3. THE TRANSITION FROM THE INTEGRATED S5-YEAR
PROGRAMMES TO TWO-TIER PROGRAMMES

In preparation for the first EUCEET III General Assembly held in Santander
on 15 — 16 March 2007, the Working Group for the Theme A launched a survey
on the transition from the 5-year integrated programmes, to which 26 partners
responded. In Santander it was decided to complete the questionnaire and to
repeat the survey. This time 45 answers were received, out of a total of 75
academic partners in EUCEET III.

In what follows, a short review of the questions and answers obtained at the
second survey is made.

Question: “Is the transition from integrated programme (5 or 6 year
programmes) to two-tier programmes under way or already completed in your
institution?” - 42 answers received

29 YES

BE  Katholieke Universiteit Leuven

BE  Université Catholique de Louvain

CZ  Czech Technical University in Prague

DE  Fachhochschule Oldenburg

DE  Technical University Miinchen

DK  Technical University of Denmark, Lingby

FI Helsinki University of Technology

FR  Université Claude Bernard Lyon 1

FR  University of Nantes

FR  Institut Supérieur du Batiment et des Travaux Publics Marseille
HU  Budapest University of Technology and Economics
IT  Politecnico di Milano

LT  Vilnius Gediminas Technical University

LT Riga Technical University

8
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NL  Delft University of Technology

PL  Warsaw University of Technology

PT  University of Beira Interior Covilha

PT  Instituto Superior Técnico Lisbon

PT  Universidade do Porto

RO  Technical University “Gh. Asachi” lasi

RO  Technical University Cluj-Napoca

RO  Technical University of Civil Engineering Bucharest
SE  Chalmers University of Technology

SI  University of Maribor

SK  Slovak University of Technology in Bratislava
SK  University of Zilina

TR  Istanbul University

UK  City University London

UK  Cardiff University

13 NO

DE  Technical University Dresden

EE  Tallinn University of Technology

ES  Universidade da Coruiia

ES  Universidad Politecnica de Madrid

FR  Institut National des Sciences Apliquées INSA Lyon
FR  Ecole Spéciale des Travaux Publics, du Batiment et de I’industrie, Paris
GR  University of Patras

GR  National Technical University Athens

PL  Rzeszow University of Technology

SI University of Ljubljana

UK  Imperial College London

GR  Technological Education Institute of Serres

UK  Loughborough University

Peculiarities in answers coming from UK

» Prof. Alan Kwan from Cardiff University specified:

“In the UK, up to about 1987 we had 3yr BEng(Hons) and from about 1987
onwards, we have had 3yr BEng(Hons) and 4yr MEng(Hons). Before 1987,
and now, we have also had 1 yr (12 study months) MSc courses, which students
take after their BEng or MEng. Additionally, some institutions can have an
additional “sandwich” year (a yr in industry) or a year in continental Europe
which may or may not contribute to the degree. No UK institution (to my
knowledge) has had any change to this structure since 1987, except that there
are indications that one or two Civil Engineering schools are thinking of having

9
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an additional summer component to the MEng. The UK views the BEng/MEng
structure as “Bologna compliant.”

» Professor Mohammed Raoof from Loughborough University, UK,
specified:

“We did not have 5/6 year Programs. UK always had 3 year Bachelor+ 1
year Masters or 4 year Integrated MEng.”

» Prof. Ian May from Heriot Watt University, UK specified:

“We didn’t have a five or six year degree but moved straight from 4 years to
a 4 year BEng degree and a 5 year MEng degree. We also have the possibility
of supplementing the 4 year BEng degree with a 1 year MSc degree.”

Question: “If the transition did not yet occur, it is expected to take place in the
future and when”? - 12 answers received

5YES

SI  University of Ljubljana YES

ES Universidad Politecnica de Madrid YES in 2009

PL Rzeszow University of Technology YES in 2007/2008
ES Universidade da Coruna YES in 2010

PT University of Beira Interior Covilha YES, in 2007

7 NO

DE Technical University Dresden

FR Ecole Spéciale des Travaux Publics, du Batiment et de 1’Industrie, Paris
GR  University of Patras

GR National Technical University Athens

UK Imperial College London

UK Loughborough University

GR Technological Education Institute of Serres Serres

Question “On which base was undertaken the transition triggered by the
Bologna process?”

> Law at national level: 18 answers

LT Riga Technical University
EE  Tallinn University of Technology

10
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SI
ES
ES
(074
DE
FR
HU
IT
NL
PT
RO
RO
RO
SK
SK
IT

University of Ljubljana

Universidad Politecnica de Madrid

Universidade da Corufia

Czech Technical University in Prague
Fachhochschule Oldenburg

Université Claude Bernard Lyon 1

Budapest University of Technology and Economics
Politecnico di Milano

Delft University of Technology

Universidade do Porto

Technical University “Gh. Asachi” lasi

Technical University Cluj-Napoca

Technical University of Civil Engineering Bucharest
Slovak University of Technology in Bratislava
University of Zilina

University of Pisa

Decision of the Ministry of Education: 20 answers

LT
SI
ES
DE
FR
HU
NL
RO
RO
SK
LT
PL
BE
BE
DE
DK
FI
PL
SI
PT

Riga Technical University

University of Ljubljana

Universidade da Corufia

Fachhochschule Oldenburg

Université Claude Bernard Lyon 1

Budapest University of Technology and Economics
Delft University of Technology

Technical University Cluj-Napoca

Technical University of Civil Engineering Bucharest
Slovak University of Technology in Bratislava
Vilnius Gediminas Technical University

Rzeszow University of Technology

Katholieke Universiteit Leuven

Université Catholique de Louvain

Technical University Miinchen

Technical University of Denmark

Helsinki University of Technology

Warsaw University of Technology

University of Maribor

University of Beira Interior

11
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»  Decision of the University Senate: 15 answers

LT Riga Technical University

DE  Fachhochschule Oldenburg

HU Budapest University of Technology and Economics
RO  Technical University Cluj-Napoca

RO  Technical University of Civil Engineering Bucharest
SK  Slovak University of Technology in Bratislava

PL  Rzeszow University of Technology

DE  Technical University Miinchen

DK  Technical University of Denmark

PL  Warsaw University of Technology

SI  University of Maribor

CZ  Czech Technical University in Prague

FR  University of Nantes

PT  Instituto Superior Técnico Lisbon

SE  Chalmers University of Technology

> Decision of the Faculty Council: 13 answers

LT Riga Technical University

DE  Fachhochschule Oldenburg

HU  Budapest University of Technology And Economics
RO  Technical University Cluj-Napoca

