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I bel ieve t hat interdi sci pl inarity is much older t han disciplinari ty. I 
mi ght even say t hat first there was i nterdisciplinari ty, and onl y then came 
distiplinari ty. There is no point in argui ng when disciplinarity appeared, 
but when it did, i t seemed for a long time t hat interdisciplinarity would 
gradual ly come t o an end. 

In those times, shall we say in the 19th century, the progress of 
both scienc e a nd education was character ised by a growi ng number of 
di scipli nes which became firmly established . The then still new disciplines , 
wh ich are called traditional di sciplines today , were produced through multi
plication. Th is process, wh ich accelerated in the last century, was neces
sary , and al so in conformity with a l aw of nature . But it did not mean that 
t he interdisc i plinarity had ceased to exist. It was perhaps mentioned less 
frequently . However , in recent times - shall we say from the 50s- more and 
more people have spoken up for the development of interdisciplinarity. But 
their view has not been given a whole-hearted receptio~. Some of the teachers 
of the traditional disciplines became anxious about their own disciplines. 

And indeed, t heir anxiety does have a basis too. 

Slogans a1re fraught with danger at times, sihce they can be fr!i sused. 
Just remember th at there was a time when t he basic theoretical knowledge of 
our engineers was f ound insufficient. So we adopted the even today f ashion
abl e s l ogan: enhance teaching of fundamental sci ences. Enhance it uniforml y, 
meani ng even t here where it was satisfactory. In vain did the teachers of 
concrete engineering disciplines protest, engineering education deformed./ The 
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stress was excessively shifted to theoretical grounding. To the grounding of 
nothing: for indeed, a substantial part of the concrete subject-matter of en
gineer ing wasted away. Some of the universities trained not engineers, but 
semi-physicists , who were neither genuine physicists nor genuine engineers. 

There was once in Hungary an "epoch of economic e f ficiency", and 
there have been other periods , too, such as "labour safety" , the "green peri
od", etc. Those were times when, due to the overstressed and fashinable s l o
gans, even mathematicians were obliged t o study economics, labour safety, en
vironment protection and the like quite intensively. 

I t stands to r eason that this sort of thing could only be done to t he 
prejudice of the tr aditiona l disciplines. For example, recently the s logan 
"global education", which is some~<~hat cogna t e with interdisciplinari t y, has 
ga ined considerable ground . It would be a night mare even to think of what 
might happen if interdisciplinari ty should achieve world-wide success and 
consequen tly have a monopoly: ther e \o.J ould only be "inter" in education, 
without disciplinari ty . 

But to be in earnest , let us see what we have to keep in mind when we 
argue for interdisciplinarity. For interdisciplinarity is a very important 
thing, even though not all engineers are equal l y concerned i n it. 

Bud first we must clarify the concept interdisciplinarity. I know at 
least three different types , and each one has to be handled differently. 

The s implest type is the one which is created from the marriage of 
t wo traditional di sciplines. There is really not much to say about it . It 
will su ff ice to mention words such as bio-engineering, economic engineering, 
CAD, CAM, etc. 

These creations are i n fact transi tions . For it is not only by bipar
tition, but by interbreeding of older disciplines that nowadays new disci
pl ines can be multiplied. If the "newborn" proves progeni t i ve, it will fi rst 
beco~e a new discipline, increasing t he number of branches and becoming soon
er or l ater a traditional discipline itself. If the resul t of interbreeding 
should be a hybrid, it can be s ustained by artifi cial feed ing only for a 
short t ime. 

\ 

In the case of this type of interdisciplinarity there is no need for 
r estructuring the entire engineering curriculum. There is only need for add
ing a new degree pr ogramme to the tradi tional engineering ones. It usually 
involves no diff i culti es, for the t raditional disciplines also profi t from it 
because of their possibility to expand . 
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The other type of interdisciplinarity is when the engineering problem 
to be sol ved is a complex one. Under the circumstances, t here are t eams where 
the representatives of several disciplines work together. Let us take, for 
example , the case of a hospital building. There are of course here, . too, many 
parti al tasks which do not go beyond the boundaries of different traditional 
discipl ines (e.g. t he design of the structure) , but a considerable part of 
the problems requires interdisciplinarity, some of them even need multidisci
plinarity . This is mainly characteristic of the work of the "general s t aff ". 
It i s naturally inconceivable that t his type of multidisciplinarity _could be 
embodied in a single person onl y. While on the other hand, the specialist s 
who work in a team on such task must have the necessary aptitude required for 
cooperation. Such aptitude can only be acquired in practice, st ill the person 
must t r y his hand at it as a student. 

It is not easy to introduce such interdisciplinarity or multidisci
plinarity into university educat i on. True, one 's resistance arises not from 
the anxi ety about one's own discipline. There is a much simpler reason f or 
it . It calls for too much work and effort on the part of t he t eachers. For it 
is necessary t hat the teachers themselves should also be inclined to co-oper
ate. And moreover, the planning, the organising and the implementation of 
these projects entail meticulous care. Over and above that, some of the s tu
dents often choose the easier way out, participating in the teamwork only 
formally . 

The third type of interdisciplinarity resembles t he one above, with 
the difference that it requires not only inclination to co-operate, but also 
a certain amount of knowledge in the field of the "alien", at times "much too 
alien", disciplines. 

It is the lack of such interdisciplinarity that causes t he greatest 
problem for society, while its realisation entails the greatest difficulties. 
For the fac t remains that, on the one hand, we do not know the right way to 
realisa tion and that, on the other hand, the intensification of this type of 
i nterdisc iplinarity is what gives rise to the main worry of the teachers of 
t r aditional disc ipli nes. They have got the feel i ng t hat any subject-matter 
outside their own disci pli ne woul d tend to diminish their authority. 

