FelH2tolls of=ojut 2ol TRHTE & UK ct i
O MZ=9 Hrs ”EH’S.SE oA UR| 2 4
2= ZHuS| et LSS ZESI T HHE ARE YotEs A
=HetE fsiod ERE doj2ty ECtEC 1222, ofH FRE M
T Zi=o| Zetug0| Tot AlS Sujol D& U 2= Azl
HXE dho} YIE AYIR it D= ()1 = sigz xwo}Ez

ZEMSE o|™ojn, A CHMoE ZatAQ| -

TiMet g2 27| Hste —.X}: CEDUST(H&t : 02-735-9294)2
Tola}7| Hizich

g
|
|
|
|
|
|
I

[, gEoz WA o A= o SO FTsHoot & o i
i
|
|

-

1. Scientific and technical education
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Some peculiarities of the French higher education system may
at first surprise foreign students :

¢ it does not only take place in universities, but also some-

times in high schools(‘lycees’) even after having obtained a
Baccalaureat(special courses preparing for specialized col-
leges, special technical sections-“STS") and many engineer-
ing schools are small compared to their foreign equiva-
lents(from 30 to 500 students per year).

¢ French universities themselves normally don' t select among

candidates : the Baccalaureat itself opens the doors to high-
er education.

Competition among students occurs for the entry into smaller
colleges, like IUT(technical institutes), STS(special technical sec-
tions), CPGES(preparatory classes for engineering colleges).
engineering schools. Competitive examinations are organized at

~
-—
A

- ZeWSN 7S MSH 15



. FA N o
Eg}‘{\"g‘/ g?_fﬂ.’gﬁ/ S B ’If‘(v\"/ ,\ ,;”\\ Eg'égl "O-Z.Q,}IL’%/\#E
< p

the Baccalureat level, or two years thereafter when leaving preparatory class-
es(bact2 level).

2. Types of scientific and technical Curricula

2.1 Short university-level technical curricula :
There are two large categories of short. two-or-three-year, technical pro-
grams °
+ Technical institutes(IUT) are semi-autonomous structures within universi-
ties, leading to a University Degree in Technology(DUT).
+ Special technical sections(STS) take place within certain high schools and
lead to an equivalent degree, the Higher Technician Certificate(BTS).
These curricula last two years after the Baccalaureat. As they are short and
technology-oriented, they directly lead way to employment. The delivered
degrees are valid at the national level. The students may pursue another year
of studies in some particular area and get the National Specialized Technology
Degree(DNTS). '
Students may also pursue longer studies, for instance in Professional
University Institutes(IUP) or engineering schools.

2.2 Scientific and technical programmes within universities

Scientific university curricula are divided into three levels

« Fitst level(two years), leading to the Non-Specialized Studies
Degree(DEUG)

+ Second level(two years), leading to the Licence degree(bact3 level) and to
the Maitrise degree(bact4 level)

+ Thind level(up to five years), with the Doctoral Qualifying Degree(DEA)
at the end of the first year, and the Doctoral Degree after approximately
three more years of research activity(bact8 level).

Universities deliver other more technically-oriented degrees.

* at the bact2 level : Non Specialized Scientific and Technical Studies
Degree(DEUST) and University Degree(DU).

+ at the bact4 level : Bachelor Degree in Science and Technics(MST).

Bachelor Degree in Corporate Computer ApplicationstMIAGE) both requiring

two years of study after a previous bac+2 degree.
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Professional University Institutes(IUP) which requires three years after a
competitive examination at the bactlevel.
« at the bact5 level : Magister Studies(Magisteres) requiring three years
after a bact2 level. DESS requiring one year after a bact4 level.
* at the bact6 level : Technical Research Degree(DRT) given to students
having conducted technological research in close relation with a company.
All these curricula take place within universities and aim at providing spe-
cialists to industry.

2.3 Long technical studies : the engineering programmes

There are a lot of engineering studies in France. They differ from one anoth-
er on several grounds @ programme duration, kind of entrance examination,
areas covered. Foreign students can't easily grasp a clear picture with such a
large number of sometimes small schools. Common characteristic of these engi-
neering schools : the engineering degree is at bactb level.

