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There 1s great deal of fruitless discussion about the véjue of ‘*
.comparative studies in higher edugation. But there Tdfi be-
little disagreement that occasionally a topic or a problem
arises in such a manner that it clearly speaks.to mattcrs and
issues that transcend the country ‘of origin. Such-a paper is
this_one presented here by the ICED. .

-

Hans Leussink is an engineer by profession dnd an educa-
tional admimstrator by the dictates of fate. His clear-headed
tough mind was early recognized for the'leadership of Ger-
man hlgher cducation and science. As president of the West- .
deutsche Rektoren Konferenz, chairman of the Wissen- |
schaftsrat, Minister of Education and Science, a member of
the Senate of the VIax-Planck Institute for Educational
Research, and now a difector of the Krupp and Volkswagcn
Foundations, as well as the peripatetic international consul-
tant to Berthold Beitz of the Krupp Foundation, Hans
Leussink has had and continues to have a full and useful life.

-

This is a translation of a paper delivered in German at the . -

University of Kdrlsruhe in June 1975 , on the occasion of the |

- Unisersity's $50th
rent dilemmas of science and engmecrmg that are cledrly

universal. The ICED is pleased to bring this lmpo;tdnt speech .

to it own special audience.

James A. Perkins, Chairman ’?
International Council for, \&0
* | Educatnondl Dcvc10pment
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Such a general topic could be approached I numeraus ways. - )
However, it was certainly not the intention to consider the

situation in the ‘Féderal Republic of Germany exclusively,

but rather to go beyond our borders in today’s world. Not .

only is this the only approach prﬁr to the topic; but as a

people so dependent upon the international exchange of

goods—and - thereby _also upon intellectual exchange—we -
Germans should always at least make the attempt to consider

the state of affairs in the rest of the world.

-

y The Current State‘o.f the 'Sciences iri General

First of all, the topic demands that engineering sciences be
considered in a very general way, in their relationships to o
other fields; they are after all a part of the whole, They have .
' their share in the fate of this sector of possnble humari
"y "‘dmmmmmfmmﬁwm e
1s séen globally, phenomena contributing to a crisis situa-
e tion have the upper hand at the moment. The student un’
rest of recent years, which has now diminished or is in the
- process of doing so, could be seen as the visible indication of
this. The decreasing attractiveness of teaching and research, .
which finds expression in the taxpayer’s growing unwilling-
. ness to provide the ever—gr‘owinﬁg means for these activities,

5 Y
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- has its most painful effects on the internal snuatton in.
institutions of higher learning.

The "German university . ever since the founding of the
University of Berlin in 1810 (an mstitution whose basic.
‘philosophy was derived from many sources and formulated
most pregnantly by Wilhelm von Humboldt) o;@upled a
unique position as a model of excellence to be imitated in the :
. world for over 100 years. For.about 40 years. this has no ™
longer been the case. The Anglo-Saxon university, which has
. preserved some essential structural characteristics of the
medieval university. has in its Amrerican maniféstation de- -
veloped a far greater influence since the nineteen thirties. It w
would take quite some time to prove this claim with
sufficient examples, and above all to trace the developments
in the history of the mind which have led to such a result.
For the moment. however, we must satisfy ourselves with the
simple statement that such is the case.

-

Now no one should bemoan this develdpment. Rather, one
should regard the phenomenon with wonder and be proud of
the fact that a relatwely small people in the heart of Europe
never really umted politically for a long penod should have
been able to a«,hneu and maintain such a lcddershlp position
for as long as it did. It would have been actually unnatural
for that position to.be maintained forever, I at least am not

A~ “going, to develop an inferiority ‘«.omplex over the loss of first

/ ' place. * ) _

e

> And indeed many essential features of our classical

university model have been assimilated by the American

system. These dre the three basic postulates of Humboldt; .
> :

1. that “in an institution of higher learning™—to use his
words “research must continually be carried out:”

.
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2. that the state must guarantee academic freedom, thdt
is, the freedom to teach and learfy; and

3. that the university has a pedagogical task, i.e. “to

deduce everything from an original pnncnple an‘d )

furthermore to lead evgrything toward an ideal'

finally, to. join that pfinciple and th:s ideal in an

idea.”’

Of these postulates, it is quite clear that the first, the unity

or the connéction of teaching and research, has been .~ _ -

assimilated in American postgraduate education; this can be -

read today im ‘any publlcatlon on 'the development of the

American university system Regarding acadenuc freedom, at

least the freedom to teach is likewise present in America.

