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The Study of Man* 

By MicHaeE PoLanyi 

| the days when religious dogma con- 
trolled all knowledge, religious dogma 

Was a source of many errors. Now that the 
scientific outlook exercises predominant 
control over all knowledge, science has 
become the greatest single source of popu- 
lar fallacies. This is not to denigrate science. 
Scientific genius has extended man’s intel- 
lectual control over nature far beyond pre- 
vious horizons. By secularizing man’s moral 
passions, scientific rationalism has evoked 
a movement of reform which in the last 
hundred and fifty years has improved al- 
most every human relationship, both pub- 
lic and private. A rationalist concern for 
welfare and for an educated and responsi- 
ble citizenship has created an active mutual 
concern among millions of previously sub- 
merged and isolated individuals. Scientific 
rationalism has indeed been the main guide 
to intellectual, moral, and social progress 
since the idea of progress first gained 
popular acceptance about a hundred and 
fifty years ago. 

But unfortunately the ideals of science 
are nonsensical. Current biology is based 
on the assumption that you can explain the 
processes of life in terms of physics and 
chemistry. And of course physics and 
chemistry are both to be represented ulti- 
mately in terms of the forces acting bet- 
ween atomic particles. So all life, all human 
beings, and all works of man including 
Shakespeare’s sonnets and Kant’s Critique 
of Pure Reason are also to be so represent- 
ed. The ideal of science remains what it 
was in the time of Laplace: to replace all 
human knowledge by a complete knowledge 

. : This is a slightly revised version of Professor 
Michael Polanyi’s opening address before the 
Bombay seminar on The Place of Science and 
Humanities in Higher Education. 
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of atoms in motion. In spite of much that ; 
said to the contrary, quantum mechanicg 
makes no difference in_ this respect A 
quantum mechanical theory of the universe 
is just as empty of meaning as a mechanical 
theory. 

This is the heart of the matter. This is the 
origin of the whole system of scientifis 
obscurantism under which we are sufferin 
today. This is why we corrupt the concail 
tion of man, reducing him either to an 
insentient automaton or to a bundle opt 
appetites. This is why science denies us the 
possibility of acknowledging personal rey 
ponsibility. This is why science can be ine 
voked in. support of totalitarian violence 
why science has become the greatest 
source of dangerous fallacies today. 

& & 2 

I have said this so often that I tend to 
forget that to most people such talk must 
still sound fanciful or at least wildly exage 
gerated. So let me show you some examples 
of the absurdities imposed by the modem 
scientific outlook. Listen to three authori- 
tative voices denying the existence of 
human consciousness. (1) “The existence of 
something called consciousness is a vene- 
rable hypothesis: not a datum, not directly 
observable...’ (2) ‘Although we cannot 
get along without the concept of conscious- 
ness actually there is no such thing, (8) 
‘The knower as an entity is an unnecessary 
postulate. These three statements weté 
made respectively by Hebb, Kubie and 
Lashly at a Symposium on Brain Mecha 
nism and Consciousness in 1954, It is not 
that these distinguished scientists really 
believe that consciousness does not exist 
They know for example that pain exists: 
But they feel obliged to deny the existence 
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pf consciousness for it eludes explanation in 
fers of science, and so as scientists they 

must deny its existence in the interest of 

geience. _——_ 
You meet the same situation in the study 

ipf society. Anthropologists must try to des- 

(ibe social groups in strictly scientific 

jerms. So most anthropologists will insist on 

trying out their analysis of society with- 

put mention of good and evil. A disting- 

yished anthropologist has represented the 

pnspeakably cruel murder of supposed 

witches, as a cultural achievement. ‘Some 

Kocial systems—he writes—are much more 

eficient than others in directing aggression 

into oblique or non-disruptive channels. 

There is no doubt that witchcraft is Navaho 

qulture’s principal answer to the problem 

that every society faces: How to satisfy 

hate and still keep the core of society solid.’ 

Another anthropologist has described head- 

hunting as fulfilling an essential function to 

the societies in which it is practiced. ‘The 

teligion’ of Eddystone Islanders’ writes 

Gordon Childe, ‘provided a motive for 

living and kept an economic system func- 

tioning.” Eddystone culture only proved 

wrong in this view because head-hunting 

kept down numbers, and so made techni- 

cal progress superfluous, eventually leaving 

the islanders a prey to British conquerors. 