RO  Technical University of Civil Engineering Bucharest
SK  Slovak University of Technology in Bratislava

PL  Rzeszow University of Technology

DE  Technical University Miinchen

DK  Technical University of Denmark

PL  Warsaw University of Technology

SI  University of Maribor

CZ  Czech Technical University in Prague

UK City University London

Question “What is the duration, in years, adopted for the first cycle?”
3 years: 17 answers

SI  University of Ljubljana
DE  Technical University Miinchen

12
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SI
FR
PT
SE
FR
NL
BE
BE
FI
PT
IT
PT
IT
UK
UK

University of Maribor

University of Nantes

Instituto Superior Técnico Lisbon
Chalmers University of Technology
Université Claude Bernard Lyon 1
Delft University of Technology
Katholieke Universiteit Leuven
Université Catholique de Louvain
Helsinki University of Technology
University of Beira Interior Covilha
Politecnico di Milano

Universidade do Porto

University of Pisa

Cardiff University

Loughborough University

3,5 years: 2 answers

DE
PL

Fachhochschule Oldenburg
Rzeszow University of Technology

4 years: 14 answers

UK
HU
RO
RO
PL

(074
UK
ES

ES

RO
TR
UK
TR
GR

Heriot Watt University

Budapest University of Technology and Economics
Technical University Cluj-Napoca

Technical University of Civil Engineering Bucharest
Warsaw University of Technology

Czech Technical University in Prague

City University London

Universidade da Corufia

Universidad Politecnica de Madrid

Technical University “Gh. Asachi” lasi

Istanbul University

Imperial College London

Middle East Technical University, Ankara
Technological Education Institute of Serres

13
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Question “What is the duration, in years, adopted for the second cycle?”
38 answers received
1 year: 3 answers

UK  Cardiff University
UK  Heriot Watt University
UK City University London

1,5 years: 4 answers

HU Budapest University of Technology and Economics
CZ Czech Technical University in Prague

RO Technical University “Gh. Asachi” lasi

RO  Technical University of Civil Engineering Bucharest

1,5 — 2 years: 3 answers

RO  Technical University Cluj-Napoca
DE Fachhochschule Oldenburg
LT Vilnius Gediminas Technical University

2 years: 24 answers

SI  University of Ljubljana

DE  Technical University Miinchen

SI  University of Maribor

FR  University of Nantes

PT  Instituto Superior Técnico Lisbon
SE  Chalmers University of Technology
FR  Université Claude Bernard Lyon 1
NL  Delft University of Technology

BE Katholieke Universiteit Leuven

BE  Université Catholique de Louvain
FI  Helsinki University of Technology
PT  University of Beira Interior Covilha
IT  Politecnico di Milano

PT  Universidade do Porto

IT  University of Pisa

PL  Rzeszow University of Technology
14
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PL
ES
ES
TR
TR
SK
SK
DK

Warsaw University of Technology
Universidade da Corufia

Universidad Politecnica de Madrid

Istanbul University

Middle East Technical University, Ankara
Slovak University of Technology in Bratislava
University of Zilina

Technical University of Denmark

Question “How is regarded in your university the first cycle degree in civil
engineering?”

>

FR
UK
RO
RO
HU
EE
DE
LT
UK
IT
ES
DK

FR
DE
DK
BE
PT
SI
BE
FI
IT
NL

being in itself relevant to the European labour market, conferring
employability: 12 answers

University of Nantes

City University London

Technical University Cluj-Napoca

Technical University of Civil Engineering Bucharest
Budapest University of Technology and Economics
Tallinn University of Technology

Fachhochschule Oldenburg

Riga Technical university

Loughborough University

Politecnico di Milano

Universidad Politecnica de Madrid

Technical University of Denmark

as a break or pivot point suitable for mobility: 10 answers

University of Nantes

Fachhochschule Oldenburg

Technical University of Denmark, Lingby
Katholieke Universiteit Leuven
University of Beira Interior Covilha
University of Maribor

Université Catholique de Louvain
Helsinki University of Technology
University of Pisa

Delft University of Technology

15
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>

DE
DK
RO
PL
Cz
PT
PT
SK
ES
TR
UK
UK
SI
DE
SE
FR
PL
TR
LT
FR

FR

DK

SK

16

both: 20 answers

Fachhochschule Oldenburg

Technical University of Denmark

Technical University “Gh. Asachi” lasi
Warsaw University of Technology

Czech Technical University in Prague
Instituto Superior Técnico Lisbon
Universidade do Porto

Slovak University of Technology in Bratislava
Universidade da Corufia

Istanbul University

Cardiff University

Heriot Watt University

University of Ljubljana

Technical University Miinchen

Chalmers University of Technology
Université Claude Bernard Lyon 1

Rzeszow University of Technology

Middle East Technical University, Ankara
Vilnius Gediminas Technical University
Institut Supérieur Du Batiment Et Des Travaux Publics

Marseille

other (please specify): 3 answers

University of
Nantes

Technical
University of
Denmark

University of
Zilina

For the first cycle: (i) In the Faculty of Sciences, the
first cycle does not lead to employability. It is a
necessary degree to access the Master degree.
However, in the IUT (Technological University
Institute), the transition from Bac+2 to Bac+3 (i.e.
Professional Licence) is certainly interesting for
employability in Europe.

The student chooses at entry to follow a 3% year
professional program leading directly to the labour
market or a 3 year academic program leading to the
second cycle.

preparation for the second cycle of study
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4. THE NEW FIRST CYCLE DEGREE PROGRAMMES IN CIVIL
ENGINEERING IN EUROPE

By the time of the Bologna Declaration, June 20, 1999, the picture offered
by the civil engineering education in Europe was rather simple. [1] Two basic
systems were present:

- the “continental” (or binary) system, characterized by the coexistence in
most countries of two parallel types of programmes: of long duration, in
almost all cases of 5 years, and of short duration, with nominal duration of
3...4 years;

- the “anglo-saxon” (or two-tier) system, with undergraduate courses leading
to Bachelor of Engineering or Bachelor of Science degree after 3 years (in
England and Ireland) and 4 years (in Scotland), followed by postgraduate
studies leading to a Master of Science degree (1 —2 years).