The classical model of the specifically French engineering education system

includes two stages :

* two years of preparatory classes(Classes Pr/eparatoires aux Grandes Ecoles
Scientifiques). Preparatory sections are part of some high schools. In these
sections, students are being prepared for the competitive examinations for
entry to Engineering Schools(Grandes Ecoles Scientifiques technically ori~
ented). A few schools of education(Ecoles Normales Superieures, more sci-
entifically oriented) also recruit that way.

» three years of higher technical education within schools.

The better known engineering schools, some of which are 200 or more years

old, follow this model.
However, in the last fourty years, new engineering programmes have been
developed :

*+ some engineering curricula recruit students at the Baccalaureat level (most
of them without a special exam), and give them a 5-year training :

+ others still recruit at the bact+2 level, but accept students who have
already got a degree(DEUG, DUT or BTS) instead of organizing a competition
for students coming from preparatory sections.

Most engineering schools take a few university graduates(bact4) who then

follow the last two years of engineering school with the other students.
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2.4 Masteres
In France, ‘Masteres’ are additional one-year programmes for graduate stu-
dents, offered by engineering or business schools.

3. Various educational paths for engineers in France :A diversified
landscape with common characteristics

¢ A competitive system where the scientific baccalaureat is prevalent

Competition and selection are strongly connected to any engineering educa-
tion, Selection occurs :

- either by the competitive examinations at the end of preparatory

classes(leading to the most prestigious engineering schools),

- or immediately after the Baccalaureat based on students grades and inter-

views.

- or after a few university years, or after IUT or STS.

Access to engineering schools is only open to good or Very good high school
students with sufficient scientific background. However, opening engineering
schools-to graduates of DUT, BTS or DEUG, and developing new engineering
schools(NFT) has allowed high school students with a technological background
to enter engineering schools.

¢ Connection between engineering schools and companies _

In the last 15 years, many relationships have developed between schools and
companies, aiming at adapting the programmes to needs of the job market.
They may lead to true partnerships between schools and companies(sponsoring
student activities forums and seminars, lending equipmet, teaching by compa-
ny representatives). Companies appreciate getting students involved in intern-
ships scheduled within the school curriculum.

Internships were first established because companies claimed that studies
were too abstract, and to prepare future engineers for the workplace.
Internships are now offered in all schools and at least one internship is
mandatory in 90% of the schools.

. Three kinds of internships are organized by schools :

- observation or workman internships

- technician internships

. ESWAD 7S HSH 15
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- engineering internships

These various internships are part of the study programme, and follow one
another in a pedagogical progression. Some of them occur during summer
vacations.

The average total duration of all internships is 28 weeks, but there are big
differences between engineering schools. The last internship(engineering
internship) is usually the longest, lasting about 18 weeks. The total duration
of internships is between 15 and 30% of total study time and sometimes more
than that.

The quality of the internships is important to get a degree : most schools
give it a weight of 10 to 30% in the final grade and some of them only give
the degree after competition of the internships.

4. French Engineering Education Programme Types
4.1 Traditional programme types

¢ Studies organization in traditional engineering schools .

In traditional schools, the engineering degree can usually be obtained after
five years of higher education.

Within these five years, the first two years aim at giving the students basic
scientific training, and a work methodology(first years of five-year engineer-
ing schools, or DEUG, DUT, BTS or preparatory classes).

The engineering training proper lasts three years(about 3000 hours) and
includes : :

- basic scientific training, with many different subjects, covering with less

depth the field of several university four-year curricula(“maitrises”)
" - basic technical training, more or less bound to a large application
sector (chemistry, mechanics....),

- basic diversified training(about 20 to 30% of the allotted time), foreign lan-

guages. economy(economic computations useful for engineers), humanities.

- practical training, sometimes very important, with short or long intern-

ships within companies(with usually at least one personal project ending
studies, more or less similar to an actual industrial case)

Both small and large schools are trying to adapt to their environment
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through changing stress on options which are often revised according to com-
panies needs.

¢ Schools that recruit mainly through Competitive Examinations after scientif-
ic or technical preparatory classes

These are the most numerous @ 112 among 202 in May 1996.

Competitive examinations for entering engineering schools are prepared with-
in preparatory classes of lycees(‘classes preparatoires aux grandes ecoles scien-
tifiques’). Preparation lasts two years after the Baccalaureat or three years if
the student decides to repeat the second year(the year called “mathématiques
speciales’)

Engineering training then follows for three years.