However, there.is not much left of the task of an education as _
= formulated by Humboldt in acLordance with ¢ neohumamsm

-~

One of the most mteresting explanations for the current
difficult situation of science and reseafch that I have heard
recently is by Clark Kerr, the former President of the Stafe
.University, of California at Berkeley, a man highly respected
in acddemic circles throughout the world. As is well known,
he was fired in a civil rights dispute by Governor Reagan. In
Princeton, Kerr said recently that the present serious prob-
lems in higher educatlon are the result in large measure of its
own unique successes in the postwar period; he made a
number of points, a few of which [ want to cite here:

e « * ‘ 4
S The lm‘ﬁﬁyg—yﬁcﬁﬁafbﬁkwmm%ﬂm‘#——ﬂ
students. In many countries this led to the over- '
taxing~of capacities in traditional institutions which
were unprepared. ' ’
Universities helped to preserve freedom and con-
ducted effective opposition against repressive polit-
ical measures. (This is something that"they have done

to

-




Engineering Sc'iences in Today’s World

again and again. by the way ) The price they paid for
- - -~ this-perhaps this is even Fnderstandable—was de-
creased support from those in the public segtor who
were attauked
As the number of people who had attended a -
- . umversxty increased for a given age group, the spccnal
i . social status.conferred by the possession of a degree
decreased: thus the impetus to attend became less i in-
dsmnch asclitist benefits were replaced by what the -
* Americans- call “meritocracy.” that is, the domi-
ngtion by those who deserve it by having personally ,
accomplished something, eminent. In any casc the
_bereentage of dt&ndunw by male students in Amerlm :

is on the decling:
‘4. Blue-collar workers trained .in trade sdlools earn jUSt

. as much ‘as thé white collar workers who have
s completed a traditional gcademic cducatlon Thus®

‘ the investment m a unmrsnty education does not
pay off financCially. Kerr mentioned the fact that -

“sanitation workers” m San Francisco are earning

one and one-half times as much as an assistant

professor at Berkeley. h

‘5. In the course of their explosive development, mod-

ern natural sciences and technology have made

possible such apocalyptic devices as the atomic

bomb. Of late it seems that biological manipulation

is no longer out of the question. In general the

feeling is increasing that science could constitute as

. greata danger to humanity as it deesabeneft— . ——

Sonie parts of this description are already applicable today
to our own situation in Germany. Other parts will prabably
become acute for us in several yedrs, given the usual phase

lag. N

-

In general, Kerr concludes that his statements are least
relevant for engineering studies, that there the development is

[ . . 8

.
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steadier and takes place with fewer abrupt leaps than in other
fields.

3

Engmeen'ig, Sciences in the Cosmos of all Fields

of Higher, Learning, Particularly in their Relationship

to the Humanities (Celstcswmensclmtten)

in Volume 15 of the joumul ["ri:.leri(’i’ana, the Jubilee

Volume, there is a series of interesting and to some extent

quite novel observatrons on the special phuc of engineering
= science . the overall context of higher learning: here a
-7 histoncal treatment  was - dong by Messrs. Bussmani,

Neumaier. and Rumpf, and 4 treatment of science theory was

offered by . Messrs. Lenk and Ropohl.! These colleagues get

right down to the essence of the matter. | recommend very

much that anyone mterested mn this topic | read these studies.

Allow me to add just a few remarks to what is contained 'in

that volume. . .

At the beginning of our century the classical German
universities,  with their  orientation toward the cultural
setences. accomplished as you know - the unique historical
feat of foremg the Technical Universities (Technische

o o Incllen) to have ther Ph.D. graduates write their
Dr.-Ing. (Doctor of Engmeering) titles in Gothic rather than
Latin letters. Today we can only laugh charitably at this:
what happened rmlly was that a German engineering degree,
————cwas - the case WiHT-HredesTamation—nmde-in Germany
_o which was required to be put on products once considered
inferior to British wares, soon came to be regarded as a sign
of quality.

"alter Bussmaenn, hlaus Neumaer. Hans Rumpf, Hans Lenk. and Gunther
Ropohl Friderictana, Volume 15, appeared tn December 1974,

/ * Q .
]
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, '

And also the old arrogance of the speculative (rdsonierende)
intelligentsig—here I am borrowing a term read recently in a
piece by a philosopher?, which, cloaked in a new extremely
esoteric language, “appoints itself the ideological leadersh;

. elite, privileged to indulge in intellectual reflection,” will n

?

bother us engineers who are dismissed as “doers™ (even some
‘politicians are so designated ‘nowadays). After all, we do not
really think that everything is‘ doable, But those of us who ——
know their business are at least aware of what is doable, and -
what is not—in contrast to the worthy visionaries.