In the years to follow, the picture gradually changed. The most significant
was the transformation of some long duration programmes, named also
“integrated programmes”, which were split in two-cycle or two-tier
programmes. A whole new breed of first cycle degree programmes were thus
formed. [2]

A consultation undertaken prior to the General Assembly in Santander by the
author, as responsible for the Theme A of the EUCEET III Project, revealed the
interest of a large number of partners in better learning on the ways in which
these programmes were built and implemented. It was thus taken the decision to
combine the foundation of the Working Group for the Theme A during the
General Assembly in Santander with the organization of a Workshop.

The first Workshop under the Theme A took place in Santander on 16"
March 2007 with the title: “The new first cycle degree programmes in civil
engineering in Europe — problems and solutions”.

The papers presented at the Workshop in Santander are given in the Annex |
of this report.

5. CIVIL ENGINEERING MASTER PROGRAMMES IN EUROPE
— FINDINGS OF A EUCEET III SURVEY

A survey on Master programmes was undertaken by the Working Group for
the Theme A, whose findings, presented at the 2™ EUCEET III General
Assembly, will be presented in what follows.

Three types of Master programmes were considered in the survey:

e Consecutive Master programmes, requiring between 60 and 120 ECTS
and built on a Bachelor programme.
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o Integrated Master programmes, leading straight after 4 years of study to a
degree named Master of Engineering (MEng), in England and Wales, and
after 5 years to a degree equivalent to Master

e Master plus programmes, following an integrated programme, requiring
between 60 and 120 ECTS

Consecutive Master programmes

In the Glossary which was added to the questionnaire, the following
definition was given for consecutive Master programmes: Master programmes
leading to a Second Cycle Degree, for which the access requires successful

completion of First Cycle Degree studies, lasting a minimum of three years.

22 answers were received from:

AT Katholieke Universiteit Leuven

(074 Technical University of Ostrava

Ccz Czech Technical University Prague

DE University of Applied Sciences Oldenburg

DE Technical University Darmstadt

DK Technical University of Denmark, Lyngby
HU Budapest University of Technology and Economics
IE Trinity College Dublin

IE University College Dublin

IT University of Pisa

IT Politecnico di Milano

LT Vilnius Gediminas Technical University

LV Riga Technical University

NL Delft University of Technology

PL Rzeszow University of Technology

PL Bialystok Technical University

PT University of Beira Interior, Covilha

RO Technical University of Civil Engineering Bucharest
SE Chalmers University of Technology/

SK Slovak University of Technology in Bratislava
SK University of Zilina

UK Cardiff University

UK Imperial College London

Additional data were found on the website of other EUCEET III partners.

AT Graz University of Technology
BE University of Liege
DK Aalborg University
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IS

NO
UK
UK

University of Iceland

Norwegian University of Science and Technology, Trondheim
Loughborough University

City University London

As for the name of qualification awarded, various answers are summarized
in the following table:

BE
CzZ
DE
DK
HU
IE

IT

LT
LV
NL

PL

PT
RO
SE
SK
UK

Master in engineering science

Civil Enginer

Master of ...

MSc in Civil Engineering

MSc

MSc

Master of Science in Civil Engineering/Master degree or second
cycle degree

Master in Civil Engineering

Master of Engineering

MSc in Civil Engineering

Master of Science in Civil Engineering/ Master of Science -
Engineer

Master of Science in Civil Engineering

MSc in Civil Engineering

Master of Science

Engineer

MScin ... /MEng in ...

Duration of consecutive Master programmes.

e 1 year (60 ECTS) - 5 answers + 1 website data:

IE

LV
UK
UK
UK
UK

Trinity College Dublin
Riga Technical University
Cardiff University
Loughborough University
Imperial College London
City University, London

A peculiarity presents Trinity College Dublin, where 90 ECTS are required

for one year.

In the case of part time studies, the duration extends to 2 years (Trinity
College Dublin, Loughborough University).
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e 1.5 years (usually 90 ECTS) — 6 answers:

(074 Technical University of Ostrava

Ccz Czech Technical University Prague

HU Budapest University of Technology and Economics
PL Rzeszow University of Technology

PL Bialystok Technical University

RO Technical University of Civil Engineering Bucharest
RO Technical University of “Gh. Asachi” lasi

Some peculiarities:

— for Technical University of Ostrava and Czech Technical University
Prague, the Consecutive Master programmes in Architectural
Engineering is a 2 years programme, with 120 ECTS;

— for Rzeszow University of Technology, same duration but 100 ECTS

— for Bialystok Technical University, same duration but 120 ECTS

e 2 years (120 ECTS) 11 answers + 9 website

AT Graz University of Technology

BE Katholieke Universiteit Leuven

BE University of Liege

DE Technical University Darmstadt

DK Technical University of Denmark, Lyngby
DK Aalborg University

IS University of Iceland

IE University College Dublin

IT University of Pisa

IT Politecnico di Milano

LT Vilnius Gediminas Technical University

NL Delft University of Technology

NO Norwegian University of Science and Technology
PT University of Beira Interior, Covilha

SE Chalmers University of Technology

SK Slovak University of Technology in Bratislava
SK University of Zilina

RO University PolitehnicaTimisoara

Concerning the number of Consecutive Master Programmes offered, this
varies between 1 (University College Dublin) and 18 (Czech Technical
University Prague).