For this kind of scientific anthropology 

social stability is the only accepted value 

and becomes therefore the supreme social 

value. Yet all the time we know, and the 

anthropologists know it like everybody else, 

that the stability of evil is the worst of evil. 
They ignore this vital fact only for the sake 
of scientific detachment. The more absurd 

their attitude, the more it adds to their 

teputation of scientific severity. 

The roots of this perversion go deep. The 

tebellion of scientific rationalism which 
j overthrew religious authority was based on 

the appeal to facts against dogma. Positi- 
Vism merely pursued this movement to its 

logical conclusions by repudiating meta- 
Physics along with dogma. The Viennese 
school of philosophy carried out this pro- 
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gramme by rejecting as metaphysical any 

statements about the world that are not 

verifiable, or at least falsifiable, by experi- 

ence. This view discredits all ethical state- 
ments. For if you say that it is wrong to 

bear false witness, you say something that 

cannot be proved or disproved by any 

facts. No conceivable occurrence, no 

measurement or observation, can decide 

whether any action is moral or immoral, 

just or unjust, good or evil. Hence to call 

something immoral, unjust or evil has no 

empirical meaning; and it appears doubtful 

then whether it has any other meaning 

than the kind of exclamation one may utter 

when biting at a worm inside an apple or 

when shouting ‘boo!’ to stop others from 

doing things which you find disgusting, or 

for any other reason want to prevent from 

being done. 
Admittedly, this conception of moral 

judgment is felt to be unsatisfactory. For 

whenever we utter moral condemnation or 

approval, or else seek guidance in a moral 

dilemma, we always refer to moral stand- 

ards assumed to be generally valid. And we 

revere men like Socrates or Gandhi who 

faced death to uphold such standards. 

Hence the later disciples of philosophic 

positivism are engaged now in great efforts 

to saye moral standards from being cast out 

as altogether unfounded. But in vain. So 

long as science remains the ideal of know- 

ledge and detachment the ideal of science, 

ethics cannot be secured against sceptical 

doubt. 
In earlier ages philosophers could keep 

their gravest doubts among themselves; 

Hume brushed them aside for a game of 

backgammon; his great successor Kant still 

thought that there was no danger of philo- 

sophic scepticism ever gaining popular in- 

fluence. But ours is an age of philosophic 

mass-movements. Any glance at my book- 

case or at this mornings newspaper reveals 

the same corrosive passion for destroying 

man’s moral image of himself. Two little 

English baoks were written simultaneously 

in 1942 one entitled The Abolition of Man 
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the other The Annihilation of Man; the first 
by C. S. Lewis, the second by Leslie Paul. 
C. S. Lewis takes a school-book on English 
as a specimen of the debunking of moral 
and esthetic sentiments by the teachings of 
our time. Lewis acknowledges that this 
debunking had started after the first world 
war with the purpose of saving men from 
being swayed by nationalist propaganda. 
But warns that the dishonouring of 
traditional ideals will merely divert man’s 
moral passions into baser channels. Leslie 
Paul’s book bears out this view. He quotes 
the following lines of Oswald Spengler by 
which he acclaimed Hitler in 1934: ‘Man is 
a beast of prey. ....would-be moralists... 
are only beasts of prey with their teeth 
broken...remember the larger beasts of 
prey are noble creatures. ..and without the 
hypocrisy of human morals due to weak- 
ness. Observe the argument: (1) man is 
a beast (2) his hypocrisy is revolting (3) 
beastliness alone is honest and noble. You 
may think this moral approval of brutality 
to be a German vice. But Simone de Beau- 
voir’hails the glorification of crime and lust 
by the Marquis de Sade as great moral 
pronouncements; and then identifies these 
teachings of crime and lust with the ex- 
posure of bourgeois ideologies by historical 
materialism. So the French Marxist writer 
transmutates bestiality into moral rebellion 
even as the Nazi historian does. We see 
here how scepticism drives men’s moral 
sentiments underground, whence they re- 
emerge combined with sadism as a creed 
of salvation by violence. Fascism thus con- 
verted patriotism into a cult of brutality, 
even as Marx has converted Utopianism 
into a science. Our age is racked by the 
fanaticism of unbelievers. 