Thus I have never been bothered at being . called a
technocrat, or when people say that I do things technocrat-
ically. Of course technical activity, including engineering
science, must continually be questioned. However, it must
seriously be doubted whether the real key to the solution of
our problems is offered by people like Jiirgen Habermas, who

“emands “‘the public, unlimited' and democratic (free of

supremacy) discussion, of activity-oriented principles and
norms at all levels of the pdiitical or still to be politicized
process of forming of willpower.”

- )

After all, this has been tried often enough in recent years.
With what results? For example, [ can imagine that we would
have spared ourselves much wasted energy had we folJ\pWed
more closely the stiictural model for universities which was
recommended by the Scientific Council (Wissenschaftsrat) in
November 1968. But this model whs rejected as “techno-

" cratic;” the ostensible reasons were that it provided for a

“restrictive regulation of access to higher education, an
insufficiently open process of forming of the willpower. an
asymmetrical double rule of academic representatives on the

»

Libbe, “Wie fortschritthch ist der Fortschntt noch™ (“How Progressive 1s
Progress Today"), Frankfurter Allgcrm:mc Zewtung, No. 27, Feb. I, 1975.

10
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¢
one hand and presidents reinforced by t;xtruuniv ity power
on the other, and finally a mediatien over the univef ity by,
social forces which have mnot been democratically’ legiti-

. e . - .
mized.” Meunwhl]e, howevyer, actual practice is approaching
this denounced model 'm‘o} > and more.

«
. ]

The statement by Kerr just cited, that the development in
engineering studies has been steadier than in most other
fields, also “corresponds to the obsé€rvations that one can
make on the German scene. Even a reference to such a
seemingly superficial phenomenon as the development of
numbers of students in the engineering faculties of our
university confirms the tendency.

The total humber of students increased by, approiimately
4000 m 1950° 6000 in-1965, and 10,000.in 1975;{in other
words, from 100% to 150%to 250%. The total of engineering

‘students, on the other-hand, increased by 3000, 4000, amd

about 4,700, or 100%, 1307, and 160%. Thus between 1965
and 1975 the total of engineering students increased qnly
one-third as much as that of all students. ‘-

Another exaniple. Despite the same law governig higher
education in Berlin (Berliner Hodhschuigeserz) in bqth cases,
one has never heard of graduates of the technical fagulties of
the Technische Universitdt being rejected by potential ‘em-
ployers simply because they studied in Berlin as opposéd to
graduhles n some fields at the Free University.

©y

-

» .
Engineeriny and the Natural Sciences -

5
Concerning the relationship between engineering and the
natural scienies, I believe that one can discern an increasingly

close affihation and w-beller mytual understanding. Of
. “

11
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course the determining Jfactor in the natural sciences still
remains the orientation toward pure knowledge, while the
engineering sciences are concerned primarily with that which
is technically possible to accomplish.

I hardly need to mention in thjs context that the natural
sciences could not work at all, for example in radio
astronomy or outer space research, without.the complex
electronic measuring devices which- in tum were first de-
veloped on the basis of results of pure research in semicon-
ductors and especially solid state.

But consider. for ewxampie, plasma physics as conducted in
Garchfhg: what is natural science here, and what is engi-
neering? Is the goal here more an increased _knowledge of this.
puuhar aggregate state of matter, or is it more the fusion
reactor as a new source of enérgy? What is this relationship in
our centers of atomic research? Is modern oceanography
primarily biology, or is it engineering? Does modern rock
mechanics belong more to basic geological or geophysical
research, or is it chiefly 4 means for avoiding catastrophes in
the construction of dams and tunnels? Where does one assign

. communication science - to mathematics or to engineering?
Will the Space Lab sepve one area Jnore than the other, or
perhaps both at the same time? ‘ ‘

.

I believe that posing such questlons is becoming more and .
more fruitless. To the desngnatlon ‘engineering sciences”
applying natural sciences, one ¢an today oppose- at leasl ina,
number of disciplines - the term “natural sciences™ as pure
research whose limits are, however, determmed by the
possibilities developed through the erigineering sciences.