The names of the degree courses (specializations) show a wide variety, as
one can realize from the following table 1:
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Table 1
1. Applied Earth Sciences NL
2. Offshore Engineering NL
3. Geomatics NL
4. Civil engineering BE
5. Geotechnical and Mining engineering BE
6. Professional Master in Civil Engineering LV
7. Geodesy and Cartography CZ
8. Surveying and Cartography SK
9. Geodesy and Geoinformation DE
10. Surveying and Geoinformatical Engineering HU
11. Geo and Water Engineering SE
12. Environmental Water Engineering UK
13. Geotechnics and Environment PT
14. Geoenvironmental Engineering UK
15. Geotechnics CZ,IT, RO
16. Infrastructural Engineering HU
17. Building Environment CZ, SK
18. Environmental Engineering CZ
19. Landscape engineering SK
20. Buildings environment equipment SK
21. Structures and design in architecture SK
22. Buildings and architecture SK
23. Architecture and Building Engineering DK
24. Architectural Engineering (074
25. Civil Engineering DK, LT, UK
26. Civil Constructions IT
27. Construction Engineering LT
28. Civil engineering structures SK
29. Engineering of Structural Works PL
30. Structural Engineering Program HU, IT, UK
31. Structural Engineering Building Performance Design SE
32. Structures and Construction PT
33. Building Structures CZ,LT, PL, SK
34. Building Constructions CZ
35. Construction materials and products LT
36. Building Materials and Diagnostics of Structures CZ
37. Building construction preparation, realization and CZ
operation
38. Building technology SK
39. Urban building engineering PL
40. Municipal Engineering and Town Planning CZ
41. Sustainable buildings PL
42. Bridge building and maintenance PL
43. Road Engineering PL
44. Road building and maintenance PL
45. Transport, Infrastructure, Logistics NL
46. Professional Master in Transportation Engineering LV
47. Transportation Infrastructures Program IT
48. Transport Constructions CZ
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49. Structural and Transportation Engineering Ccz
50. Transportation engineering SK
51. Hydraulics, Transportations and Territory Engineering IT
52. Hydraulic Engineering Program 1T
53. Water Management and Water Structures (074
54. Water engineering and management SK
55. Construction Management and Engineering NL
56. Management and Economics in the Building Industry Ccz
57. Management and Engineering in Civil Engineering DE
58. Design and Construction Project Management SE
59. Construction management LT
60. International Project Management SE
61. Facility Management and Real Estate Management DE, LT
62. Project Management and Engineering Ccz
63. Information Systems in the Building Industry Ccz
64. Materials Engineering Ccz
65. Building Industry Management Ccz
66. Computational Engineering in Advance Design Ccz
67. Computer Aided Analysis of Structures PL
68. Mathematic — computational Modeling SK
69. Advance Master’s in Structural Analysis of Monuments Ccz
and Historical Constructions

70. Ergonomics in production LT
71. Survey and Control Program 1T
72. Civil Protection Program 1T
73. Sound and Vibration SE
74. Technical equipment of buildings SK

As for the type of Consecutive Master Programmes, out of the 23 received
answers:

e 11 have mentioned a taught Consecutive Master Programmes (BE, CZ,
DK, HU, IT, PL, RO, SK);

e 12 have mentioned a taught & research Consecutive Master
Programmes (DE, IE, LT, LV, NL, PT, SE, UK).

Concerning the taught & research, the total work load dedicated to research
was evaluated up to

e 30% in 5 answers;
e between 30% and 50% in other 7 answers.

The theme of the research work is normally assigned at the beginning of the
programme in 3 answers (Vilnius Gediminas Technical University, Riga
Technical University, and University of Beira Interior, Covilha).

The assignment of a research theme after a specified period of course work
is mentioned in 5 answers, only one corresponding to previously declared
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taught & research Consecutive Master Programmes (Chalmers University of
Technology), while the others correspond to taught Consecutive Master
Programmes, probably referring to the final thesis work (Katholieke Universiteit
Leuven, University of Applied Sciences Oldenburg, Rzeszow University of
Technology, Budapest University of Technology and Economics).

Admission criteria to the second cycle

Most respondents (16) ticked the first option: “directly after the first degree”.

An explicit “admission examination criterion” was mentioned in 8 answers
(Czech Technical University Prague, University of Applied Sciences
Oldenburg, University of Pisa, Politecnico di Milano, Slovak University of
Technology in Bratislava, Delft University of Technology, Budapest University
of Technology and Economics, Technical University of Civil Engineering
Bucharest, University of Zilina).

The option “after the completion of an intermediate degree” was chosen by 3
respondents (University of Leuven - only if the candidate has no BCs degree in
Civil or Geotechnical Engineering, Czech Technical University Prague, Cardiff
University) and also in case foreign candidates for a few more (University of
Applied Sciences Oldenburg, University of Beira Interior, etc). The latest
probably refer to a home language certificate or course.

As “other” option (criterion), the relevance of the institution that delivered
the candidate’s BSc degree was mentioned. However, most web-sites of
institutions delivering a Consecutive Master Programme, suggest as admission
criterion information appended to the candidate’s application regarding his
previous results during and at the end of the first cycle.

The number of places dedicated to Consecutive Master Programmes

Very diverse throughout the surveys answers, because of the different size of
the institutions and various levels the respondent refers to.

The average number of master students graduating per year is between 15
(University of Applied Sciences Oldenburg, University of Pisa) and 650 (CTU
in Prague).

The number of places is limited by national regulations in 6 countries (CZ -
Czech Technical University Prague, Technical University of Ostrava, DE -
University of Applied Sciences Oldenburg, HU - Budapest University of
Technology and Economics, LT - Vilnius Gediminas Technical University, LV
- Riga Technical University, PT - University of Beira Interior).

The number of places limited by university/faculty/department regulations
are common for 10 institutions (Czech Technical University Prague, Technical
University of Denmark, University of Applied Sciences Oldenburg, University
College Dublin, Politecnico di Milano, Riga Technical University, Rzeszow
University of Technology, Bialystok Technical University, University of Beira
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Interior, and Slovak University of Technology in Bratislava, University of
Zilina). Sometimes, the respondent’s options are in this case overlapped.

The number of places is limited due to financial and other resources in case
of 8 answers (Technical University of Ostrava, University of Applied Sciences
Oldenburg, Riga Technical University, Rzeszow University of Technology,
Bialystok Technical University, Chalmers University of Technology and Slovak
University of Technology in Bratislava).

Students with a foreign qualification need a recognition procedure before
being admitted in almost all answers (16), except University of Pisa and Cardiff
University which didn’t mention and the Technical University of Ostrava where
such a procedure is not necessary.

For a home student, a satisfactory performance in a competitive examination
is needed according to 6 answers (Czech Technical University Prague,
University of Applied Sciences Oldenburg, Vilnius Gediminas Technical
University, Riga Technical University, Budapest University of Technology and
Economics, Technical University of Civil Engineering Bucharest).

The average ratio between the number of master students graduating
per year and the number of first cycle degree students graduating per year
varies between 0.15 and 1.0 (15% and 100%) as results from the following
table:

BE University of Leuven 0.5
Ccz Technical University of Ostrava 0.8
Ccz Czech Technical University Prague 0.8
DE University of Applied Sciences Oldenburg 0.15
DK Technical University of Denmark, Lyngby 0.5
HU Budapest University of Technology and Economics 0.3
IE Trinity College-Dublin 0.22
IT University of Pisa 0.3
IT Politecnico di Milano 0.5
LT Vilnius Gediminas Technical University 0.47
LV Riga Technical University 0.68
NL Delft University of Technology 1
PL Rzeszow University of Technology 0.25
PL Bialystok Technical University 0.9
PT University of Beira Interior, Covilha 0.8
SE Chalmers University of Technology Goéteborg 0.75
SK Slovak University of Technology in Bratislava 0.9
SK University of Zilina 0.4
UK Cardiff University 0.5

The typical age of students obtaining master degree is between 22 years
(Cardiff University) and 27 years (University of Pisa).
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The percentage of female master graduates is between 15% (Katholieke
Universiteit Leuven) and 50% (University College Dublin).