This is what C. S. Lewis meant by the 
Abolition of Man; it is what I had in mind 
when saying that science is the greatest 
source of dangerous fallacies today. The 
question is: Can we get rid of all these 
malignant excrescences of the scientific out- 
look without jettisoning the benefits which 

QUEST 

Michael Polanyj fhe Study of Man 

it can still yield to us both mentally ang ipilure to blossom of the primroses planted 

materially? day: 

| Never mind for the moment whether we 

Build actually infer something about prim- 

In this talk I shall suggest that Wises, or about anything else that we may 

be we should interested in, from a topography of ato- try to mend the break between science and | 1 om ‘ " our understanding of ourselves as sentienii Mic positions and velocities. It is enoug 

and responsible beings, by incorporatin Bp realize in the first place that Laplace’s 

into our conception of scientific knowledge ; jepresentation of the universe ignores as 

the part which we ourselves necessarily m stands all our normal experience and can 

contribute in shaping such knowledge, 1 Dnswer no questions about it. I shall show 

shall proceed by a critique of the exact pd at this shortcoming of the Laplace” 

sciences in order to displace quite generally Micheme is due to a misunderstanding oO 
the ideal of detached observation by ea Whe very nature of experimental Seen 

conception of personal knowledge. Consider the use of a geographical map. 

Laplace’s ideal of embodying all knows map represents a part of the earth's sur- 

ledge of the universe in an exact topography peace in the same sense in which experi- 

of all its atoms, remains the heart of the ental science represents a much greater 

fallacies flowing from science toda a Myariety of experience. To use a map to find 

Laplace affirmed that if we knew at o; ar way we must be able to do three things. 

moment of time the exact positions an Hirst we must identify our actual position 

velocities of every particle of matter in thammmmm the landscape with a point on the map, 
universe, as well as the forces acting bemmmgmmen we must find on the map an itinerary 

ween the particles, we could compute thammmowards our destination and finally identify 

positions and velocities of the same partammmts itinerary by some landmark in the land- 

cles at any other date whether past or fil tape aroud us. This map reading depends 

ture. To a mind thus equipped all things m the skill of the person using the map. 

come and all things gone by would faggyno map can read itself. 

® Turn now to the exact sciences which equally revealed. Such is the completam t 

knowledge of the universe as conceived BuNLaplace had in mind when defining univer- 
al knowledge. The map is replaced here Laplace. 

This ideal of universal knowledge woutll by formulae like the laws of planetary mo- 
n and we find that these are applied have to be transposed into quantum mecha ‘ 

nical terms today, but this is immateri mce more in three stages. First we make 

The real fault of the kind of universal me measurements which yield a set of 

knowledge defined by Laplace is that fumbers, representing our experience at 

would tell us absolutely nothing that @he start; from these numbers we then com- 
are interested in. Take any question /Biyggppute by the aid of our formulae, a future 

which you want to know the answer. Falmmevent; and finally we look out for the ex- 
example, having planted some primrosemgggepetience predicted by our computation. 

Both at the beginning and at the end we today, you should like to know whe § 
they will bear blossoms next spring. Tl @identify numbers with observed events and 

his is a kind of map-reading for which we question is not answered by a list of ato ) 
Must rely once more on our personal skill. positions and velocities at some futulll 

moment on May Ist, 1961. It must be aie People miss this point when they speak 

mi the exact predictions made by the swered ultimately in terms of primrose DIG 
Mathematical sciences. Take for example soms. The universal mind is utterly uselem™ 

for this purpose unless it can go beyd stronomy which was very much in. the 
Mind of Laplace when he formulated his predicting atomic data and tell us whetheae 

they imply the future blossoming or MmeMeal of universal knowledge. You might 
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think that Newton’s laws predict the exact 
position of the planets at any future mo- 
ment of time. But this they can never do. 
Astronomers can merely compute from a 
certain set of numbers which they identify 
with the position of a planet at a particular 
time, another set of numbers, which will 

represent its position at a future moment 
of time. But no formulae can foretell the 
actual readings on our instruments. These 
readings will rarely, if ever, coincide with 

the predicted numbers as computed from 
Newton’s laws, and there is no rule—and 
can be no rule — on which we can rely on 
for deciding whether the discrepancies bet- 
ween theory and observation should be 
shrugged aside as observational errors, or 
be recognised on the contrary as actual 
deviations. from the theory. 

