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THE STABILITY OF BELIEFS :

by

Michael Polanyi

7L THERE are two ways of helding beliefs, Some are held by the explicit profession
of certain articles of faith, as the Apostles' Creed when recited in the words of the
Book of Common Praver. The other form of belief is held implieitly by reliance on a
particular conceptusl framework by which all experience is interpreted,

The process of philosophic and scientifiic enlightenment has shaken the stability
of beliefs held expliciftly as articles of faith., To assert any belief uncritically has
come to be regarded as an offence against reason, We feel in it the danger of
obscurantism and the menace of an arbitrary restriction of free thought, Against these
evils of dogmatism we protect ourselves by upholding the principle of doubt which
Trejects any open affirmation of faith, For the past three centuries the principle of
doubt has been continuously at work on the eliminstion of all uncritical affirmations
of feith.

Unfortunately, the protracted application of this cure has had results rather
similar to those experienced recently in the therapeutic use of penieillin, The first
dramaetic successes could not be repeated in subseguent cases, for the diseases fo which
penicillin was applied have shown a tendency to transform themselves into forms that
are resistant to the drug. Indeed, the net results of a continued process of anti-
biotic and chemical therspy may be merely to breed out a new race of germs completely
resigtant fo all drugs known to man. Similarly, the continued application of doubt
gseems to have converted sll forms of faith into implicit beliefs, ensconced in our
conceptual framewcrk, wherse they elude the edge of our sceptiecism,
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2., Examples of these modern highly doubt-proof beliefs are Marxism and the Freudian
doctrine, both of which are especially protected against doubt by the fact that they
themselves claim to be embodiments of scepticism, I shall quote ftwo passages to
illustrate the adhesive power of these modernm interpretative frameworks by which they
retain the allegiance of their followers.

My party education had eguipped my mind with such elaborate
shock—-absorbing buffers and elastic defences that everything seen
and heard became automatically transformed to fit a preconceived
pﬂttern-g

The system of theories which Freud has gradually developed i3 so
consistent that when one is once entrenched in the; it is difficult to
make observations unbiased by his way of thinking.-

The first of these statements is by a former Marxian, the second by a former
Freudian writer. At the time when they still accepted as valid the conceptual
framework of Marx or of Freud - as the case may be - these writers would have regarded
the interpretative powers of this framework as evidence of its truth; only when losing
faith in it did they feel that its powers were excessive and specious, We shall see
the same difference reappear in our appraisals of the interpretative power of different
conceptual systems, as part of ocur acceptance or rejection of these systems.

o In this paper I shall try to illustrate the elcmentary principles by which a
conceptual framework retains its hold on the mind of a person believing in it., I Bhall
menticn magicel beliefs and Soviet doctrines, both of which I reject, and align them
with scientific beliefs which I accept. I thus examine the same or similar mental
operations in the one case from the outside critically, and in the other from the
ingide, uncritieally.

Thie is a conscious affront on my part to the critical tradition of modern

thought and is bound to shock some readers. It may be proper therefore to @efing
briefly the general grounds on which I stand and mention previous writings in which

they are explained.
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Paper read to the Philosophy of Science Group on 6 March 1952.
A. Koecstler, The God that Failed, London, 1950, p.68

3 Karin Horney, New Ways in Psychomnalysis, Londen, 1339, p.7
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I hold that the propositions embodied in natural science are not derived by
any definite rule from the data of experisnce, and that they can neither be verified
nor falsified by cxperience according to sny definite rule, Discovery, verificaticn
and falsification procesed amccording to certain maxims which cannot be precisely
formalated and still less proved or disproved, and the application of which relies
in cvery case on a personal judgment exercised (or mccredited) by ourselves. These
maxims and the art of interpreting them may be said to constitute the premises of
science, but I prefer to call them our scientific beliefs. These premises or beliefs
are embodied in a tradition, the tradition of science, The continued existence of
geicnee is an expression of the fact that there exists a group of people (customarily
described as scientists) who are agreed in accepting one tradition, and that they
+riust each other to be informed by this tradition, But for the continued coherence of
acientific opinion which governs scientific life, the meaning of such terms as a
‘gpientific statement' or 'a scientist' would lose most of their present connotations
and find their meening reduced to little or nothing., The whole idiom of science in
which itas interprotative framowork is expressed would lose its character of a living

and eutheritative lansuage.