'

1

Obviously the natural sciences still retain a sort of
pioneering role. The process of rapprochement between the

. ' 12 o
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two areas Is evidenced 1n engineering at times by an especially
strong emphasis on a scientific orientation (}erwissenschaft-
lichung)—-perhaps one should say an orientation toward the
natural sciences (Vernatunwissenschaftlichung)—-and by a
concentration on mathematics and analysis. This was the case
in the post-Sputnik period. Then, however, more attention is
again paid to that which uniquely characterized engineering,
namely synthesis, the feeling for sound construction in the
building’ of machines and large architectural structures, the
systematic-analytical relationship in the infrastructure and
energy outlays of civil engineering or in the comimunications
field of electronics.

It would seem forced if I were to %:empt to maintain an
absolutely discrete division between the natural sciences on
the one hand and engineering on the other. Without

s disparaging the “pure” natural sciences, therefore, most of

# what has been said applies to both, and—unavoidably —even

beyond them to include the totality of modern science,
especially as far as the teaching aspect is concerned.

University Systems Otitside Germany
Significantly, the doubt concerning the educational value of
the natural sciences—or, eéven worse, of engineering—in
Germany, as documented by my colleagu¢ Ruppel in the
Jubilee Volume of Fridericiana already mentioned, has never
been so strong in other industrialized{n@tions. L
2 4 v

It is true that in the French system of higher education,
the natural sciences and engineering also developed outside of
the universities —but more for the opposite reason. Napoleon .
dispossessed the old universities, depriving them above all of
their research functlon he made the newly created Grandes

oI &
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Ecoles into the most mporlarﬁld respected institutions. In
large measure they formed the ruling elite of the country.
and they continue to do so today. One of the most important
of these. then and now, was the Lcole Polytechnique
founded in 1795 in Paris. which was the sponsor at the
fpundmg of our institution in Karlsruhe. ‘ o

.

»

Regarding the American university, .one must first of all
state that there is no such thing as the American university.
Of course there are some common basic characteristics
among the institutions in this highly differentie{tedvin
quantity and quality—system. First of all there_is the
medieval faculty of arts, the liberal arts college. This
institution. as opposed to our system, has retained much of
its original function. Usually it leads to a Bachelor’s degree in
four years. one matriculates#t.age 17 or 18. It provides a
general education, as well as a more specialized training -one

that we sometimes very unjustly denigrate.

.

The land-grant universities came into being tﬁrough'the
Morrill Acts of 1862 and 1890. They provided the American
university, system with another special characteristic, one that
became especially significant for engineering studies. These
never had to struggle for recognition, and there it was never
questioned that so-called social relevance is a legitimate
demand on the universities even though this is by no means
the exclusive criterion for their existence.

»

This structure has a traditipnal track of four years of
undergraduate study terminating with the Bachelor’s degree,

.which satisfies “the vast majority of students, and the

subsequent postgraduate study ending with a Master’s or
Doctor’s degree. Such a setup proved to be astoundingly
ﬂsxnblc and ddaptable in the era of the rapid transition from
the "elite university—this was also true of the American

.

» 14
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university at one time—to the mass university stage. where we
Germans are at the moment, and finally to the system of
universal college education. where entrants amount to more
than 50% of a ‘respective age group. One of the reasons: for
this 1s certainly that in principle no stage in the track signifies
an absolutely final termination of study. -

When one also considers the recent American development
of  two-year, junior colleges, together with a mode of
mstructlon which is much more like that in secondary
schools than ds the case with us, as well as an entrance
procedure which varies greatly with the individual institu-
tions, then it becomes evident that we are lookirig at a
tertiary educational system which was clearly capable of
absorbing the. mass demand for education;, it is able to
conform to rapidly altering needs: it knows no dead ends;
and 1t bridges optimally the ultimately irreconcilable antag-
onism betweent social need and:individua] demand.

This basic American strutture, evident in the more than
2,500 institutions of the tertiary educational system, ap-
plies—except for medicine—to the humanities and social
sciences as well. However, it developed primarily in response
to the needs of the technical fields and the riatural sciences.

I will pass over the British system, which, although it
demonstrates some departures, 1s still the mother of the
American system and shas the same basic structure. In
contrast with the development in our country engmeermg
studies have only recent]y established themselves in special
institutions, the Colleges of Advanced Technology (CAT).
This term could be more or less directly translated by the
German Technische Hochschule. Formerly engineering was
taught exclusively in the traditional universities, including
Oxbridge. . . .