Even the most modern instruments are 
affected by this uncertainty. There is ample 
evidence that even by using these highly 
automatised recorders, we cannot exclude 
a personal bias that. might affect a series of 
readings. So even the most exact sciences 
must rely on some degree of personal skill 
and personal judgment for establishing a 
valid correspondence with — or a real devi- 
ation from — the facts of experience. 
And we may conclude quite generally 

that no science can predict observed facts 
except by relying on an art, the art of estab- 
lishing by the trained delicacy of eye, ear 
and touch, a correspondence between the 
explicit predictions of science and the 
actual experience of our senses to which 
these predictions shall apply. 

You may feel that I am attributing undue 
significance to a small and perhaps alto- 
gether negligible co-efficient in the structure 
of science. But this is like excusing the 
house-maid’s baby on the grounds that it 
was so small. It is the principle that mat- 
ters, and in fact, the slight gap between 
theory and instrument readings will turn 
out to be but the thin end of a wedge — and 
of a very bulky wedge indeed. 

Look at the building which compose a 
modern university. You see rows upon rows 
of laboratories and dissection rooms, and 
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you see a whole array of teaching hospi- 
tals. Students of chemistry, biology and 
medicine spend a good half of their time 
in these places attending practical classes. 
All this time is spent by them in an effort to 
bridge the gap between the printed text of 
their books and the facts of experience. 
They are training their eyes, their ears and 
touch to recognise the things to which their 
text-books refer. They are acquiring the 
skills for testing by their own hands the 
objects of which their text-books speak. 
There can be no question here any longer 
of shrugging aside as a marginal factor the 
purely personal judgements by which the 
theoretical body of science is brought to 
bear on experience. Text-books of chemis- 
try, biology or medicine are so much empty 
talk without the personal knowledge of 
their subject matter. A distinguished medi- 
cal consultant’s, or surgeon’s, excellence is 
not due to his more diligent reading but to 
his skill as a diagnostician and healer, a 
skill acquired by his practical experience. 
His professional distinction lies in a massive 
body of personal knowledge. 
Remember also that the fundamental 

concepts of the biological sciences are 
drawn from every day experience in which 
exact measurement plays no part. The exis- 
tence of animals was not discovered by 
zoologists, nor that of plants by botanists. 
We learn to distinguish living beings from 
inanimate matter long before we study 
biology and we continue to use our original 
conception of life within biology. Psycho- 
logists must know from ordinary experience 
what intelligence is before they can devise 
tests for measuring it scientifically. It was 
ordinary people, knowing the sufferings of 
sickness and the joy of recovery, who set 
medical science its task. 

It is true that the progress of science is 
ever moulding and modifying our every- 
day conceptions. But when this is allowed 
for it still remains true that there is a vast 
range of everyday knowledge conveying 
delicate and complex conceptions, which 
serves as guide to biology, medicine, 
psychology and to the manifold disciplines 
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which study man and society. And this 
knowledge is transmitted by adults to the 
child as he grows up, in the manner of f 
practical art, in the very same way ag 4 
student is taught scientific skills and expert 
knowledge at the bedside and ip the 
laboratory. 

This brings out squarely the genera] 
principle which limits the scope of the exact 
sciences of which the Laplaceian vision is 
the extreme idealization. Most of the 
questions in which we are interested are of 
the same kind as that about the blossoming 
of newly planted primroses. Answers ¢q 
these questions must be given in terms of 
personal knowledge available to the lay= 
man, as corrected and expanded by scienas 
es relying in their turn on the personal 
knowledge of experts. Laplaceian predic 
tions would convey none of this personal 
knowledge. To claim that a world-wide 
topography of atoms represents universal 
knowledge is indeed to contradict the very 
principle by which a mathematical theor 
can bear upon experience. Hence, if thm 
Laplaceian vision, or a corresponding id 
of the exact sciences, succeeded in estauy 
blishing themselves as the total of mange 
knowledge, they would impose complete 
ignorance on us. 