Holding, as I do, this conception of science asnd accepling science as true, I must
call science a belief which I share. This accreditive oxprossion can be expanded
indefinitely by giving my reasons for believing in scicnce and claborating the nature of

S

this belief; but it can never be oxhsustively justified by statoments of fact,

I must pass over the epistomological problems which arise at this point, by merely
mentioning that, contrary to the traditions]l usage, I propose to introduce the word
thelief' in place of the word 'knowledge', with the intention of keeping always open in
our minds a brozd and patent access to the personal origins of our convictions, By
this concentusl reform I hope eventually to eliminate the difficultics inherent in the
various theoories of truth, whether they rest on correspondence, cochersnce or utility,

T trust this gcneral statement of my position may induce readers to bear with this

discourse & little longer, as I procead with it now.
= : ) -

4. The scveral weys in which different people comprehend the world are reflecied im
the variety of lansusges in which they expriss themselves, Of course language manifesis
a belief only if we use its words with the implied acceptance of their appositeness.
People who do not beslieve in orascles, witcheraft or magic may yet gpeak of oracles,
witcheraft end magic, but they mesn so-called oracles, witcheraft and magic, putting
these words mentally in inverted commas., The use of a langusge expresses belief in a
conceptual framework only if its words are used confidently, without amy implied
gualificationzs of unbelief, such a2s the quotation marks would stand for. The langusage
may then be said to form an idiom of belief.
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The fact that primitive people hold distinctive systems of beliefs by practising
peculiar modes of interpretation which are inherent in their conceptual framework and
are reflected in their language, was first stated with emphasis by Levy—Brﬁhl aarliﬁr
in this century. The more recent work of Evans-Pritchard on the beliefs of Azande
has borne out and has given further precision to this view, The author is struck by
the intellectual force shown by the primitive African in upholding his belief against
evidence which to the Eurcpesn scems flagrantly to refute them. An instance in point
is the Zande belief in the powers of the poison-oracle, The oracle answers gquestions
through the effects on a fowl of a2 poiscnous substance, called bengs. The oracle-
poison is oxtracted from a creeper gathered in a traditional manner, which is supposed
to become effective only after it hss becn addressed in the words of an appropriate
ritual. Azande — Wwe are told — have no formal and coercive doctrine to enforce belief
in witch-doctors and their practice of the poiscn—oracle, but thelr belief in these is
the more firmly held for being cmbedded in an idiom which interprets all relevant facts
iv terms of witcheraft and oracular powers. Of this Evans-Pritchard gives various
examples.

Suppose that the oracle in answer to a particular guesilon says "Yes', and
immediately afterwards says 'N-' to the samc question. In our eyes thia would tend to
discredit the oraclc altogether, but Zande culture provides a number of ready
explanations for such self-contradictions. Evans—-Pritchard lists no less than eight
secondary claborations of their beliefs by which Azande will account for the oracle's
failure. They may assume that the wrong variety of poison had been gathered or a breach
of taboo committed, or that the owners of the forest where the polsonous creeper Brows

had been angered and revenged themsclves by spoiling the poison; and =s¢ oxn.

3 Most of these statements are to be found in my Science, Faith, and Sﬂcie§§, 1946,
For their elaboration, see Logic of Liberty, 1951 and WScientific iefs",

Fthica, 1951.

E. E. Fvans-Pritchard, Witchcraft, Qracles and Magic among the Azande, Oxford, 1937.
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Evans—-Pritchard describes further the manner in which Azande resist any
suggastion that benge may be 2 natural poison, He often asked Azande what would
happen if they were to administer oracle-poison (benge) to a fowl without delivering
an address, or if they were to administer an extra portion of poison to a fowl which
has recovored from the usual doses. The Zande - he says — does not know what would
happen and is not interested in what would happen; no one has becn fool enough to
waste good oracle-poison in meking such pointless exporiments which only a Eurcpean
could imagine, Indeed, wore A Burcpesn to make a test which in his view proved
Zende opinion wrong they would stand amazed at the eredulity of the Buropean, If the
fowl died they would simply say that it was not good benge, the very fact of the fowl
dying being proof of this.