¢ > 15.
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"The situation in the Soviet Union 1s characterized by some
overemphasis of technical specialties. Here-one gets the im-
pression that a onesidedness dominates which is similar to
that once evident in Germany-only this time it is the
opposite pole, the technical fields, which get all the atten-
tion. This can be seen for éxample in Akademgorodok, the
research settlement of, the Soviet Academy of Science which
is east of the Urals near Novosibirsk, here one can experience
a very®intimate symbiosis: befween the natural sciences,
mathematics, and engineering. Also significant is the high
esteem in which engineers and natural scientists are held in
the Soviet Union, the political leadership elite consists in-
large measure of people with training in engineering,

Educational Systems Adapting to
Modern Needs

Technological and scientific factors which are contribiting to
the ever greater complexity of modern life can certainly be
dealt with more easily in a flexible system than in one which
is rigid. This demand for ﬂexibilitf' and differentiation is
demopstrated most clearly in that area where modern life is
formed’ AUt where technology _must simultaneously be
brought dn‘der control. This is especially true in engineering
sciences. ¥ntil a few decades ago, this demand was met in a
manner which has. always been admired throughout the
world, in the splitting up of our system of technical
education into training as apprentices in the trades and in
industry, schools for technicians, engineering schools (/nge-
nieurschulen), and the engineering facult”ies at the Technische

)

Hochschulen and universities. .

% f

Unfortunately this system, which for so long functioned as
a model to emulate, had two dra\ybacks which became more

a .

.
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. . 1
and more serious. On the one hand. it was not “\ﬂexible,
enough 1n itself. also. it was not open enough for transitions
from one step to the next. or from one field to anotheY. Each
step was in principle closed off from the others. ﬂ\<: was
most evident 1n the two highest stages. the engineering
schools and the Technische Hochschulen. ‘

Well. this in itself perhaps would not have been such a
source of dissatisfaction. However, the discrepancies in
prestnge between the various levels’ were and are matched by
very great differences in material compensation. This is
essentially a consequence of the hierarchy of careers in state
service, something which 1§-almost impossible to understand
rationally. The state, though, is for us a determining factor in
_ theformation of the entire society; this is perhaps more the
case with Germans than with any other people.

-~
- enm
’» i

But it is senscless_to try’to cliange §6mething significantly
at the beginning of the chain leading from training to a '
profession, namely in school and in higher education, while
" leaving everything the same .at the other-end, in the
professions. i

. . .

4

Therefore 1 am, becoming more and mrore convinced that
all educational reform at least in the areasAhinted at here~is
In vain if ‘the state is not prepared to alter its civil service
regulations, after all,‘the educatiénal sfstem s hitherto
conformed exactly to these regulations. Tfie outlook is bleak,
however. , . W ' . ’

.

Pessnmlsm is the only possible outlook here. This is
Lonﬁrmed by my awn experiences with the. Federdl Ministry
of the Interior in Bonn, by recent statements from, authori-
tative sources in the Federal Government, as well as the
predictable behavior of the legislative branch in this area,

17
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especially the Bundestag. This civil service sy"stcm. which
penetratingly recks ‘of the medieval guilds. will be very
difficult to change in any wdy. And whenever the parliaments
make even the most moderate suggestions aimed at cau-
tiously looscning up the system. the bureaucracy in the

exgcutive branch offers massive resistance. this could re-

cently be observed in Stuttgart,ﬂ the capital of Baden-
Wirttemberg. -

It may be painful for those affected. But doing away with
an elitist educational system in schools and universities also
means doing away with the guarantee of employment and
compensation. Unfortunately, one cannot have it both ways.
o the one hand 4 mass educational system with its greater
equality of op'portunity. and at the same time the guaranteed
coupling of the training system and professional success of
the elitist system. Indeed. equality- of opportunity means a
greater risk” '

B ¥

As is well known. In initial, well-thought-out proposal to
get some much-needed flexibility into higher education—and
here one was thinking especially of engineering science—was
made in 1966 and 1967 here in.Baden-Wurttemberg under
the aegis of my collcague Wilhelm Hahn*: this was the
Gesumthodhschule  (comprehensive  institugion of higher
learning) Project. This was one of the few original German
ideas which has stimulated great interest and attention in the
international academic community since the end of the war.
On the other hand, one could perhaps look at the matter a
bit less amably and term it an aftempt to adapt our system
to that in the United States, which is now the pacesetter for
the world. ‘ . )

-
*The present Minster of Cultural Affaus 1n Baden-Wurttemberg,

.
"
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Such attémpts at adiptation are widespread,.by the way.
Various French proposals for training in engineering-unlike
the German ones, it was possible to actually carry them
out—could also be viewed thus. This is so whether we look at
the Insa’s the Instituts Nationeaux des Sciences Appliquées
which were jnaugurated by Jean Capelle in the  1950s
(indeed, our oldest partnerﬁhip at Karlsruhe is with such an

Institute in Villeurbonne near Lyon), or at the more recent
two—year courses of the Instituts Universitaires de Tech- ]

nologie, which since 1966 have been et up at French
universities.