We must revise therefore our ideal @f 
science by accrediting skills and connoiie 
seurship as valid, indispensable and definm 
tive forms of knowledge. And this I believe 
would open the way to a far reaching Te 
laxation of the tension between science ana 
the non-scientific concerns of man. We shall 
see this by enquiring into the essential 
structure of knowing as an art. 

A striking feature of knowing a skill 
is the presence of two different kinds @ 
awareness of the things that we are skilfully 
handling. When I use a hammer to drive 
in a nail, I attend to both, but quite diffes 
rently. I watch the effects of my strokes 
the nail as I wield the hammer. I do 
feel that its handle has struck my palm 
that its head has struck the nail. Yet 
another sense I am highly alert to 
feelings in my palm and fingers holding 
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Miammer. They guide my handling of .it 
D gectively, and the degree of attention that 

give to the nail is given to the same extent 
© different way to these feelings. The 
Wyiference may be stated by saying. that 

Mhese feelings are not watched in them- 
"Ives, but I watch something else by 
Piceping aware of them. I know the feelings 
Hip the palm of my hand by relying on them 
bp attending the hammer hitting the nail. 
may say that I have a subsidiary aware- 

Whess of the feelings in my hand which is 
merged into my focal awareness of my driv- 

Hing in the nail. 

We may think of the hammer replaced 
Doy2 probe, used for exploring the interior 

if} a hidden cavity. Think how a blind 
Mnan feels his way by use of a stick, trans- 
posing the shocks transmitted to his hand 
ind to the muscles holding the stick into 

Mn awareness of the things touched by the 

Myoint of the stick. We have here the transi- 
ion from practical to descriptive knowing 

a can see how similar is the structure of 

e two. In both cases we know something 

focally by relying subsidiarily on our aware- 

Dhess of something else. 
Let us confront this conclusion now with 

he fact that there is one single thing in 
the world we normally know only by rely- 
ing on our awareness of it for attending to 
ther things. Our own body is this unique 

Hihng. We attend to external objects by 
being subsidiarily aware of things happen- 

ing within our body. The localization of an 
Bbject in space is based on a slight diffe- 

Mience between the two images thrown on 
our retina, on the accommodation of the 

eyes, on controlling the eye motion, supple- 
i ented by impulses received from the 
labyrinth, which vary according to the 
Position of the head in space. Of all these 
fhings we become aware only in terms of 

Meu localization of the objects we are 
Bezing at and in this sense we may be said 
#0 be subsidiarily aware of them. We may 
ay in fact that to know something by rely- 

mg on our awareness of it for attending to 
Mmething else, is to have the kind of 

81 

knowledge of it as we have of our body by 
living in it. It is a manner of being. 

Our subsidiary awareness of tools and 
probes can be regarded then as a condition 
in which they form part of our body, The 
way we use a hammer or a blind man uses 
a stick, shows that in both cases we shift 
outwards the points at which we make 
contact with things that we observe as 
objects outside ourselves. While we rely on 
a tool or a probe, these instruments are not 
handled or, scrutinised as external objects. 
Instead, we pour ourselves into them and 
assimilate them as part of ourselves. 
We may generalize this to include the 

acceptance and use of intellectual tools 
offered by an interpretative framework and 
in particular by the text books of science. 
While we rely on a scientific text, the text 
is not an object under scrutiny but a tool 
.of observation. For the time being we 
have identified ourselves with it and so 
long as our critical faculties are exercised 
by relying on this text we shall ever con- 
tinue to strengthen our uncriticized accep- 
tance of them. 

There is no mystery about this. You can- 
not use your spectacles to scrutinise your 
spectacles. A theory is like a pair of specta- 
cles; you examine things by it and your 
knowledge of it lies in this very use of it. 
You dwell in it as you dwell in your own 
body and in the tools by which you ampli- 
fy the powers of your body. 

