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Abstract - Summary

During this workshop we tried to give an outlook fature European education and to analyze the sgitunal
systems in the different countries of Europe. Wentwiato detail and compared the curriculum, the amoof
practical work, the status of equipment used irofatories and practical training / internships. Weo discussed
methods to improve cooperation and student exchémeg@een schools in different European countrielso A
recognition of education performed in another courtt own home school. We came to conclusion that t
educational systems used throughout Europe are diffigrent from each other and to ease student angh

between European counties there is a need for a gaeral European educational system.
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Introduction

IBS’s are seminars which gather Professors ancheeging students from all Europe with the purpdsevaluating
and come to conclusions how to improve engineegdgcation within Europe. This IBS was organized
cooperation with ETNET 21, European Thematic Neknam Education and Training in the fields of Envinoent
and Water, which is a thematic network betweenesitaland academics, where educational topics oadheation
of engineers are discussed and new solutions arelfo

n

The topic of the discussion was “Teaching Methods their resources”. This topic is a part of ETNETs SP1
area concerning the pan-European situation in watated education teaching resources in the Xrsticy. How
the teaching methods and resources should be &kl research oriented training and education.

During the IBS we tried to analyze the differentrmulum used in different European countries. Wisathe
duration of studies for different engineering deg® Is a system with three different levels of degrused;
Bachelor, Master and Doctor degree’s? How do tfferént systems differ from each other?

Discussed during the IBS was in which proportioa teaching time should be divided into theory aratiise?
How much practical training do students get doinggrinships at companies during their education? lHawh
students would like to have teaching in laboratdein research oriented projects before thesi&¥blow could
we increase and measure the student involvemeasearch?

What do thesis students think about the currenttipes in their research oriented training and atdan? What
would they like to change? How much is considerédtvkind of laboratory work does give studentsdp&mum
value to their education and how to improve it?

Professor was interested in knowing about whatesttgdexpect about the methods and resources uskgtim
university education? Are they effective now?

The discussions started with an introduction ofghgicipants and an opening session of the 1B&) ttontinued by
filling out a questionnaire, which would later theetmajor guideline for the IBS. The idea of thesjisanaire was
for the Professor and the facilitators to havettebé&ea and more input on what level to basduhee discussions.
The discussions were at most time carried out & gnoup, but towards the end of the second dayiweed into
two smaller working groups. Before the third anst lday presentations about the outcomes of therdiit topics
discussed during the IBS were prepared and thesepted the last day. There was also a closingosesgiere we
evaluated the IBS.
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Questionaire

A. Sketch the curriculum for your program(s) imnte of division of workload and balance betweerotiie-
laboratory work — independent study. What shodalanged to this division, in your opinion to immpe the study
curricula?

B(achelor) ...l TUT e ETUT %

M(aster)Sc(ience)  .............. TP ST ETUT %

B. Which actions are undertaken by students dutieg study at your faculty?
Attending lectures
Practical work
Computer labs
Design projects
Getting tutoring
Individual projects
GIS

Virtual labs

C. What resources do you use in your teachind) boteaching theory or organizing practical workdhd try to
describe in what way, according to your opiniomytare effective.

Blackboard

Overhead projector
Power point presentations
Video

Film

Demonstrations

Field visits

Site/plant visits

Internet

D. Which (water related) courses taught at youaulty include practical work in laboratories? Imav year(s) of
study? Tell briefly what kind of work is done. \athis the percentage of study load of this pratctieark in
curriculum?

Which courses taught at your faculty include fietdw? In what year(s) of study? Tell briefly whehd of
fieldwork is done. What is the percentage of stiodyl of this fieldwork in the curriculum?

F. Which courses taught at your faculty includenpater work? In what year(s) of study? Tell Hyi@fhat kind of
computer work is done. Try to estimate the peagmf study load of each year.

Simulations
Exercises

Report writing
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Others

Which courses taught at your faculty include peojeork? In what year(s) of study? Tell brieflyhat kind of
project work is done. Try to estimate also thecpetage of study load of each kind.

Design
Calculations

Problem analysis

Tell something more about the final project carded at your faculty. Is it compulsory to haveraf project at the
end of the program(s)? How much credits are gteethe final project?... Give the balance betweesigieand
research in the final project.

How do students get in touch with research at yaculty? How and how fast are new research regudtaded in
the courses and the practical work? What is thgpihance of research in curricula and teaching?

How much does your faculty work together with intlysn the field of environment-water, in termssifidents per
year and projects per year? How is this refleateithe courses? What do you think about this coatfm. What
are the (dis)advantages of this co-operation?