Some competitive exams permit access to several schools, and such unions
create groups of schools. For instance, the “Mines/Ponts’ exam groups 8
schools, while the “‘Centrale/SupElec’ exam groups 7 schools and the “Polytech-
nique’ exam groups 37 schools(23 in physics and 14 in chemistry).

Studies in preparatory classes are particularly tough, because of the intense
effort required and give character reference to those students who were able to
sustain such efforts.

12,478 engineers graduated in 1995 within these programmes(57.7% of the
degrees delivered by schools mainly entered after initial studies).

¢ Schools recruiting mainly at bact2 level, 2 years after high school
degree(DEUG, DUT, BTS level)

41 engineering programmes recruited mainly bact+2 students in May 1996.
Those are almost exclusively programmes internal to Universities.

Recruitment in these programmes occurs mainly through analysis of the stu-
dents' s curriculum vitae(resume) and interviews. Most of the candidates have
a DEUG A(earth and life structure sciences)or B (life or natural sciences)or a
DUT/B. Percentages of course vary from one programme to another. Selection
is most severe:DEUG in no more than 2 years. excellent DUT/BTS with a rel-
evant major.

These schools also recruit a few students of preparatory classes. provided
they have at least successfully passed the written part of the competitive
examinations for the better schools(“admissibilite’). These programmes pro-
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duced 2.638 graduates in 1995. which is more than 12.2% of the toral number
of engineering graduates.

& Schools recruiting mainly at the baccalaureat level
. Fourty nine among the 202 schools recruit directly at the Baccalaureat level.
These programmes are close to their foreign counterparts. such as German
Technical Universities.

Their advantage lies in studies designed from the start for engineering train-
ing. They allow students to choose a major without risks of competitive exam-
inations.

These schools often join together for selection (INSA. ENI. schools of
FESIC) : recruitment may use the students curriculum vitae(INSA), or
examinations(FESIC.ENI), with a complementary discussion with the jury.

Priority is given to scientific high school graduates. whose percentage varies
according to the schools. ENI recruit also technological high school graduates.

Training occurs in 5 years, usually with two cycles(INSA, FESIC):

¢ a first cycle of 2 years. organized according to a plan which can be

- either one of preparatory classes(FESIC type schools). v

- or one of a probation year followed by an orientation year(INSA schools).
# a second cycle of actual engineering training which lasts three years.

Other schools do not distinguish these two cycles(ENI. ESIEE). 6 185 students
graduated from these programmes in 1995.

4.2 Preparing a Doctoral Degree in Engineering Sciences

Obviously, doctoral studies are the most important scientific exchange pro-
grammes of engineering schools or universities(percentage of foreign doctoral
students in ENPC @ more than 50%, in ENST 43%, in INSA, the Institut
National Polytechnique, UTC-- : 40%).

The duration of the preparation of a doctoral degree ranges from 3 to 5
years, according to the following scheme.

- year one of DEA (Diplome d’ Etudes Approfondies)is a preparatory and
qualifying year for doctorate studies. including lectures and research work and
being concluded by the presentation of the research work.
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- 2 to 4 years devoted to research work leading to the writing and presenta-
tion of a doctorate thesis. Candidate selection and admission are under the
responsibility of a committee which usually meets twice, in June and
Setember.

Admission may occur at two levels :

- DEA-level(Ph D qualifying year)for foreign students whose degree is least
at bact4 level : the DEA is usually considered as a preparatory year for the
doctorate thesis, but it may also be a final degree in some engineering schools,

. students registered in the last year of the engineering curricalum may pre-
pare simultaneously the DEA. with some additional research work:

- thesis preparation level(after exemption from DEA) for foreign students
whose degree is at least at the enginenring degree or bact5 level.

There is no automatic equivalence system for recognizing foreign degrees.
The adimssion committees. when deciding the admission of students in DEA
or thesis studies. take into account all previous studies of the candidates. their
grades. personal projects. and their ability to follow the French doctoral stud-
ies. Therefore a well-ranked foreign engineering degree does not guarantee
exemption from the DEA.