This conception of knowledge by in- 
dwelling will help to forge the final link 
between science and the humanities. But 
before we approach that point we must 
yet enlarge our scheme of personal know- 
ledge to include the kind of everyday 
knowledge we have of plants and animals, 
of life and death, of health and sickness as 
well as the kind of expert knowledge 
which students of biology and medicine 
acquire in practical classes. We_ shall 
achieve this by observing that the two 
kinds of awareness which we found inter- 
woven in the use of a hammer—or a probe— 
are present in the same way in our own 
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awareness of a set of particulars received 
as a whole. 

Take the case of a practical skill. It 
consists in the capacity for carrying out a 
great number of part movements with a 
view to the achievement of a comprehen- 
sive result. The same applies to skilful 
knowledge, like that of a medical diagnosti- 
cian; he too comprehends a large number 
of details in terms of a significant entity. 
In both kinds of skilful knowing we are 
aware of a multitude of parts in terms of a 
whole. The two kinds of skilful knowing 
are actually always interwoven: a skilful 
handling of things must rely on our 
understanding them—and on the other hand 
—intellectual comprehension can be achiev- 
ed only by the skilful scrutiny of a situa- 
tion. The kinship between the process of 
tool-using and that of perceiving a whole 
has in fact been so well established already 
by gestalt-psychology that it may be taken 
for granted here without further argument. 

The characteristic structure of all per- 
sonal knowledge will come out even more 
vividly when we realise that all knowing is 
action—that it is our urge to understand 
and control our experience which causes 
us to rely on some parts of it subsidiarily 
in order to attend to our main objective 
focally. As we shall watch the operation of 
this urge we shall see emerging another 
important feature of personal knowledge; 
it will appear that all personal knowing is 
intrinsically guided by impersonal standards 
of valuation set by itself to itself. 

Take first the process of mastering a skill. 
In this case the emphasis of our knowing 
lies on producing a result. The effort of 
acquiring knowledge and of skilfully 
applying this knowledge may be then said 
to be guided by a purpose. It is in the 
light of this purpcse that certain things are 
made to serve us as tools and that certain 
movements of our body are skilfully co- 
ordinated. The economical and effective 
achievement of this purpose sets a stand- 
ard to our skill. It is by striving for the 
fulfilment of this standard that we pick up 
in practice, usually without any focal 

QUEST 

Michael Polanyy ne Study of Man 

awareness of doing so, the elements of . preciates a healthy plant or animal by a 
successful performance. Thus the strivigl ; gndard to which he attributes universality. 

by which we extend our person a Bind how he appreciates in the same way 
achieving a skill is in the nature of PMhe coherent behaviour of animals and 
purpose, 7 Bpeir intelligent performances. Our appre- 

When on the other hand, the emphasig B Bpiation is based here on entering into an- 
our knowing lies in recognising or upg en. Mother individual's purpose and action. Feats 
standing a thing, the effort of acquirngia! intelligehce can be observed only by 
such knowledge may be said to be guide Bdentifying ourselves with the person whose 

by our attention. A biologist, a doctor ail Mntelligence we appraise. Our capacity for 

art dealer or a cloth merchant, each acquire gnderstanding another persons action by 
their expert knowledge in part from fg ¢ entering into his situation and of judging 

books but these texts are of no use to there 4) 8 actions from his own point of view thus 

without the accompanying training of chempappe"s to be but an elaboration of the 

eye, the ear and touch. Only by attentively J echnique of personal knowing the elements 

straining their senses can they acquire the ef which we had first identified in the way 

right sense or feel for identifying a certain Bye read a map, or hammer in a nail, or 
biological specimen, or a case of a certajyimeror® CUT Way in the dark by using a 
sickness, or a genuine painting by a certain tick. 
master, or a cloth of a distinctive quality, | This conclusion fulfils at least part of my 

By such training the expert develops agugpost2™me. We see that the shortcomings 
exceptional fastidiousness which enablesmme! the Laplaceian ideal of science must be 

him to act as valuer for certain objects. J memedied by acknowledging our personal 