The percentage of the master graduates from the home country ranges for
most answers between 85% in Delft University of Technology to 100%
(University of Leuven, University of Pisa, Riga Technical University, Bialystok
Technical University). Lower percentages are typical for Chalmers University
of Technology Goteborg (70%) and Cardiff University (20%).

Master Plus Programmes

In the Glossary, Master Plus Programmes were defined as Master
programmes  following Integrated programmes or Consecutive Master
programmes. By the successful completion of Master plus programmes, a
Degree or a Certificate can be awarded

The Master Plus Programmes are encountered normally in institutions where
the two-tier education system was not implemented. In some countries this
programme is temporarily maintained in parallel with the Consecutive Master
Programmes, until the two-tier system will completely replace the previous
integrated system. The Master Plus programmes is following an integrated
education system, lasting usually 5 years, with a common amount of 300 ECTS.

Number of received answers: 8

Answers concerning this topic are covering 5 countries: DK, FR, GR, PL,
RO.

DK Technical University of Denmark, Lyngby

FR Institute National of Applied Sciences, Lyon
FR Higher Institute in Building and Infrastructures Design, Marseille
FR Ecole Nationale des Ponts et Chaussées, Paris

GR National Technical University of Athens
GR University of Patras

PL Warsaw University of Technology

RO Technical University Gh. Asachi lasi

It is significant to be mentioned that according to the answer sent by the
Technical University of Denmark, both types of masters are awarded (also the
Consecutive Master Programme).

The qualification names differ from one country to another and even for
institutions belonging to the same country, as shown in table 2.
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Table 2.

DK Technical University of Denmark Master
FR El;(t)lrtlute National of Applied Sciences Master (research master)
FR Higher Institute in Building and Specialization engineer

Infrastructures Design, Marseille diploma

Ecole Nationale des Ponts et Chaussées, | Post —Master Professional
FR . .

Paris Certificate

. . . . Postgraduate Specialization
GR National Technical University of Athens .
Diploma

GR University of Patras MSc in Civil Engineering
PL Warsaw University of Technology MSc Eng
RO Technical University Gh. Asachi lasi Advanced Studies Certificate

Because the integrated system is considered as being equivalent to a Master
degree, higher education institutions such as ENPC Paris are awarding the title
of Master of Engineering or Master of Science degree (according to the
partnership with other institutions), at the end of the 3 years of study (in total 5
years, considering also the 2 years of “classes préparatoires™). In this case, some
specialization occurs during the last 3 or 4 semesters of the 3 years programme.
Hence, the Post-Master certificate is actually a Master plus programme.

In the Annex II of this report is given the questionnaire for the EUCEET
Survey on Master Programmes. Sample curricula of Consecutive Master
programmes and of Master Plus programmes are also given.

6. A CASE STUDY: GEO-ENGINEERING SCIENCES IN CIVIL
ENGINEERING DEGREE PROGRAMMES

A Workshop on the Bologna process and its impact on the education in geo-
engineering sciences in Europe took place in Constantza, on 2 — 3 June 2008.
The Workshop was included in the programme of the “First International
Conference on Education and Training in Geo-engineering Sciences: Soil
Mechanics and Geotechnical Engineering, Engineering Geology, Rock
Mechanics”.

35 people attended the Workshop, representing the following EUCEET III
partners:

Cz Czech Technical University Prague

DE Technical University Dresden

FR Ecole Speciale des Travaux Public Paris

FR Institute National of Applied Sciences, Lyon
GR National Technical University of Athens

GR Technological Education Institution of Serres

26



Report WG A

HU University of Pecs

IE Trinity College Dublin

IT University of Pisa

LT Vilnius Gediminas Technical University

NL Delft University of Technology

PT Instituto Superior Tecnico, Lisbon

PT Laboratorio Nacional de Engenharia Civil Lisbon
RO Technical University “Gh. Asachi” lasi

RO University “Ovidius” Constantza

RO Technical University of Civil Engineering Bucharest
SK University of Zilina

TR Istanbul University

TR Middle East Technical University, Ankara

UK City University London

UK Imperial College London
UK Heriot Watt University

In the 1% part of the Workshop, on 2™ June 2008, chaired by Prof. Iacint

Manoliu (Romania), were presented the following papers:

1.

Prof. Nicoleta Radulescu (Romania): Short presentation of the Thematic
Network Project EUCEET (European Civil Engineering Education and
Training)

Prof. Iacint Manoliu (Romania): The Bologna process and its impact on the
education in geo-engineering sciences in Europe as revealed by a survey
undertaken by the EUCEET Il Working Group A

Dr. Dominique J.M Ngan-Tillard, Ir. J.P. Oostveen, Dr. C.M.J.van Kuijen
(Netherlands): Geo-engineering, a co-production of applied earth sciences
and civil eng.

Ing. Chamra Svatoslav, Dr. Jan Pruska, Ing. Radek Vasicek (Czech
Republic): Complex Education in Underground Structures at CTU in
Prague

Prof. Vlasta Szavits-Nossan (Croatia): Education and training in geo-
engineering sciences in Croatia

In the 2™ part of the Workshop, on 3™ June 2008, chaired by Prof. Jozsef

Mecsi (Hungary), were presented the following papers:

1.

Prof. Marina Pantazidou, Assoc.Prof. George Tsiambaos, Prof. Dimitrios
K. Atmatzidis (Greece): Geotechnical engineering education and training
in Greece and links with the geo-engineering sciences

Prof. Diego Lo Presti, F. Silvestri (Italy): Report on the education and
training in geo-engineering sciences in Italy
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3. Dr. Bryan McCabe, Dr. Declan Phillips, Prof. Trevor Orr, S.P. Murray
(Ireland): Geotechnical Education in Ireland - 2008 National Report

4. Prof. Kastytis Dundulis, Prof. Vincentas. Stragys (Lithuania): Geo-
engineering education in Lithuania

5. Prof. Iacint Manoliu, Prof. Cristian Marunteanu, Prof. Dan Stematiu
(Romania): Education and training in geo-engineering sciences in Romania

A survey undertaken by the Working Group A of EUCEET III was aimed at
defining the place of geo-engineering sciences in the curricula of various degree
programmes. The answers received were grouped according to the following
types of programmes:

e First cycle degree programmes of 3-year duration

e First cycle degree programmes of 4-year duration

e Second cycle degree programmes (consecutive master) of 1 — 2 year

duration

e Integrated programmes of 4-year duration

e Integrated programmes of 5-year duration

e Master plus programmes

Data obtained from the survey for the 5 categories of programmes are given
in the Annex III of the report.