What year is, in your opinion, the perfect yeadtoan Erasmus-Socrates program? Why? What dehykiof an
Erasmus-Socrates program?

The Discussion

At the beginning of the discussion everyone wasaddhk introduce themselves followed by an introurctof
ETNET 21 Thematic Network and the goals and aimthisf IBS. The topics were introduced then contthbg
filling out a questionnaire, which would later teetmajor guideline for the IBS. The idea of thesjisanaire was
for the Professor and the facilitators to havettebé&dea and more input on what level to basduhee discussions.

Curriculum

Starting with answering section A in the questiarahe seven participants were students at thaifimg levels:

Bachelor: 3
Master:4

Curriculum in different countries
Students were asked how the educational systengasized in their home countries.
Spain:

Bachelor 3 years more practical

Master 5 years more theory
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Romania:

Long and short term studies

Belgium:

Candidate->Master, Fachhochschuhle

Greece:
University and Technical Institutions
Master 5 years

Tech Inst 5 years->only Bachelor

Sweden:
Master of Science 4.5 years
Bachelor 3 years, Upgrade to Master->+2.5 year$y@ars

Volkshochschuhle 2 years, usually bording school

Finland:

Master 5 years

Austria:

Diploma 5 years

IBS Report “"Teaching Methods and resources” — 5of 13

Industry demand for not so theoretical educatiahraore practical =>

Polytechnical University

Practical work

Students were asked how practical work is involvettheir education.

- Amelie: 1/5 of the time to practical work (projectscus on design (as she is studying architectdiz}o

13 credits out of 60. Students complain as theytd@ve time enough.

Laura: It depends on the classes. 1 hour of thandy3 of practical work. But some subjects is the
opposite. So it's half per each.

Oscar: After second year is quite balanced theshtmupractical and theory.

Nelson: Depends on the subjects. But it's arouri @teory.

Christos: At the laboratories they give them prtgdo develop but it's around 70% theory. Only two
subjects with practical work per year.

Giorgos: same as Christos (same studies)

Carolina: not much, only drawing and Materials @ihGtruction in which students can’t afford to “work
on the field but only see the teacher making ttargles.

Concluding that for everyone the education is mabavork too much on practical work as there iistfa need for a
good base on theoretical level.
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Internships

In Belgium you don’t have to do an internship, y@un do it on your own at the end of your studies, maybe you
can also balance, even if 50% on each field woeldjod. The general thought is that the particgpdon’t think
they have time get some credits out of it.

In Greece it is not compulsory, but many teachkey provide like Summer internships to students ot well
paid, but it is a very good experience. There ase aome projects coming from companies, but moBtp
students take them.

In Belgium the time is restricted for one monthcédgse if you work longer then the parents of thelestits won't
get money from the state (money they get when tiildren are studying) so companies are very rehidia give
internships to students only for a month.

In Sweden you have to work for 17 weeks.

In Timisoara at the end of the year you have t@dertain number of hours, but it is not paid. #¢ &nd you have
to make a report, and you will receive 4 credits.

Conclusions:

Somehow, the time you spend on practical work dépem the student, the subjects and the degreargaiaking.
You need a connection between theory and practiodt. So you need a base to understand what yodcdng.

Students should have the chance to choose whathelto learn (helped by experts who know whay theed to
know); in a general way (topics and subject’s st and also in a personal way (how much tim¢heéy have to
spend on the practical work).

What do companies want? Do they want experts on-opeded students? Do they prefer bachelor or maste
students?

Payment is also connected to what you are studying.

Professor presented some results of the evalusgionto different Universities and the result adrgaite well with
what we have concluded. This is the result of ¥eumtion and we can see that Master degree edudadis more
theory and Bachelor more practical work.

Division of work in studies, defined by workload:

Master:

48% Theory

26% Independent studies
17% Laboratory work
11% Field work

Bachelor:

45% Theory

22% Independent studies
22% Laboratory work
11% Field work
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Students’ evaluations:

Something that's missing at universities is thatythre not up-dated on the tools that we use wtesh get on the
field of work. Aim: loosing less time to explainettiold methods” and more on the modern technologies

One purpose of engineers’ education is to make thenable to learn a lot in five years, and therdéoelop
themselves and their future job while being atd¢bepany. That means leaving university with a wide open
mind of what they can do, so you can cover mangsaiea company and become more specialist whit&ing

Sometimes it's compulsory to work in a company ¢moperation with the university) during the sumner
complete your practical education, during three kge@s an example at Laura’s university, in thedhtear of
studies, groups of students are taking to “createdmpany to see what kind of papers do they netiby.simulate
a possible real situation. Companies of constrostare co-operating too providing internships incltyou can get
credits.