So every act of personal knowing sets Up owing as an integral part of all know- 
a standard of excellence. While the athlewmmee2° accepted as such, and that this 
or.the dancer putting forward their beg amendment bridges the gap between the 

are acting as critics of their own perform aatural sciences and the study of man. 
mances, experts are the acknowledges?!" recognised personal participation 
critics of certain things. And when a persquyee the universal principle of knowing and 
is acknowledged as an expert, if he Having determined the structure of this 

believed to know whether such things 3 owledge, we have come to recognise that 
fil the standard of good specimens of theme!” evaluation of human actions from the 
aeiand. point of view of men as sentient, intelligent 

Thus the observer’s participation in Him mend morally responsible beings is a legiti- 
act of knowing leads to a point whemmmemte extension of scientific knowledge. 

observation assumes the functions of @il™m We may then go further. We have seen 
appraisal by standards which he regards @3githat our personal knowing operates by an 
impersonal. Even courts of law will rely Wpewansion of our person into a subsidiary 

their capacity to appreciate the presenc@@&@MGwareness of particulars merged into our 
a degree of ingenuity in a new device ame 

on this appreciation they will base the et living in the parts results in our critical 

Meppraisal of their coherence. We may also 
granting of a patent. And mathematics call 

Mecredit therefore our living within an 
be said to exist as a science only if we 
ourselves with the capacity for appreciaiiy. P 

pay, PP r mistorical situation and our acceptance of a 
Mertain role in it as legitimate guides to our 

the profundity and. ingenuity of certaii { 

Hesponsible participation in the problems 
processes of inference. { 
We are now ready for the final st — ; 

Mtesented by these situations. Science no 
monger requires then that we study man and 

which combines personal indwelling 

accepted as universal. See how a naturaliigmeccicty in a detached manner but restores 

t= 

an appraisal according to  standale 
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us instead to an acceptance of our position 
as human members of a human society. 

The transition from observation to ap- 
praisal has been reached by following up 
the knowing of increasingly complex and 
delicate things. I believe that this is the 
path along which the widest contacts can 
be established between the exact sciences 
and other domains of the human mind, but 
I must yet mention a shorter route leading 
from observation to appraisal, which is 
found, rather surprisingly, within the exact 
sciences themselves. I am referring to the 
system of geometrical crystallography. 

Here we have a theory which applies to 
the facts of experience without . making 
any unambiguous predictions about them 
and offering instead a systematic frame- 
work for the appreciation of any possible 
facts. Crystallography predicts that there 
are 230 geometrically different types 
of atomic lattices underlying all crystals. 
It determines all possible types of sym- 
metry and distinguishes between higher 
and lower grades of symmetry. All this 
would remain true even if no specimen of 
any crystal could ever be observed in fact. 
Yet actually the theory has been validated 
by a wide area of experience. It has con- 
trolled the collection, description, classifi- 
cation and structural analysis of an immense 
variety of crystals. And this has established 
crystallographic theory as part of the exact 
sciences, and has done so without ever ex- 

posing the theory to the hazards of refuta- 
tion by the facts of experience. For the 
theory merely prescribes a process of ap- 
praising the regularity of any solid speci- 
men in the light of the standards set by 
itself. Our confidence in such a system. of 
appraisals increases of course with the 
number of instances in which it has been 
found distinctly apposite to experience, but 
it is not in the least weakened by the much 
larger number of instances to which the 
system does not apply. ; 

To sum up. The line of thought which I 
have pursued in this paper suggests that in 
order to reconcile science with the true 
nature of man we must first revise our 
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conception of science in accordance with 
the true nature of science. Science does not 
require that we study man and society in a 
detached manner. On the contrary, the 
part played by personal knowledge in 
science suggests that the science of man 
may rely on an extended use of personal 
knowing. 

A personal knowledge of man may con- 
sist in putting ourselves in the place of the 
people we are studying and in trying to 
solve their problems either as they see 
them or as we see them. That opens the 
door for our entry into man’s personality in 
its whole moral, religious and artistic out- 
look, as the bearer of an historical cons- 
ciousness, a political and legal responsibi- 
lity. It introduces us through an extension 
of scientific enquiry into the whole sentient, 
creative and responsible life of human 
concerns. 