7. CIVIL ENGINEERING EDUCATION IN EUROPE - 2009, 10
YEARS AFTER THE BOLOGNA DECLARATION

7.1 Brief overview of the Bologna Process

In fact, one can better say “I1 years after the Bologna Process was
triggered”. Indeed, the basic precepts of the Bologna Process are found in the
Sorbonne Joint Declaration on Harmonization of the Architecture of the
European Higher Education System, signed in May 25, 1998 by the education
ministers of France, Germany, Italy and United Kingdom.

The Sorbonne Declaration called for a gradual convergence towards a
common framework of qualifications and cycles of study and for the design of a
common degree level system for undergraduate (bachelor’s degree) and
graduates (master’s and doctoral degrees).

The “Bologna Declaration on the European Higher Education” was signed
on June 19, 1999 by ministers responsible for higher education in 29 European
countries, which were then 15 EU Member States, three EFTA countries and 11
EU candidate countries. Six action lines were defined:

e Adoption of a system of easily readable and comparable degrees;

e Implementation of a system essentially based on two main cycles,

undergraduate and graduate. Access to the second cycle shall require
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successful completion of the first cycle studies, lasting a minimum of
three years. The degree awarded after the fist cycle shall also be relevant
to the European labour market.

Establishment of systems of credits such as ECTS;

Supporting the mobility of students, teachers and researchers;

Promotion of European cooperation in quality assurance;

Promotion of the necessary European dimension in higher education
particularly with regards to curricular development, inter-institutional
cooperation, mobility schemes and integrated programme of study and
research.

The Communiqué of the Conference of Ministers of Higher Education in
Prague “Towards the European Higher Education Area” had 33 signatory
countries (29 Bologna signatory countries, plus Cyprus, Turkey, Liechtenstein,
Croatia).

Three new action lines were added to the ones defined in Bologna:

e Promotion of lifelong learning;

e Involvement of higher education institutions and students;

e Enhancement of the attractiveness of the European Higher Education

Area.

With the Berlin Communiqué of September 19, 2003, “Realising the
European Higher Education Area”, the number of signatory countries reached
40: 33 Prague signatory countries plus Albania, Andorra, Bosnia and
Herzegovina, FYR Macedonia, Holly See, Russia, Serbia and Montenegro.

A 10™ action line was added: Inclusion of the doctoral level as the third
cycle in the Bologna Process.

A number of priorities were established for the next two years, such as:

e Starting the implementation of the two-cycle system;

e Recognition of degrees and periods of studies, including the prevision of
the Diploma supplement automatically and free of charge for all
graduates as of 2005;

e Elaborating of an overarching framework of qualifications for the
European Higher Education Area.

The following Conferences of the Ministers responsible for higher education
did not add new action lines but marked achievements of the Bologna Process
and established priorities for the next two years.

With the Communiqué in Bergen (2005) “The European Higher Education
Area — Achieving the Goals” the number of signatory countries reached 45, with
the inclusion of Armenia, Azerbaijan, Georgia, Moldova and Ukraine. The
Conference marked the adoption of the “Standards and Guidelines for Quality
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Assurance in the European Higher Education Area” and the “Framework of
Qualifications for the European Higher Education Area”.

In the priorities for 2007 were included:

e developing national frameworks of qualifications in compatibility with
the adopted Framework of Qualifications for the European Higher
Education Area;

e implementing of the standards and guidelines for quality assurance;

e awarding and recognizing joint degrees.

At the London meeting of Ministers (17 — 18 May 2007), was established the
first legal body to be created through the Bologna Process, namely the European
Quality Assurance Register (EQAR).

In London, also, Ministers decided to develop national action plans with
effective monitoring of the social dimension and to adopt a strategy to improve
the global dimension of the Bologna process.

The number of signatory countries reached 46, with the inclusion of the
Republic of Montenegro as an independent state.

The Ministers responsible for higher education in the 46 countries of the
Bologna Process convened in Leuven/ Louvain-la-Neuve on April 28 and 29,
2009, took stock of the achievements of the Bologna Process and established
the priorities for the European Higher Education Area (EHEA) for the next
decade. The Communiqué of the Leuven/ Louvain-la-Neuve Conference was,
accordingly, entitled “The Bologna Process 2020 — The European Higher
Education Area in the new decade”

Higher education priorities for the decade to come in which must be found
the higher education priorities are examined in the Communiqué in the context
of a number of relevant items, such as:

e Social dimension: equitable access and completion
Lifelong learning
Employ ability
Student — centred learning
Education, research and innovation
International openness
Mobility
Multidimensional transparency tools
Funding
It was decided to have the next regular ministerial Conference in Bucharest,
on 27 — 28 April 2012, after which the conferences will be held in 2015, 2018
and 2020.
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7.2 Action line 2: implementation of a system essentially based on
two main cycles

The two-tier system is practically generalized in engineering education

Action line 2 was, without any doubt, the most challenging, but also most
controversial, requirement of the Bologna Declaration, as far as the engineering
education in Europe is concerned.

Let’s consider the evolution of degree structures at higher education
institutions belonging to the university sector and offering engineering
programmes.

In the academic year 1999-2000, taken as a starting point, the integrated,
one-tier programmes, leading straight to a degree equivalent to a Master degree,
were present in all countries, except U.K., Ireland, Baltic countries and Turkey,
where two-tier programmes were in operation (fig.1).

OME-TIER SvSTEM
| TWO-TEER S¥STEW

Figure 1

Four years later, in 2003-2004, the two-tier system was already introduced in
Italy, Netherlands, Czech Republic and Slovakia (fig.2). The academic year
2005-2006 marked a further extension of the two-tier system in Romania,
Belgium, Austria, Croatia, Hungary, Denmark, while in Portugal, Germany,
Poland, Norway, Sweden, a “mixed systems” characterized by the coexistence
of integrated programmes and two-tier programmes was present (fig.3).
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Figure 2
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Figure 3
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In 2009-2010 the transition from integrated programmes to two-tier
programmes can be considered completed (fig.4), with tow notable exceptions:
France and Greece.

