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Abstract - The Bologna process aims to the construction
of a European higher education area, with a systerof
easily readable and comparable degrees, promoting
teachers and student’s mobility in order to foster
European citizen's employability and the internatianal
competitiveness of the European higher education
system. It therefore presents an amazing opportunjt to
reshape academia curricula, particular in the caseof
engineering curriculum. In a knowledge-based econoyn
changing in a dramatic pace, new skills are needed.
Skills like creative thinking, ecology insights,
entrepreneurship, foreign languages learning, or ean
literature matter more than traditional core engineering
issues. Unfortunately, some signs indicate that the
Bologna process led only to a change in the lengt the
graduation cycles, which may become a lost opportiiy
to change our future into a sustainable and betteone.
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INTRODUCTION

The Bologna process is the political response te th
challenges brought by information society and eatino
globalization. The Bologna process aims to the ttaoson
of a European higher education area in order tdefos
international competitiveness of the European highe
education system. This process presents an exinaoyd
opportunity to change the higher education systata a
new system in which the teacher is no longer thecsoof
information, because he can no longer compete tivétlweb
data bases which possess thousands of articlesatieat
renew in a very fast pace. The information sourag lbeen
transferred from the teacher to the computer. Tthes
teacher will be no longer an information suppliat imstead
a builder of learning plans, “the professor is noder the
sage on stage, he is the guide by the side” [1].

Graham Hill [1], in a conference about tBelogna
process, states that the current education modélsislete
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being currently replaced by a new model in whickills
replace knowledge as the primary objective of etloca
The new learning paradigm relies on the employigboif
the students and on the primacy of economic devetop.
Torgal [2] quotes the English Secretary of Stated
Education and skills “the aim of this national Ekstrategy
is to ensure that employers have the right skillsupport
the success of their business, and the individhale the
skills they need to be employable”. Although sudhead is
positive, because it brings new opportunities,|sbarings
some threats. The threat of shallowness in whicé th
changes are just cosmetic. The threat of mass &dnca
without the proper quality in which the decrease in
undergraduate time length is mainly due so thatip®lcan
lower the education budget. Or even the threaedticing
higher education systems into an appendix of caitpor
institutions.

an

THE BOLOGNA PROCESS

The so called Bologna Process has begun in Mayo68 1
[3], with the Sorbonne Declaration, but it was omyJune
of 1999 with the Bologna Declaration that it oféity
started [4]. The Bologna Declaration defines acdettages
and steps that must be taken by the European systém
higher education until the final of the present atkr in
order to build a European space of higher educafiobally
harmonized. The basic idea is that any studenhpfhégher
education establishment could initiate is gradumtito
continue its studies, to conclude its higher edanaand to
get an European diploma in any University of anymber
state of the European Union. In order to make hlagipen it
needs that higher education system working togdthamn
open space ruled by education mechanisms
acknowledgement of academic degrees. In the lastthe
Bologna Process will lead to a generalized harnaditia of
the educative structures, which assure the higtiecation
in a Europe of currently 45 countries. The analydighe
Bologna Declaration states a political agreemeat ¢thn be
summarized as follows:

and
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Adoption of a system of easily readable and conmpara In September of 2003, Ministers responsible for kigher
degrees, also through the implementation of the Education of 33 European countries gathered inifBr].
Diploma Supplement, in order to promote European They reaffirmed the goals set in Bologna and Prague

citizens  employability and the international meetings having added two more:
competitiveness of the European higher education
system. e The need to promote closer bonds between the

Adoption of a system essentially based on two main

cycles, undergraduate and graduate. Access to the

second cycle shall require successful completiofirstf
cycle studies, lasting a minimum of three yearse Th

degree awarded after the first cycle shall also be

relevant to the European labour market as an
appropriate level of qualification. The second eycl
should lead to the master and/or doctorate degger a
many European countries.

Establishment of a system of credits - such ashén t

European Higher Education Area and the the European
Research Area, in order to fortify Europe research
capacity, improving the quality and the attractioh
European Higher Education.

e Widening the current system of two cycles, to idelua
PhD cycle in the Bologna Process, and to increag: P
mobility as well as post-PhD mobility. The instituts
must increase their cooperation at the level of PhD
studies and also young researcher’s education.

