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PROBLEMS OF THE RIGIDITY OF CLASSICAL

DISCIPLINES AND OF SPECIALIZATION:

Abstract

The need for developing co-operation between different
fields of specialization in science and engineers, ls
discussed, and the following approaches are briefly
reviewed:

(1) Development of "engineering scientists."”
(2) Encyclopaedic co-operstlon.

(3) Relstionship - cyclical changes and trends.
(hj Common Phllosophy.

(5) Common elements % forms.

(6) Transfer of techniques from one field to
a nOtheI‘ -

¥Material submitted for Section II (16): Pro

$ blenms
of the rigidity of classical discipline and of
speclalization. The Interim Committee on the Social
Aspects of Sclence. Americen Assoclates for the
Advancement of Sclence.

Frederick B. Wood



a. The need for developing co-opsration bstween differsent
fields of specislization in sclence and englneering.
The advances in technology resulting from the development
of the physicel sclences are csusing changes in soclety which
outstrip the development of the social sclences. The division
of aclence into speclalized fields restricts the sclentists
understanding of the soclal consequences of hils work. The
sdoption of some program or policy through which sclentists
in different fields would have 8 mesns of discharging their
responsibllities to socliety 1s needed. Such & program would
requir& some kind of overlapping of flelds of aspeclalfization

in order to achleve & fruitful co=0Operation.

Consider a case where an engineer working on problemz in which
he is applying his knowledge of phyaicsl phenomens to the
design of instruments for humen use. If he 2ssumes the respona
8ibility of consldering ths soclal consequences of his inven-
tione he-must consunlt & social scientist, or tske time out from
his primary work to study soclal phenomena himself. Ususlly

he does not take time to do thia himself, with the exception

of some phsases of economics. If he consults with & social
scientist there may be diffleculty due to each spacialist not
knowling snough about the othert's field to efficiently consider
the problema. 1If he tries to spread the tlime ususlly spent in
studying in one fleld over the whole range of naturel phenomens,

he would not kmow very much about any class of phenomena,



b. Outline of several approaches that have been considered
as ways to deal with the problem.

(1) The development of "engineering sclentlsts"”.

An ideal organization might be to have a certain number of
bapic sclentists who speclslize in narrow fields. In additlion,
there might be a certain number of"engineering sclentists”

who would have training based upon a specialized study In one
field, but not as speclalized as the besaic sclentists, com-
bined with an elementary training in seversl other flelds.

Then committees of englneering scientists (physical, chemical,
bilological, social, etc.) might be more adequately prepsred

to apply the discoverlies of the basic scientlsts to soclial use,
This type of training may actually be in process on the job

in industrial research to & greater extent than 1s realized

in academic circles. The advenced englnesring end advanced
economic plarming groups in industrial concerns may be carry-
ing out the needed fumction of integration of specialized
flelds. In some cases, this may be sccomplished by sclentists
end engineers from different flelds working together, in other
cagses by men trained in one special field developing s broader

knowledgse ln the process of dealing with industrial problems,

An example of the collective genlus of engineers and sclentists

in developing a novel power transformer has been described by

K.X. Pauluev.l
(2) Encyclopedic co-operation or integration among

scientlsts.



The Unity of Science movement relsted to the philosophy
of logicel-positivism is attempting to establish an integra-
tion of the specialized disciplines through a logical-
mathematical orientation based primarily on the physical
sclencea.
{3) Developing 2 sense of relationship between different
fields of human activity through emphasis on common

or related cyclicsl changes and trends.

Two spprosches have been used: (s) short term cyclical plus
a long term trend and (b) long term cyclical change. The short
term approach is exemplified by the course developed by
Professor 0. J. Lee.> The long term cyclice&l change i3 exem-
plified by the studies of Professor P, A. Sorokinh on the
dynsmics of civilizatioms in which art, philosophy, law,
science, #nd technology change in dirforeﬁt but related cycles.
(4) Integration through a common philosophy

Two examples are particularly significant: (a) The"Pragmatic"”
or "operational™ philoscphy which is more generally accepted
in the United States, and (b) the dialectical materislist
philosophy which 1s officially accepted in the Soviet Union.
Both of these philosophies criticize the other and alsc point
out the dangers of "ldealism™ as sn integrating philosophy.

The philosopher Phillip Franks using an-operational'npproach

discusses many related problems including chapter on “Is

Science becoming a bundle of incoherent specialities?” approsch



|

of Bridgmen, & oconcept is ldenticel with the set of opera-

tions from which 1t has besrp derived.

The philosophy of dialecticel materialism sttempts an
integration of flelds of sclence by the abstrsction of three
6

general laws~ plus the principle of criticism and self-
eriticism:

{(a) The law of atrife, interpenstration and unity
of oppostics.

{(b) The law of transformation of qusntity into quality,
and viceeveraa.

{c) The law of the negation of the negation,.
The reletionship between philosophy and scilence in the
U.3.S.R. 1s discussed by E. Ashby.’
{5) Analysis of common elements of different flelds of

sclence by observing common forms of feedback circuits.
The fesdback circuite of mechsnical and electrical engineering
have been found to be similar to control systems in bdlologi-
cal systems, phychology, and soclal systema. The finding eof
similar equivalent feedback circuits In electronic cirouits
snd in paychology is discussed on an elementary level by
W. Sluckin.® This integration of different fields through
finding common principles helps to extend developments both
in engineering and in the social sclences through the concept
of the "homeostat™ developed by W. Roas Aahby.9 Processes
eimilar to homeostasis have been found signifjcent in psychi-
atry.lo The Society for the Advancement of Gensral Systems
Theory has condicted some symposia in aress common to seversl

fields of sclence.



(6) Application of techniques developed in one fleld
of science to problems in a different field.
As an exampls, the mathematical techniques alresdy developed
for the physicel sclences are being utiliz;d in the analysis

of biological and sociological problems as can be seen by the

articlea in the Jourpal of Mathematical Biophyslcs.

¢c. Goncluslons

The need for breaking down the rigldity of classicsl dis-
cipline is not as important as developing @ better under-
stending of the functions and reslationship between academic
science and industrlal science., On an elementary level,
academic flelds of sclence can remain specialized, provided
there i3 a more adequats communication to the younger
scientlsts, students, snd the general public of the integra-
tion golng on iIn industrial resesrch and the integration
golng on through interdlsciplinery studies such as common
feed-back circuits.
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