I ONE-TIER SYSTEM
[ TWO-TIER SYSTEM
Il MXED SYSTEM

Figure 4

In France as it is known, most engineers are graduates of the “Grandes
Ecoles”, institutions which recruit their students at the BAC+2 level, i.e. after
they spend two years (“classes préparatories”) in selected high-school (lycées)
or in some universities. The studies in the “Grandes Ecoles” last 3 years which,
added to the 2 preparatory years, lead in fact to a 5-year integrated programme.
For the “Grandes Ecoles”, adoption of a two-tier system is, practically,
impossible.

As for Greece, participants at the first EUCEET II General Assembly held in
Athens, remember the lecture given by the then Rector of the National
Technical University of Athens, Prof. Temistocles Xanthopoulos [3], in which
was stated: “We reject explicitly the main objective of the Bologna Declaration,
namely the compulsory and universal division of all University courses into two
cycles”. Seven years later, on 13" February 2010, at the CLAIU-EU Conference
“Engineering Master Degrees in Europe” hosted by the Royal Military
Academy, Brussels, the new Rector of the university, Prof. Konstantinos
Moutzuris, reiterated the same position.
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One has to mention, however, than even in the countries considered as
belonging to the two-tier system, there are some exceptions. Thus, in Germany,
Technical University Dresden did not introduce so far the Bachelor-Master
programme, continuing to offer the 5-year integrated programmes. In Portugal,
where the two-tier system was implemented, the Ministers of Education allowed
leading universities in the field of engineering: Instituto Superior Tecnico
Lisbon, University of Porto and Coimbra University to continue to run 5-year
integrated programmes, in parallel with the 3+2 programmes. A similar solution
is applied at the Norwegian University of Science and Technology Trondheim.

The 3 + 2 formula and some problems raised by its adoption

As for the transition from the integrated S5-year system to the two-tier
system, the EUCEET III survey revealed that in most countries the 3+2 formula
was adopted. The Bachelor degree introduced by this formula is seen primarily
as a break or pivot point suitable for mobility and to less extent for
employability. An implicit assumption seems to prevail, namely that if not all
but a vast majority of students are going to continue studies at the same
university until the 3+2 programmes is completed.

Two lectures presented at the CLAIU-EU Conference in mentioned before
gave some insights into the problems faced in two countries in which the 3+2
system was adopted [4], [5].

Speaking about “Development of the Bologna Degrees in Germany”, Prof.
Jorg Steinbach, Vice-President of TU Berlin, pointed out reasons which made
students to go on strike in 2009.

e workload too high (time of lectures vs. length of term; too many
examinations per term)

e curricula too structured (not enough degrees of freedom for self selected
modules; too stringent succession of modules)

e no guarantee to become enrolled in a master programme

e almost no job market for bachelors.

Some students asked for the adoption of a 6-year education system: 4+2,
meaning in fact the extension of the bachelor programme which, in their
opinion, is too compressed and, in addition, not well accepted by the labour
market. Speaking about possibilities of a reform in Germany, Prof. Jorg
Steinbach invoked a so-called “Spanish model” in which, some institutions
seem to offer to the student, after he/she completes the first 3 years of study two
options: either to continue for a 4™ year which will lead them to completion of a
Bachelor programme giving access to the job market or to continue directly
with 2 more years of a research oriented curriculum, getting the integrated
master degree.

Prof. Alfredo Squarzoni from University of Genova, showed that
implementation of a “reform of the reform” is under way in Italy, which was
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the first country to make in 2001-2002 the shift from the integrated programme
to two-tier programme, as a result of a decree issued in November 1999, just a
few months after the Bologna Conference. At that moment, a binary system was
in operation with two programmes in parallel (5-year programmes leading to
“Laurea” degree and 3-year programmes leading to “Diploma” degree). The
decree replaced the binary system with a two-tier system of 3+2 type, with
“Laurea” in the first cycle and “Laurea Specialistica” in the second cycle. The
decree asked for the first cycle programmes to supply students with adequate
mastering of general scientific methods and contents and specific professional
skills. As a consequence, the resulting first cycle programmes were more
“practice-oriented” than “theory-oriented”, resembling very much with the old
Diploma programmes. “The implementation of the Bologna process, showed
Prof. Squarzoni, has resulted in a generalized decrease in the educational level
of second cycle graduates with respect to the graduates of the old five-year
Laurea. In this context, it must not be a surprise if last year the National
Council of Engineers, which represents all the Engineers Associations (Ordini)
established on a provincial basis, acquired a whole page of one of the most
Italian newspaper to publicly ask the Minister for University to re-introduce the
“old” five-year Laurea”.

The basis of the “reform of the reform” was put by the decree 270/2004,
but its implementation became operative only with the academic year 2008-
2009 and is expected to be completed by the academic year 2010-2011 at latest.
According to the reform, the obligation to guarantee the acquisition of specific
professional skills in first cycle programmes is abolished, opening the way for a
revision of the curricula leading to a strengthening of the basic disciplines. A
clear distinction is made between curricula oriented to the prosecution of studies
in Laurea Magistrale (the new name of Laurea Specialistica) programmes, i.e.
curricula which have the aim to supply student with adequate mastering of
scientific methods and contents only, and curricula which intend to prepare
students for the job market, i.e. oriented to the acquisition of specific
professional competences also.

The 4+... formula and the relevance of the first cycle degree for the labour
market

There are a number of countries in which the shift from the integrated 5-
year programmes to two-tier study programme was made by introducing a 4-
year first cycle programme followed by 1.5 or 2 years second cycle programme.
It is worth to remind that this solution was in line with the following position
statement adopted in Paris on 16" February 2004 by the EUCEET Management
Committee on the implementation of the Bologna Declaration in civil
engineering education: “EUCEET is supporting and encouraging the
application of the idea of two-tier education system in Civil Engineering as
suggested in Bologna Declaration.
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The adoption of a system based on two main cycles, whenever takes place,
must take into consideration the specificity of the civil engineering education
and profession. Civil engineers perform and provide services to the community
with significant implications for public safety and health. As a consequence, the
first cycle in civil engineering education shall be relevant to the labor market
and shall ensure graduates with a level of competences tuned to the substantial
responsibilities of the profession. A duration of 4 years (or the equivalent of 240
ECTS credits) seems to fit that purpose.