The Japanese system of higher education, which at first
was strongly influenced by Central European systems, not
i®™st by the German, has also clearly turned toward the
American system since the last war.

It is significant that in the course of further discussion.of
the Gesamthochschyle, there was first of 4]l a controversy
over, the quite dogmatlc questlon of whether it should be

“integrated™ or “‘cooperative,’ am‘iu the question of teachers’
salaries, level H4 versus H2, plus that of the payment of
graduates in state employment, level A12 or Al13 or even
higher, shone forth all too clearly from behind camouflaging
questions of status. It is further characteristic of the situation
that in the overall educatipnal plan of 1973, of the
Federal-State Commission for Educational Planning, the
proposal of the Scientific Council t¢ set the share of the
short form of study (i.e., one lasting about thrée years) in a
comprehensive >ystem of higher education at about 15-18%,
whereas the long form (4-5 years' of study) getting 5-67% -to-
gether these would thus account for about 25% of an age
group-was almost turned completely around by the Federal-
State Commission (Bund-Lander Kummission) because of the’
inhibitions just mentioned. Now the short form is to make up

19
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“about 8% and the long form 167%. amounting to 24% of an
age group. From the standpoint ot all systems of higher
educatrorr with consistent conseeutive differentiation, this is
anythind but a rational proposal. '

Meanwhile. as 15 well know, a ser'sS of Gesamthoch-
schulen have Been set up in the T zbRepublic. Also. the -
higher education complex in and around Karisruhe is
supposed to be joined soon into 4 cooperative Gesamthoch-

. sehule dLLOl ing to Jegislation in lhc state of Baden-Wurttem-
bcrf7 et us hopé that 1n this project, unlike so many other
medstures taken jn recent years, « complication of matters and

, 4 waste of resources can be avoided and that the most

. pressing problems, above ull in the area of teaching, move at

' east a step nearer to a solution. This at’least would be my

desire on the 150th birthday of‘this school which has been so
successful up to now,

ve

-

’ Evaluation of the Current Situation _

- How canthe present state of our engineering sciences be
_ characterized?
To begin with the positive side. Parallel with the develop- -

ment 1n the natural sciences, research has' again reached a
remarkably " high level. The pessimistic projections of the
former president of the Germadn Reséfirch Council (Deutsche
Forschungsgemens( lmft) in 1964 concerning research® have
méanwhile thanks to God as to the £ urulzungsgememschaﬂ
.itself~become outmoded. .

*Gerhard  Hess, “Stand und Ruckstand der Porschung mn den Natur-und
lngemeurwnssenschdﬂen * Steiner-Verlag.
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This statement Is supported, for example, by the great
popularity which the Xafldard Research Scholarship Program
for Foreigners admm:tﬁea by the Alexander von Humboldt
Foundation shows in the engineering fields as well as in
others. This.s mcreasingly the case for applicants from highly
industrmliz‘cd countries such das the United States, England,
and Japan. It is perhaps even more significant that the
federal Government’s U.S.-Senior Scientist Program (also
administered by the Humboldt Foundation) has of late
proved very attractive to extremely well-qualified American
engineers. '

. . L

Unfortunately, the situation in the teaching area does not
'pe'rmit such positive statements. Giiticism liere does not
really apply so much to the content Of academic instruction;
constdering the high level of research jugt pointed out, this
cannot be that bad. No, what must be faplted here is the
overfong duration of the course of.study, something which is .
simply incomprehensible to the rest of the "Wworld—except
perhaps in some parts of South America. -

That we permit ourselves to waste two or three years of
youthful creativity, in that the overwhelming majority of
graduates, in higher education, including the majori't‘y' of
engineering graduates, do not complete their education
before the age of 25 to 27,4s coming to be regarded as absurd
by the rest of the world. If we were not so successful in other _
areas—be 1t in the area of social security for all, or in the
production of gotds for worldwide export, to name only
two then one could get the impression that we Germans
were the stupidest people of all.