Before worrying. about administrative procedures for registering in doctoral
studies. the candidate should get in touch with the faculty member in charge
of the programme in order to tell him about his ideas and motivation.

# Thesis under joint sponsorship by French and foreign higher education insti-
tutions

In January, 1994. the French Minister for Higher Education and Research
decided to authorize French higher education institutions to give doctor titles
jointly with their foreign équivalent. This aims at developing scientific cooper-
ation between French and foreign research teams by facilitating mobility of
Ph.D.students. :

These thesis are being alternatively prepared within both institutions under
the superviion of both advisers. The thesis has to be wtitten in one of the
national languages of the two countries. and a summary has to be written in
the other language. The thesis is submitted only once to a jury including the
same number of scientific representatives of both countries.

28 - ZENKD 7|E HS5H 1=



slesh g| sleah gi siesh g| sieah g| sieah g| SIBaj G| SIEaA
sjooyog bug [
1uaI8Ip 8y}
o mc%_wmvoum ainjepipues |
uoljesedaid jo $98IN00 l
adA) Jey1o Jo $98IN02 SHNLVAIANYD 21JNUBIOS
(sa1sAyd/sylew) dlj11usios eJousg)
sesse)o |esousb ainjepipued z
Aiojeledald 4
VAT L NOTdIGHOA
‘6u3 Jo '0g
HOT3HOvE
.............................. Bujureny €
[eo110eld
: v yiuow g
buz Jo og bu3 10 og 819A) 81947 Buipnjoul
H013HOVE 10 Y31SYIN Bulissuibug uoliesijelosdg Buneauibug | | uonesyesadg v
paziieloadg ~ pezi|eioadg
JNCTdIQ [IA1D HN3IINIONI
HNIINFONI OHIINAONI HNIINIONI NOTdIC g
‘bu3 1o ‘og
H3LSYIN
sallislaAiun SETRIETN [V sjooyos Sa1ISIBAIUN GG
SIIVIS NOGSNIY Bursesuibug salllsianiun S811ISIBAIUN [ea1uyos|
a31INN Q3LINN FONVHS NIVdS NNIDT3E ANYIAHIO

S3IHINNOD LN3H3I441a NI 37111 HO 334H3IQ HIINIONT FHL OL ONIAVI] SIWIHIS IAILVHVYANOD

2

H5H 18

SmSn 7is

ppru &
=)



sieah gi slesh g| sieshA g| sleah g| S1edA g| SIBBA §] SIBOA
salpnis
|BOUYD8)
Ansnput ul sieah z laye 585109 L
Buluesy Jesh uoIssIwpe [eo1Uy28)
L Butpniout 40 [8n8( pug [esousb aIniepipued || AJ1snpul ui
8Wayos 8sinog
S1MpuEeg Buuiesy
w! @ ok |+ 2
........................................................................................ wmm;:ou
ainiepipueds gz slwepeoe
uoljest|elosds SIERA € ¢
Adlsnpuy .
ABojouyoal jo u Buiuieny uoljesljetoads
Buresuibug Bug 10 "ag sieeh 7 OOIND3L
HOTEHOVS HOT3HOVE sapnjou OHIINIONI Hal p
T3HLSNANI HNAINIONI
HNIINIDNI WOTdIa
JNOTdIA
HNIINIONI g
sinalusbujp  elssiuabu) ep s|a141snpu|
SUOIlBWLIO{  SelielIsIaAIuN sinailedng uel
sa11ISIsAIUN SOI1ISIOAIUN s8|[eAnop sejenosy SINMNSUL  nyosyooyyoey 3 9
S3LVIS A3LINN  INOASNIY G3LINN FONVHS NIVdS ANIDEE ANVIAHEID

SIIHINNOD LNIHISHIQ NI SWVYHOOHd DONIYIINIONT A3 LNIIHO I01L0VHd 40 STINIHIOS JAILYHVANOD

s

b71E Mad 1

=]
OF
=
ol

+



4.3 Conference des Grandes Ecoles

¢ The “Grandes Ecoles’

Some facts

Over 60% of the managing directors and the chief executives in France' s 100
largest firms are graduates of the “Grandes Ecoles’ (GE). Broad courses of
study enable them to assume top positions and offer them different career pos-
sibilities.