Perhaps it would be worth discu ss ing the background of thi s 
interdisciplinarity a little more in detail.! 

While engineers have never enjoyed a social status commensurate with 
t heir social ut ility and importance, and while explici t ·anti-technological 
sentiment has exi s ted since at least the Industrial Revolution2, th~ situa
tion has recently taken a quantum jump for the worse. Antitechnological lit-
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erature and pronouncements have proliferated s ince the late sixties3, and the 
engineering profession has fal len into a s t ate of disrepute , evidenced by t he 
sharp decline in enrollments at colleges of engineering4. What is the source 
of this widespread disenchantment\ith engineering? 

Engineers have a credibility gap. The engineering communi ty developed 
no ti ons of soc ial responsibility during its professionalisation . The notion 
has led many engineers to seek a role in directing the power that they help 
create. The credi bility gap results from such engineers making their claims 
about technological right and wrong as engineers, ratHer than as concerned 
citi zens. The notion that engineers have some special aptitude for the judg
ment of social issues damages public confidence in the integrity of engi neer
ing. 

The engineers• credibility gap comes from their behaviour in t he 
public arema. Many engineers have overstepped the limits of t heir expertise 
at t wo different points. First, they have confused technical know-how with 
social insight. Second, they have forgotten that the perspective of a partic
ular engin~er ing specialty is very restrict ive, and have consequently con
fused technical know-how about parts of real problems with comprehensive so
lutions to these problems. In other words, many engineers have fallen into 
the bad habit of believing their specialties are sufficient for taking suc
cess ful action in the world. As a consequence, such engineers make conflict
i ng c laims about the desira bi lity and technical adequacy of technol ogical 
programmes . 

The other source of disenchantment is society• s misunderestanding of 
the progress it has made through engineering. 

I wi l l not go into the details of this aspect . 

One way of eliminating the sources of disenchantment is to bring both 
engineers and non-eng ineers into interdisciplinary experiences with each 
other . 

The enginee rs• credibil i ty gap ultimately results from their over
stepping the limits of thei r exper tise. They have been trained as t hough 
their specialties were self-sufficient in solving real-world problems. This 
confusion cannot be made by an engineer who has had an interdisciplinary ex
peri ence in a group of non-engineers and engineers with different special
t ies . 

From interdisciplinary experiences the non-engineering public can 
learn that the desirability of a technological innovation is a social i ssue, 
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and undesirable side-effects can be avoided only if society makes this a part 
of the engi neers' problem and adopts a decision process that incorporates 
both social and technical considerations. Hopefully, the public will stop 
blaming engineers once it learns this lesson. 

The lessons to be learned from interdisciplinary experiences are im
portant enough to be included in formal college and university education. 
Many institutions have attempted to do this with far-ranging curricular inno
vations.5 1hey have either radically restructured the entire engineering cur
riculum or added an interdisciplinary degree programme to their traditional 
engineering ones. Many institutions have introduced individual courses that 
are i ntended to provide interdisciplinary culture. 

I believe it is no small problem to decide the number of programmes, 
courses and s~bjects that should be offered, nor is it easy to decide their 
content. There are , after all, so many "alien" disciplines. 

It is also obvious that some of the engineers (the majority perhaps?) 
solve throughout their whole life the kind of tasks which require the knowl
edge - a very thorough knowledge - of but a s i ngle discipline. Take, for ex
ample, the engineer who is engaged in bridge construction. The question imme
diately arises whether he knew as a student that he would design the struc
ture of the bridge or rather designate its location. T~e first case requires 
the knowledge of a single discipline, whereas the second involves multi
disciplinari ty. 

Thus we are faced with the issue of whether can the student be made 
to study interdi sciplinary courses, and if so,·then how many should he study. 
If the student is made to study many interdisciplinary courses, many subjects 
which belong to "alien" disc iplines, he will have less time for the tradi
tional disciplines. Here there is a possibility of clash with the traditional 
disciplines. 

The importance of this question naturally differs in different coun
tries. The reason why I sense its importance is that in Hungary considerable 
pressure is often appli ed to the university in connection with the elabo
ration of the curricula. In some instances the government specifies certain 
compulsory subjects (e. g. l aw, labour safety, sociology, etc.) that every 
engineering student must study . But the period of education cannot be ex
tended, so the essential engineering subjects must be reduced. Where , then, 
is the reasonable limit? 

The answer is all the more difficult because quite often it is not 
easy to separate this type of multidisciplinarity fro~ what is known as gen ·-
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eral culture. The level of the ganaral culture varies according to different 
countries and considerably depends on the efficiency of the primary and sec
ondary education, even on the programmes of the mass media such as, for exam
ple, the TV. 

Alas, if the zealous prophets of interdisciplinarity succeed in 
bringing public sentiment over to their side, then the pressure put on the 
universi ty may distort the teaching of the basic disciplines, and the crea
ture leaving the university might be able to run, swim, fly and sing, but he 
will not run as a rabbit, swim as a fish, fly as an eagle or sing as a black
bi rd. This is t he goose. 

We do need of course the goose, too. I, for example, am very fond of & 
its live r. But we also need such "specialists" as the rabbit, the fish, the: 
eagle and the rabbit. 

That is why '! must request all those persons who speak in support of 
thi s third type of interdisciplinarity to act with a sense of responsibility 
when they word their slogans : 
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