A 4-year duration of the first cycle in civil engineering education is aimed
also at facilitating transnational recognition of degrees and professional
mobility of European civil engineers. In this respect, due consideration has to
be given to the fact that various alliances between engineering organizations,
such as Washington Accord and the Engineers Mobility Forum, have
established that the required academic component of the qualification of a
professional engineer should be 4 or 5 years full time study in University.

The existing integrated 5-year curricula in civil engineering, leading
straight to a Master's degree, is also compatible with the letter and spirit of the
Bologna Declaration and with the vision of a European Higher Education
Area.”

The EUCEET III survey showed that all universities which introduced a 4-
year first cycle degree consider this degree as being in itself relevant to the
European labour market and conferring employability, as required by the
Bologna Declaration. Study programmes of 4-year duration for the first cycle
are offered, as a result of the Bologna process, by universities from Czech
Republic, Hungary, Poland, Romania, Spain. Before Bologna process, such
programmes were offered in U.K., Turkey, Latvia and Lithuania.

As shown before, the “continental system” was characterized by the
presence of two types of programmes in parallel:

- long duration programmes (5 years, exceptionally 6 years)

- short duration programmes (3 — 3.5 — 4 years)

In what follows, two cases will be tackled, showing the impact of the
Bologna process on the binary system.

In Romania, before the implementation starting with the academic year
2005-2006 of the new “Law on the organization of university studies”,
coexisted two types of undergraduate programmes:

- the long duration — 5 year programme — leading to a degree named in
Romanian “Inginer Diplomat”, an integrated programme considered to be
equivalent to a M.Sc. degree in the two-tier system;

- the short duration — 3 year programme — leading to a degree named in
Romanian “Inginer Colegiu” considered to be equivalent to a B.Sc. degree
in the two-tier system.

9 universities offered long duration programmes and 6 university colleges
offered short duration programmes. One has to mention that university colleges
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were not autonomous institutions, but belonged to universities. Under
conditions established by the Senate of each university, a graduate of the 3-year
programme could continue his/her education to become “Inginer Diplomat”.
This implied at least the equivalent of one-year courses for a “bridge”, after
which admission was granted in the 4™ year of study of the long programme.

According to the new Law, university studies in Romania are organized in
three cycles:

e the first cycle with a duration of 3 — 4 years (180 — 240 ECTS Credits)
is called “Licenta” (synonym with “Licence” in French). The Law
stipulates that for engineering education the first cycle is of 4-year
duration. The qualification level acquired by the graduates of the first
cycle should be adequate for providing employability;

e the second cycle with a duration of 1 — 2 years (60 — 12- ECTS Credits)
is called “Master”. The cumulated duration of the cycle I (Licence) and
of the cycle II (Master) should correspond to at least 300 ECTS or 5
years;

e the third cycle, doctoral studies, having normally a duration of 3 year
for intra-mural studies.

The Law specified that the existing short duration 3-year programmes are
going to be dismantled, unless they can be transformed in programmes
corresponding to licence level. This option was not adopted for the engineering
programmes. Hence, starting with the academic year 2005 — 2006, only one
kind of first cycle programmes, of 4-year duration, were offered by universities
having engineering programmes.

For building the curricula for the new 4-year programmes, two simple
options were available: either to compress the curricula of the previously
existing S5-year (integrated) programmes or to expand the curricula of the
dismantled 3-year programmes. In fact, neither one of the two options was
followed. The new curricula aimed to confer to the graduate not only the
engineering degree of “inginer licentiat” but also full employability, was
devised with due concern for a solid foundation represented by the basic
subjects and the subjects on general technical education (Mechanics, Statics,
Strength of Materials, Soil Mechanics, Fluid Mechanics), to which almost 50%
of the 240 ECTS credits were allocated. Credits received for specialization
(buildings, hydraulic works, transportation works etc) represent for the first
cycle degree about 25%, proving that the graduates are of “generalist” type. A
detailed presentation of the new 4-year progamme adopted at the Technical
University of Civil Engineering Bucharest can be found elsewhere in this
volume [6].

The second cycle programme in Romania leading to the Master degree, is of
1.5 year duration at all Universities offering such programmes in civil
engineering, except University “Politehnica” Timisoara where is of 2 years

duration.
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As one can realize, the Bologna process transformed in Romania the binary
system in a pure two-tier system, as long as the short duration practice-oriented
programmes simply disappeared.

The situation is totally different in Spain, as it will be shown in what it
follows.

Before the implementation of the Bologna process, in Spain existed two
programmes put in parallel and leading to two different professional degrees
[7].

The short duration, 3-year programme, for the degree called “Ingeniero
Tecnico de Obras Publicas” (ITOP), was offered by 12 institutions. The long
duration programme, was of 5-year duration at the Universities from Santander,
Valencia, Barcelona, Granada, Cortina, Ciudad Real and Burgos and of 6-year
duration only at the Universidad Politecnica de Madrid. The long duration
programme lead to the degree of “Ingeniero de Caminos, Canales y Puertos”
(ICCP). Three universities (Barcelona, Santander and Valencia) offered both
ITOP and ICCP programmes.

The reform in Spain was implemented through the Royal Decree 1393/
2007, which was followed by two orders of the Ministry of Education and
Science, pertaining to the regulated professions of public works engineer,
linked to the bachelor’s degree and of civil engineer, linked to the master’s
degree.

The formula adopted in Spain is 4+2. The Bachelor degree corresponds to
ITOP, while the Master degree corresponds to ICCP. Therefore, the reform
extended the ITOP programme from 3 to 4 years while the time needed to get in
addition the ICCP degree reached 6 years, as previously was the case only in
Madrid.

The order regulating the Bachelor degree, specifies one year (60 credits) for
basic education, one year (60 credits) for general technical education, 48 credits
for specialization and 12 credits for the final project. Thus, 180 ECTS are
regulated out of a total of 240, i.e. 75%. There is a striking similarity with the
structure of the 4-year programme for the first cycle degree adopted in Romania
by TUCEB.

In conclusion, what can be called “Spanish model” means putting the two
previously existing programmes in serie. This was possible because, as in
Romania, the Law stipulates that the total (cumulated) length of the first and
second degrees should include at least 300 ECTS, and not maximum 300 ECTS
as happened in countries which adopted the 3 + 2 formula, such as Germany.

Spain is the last country to implement the Bologna process and, as far as
civil engineering education and profession is concerned, the two-tier system
adopted is interesting and original. Graduates of the first cycle (bachelor)
programme can call them