What are the ‘Grandes Ecoles’?

They are higher educational institutions primanly in engineering and man-
agement, that award degrees after the “baccalaureat’ (secondary school diplo-

ma)+5 or 6 years of study. They are accredited by the Ministry of Higher
Education.

Characteristics of the Grandes Ecoles

- small size(300 to 1000 students)

- highly selective admission process

- quality programmes, integrated and flexible

- traditional close ties with industries

* autonomy within the French educational system
- high calibre research

- European and international focus

IACCREDITED PROGRAMMES ]

1) THE ‘GRANDES ECOLES D INGENIEURS
-3-year Grandes Ecoles : 113"
duration of studies: 3 years

entry level : nation-wide “concours’ after the ‘classes preparatoires’
(= specific 2-year undergraduate programme)
number of graduates(1995):127480
(*) A few Grandes Ecoles have a 4-year programme and recruit after the
first year of classes Preparatoires.
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-b-year Grandes Ecoles:49

- the INSA in Lyon.Rennes, Rouen.Toulouse. the ENI. in Belfort, Brest,
Metz, St Etrenne, Tarbes

- most Private institutions

- 15 other institutions among which UTC

duration of studies : b years
entry level : nation-wide “concours’ after the “baccalaureat’
- number of graduates(1995) : 6,170

-the specialised Grandes Ecoles : 21

(+ specialised programmes in the above mentioned 3-year and 5-year Grandes
Ecoles)

duration of studies : 1 year

entry level : engineering degree(=bac + 5Syears)

number of graduates(1995) : 860

2) UNIVERSITY ENGINEERING PROGRAMMES(about 92)

duration of studies : 3 years

entry level : university degree at level bac+2 years i.e. DEUG.BTS,DUT
number of graduates(1996) : 7,605

3) CONTINUING EDUCATION PROGRAMMES

- mainly at CNAM.CESI,INPSA ,EITARC/CNEARC

duration of studies : variable

enrty level @ variable

- the so-called programme ‘Fontanet” : in about 30 Grandes Ecoles among
those mentioned above

duration of studies @ 2 years(after the last two years of the main engineer-

ing studies in a Grande Ecole)
entry level DUT/BTS+3 years of professional experience

t
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4) The “NOUVELLES FORMATIONS D' INGENIEURS(NFI)" :Sandwich
-courses
Created in 1991 in order to meet the demand of industry for production engi-
neers and allow the social advancement of technicians.

They involved several partners:

- a professional sector

- big-sized companies

- educational institutions
-main studies : 25 courses

duration of studies : 5 years or 3 years

entry level: “baccaiauréat’ or DUT/BTS(degree after 2 years at the university)

continuing education : 58 courses
duration of studies : 2 years
entry level : degree ofter 2 years of universify studies professian experience

[TRANSFER POSSIBILITES |

Holders of an academic degree(DEUG. BTS. DUT, Maitrise) may apply
through a selective admission process to a Grande Ecole.

'YEARLY OUTPUT OF GRADUATES |

TYPES OF PROGRAMMES 1992 1993 1994 1995 1996
GRANDES ECOLES OF

16,201 .70 20,562 18, 16,08
ENGINEERING 17.705 600 4
UNIVERSITY STUDIES : 1,622 1.805 2,660 7,605
TOTAL 17,823 19,510 20,562 21,310 22,689
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INUMBER OF STUDENTS |
Number of students
Institutions Types of Instutions 1996-97
and ministries Registered Degrees
96-97 awarded in 96
92 university programs 24,839 7.605
124 5 ENI 902 ) 694
public institutions 4 INSA 1.870 1,644
(authority © Ministry ?nzsfi‘tjsct’i"o"nmous 11 ENSAM* alike 1,459 1,419
of Education) 12 Others 1.683 1,460
TOTAL 5,914 5,117
15 Agriculture 3,635 1,215
13 Defense 3,672 1,230
% o 7 Industry 2,653 635
public institutions 3 Post and telecommunications 1,630 638
(authority - other 5 Equipment, housing 1,342 469
ministries) 2 City of Paris 357 108
1 Employment, social affairs 13 17
' TOTAL 13,202 4,312
68 private institutions 18,993 5,6b5
TOTAL : 238 76,841 22,689
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