Also it's very interesting that at Amelie’s Univéysas practical training they work on a week pobjand they are
helped by professors and company employees, gihimgtudents a good chance to learn and face angagkoup.

Oscar makes a general question... Do you think tr@epsors should also go from time to time to comgmmand
see how things work?

Teachers at Amelie’s University are all workingaafer the Industry, so they focus their lectures ivery real way.

Nelson: in Spain, full time teachers are not alldu@ work. That made from long time ago, the feeleachers that
they don’t need to work, and they don’t want toddor that possibility.

The fact that teachers can choose the topics th teametimes it's not a good method. As things ligvand the
need to get up-dated it's really important. Thattsy input from students should be taken in consider

In the questionnaire, the questions are relatettdohing resources, so all the questions are tevamt for the
students, but it is good to have their point ofaie

We are changing into a 3 level education: B, M BltD. Some people are still discussion if it shagddliike this.
But maybe this will soon be a fact, so it can beamgseful to discuss about the structure.

Not everybody can go and take an M Sc course. é&btginning you start with B or M Sc. Maybe you gass to
M Sc after, but it is not always that easy.

In M Sc. you study some subjects deeper. You hawe theory, you get a bigger background.

Sometimes you can take a “bridge” course to pasa 8. to M Sc.

In Spain, you don't really have a two level edumatin many studies, because you have to choose=bati. or M.
Sc. at the beginning, and it is not very easy &sgeom one to another.

It is not a good system: if you finish your B. yslwould be able to apply for M. Sc., and not basethe marks you
have got at the B degree. You have to apply farit there are a limited number of places. It isafrse not good
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that you cannot pass more easily from B. to M Seva® supposed in a “lower” position, but nowadaysaly is
almost on the contrary.

In Romania, the studies are called “long form” dslort form”. When you finish high school most dietpeople
want long form, you have to do some exams and abpgron the marks, you will enter or not. You caingo from
the long one to the short one. If you want a degoeehave to finish all the years.

If you finish the short one, you have to pass stesg and if you get it you can go to the long (m& you also have
to make the second one). It is a complicated systegeneral.

In Belgium: two years of general things (you neleel ¢ertificate to go on studying, but it doesn’'tameanything if
you want to work) and after 3 years of engineerfitgs more theoretical). After high school you cgo to
university or to a kind of extended high schoolyéérs and it is more practical, you don’t have amte exam). A
new kind of program is starting. The new and tlesylstem are still working in parallel, if you f&il some subjects,
you will have problems to adapt to the new systganéitional period). The education in Belgium igidied into
Flemish education and French education, so maybdlifferent the system.

In Greece: there are universities (5 years and getua M Sc degree, it was a B degree before), heck tare
technical universities (4 years, it is considers@ad@ degree). If you want to continue, you canerak M Sc for 1
or 2 years more. You can also go directly to a PhD.

In Sweden: M Sc degree (4 and a half year). Whenfiyish high school, you can choose between Bie@s) and
then you can go on to M Sc, but you have to doxdrag/ear. B. is more practical exercises. Theesgsis quite
parallel, but the approaches are different anchéndnd you need more time to finish your studies tii it was
something consecutive.

In Finland: there is a two way system. You can takly M Sc degree, there is no limitation of tirtlee optimum is
5 years, but the average is 6. Now there are paiiypie universities that are of 3 years, they atbngathemselves
as B, but it is not really a B degree. With the ®mla declaration they are trying to introduce ®islegree at
university, but it is messy because they are ned ts do it.

In Austria: at the beginning it was only 5 yearsise and you got a diploma engineering. Some usities are not
very keen on changing. Now there are 5 studiesitia will probably be changed soon. Industry asid§ng for
polytechnic school, with more practical things (wh@u start you are more or less the guarantyythatwill finish
in 4 years); in fact, it is something like techaititraining supported by industry.

General European educational system

What do you think it would be more useful, at therdpean level? Maybe have a B. system can alsotbeipe
mobility of the students (like Socrates prograrikg take the M Sc system in another place.

It is very difficult sometimes to make an equivdlamong the studies of the different universit&ssometimes the
mobility it is not very easy. Also, there is a lugoblem of attitude, because many teachers damst in Erasmus
programs. Students need some security, that'sstigon of the learning agreements between univesdigfore you
move to another one to make an Erasmus. The sydteuld be flexible.

Contents of curriculum: how is the schedule dividedsons vs. practical work? How is throughoutytears of the
studies? How do you would like it to be?
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In Finland the quality should be improved, becatismish education is also said to be quite theoabtiThe quality
of the labs is not good.

