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24 ZADITEHTE
Engineering Education
in Switzerland

*
Hannes Bleuler

Switzerland has an old academic
tradition with the first University(Basel)founded in
the 15th century. Today Basel is one of eight can-
tonal universities. These universities have faculties
of mathematics, physics and chemistry, but no en-
gineering faculties. The University of Neuchétel is

known for its work on microtechnology and other
cantonal universities have built a reputation in
fields close to dynamics, for example in connection
with medicine in osteosynthesis(treatment of bone
fractures), but engineering education is not found
at the traditional universities.

This is why the Swiss Federal Institute of Technolo-
gy (in German Eidgendossische Technische Hoch-
schule or ETH)was founded in 1855 It is the only
existing Swiss federal university, education being
mainly a cantonal matter. Switzerland is composed




of 26 cantons corresponding roughly to prefectures
in Japan, but being far more autonomous from the
federal government. The ETH(sometimes also call-
ed “Polytechnic”)is composed of two main parts,
the German language branch in Ziirich with about
3000 professors and 12, 000 students and the French
language branch in Lausanne with about 1000 pro-
fessors and 4000 students. After four years of inten-
sive high level lectures and some practical work, the
ETH Diploma is awarded. It is equivalent to a
masters degree of a reputed Japanese or American
university. There are no bachelor degrees. The en-
trance examination is the Swiss “Matura” corre-
sponding about to the French “Baccalauréat”, valid
for any university. There are quite competitive ex-
aminations after the first and second year of
studies, with only one second try permitted in case
of failure.

This education system, very different from the Jap-
anese or American system, had to be modified and
it is still rapidly ehanging. Especially for the engi-
neering field, the somewhat exclusive ETH needed
to be complemented by several colleges called
“Schools of Engineering” ( German : Héhere
Technische Lehranstalt or HTL). The first engi-
neering school was established in the industrial city
of Winterthur in 1874, but most engineering schools
opened in the 1960s.

Thses schools where originally not counted as uni-
versities, but in recent years they have in fact,
though not yet everywhere in recognition, fully
reached the level of good technical universities with
a degree corresponding to much more than a bache-
lors, in some cases equivalent to a masters. Any en-
gineer visiting such a school and looking at the level
and quality of the diploma projects there can con-
firm this. An example of such a college having
made news in Japan was the Engineering School of
Biel with its first prize in the international solar ve-
hicle race through Australia a year ago.

One of the specialties of the engineering schools is
the fact that they require an apprenticeship in a
relevant profession as an entrance condition, be-
sides the entrance exam. The apprenticeship is an
on-the-job training system well developed in Switz-
erland. It is aimed at learning professional skills

)

ETH
Federal
Institute
of Technology

4 years,
"Vordiplom" exams
after 1 and 2 years

| year

Preparation
for 2nd
"Vordiptom"
exam

and only a small percentage of apprentices will go
on to an engineering school. The fulltime lectures
then last only three years(except when taken part
time). This results in a somewhat different type of
engineer than at the ETH. The HTL engineer is of-
ten more practically oriented than the ETH engi-
neer and he is thus very well prepared for a suc-
cessful professional career in industry and also in
research.

There are now 14 such engineering schools in Switz-
erland which has a population of only 6.5 million, a-
bout half the size of Tokyo’s population. The total
number of graduates in the year 1989 was 2130 for en-
gineering schools and 1630 for the ETH. In most en-
gineering schools, the mechanical and the electrical
departments are at the core.

Roughly 25% of all engineering students choose me-
chanical engineering and 30% choose electrical engi-
neering. This reflects the importance in Switzerland
of industries such as electrical machinery, instru-
mentation, machine tools, textile machines and
watches.

The word “mechatronics”, not yet familiar in the
U.S., has been “imported” to Switzerland and Ger-
many from Japan and there are strong activities in
this field. Robotics has become a popular research
and education topic in both, ETH and engineering
schools. At the ETH, the Mechatronics Lab actually
consists of a group of different Labs including me-
chanics, electronics, computer science and image
processing. Cooperation with industry plays an im-
portant role.

Recently there is growing cooperation between
ETH, Universities and engineering schools. It is
possible to enter the last two years of the ETH (with
an entrance examination) after an engineering
school, resulting in a five year university education
covering a very broad range of practical and theo-
retical knowledge. One of the issues of our educa-
tion system is to achieve better international recog-
nition of the engineering schools.

* Toshiba Chair, Institute of Industrial Science,
University of Tokyo, 7—22— 1 Roppongi, Minato-
ku, Tokyo 106

HTL
Schools of
Engineering

Full-time: 3 years

Part-time: 4-6 years

e . — 4‘
1 Practical training
"Short apprenticeship” (1-2 years)

)
Gymnasium
or other
"Matura”
High School

[

6 years

i

Professional training (apprenticeship)
3-4 years

)

A

'Secondary School” (Junior High School) l

o T

3 years

)

( Elementary School (6 years)

)

Overview of Swiss Educational System:The details of the first 9—12 years of public school may vary sig-
nificantly according to canton. The gymnasiums or “Matura” high schools have a competitive entrance
examination. The various “horizontal” interchange possibilities are relatively recent developments.
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