A system of ethics or a code of Jaws can 
no longer be regarded as unscientific in a 
derogatory sense because it predicts noth- 

Michael Polany; 

ing that could be true or false, for Scieng 
is seen to accredit us with the capacity for 
authentic appreciation of other values than 
the truth or falsity of a statement. As we 
know order from disorder, health from sick. 
ness, the ingenious from the trivial, we ma 
distinguish with equal authority good frou 
evil, charity from cruelty, justice from in. | 
justice. ‘ 

This may sound a faint answer to my ; 
rousing challenge. But let me recall that ae 
was the small voice of philosophic scepti- 
cism which has eventually swollen to ¢ 
roar of modern philosophic mass mo 

BELIEVE the intellectual life of the 
whole of western society is increasingly 

Sing split into two polar groups... . Liter- 
yy intellectuals at one pole — at the other 

Hientists, and as the most representative, 
ments. In any case, our responsibility aay. physical scientists. Between the two, a 
thinkers and teachers is to think and teacliggn|f of mutual incomprehension — some- 
If it is true that science has become tig es hostility. and dislike but most of all 
greatest single source of dangerous fallacita Hick of understanding. ... This polarisa- 
today, our task must be to revise the scienth n is sheer loss to us all, to us as people, 
fic outlook so that it should once more inet id to our society. It is at the same time 
spire rather than corrupt men’s thoughts ctical and intellectual and creative loss, 
In our age of vast responses, it may NGNnd it is false to imagine that those three 
take very long for such a change in philoe msiderations are clearly separable. In 
sophy to exercise its influence throughout, th words Sir C. P. Snow deplored the 

me CHER flasm that lies between our Two Cultures 
which was the caption of his Rede Lect- 

Mes (Encounter 69 and 70). These 
fectures provoked a great deal of interest 

id some excitement in England and in 
Hany other western countries; quite a few 
minent literary and scientific men took 

firt in the controversy. Repercussions were 
mit even in eastern Europe. If the aware- 
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iss of the gulf between the two cultures 
Pnot so keen in India and no discussion of 
Pe issue has appeared so far in the Indian 

é less, that is because of the two cultures 
meme, if not quite ‘missing’ (as Julian 
Meymons said in Encounter 72), is certainly 
wether embryonic in this land. What I mean 
We that the cultivation of science and even 

fore the crystallisation of the scientific atti- 
me is still in its early and formative stage 
BIndia, and is confined to a tiny minority 
our countrymen — tiny even as compared 

| 
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his article was too long in the completion to be 
Mced before the Bombay seminar on The Place 
Science and Humanities in Higher Education. 
Teport on this seminar by David McCutchion 

=Pears elsewhere in this issue, 

Science and Humanities* 

By Anu SAYEED AYYUB 

to the group amongst whom the literary 
attitude has taken shape. Nonetheless, we 
seé before our eyes an India set upon rapid 
industrialisation and excited by its big 
technological schemes. All this naturally 
presses the demand for a proportionately 
quick expansion of scientific and technical 
education. Within a decade the new gene- 
ration will show a marked change of tint 
on its cultural canvas from literary to scien- 
tific, and in about that time we can expect 
the deep divide between the two cultures 
and the problems consequent on it to loom 
large on the Indian scene. This seminar is 
an anticipation of that phase, and we hope 
will stimulate thoughts on those problems 
before they come on us in their full gravity 
— not after, as in the case of C. P. Snow’s 
lectures dealing with the Western scene. 

C. P. Snow's diagnosis of the cultural 
malaise (which might be characterised as 
a case of split personality of the cultured 
community) is followed by a prescription 
of the remedy: “There is only one way 
out of it all; it is of course by rethinking 
our education.’ The following pages are an 
attempt at rethinking our education on 
somewhat different lines and by an Indian. 
I doubt though if setting the problems on 
the Indian scene would make much of a 
difference. A small difference in time has 
been noted earlier. What other differences 
appear will be left to appear naturally, un- 
consciously. This thinker at least will not 
make any conscious efforts to think nation- 
ally, for he believes that the principle of 
nationalism and patriotism is being over- 
done, particularly in the cultural field. 

The purpose of education is — put baldly 
and squarely — two-fold: first, to teach us 
an art, craft or skill — manual or mental — 

il 