You also have a minimum of three months of inteipsim a company; so this can be enough. It isalifif to say if
you should move to a more practical based educatiojust keep it as it is.

Also teachers might be a bit overloaded, so it khba some kind of understanding at this point. Mawe can also
be help by other means, like distance learning, bastzd tools.

In Belgium you can book the tutoring hours with titefessors, via web (or e-mail), and this way goel sure they
are going to help you, and you don’t have to wagugs, etc.

There must be a tutoring system to make life easibpth students and professors.

Belgium: there are studies were the subject arglelivinto three parts: theory, exercises and indéget learning.
There is a settled number of hours for each pargeineral the theoretical part is more importantéfare talking
about the marking. The timetable is adjusted tand it is easier.

About the workload; would you benefit from a gen@avl system? It is an easy way to go a study adhiarad then
don’t have any problem when you are back in youmtqy. It is not a problem of recognition any mdgeit still, the
system doesn’t help if recognition is not guaradtee

Practical work is needed, at least in B. When yout@a work and you find a problem, you feel yowéaot
learned anything when you have been at univerSityit should be learnt at the university.

Final project

How fast new research influence in the curriculuimihe students? Final projects/thesis: where yout?ét the
University, or in cooperation with industry?

Outdated tools; when learning practical skills ch®ol usually older machines are used than whatsed at
companies. More practical work is needed duringcation to see how machines and other tools argghesad in
industry and it is important to get updated infotioa about what kind of tools are being used ostsille
University. Some teachers talk about state-of-théeghnologies, but some others they just sticth&r traditional
lectures.

Not all of the teachers do research. Universitythexare employed by the Universities only to garel prepare
lectures.

Students make their final projects that are basetth® research the professor is supposed to bg.doin

Final project & research. Cooperation with industry

In Belgium you have one mentor and two assistdrds hielp you giving feedback to your project. Yanalso
present it to external people. It is not a closeugr You can do your final project in a companyi,itsts more
practical work rather than research. Afterwards flaue to present your work. Sometimes you can dqtbject
with another person, you can hand it in a sharedkwbough it is not a common situation. Lengthtled project,
around 15-20 ECTS in Belgium. You start looking your project the previous year. (30 ECTS = 1 seéengs
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The amount of credits you get for your projectdally ridiculous compared to the work you do foe fial project.
The students are not supposed to stay much tintettat final project. It depends on how much time yeant to
give it. Teachers should take the responsibilitynaking the timetable better.

So the way ECTS is implemented is not correspondtinthe current situation. The idea is good, beeadtiss
supposed to represent all the courses of the stigieorkload.

How flexible is your curriculum?

In first years you just follow the curricula, ingtHast years you have credits that you have tdl fuith subjects
related to your studies; there are also some othatg/ou have to fulfil with subjects from the Whaniversity.

It is not very easy to find equivalent in crediteem you join a Socrates program. If you get aneagemnt, at least
you have a security.

In Sweden at the beginning you don't have any @dieen you have more and more possibilities tasbdhe
subjects, and the last year you can choose it arip) like a specialization, though there are sosogiirements, in
the way that at the end you have something concrete

In Spain, at the beginning you cannot choose angthin higher courses you have “optional” subjeetsd you
choose between several subjects related to yodiestu

If there is no specialization, you choose whatewer want, but it is not very well done, because yway not find
places for the subjects you want to do.

In Greece, similar.

In Romania, after the two first years you have hoase the specialization, but it depends on youwksngou will
end up making one or the other. Inside each spegi@in you don’'t have much freedom.

In Finland, it is quite free. The first years yoet ghe basis. You can divided in parts, one paradly the basis, and
the other part is the basis for the type of stuglms are taking. After that you can choose the nsainect of your
studies, and besides you can have other coursethelrend you have something like 30% of freedonthie
curriculum.

Mobility

Most of the times you have the opportunity to gmewhere else to study, but in general you haventawkthe
language (that was a bit the idea of the Socratagram).

How easy is to integrate on mobility projectsIhot very easy to go abroad. If you go to maka #e situation
is easier. In general it is better to make the titglproject at the end of the studies.

Students are not very well informed in general.cheas don't really care much about students goingad. Many
others put a lot of difficulties to recognize theucses. And even if you want to go to another usite apart from
those where there are agreements, you have to evakgthing.

In Sweden they have a very strong internationatefflt is very important that the Internationaficd is active at
the school and informs the students about theisipiisies to study abroad.
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You can only go abroad to universities with whibk tniversity has an agreement.