ECTS system — as a proper means of promoting the

most widespread student mobility. Credits coula &le In the Bergen meeting [8], that was held in Mayp 0605, the
acquired in non-higher education contexts, inclgdin Ministers of the 45 countries which participate tine
lifelong learning, provided they are recognized by Bologna Process have reaffirmed the importancehef t
receiving Universities concerned. Berlin goals about the need of closer bonds betwben
Promotion of mobility by overcoming obstacles te th European Higher Education Area and the European
effective exercise of free movement with particular Research Area and about PhD studies.

attention to: students access to study and training
opportunities and to related services for teachers,
researchers and administrative staff recognitod
valorisation of periods spent in a European context

THE CASE OF PORTUGAL

Even before the Bologna Process started, the higher

researching, teaching and training, without prejindj
their statutory rights.

Promotion of European co-operation in quality
assurance in order to develop comparable criteréh a
methodologies.

higher education, particularly with regard to couiar
development, interinstitutional co-operation, mipil
schemes and integrated programmes of study, toainin
and research.

Two years later on 29 of March of 2001, more thiamree
hundred institutions of the European higher edoacati
system gathered in Salamanca [5], giving their supp
the principles of the Bologna Declaration. In 18Mwdy of
the same year the Ministers responsible for thehéfig
Education gathered in Prague [6]. The Ministerdfiraaed
their commitment to the Bologna Process and welcbthe
involvement of a number of new actors: the European
University Association (EUA); National Union of Stents

in Europe (ESIB); European Association of Insting in
Higher Education (EURASHE); the European Commission
By the time of the Prague summit, the number ofaigry
countries to the Process had grown from the orig28ato
33. Ministers also agreed on three new action ltoexdd to
the six set down in Bologna:

A focus on lifelong learning

The inclusion of higher education institutions and
students in the process

A promotion of the attractiveness of the European
Higher Education Area
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Promotion of the necessary European dimensions in

education system across Europe was already in thgelm
Bachelor /Master, (with some little differences abohe
cycle length, from one country to another). Howevier
Portugal the Universities only had long length egcl(5
years-“licenciatura”) and the Polytechnic Instituis had
two cycles, a short one (3 years — bachelor deghe¢)ater
became a long one (3+2 — “licenciatura” degree)this
country the discussion about the changes broughthby
Bologna Process as begun very late, and for atiomgthat
was just it, more and more discussion. One must tiwit
already the Romans said about the inhabitants ef th
Lusitania that “ they do not govern themselves teir
anyone to govern them”. Perhaps with this, the Rmma
wanted to explain why they had taken more than two
hundred years to pacify the Lusitania, when onlyeérs
had been enough to conquer the Gallia. It was onl24 of
March of 2006 that the Higher Education Act which
approves the new academia degrees passed [9]. €are y
later only 50% of all curricula have been changezbeding

to the Bologna Process [10]. The new law allowsHigher
Education Institutions to choose the length of egcl3+2,
4+1 or even 5+0 (Master degree), although therlastén
fact a subterfuge of the Bologna Process whiclesttitat a
Professional competence must be acquired aftercat sh
education cycle. Unfortunately, some evidence ot
that the new curriculum under the Bologna Procsgsist
the old one, cut in two education cycles. So tleeuBsion
about the Bologna process is centered in two matjests.
The first issue is the fact that the short cycladgation
which is called “licenciatura” degree instead ofatielor
degree” may confuse the employers and also thergene
population. And the second issue, the main onengoei
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funding related. Since the Portuguese Governmegitanty
give Higher Education Institutions the funds to gay the
short graduation cycles,
professions that have been under specific Euroféaon
Acts, such as the case of doctors, nurses respernfsib
general cares, dentists, veterinarians, obsteiod the
architects.

by forests is now 0,8 the size it was in the ye20QlL And
that is not only an environmental problem as Stdr2|

with the exception of the reported. If we act now the cost of all the sersi@nd

products to combat climate change will be 1% GDP,
otherwise a economic depression of about 20% GD® ma
take place. Even the United Nations [13] recogtiieeurge
of that problem, having declared the years 20054244 a

The current scene has much to do with institutions decade of promoting education for sustainable agwveént.