' N -
-

Is this d sort of luxury that we ,grant ourée]ves in this
matter? But is this a positive luxury, as those who point to
the achievement of general freedom of study wduld have us.

v
f,

“
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believe? I venture to express my doubts here. Indeed, I am
very skeptical about whether it is so beneficial for the
self-development of young people that about ten years elapse
after they attain their majority before they begin.to bear
responsibility, to work creatively, and to stand on their own
two feet. That we permit ourselves this unproductive waste is
no source of self-congratulation for all those concerned: past
and present educational policy makers; Ministers of Educa-
tion, legislators, teachers in higher education, students, and
institutions. Apparently not one of those_involved is capable
individually of getting things moving in this encrusted state
of affairs. In their interaction the elements of this entangled
system of incorrigible conservatism, idg‘.ol‘ogical obfuscation,
excessive concern for the prevailing political climate, laziness,
and indeed irresponsibility, checkmateg and condemns itself
to immobility. Will the participants come to “their senses only
when economic growth begins to slow down, or even when a
crisis occurs’pAnd will the finance ministers finally deal with
the situation by cutting the Gordian knot, directly or
indirectly? A baleful prospect, that. )

So should we rather naively adopt the U.S. educational
system, if it is obviously more flexible and easier to
differentiate? If only it were that simple! Merely adopting

. that which is immediately apparent in t/h'e American system,

namely the structure of courses of study, would not be
enough. And adapting instruction methods increasingly to
those in the lower schools would not help mych elther

At least twO more essential ingredients would have to b¢
added. First, we would have to bid farewell to the prevailing
ideology that in principle all institutions of higher education
are qualitatively equal. And then one would have to concede
to the institutions a measure. of real autonomy regagding their

inner and outer structure especially financial autonomy such

N ' 22
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as that possessed even by state aniversities in the United
States' as well. This would mean that the umversities would
be provided abso with a corresponding administrative, struc-
ture and power- in the sense of a university president
supported by extramural powers, that phenomenon so.
© condemned by some uas well as control by forces which have
not been democratically legitimized,’

_ Well, if we had all these corditions, we would not be in the
situation in which-we find ourselves at present. But tradition
plays a, large role, especially so glorious a tradition as that
posscssed by us. Thus we shall have to go our owp way; it
will be long and difficult. For the moment, however, we shall
not be able to make the same positive statements gbout our
system of dwdemu instryction as we can about our research
establishment and let us hope that the resear«.h aperation will
not be influenced ncgatlve]y by the teaching situation.

Exporting'the University System

What should one do when one wants to export engmeermg
studies with a German onentatnon and in the German )
langyage to developing countries which are. developihg very
fast? )

First of all, considering what has previously been said, it is
rather astounding to see that we are wanted at all in this
business. But we can rejoice, for as it is in the future we shall

evertheless be more dependent on the export of brain power
‘than of Hardware.

Our worldwide reputation as a reliable provider of indus-

trial commodities of all kinds and of high q}lality is
unchanged. And without, a corresponding high level of
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research and development, successes in this field would not
be possible.

Compared with English, it is true that German is not a ~
world lariguage, and it is certainly not a lingua franca of
natural stience and engineering. Still, many important scien-
tific publications, technical reports and standards do appear .
in German. Because of a lack of time and personnel, the

<developing countries see no possibility of translating the
literature important to them into their own language, for
example Arabic or Farg: But they do want to have a
sufficient number of people in their leadership circles who
are not only gapable of reading relevaht German publl‘x‘atlons, ;
but who are also able to fellow the thought patterns which
lie behind them. Futhermore, it is certainly also important
that they want to be able to choose between more
alternatives. In fact weafind ourselves in-this context dealing
with the same competitive forces which we also meet in the
international exchange oéoods.

o

£

How would such an export look in practice? E§§ernally,
the course .of study would have the consecutiveness and
flexibility of the A'merican system; there would be a ra}iona] .
admission’s procedure, a period of four years of study ending
with a professional quallfymg exammatlon Then would
come furthe‘r study w1thnemphdsxs on research until the

. second termination or the doctoral degree. In the first stage,
the course of study would be strictly regulated. '

What we Gerfans would bring as our unique con¥rfbution

is the researuh aspect. But this is difficult to put into prautlce'

o Yas lon as the country has no- extensive, self-initiated
mdustrmldevelopm ent. For research one needs a critical mass
as well‘ds a certain attitude. The quantitative problem of
critical mass can be taken care of relatively easily by bringing .
in the necessary Tesearch personnel from Germany. The

- .