In Greece: there is a lack of information, you havensists, it is not easy to get it.

In Spain: there is a different access to the infdfom and also the motivation and moral supportarhing
agreements are very low equal.

Things to be changed or to improve

About laboratories: more freedom, to define a commetwork of universities where you can move moee fall
this universities should have some common chailatitar (unified system). More support for the mitbilof
students.

A better balance between theory and lab practiebs: take a lot of time, more than theory, and tinethe exams
the theory is more important, for example, so ihdg a balanced system. You can use ECTS systeerewhe
workload is also reflected.

The facilities of the university (like amount ofroputers) should improve. The quality of the labsusth improve
(also related with the facilities). More understagd(increasing the flexibility), they don’t suppaxtra curricular
activities. More support for mobility. More pracidabs using state-of-the-art technology. Morectical exercises
at the first years. Lack of guidance, if we have nouch freedom then it is more difficult go choose.

Easier to get the credit recognized, and the piisgibf choosing more subjects from outside (méreedom).

More information about opportunities for mobility students, internships in companies, etc; and raffreiency in
the process.

More support for extra curricular activities.

Studies need to be more practical, in the way yawehthe chances to work in an enterprise before lgauve
university, or help to have different contacts vitibm.

Are students heard?

Students in Spain are loosing power and they atréstened.

In Chania (Greece), students do have power to rdakisions. They are represented not by the Studeioin but
by organizations of political parties.

In Timisoara, each faculty has a student repreentand all of them are controlled by a generab®nt Union that
manages to change things. So they are also quiterfid.

Last day reflections
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To start | want to say how happy | am to be hemwN know more about education and what is goingnoother
countries. Can now get more involved in for exangiledent union and work for opening doors for shisl¢o go
abroad and to get broadening courses recognized.

Coming to these kinds of events gives you more @aement to work for things to change.

| think another good part of the IBS is that | caake a model. Then out good parts from differemtspaf Europe
and make a better model as a whole. In my coumtngdule is very strict and have now more hopettiiags can
change.

Better view of own system. See that maybe thingsnat that wrong that | thought. Also, interestinghere about
how courses are recognized in different parts abfe.

| realize that the different school systems in per@re very different from each other and havemgivee new
perspectives and this will help me in my work foe student union at my University

Found out that many things are good, but also ety things need to improve. Believe that with gsagport
from own school to go abroad will help improvingthducation in the own school.

We are all from different countries but we aretlai same. We expect the same things from our Usityer

To have one or more days of preparing for the stjgetting more background information and intrcttbn into
the subjects, for example, trainings from professother students or companies.

Preparing for the IBS, to get more information fr@wn school about specific details to have to prese the
others. Now we are guessing about many thingsgshiinat we could have been more up to date withnzore into.

Future Events:

Professor is talking about future events with Etmad informing about participating. These symposiware more
specific into one subject. Next meeting will beTihessaloniki. There will some money to cover trgmng to
participant in this event. More information can foend at the ETNET homepage, under Keywater. Tigery
focused on water relation topics but also givetfiose interested insight into the education mark&urope.

More information about ETNET will be sent to youhsime and also information about how to get movelired
for those who are interested.

Conclusions

The Guidelines of Curriculum were discussed for @rengeneral European educational system. One Eamope
format need content and a framework. It needsHityi and transparency. Exchanges between scheess to be
easy and to avoid confusion there can not be arsllpbsituations. Different duration of the BaohelMaster and
Doctor degree’s were discussed and we agreed tBatkelor should be three years and finishing atédashould
take 5 years. The duration of the Doctor degreelid@ot come to any agreement.
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To easy mobility there is also need for a generadlic recognition system. The ECTS, European Credinsfer
System, where 30 credits equals the workload of semester was introduced. We all agreed that fstem is
good, but there are differences between the wodkloadifferent countries and no equivalence betweeurses.
Also recognition must be guaranteed. We have tabdeout the ERASMUS program where you can study at
minimum one semester at another University in asyntry in European Union. We want more trust, infation
and support from teachers.

We have discussed the flexibility of the educatibaring the first years there is low possibilitydboose courses,
the study program is generally strict and you sthdgic subjects which are mainly theoretical. Dgiyjour last
years you have an increased possibility to choose gwn courses and to specialize after own intefdso, there
is more practical work where you put the theory yawe learned during your first years into practige improve
your education there are also chances to choogenaptredits at own University where recognitisrassured. The
final thesis can be performed within the framewofla SOCRATES or ERASMUS program, in cooperatiothwai
company or with your Professors guidance at thev&fsity.