incapacity to free themselves of intrinsic restimidue to
internal power balances. Change implies that skttle
interests are removed. That is not easy from widlnid not
possible from the outside either, due to acadensiedom.
That is why the Portuguese Government seems to teant
impose a change from the outside, raising the pibisgiof

the formation of an entity for the “orientation aretjulation

of the Higher Education system whose deliberaticmsid

be mandatory, with representatives of the govermntee
companies, science and the culture, the civil $pcito
articulate the interests of the Higher Educatiorthwihe
national priorities” or even changing the tradiibmules of
election of the Higher Education Deans,
conditions so that the process could be “ opere&zhers
from other institutions” [1Q]

ENGINEERING EDUCATION IN THE 21 ST
CENTURY

Reshaping the Portuguese Higher Education gradwsatio
implies that we answer the question: what is thegse of
the Higher Education system? Since the Higher Bohcta
system is fed by all tax payers, it is no surptiss people
in general expect that the use of their money 8 syent,
so one of the duties of the Higher Education instins is to
the education of the population. Another duty isted to
the “pursuit of truth”, in fact the “Universitiesore
business”, here we have the research that has iateed

gathering As Zielinski

The common goal of the UN and its member statehds
the principles of sustainable development are pa@ted
in the national curricula of the whole educatiorsteyn.
Therefore, Portuguese Higher Education Institutisinsuld
take the amazing opportunity that was raised byBiblegna
Process to start a revolution, reshaping its missimund
sustainable development. Engineering education
particular, (engineers are the class of people gdrdribute
most, and most directly, to the changing face ef ¢arth
[14]), should abandon the traditional technicalcsqlezation
which is in the base of the current economic dgumlent
model, being more part of the problem than of tietsn.
[15] put it “the traditional narrowethnical
formation produces graduates that are, using then&e
language expression “fachidiot”. Therefore, heédwds that
we must reform university curricula to provide the
integration of technical science, economics and dnistic
knowledge about man”. New skills like creative thimg,
ecology insights, entrepreneurship, foreign langsag
learning, communication or even humanities aretdiure
matter most than traditional core engineering issue
“Creative thinking can facilitate an innovative amebactive
approach and help students to think holisticallg eansider
the long term consequences when making decisiods an
solving problems” [16]. Entrepreneurship as a wayoster

a new attitude in the future engineers, a moregaddent
and responsible one [2] and that may lead to the
development of “start-up businesses, the motopgdliog

the development of the new economies”. Communinatio

purposes and leads to economic development and thand language learning, so the future engineer eah ds

“knowledge for the knowledge’s sake” with no pumpads
the short run. Indeed Higher Education institutiomsst use
the money that tax payers lend them on educatiaham
applied research. However, universities cannoebdeaed to
an appendix of economic development, they haveghehi
duty to mankind, and that is the real truth. ButawlIs the
real truth? Well, in the last run the real trutts ha do with

citizen of the world” [17], realizing his place the global
economy. The need for humanities in technical culai can
be explained in part by the impact technology hasoor
society [18]. As Dator [19] put it “engineering ®t more
important than ethics. Science is not more impadrtaan
policy and law.” Monk [20] states that it is liteuae,
especially in the form of novel and tragedy, which

the survival of mankind and that may be opposite to highlights how people cope with ethical dilemmasnéw

economic development.
development model is a true enemy of mankind, bexdu
is responsible for the conditions that could lead is
termination.

As Ford [11] states, “the world is on the verge af
ecological catastrophe...virtually unimaginable ins it
scope...modern university should abandon its attachmhae
philosophical materialism and economism-the faitfatt
infinite economic growth is possible and desirablégher
education should provide students an awarenes$geofaiue
of all things in nature...”. In the period of time tiveen
1900 and 2000, while global population increasedihés,
the industrial production increased 40 times, tlagbaon
dioxide emissions increased 16 times and the aveared
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In fact, the current economickind of engineering education is therefore needed,

education that may give the future engineers tliks $& act
globally in a conscious and humanistic manner pgtti
people first, not technology that is what Bologrnagess
should be used for.

CONCLUSIONS

The Bologna Process is a political option that poten
students and teachers mobility by overcoming olestato
the effective exercise of free movement and foSteopean
citizens employability and the international conijpetness
of the European higher education system.
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Unfortunately Portuguese Higher Education had spelot
of time discussing small issues related to the tlengf
education cycles. Instead, they should take theoippity
that was raised by the Bologna Process to stavalution,
reshaping its mission around sustainable developmen
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