. 24 . 7




Engineering Sciences in Today’s World
‘qualitative problem of the proper favorable atmosphere is
much more difficult to overcome. In engineering research—as
in natural sciences—technical personnel such as laboratory
technicians and foremen are extremely important, aside from
this, however, ideas must also be present. It is well known
that the spirit goes where it wants to—but only there.

. Here one will hav® to come up with something, for
example departmental partnerships which will facilitate a
continual stream of ideas. But this cannot become a one-way
street, from the very beginning it must be done with a view
toward equal part|c1pat|on Also, one could consider getting
German industries ' to assign tasks ip applied research to
universities in the countries to which they export products.

-
. I * *

» The,expectations for such a German-oriénted institution of
hlgher education go far beyond the mere exportation of
techmcal knowlédge and expertlse One would tacitly expect
at the same time to be able to import certain character traits
that people ascribe to us Germans. To put it.somewhat
bombastically, people speak of the Faustian side of the

™ German charaiter. What is meant, to put it %ather more
soberly, is that we do a thing for its own sake; that we show a
certain devotion to a prQJect one that is not mativated by
material interests alone, and _that consequently we carry
something to its cqnclusnon rather ‘than capitulating at the
first serious difficulties. - - o A

%

character of people. *To a great extent university training
between the 18th and 23rd years 6f life cannot do this. Thus
we will have to pour much water into this wine.

/ r . . N

};Ie?e, however, isganother reason to add to the many
others for considerif¥ that the goal cannot be merely a

Of course only the general educational system can find and
develop such qualities if they are to be implanted in the
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technical university consisting only of faculties of engineering
and natural science. Merely the ‘neeessity of taking the™
Gel}naq language und the native nguage beyond the purely
instrumental lével, to consider their intélfécTual contents,
their cultural background and their historical development,
provndes a natural impetus for estabhshmg a complex of
t;umamtles (Geisteswissenschaften), Arehnteeture, which after
all does not see itself exclusively as engineering, and
which - although it has played an essential role in Karlsruhe
ever sinee its founding 150 years ago (and which I have been

‘guilty of neglecting until this” moment)—should dlso be

included in such dehberdtlons early on.

Summary . .
. ' :
Allow me to summarize briefly: Engineering sciences, which’
have always been a key element in our university, are
subject -if to a lesser degree—to the same tensions and
frictions affectmg all fields of hlgher learning, here and
abrdad
The quality of research can be unhesntatmgly charactenzed
as satisfactory. -
" The same cannot be said of academic teaching. Here opne
will not bg able to simply copy the Amefican system. But the
principles of great flexibility, diversification, and efficiency,
which are ogtlmally present in the American system .and
facilitated the transition to the mass umverSIty, will also have
to be lmplemented in some form in Germany,

Thére must be a severance between civil service regulatlons
and the educational system, even though this be painful
because of the horizon of ‘expectations fostered by their
present coupling. y

' ‘26
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Our engineering studies, together with related sciences, still
.enjoy —or now enjoy again—such a worldwide reputatnon that

_ other countries desire to import them. -
Perhaps a hop'e' can’ be dérived from this. Perhaps daily
contact with a very differgnt environment will also provide
additional impetus for u;_ to make whatever changes are
necessary in our own system. So, with this in mind, let us

! <

accept the challenge!




International Council for Educational Development

The International Céuncil for Educational Development

(ICED) 1s ari international non-profit association of persons

with 4« common concern for the future of education and l[S
* role n social'and economic development.

Y

ICED’s major interests are strategies of education for
development and the modemization and management of
systems of higher education. In each area, ICED’s purposes
are to identify and analyze major educational problems
shared by a number of countries, to generate policy
recommendations, and to provide consultation, on request,
to internatiortal and natiogal organizations.

ICED’s activities are directed by James A. Perkins, chief
executive officer and chairman of an international board.
Phihp H. Coombs is vice chairman. The headquarters office is

7 in New York City. g

The main support for ICED to date has come from the
Ford Foundation, the International Bank for Reconstruction
and Developmient, UNICEF, the Clark Fdndation, thg
Carnegie Corporation of New York, the Krupp Foundation,
the, Volkswagen ‘Foundation, and the Charles E. M rrill

g Trust. Twelve national and international agencies are sup-
porting ICED’s 18-month study on Higher Education for
Development. .
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