This blindness of Azande to the facts which to us scem decisive is sustained by
remarkable ingenuity, 'They reason exeellently! (seys Evans—Pritchard) 'in the idiom
of their belisfs, but they camnot rcason outside, or against, their beliefls because
they have no other idiom in which to exprias their thoughts,'

e With this illustration in mind, we may try to anslyse more generally the power of
language to embody and firmly to uphold a system of not explicitly asserted beliefs,

& language may be defined as a collection of recurrent utterances which cerry every

time the same or a similar meaning, We may cstimate that of the 2000 to 3000 English
words in common usage today, e¢ach occurs on the average a hundred million times in the
daily intercourse of people throughout Britain and the United States, 1In a library of

a million volumue using a vocabulary of 30,000 words, the same words will recur cn the
average more than a millicn times. A particular vocabulary of nouns, wverbs, adverbs

and adjectives thus appears to constitute = definite theory of all subjects that can

be talked about. It postulates that these subjects are all constituied of comparatively
few recurrent features, to which the nouna, verbs, adverbs and adjoctives refer, The
theory is somewhat similar to that of chemical compounds, Chemistry alleges that
millions of different compounds are composad of a small number — less than a hundred -
of 2lways identicml chemical elements. BSince each element has a name and characteristic
symbol attached to it, we ean write down the compesiticn of any compound in terms of

the glements which it conftains. This corresponds to writing down a sentence in terms

of 2 certain langusge,

- B

e

So long a8 we use = certain lsngusge, all quosiions that we can ask will have to
be formulated in it and will thersby confirm the theory of the universe which is implied
in the vocabulary and structure of the language, It follows that we cannot state
without self-contradiction within a language any doubt in respect to the theory implied
by the language. The only way to dissent from the theory of the universe implied in a
language is to absndon some of its vocabulary and to leamn to speak a new language
instead, This docs in fact happen when primitive people who believe in witcheraft,
etc., are gradually convertcd to the Buropean conception of universal causation.

6, The resistance of an idiom of belief against the impact of adverse evidence,
which would impel it to modify its conccptusl framework in favour of alternative
conceptions, may be regarded under three headings, each of which is illustrated by the
manner Azande retain their beliefs in the face of situntions which in our view should
invalidate them. Some analogous cases can be readily adduced alsc from other systems
of beliefs,

The stability of Zande becliefs is dus in the first place to the fact that
objections to them can be met cne by one. This power of a system of implicit beliefs
to defeat walid objections onc by one is due to the circularity of such systems. By
this I mean that the convincing power possessed by the interpretation of any particular
new topic in terms of such a conceptusl framework is based on past applications of the
same framework to a great number of other topies not now under ceonsideration; whils 1f
any of these other topics were guestioned now, their interpretation in its turn would
similarly rely for support on the interprcotation of all the othors. Evans-Pritchard
observes this for Zande boliefs in mysticsl notions, 'The contradiction batween
experience and one mystical notion is cxplained by reference to other mystical notions,'

The circularity of the theory of the universe embodied 1n any particular language
is manifested in an elementary fashion by the existence of a dictionary of the language.
If you doubt, for example, that a particular English noun, verb, adjective ﬂf_&@vgrb
has any meaning in English, an English dictionary dispels this doubt by a geflnltlan
using other nouns, verbs, adjectives and adverbs, the meaninfgulness of which is not
doubted for the moment.
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So long &5 ¢ach objection is defeated in its turn, its effect is to strengthen
+he fundamental convictions against which it was raised, 'Let the revader consider
fwrites Evans—Pritchard} any argument that would utterly demeolish all Zande cleims
fér the power of the oracle. If it wore translated in Zande modes of thought 1t would
serve to support their entirs structure of belief.' Thus the circularity of a
conceptual system teonds to reinfores itself by every contact with a fresh topic.

i Circularity operates by divided roles when a number of perscons holding the same

sat of pre-suppositions mutually confirm each other's false interpretation of experience.
Pake the following story of.a South African cxplorcr, L. Magyar, collected by Lévy-Briihl
who regards it as typical, Two African natives, 5, and K.. go to the wood to gather
honey. S, found four big trees full of honey, whilst K. could find only one. E. went
home bewailing his i1l luck, while 3. had beun so fortunate, Meanwhile 5. had returned

=

to the wood to bring away the honay, wazs sitacked by = lion and torn to pieccues.

The relatives of the licn's vietim st once went to the soothsayer to discover who
was responsible for his death, The soothsayer congults the oracle several times and
declarcs that K., jerlous of 3.'s rich harvest of honey, assumed the form of a lion in
order to avenge himself. The accused denied his guilt stronuously and the chicftain
orderad the matter to be scttled by the ordeal of poiscn, 'Matters then followed thelr
usual courag! - gays the explorer's account — '"the ordeal was unfavourable to the
Bccused. ho confessed and succumbed to torture. . . . The mRccusation appears guite
natural to the soothsayer who formala it, the prince who ordiers the trizl by crdesl,
the crowd of bystandors and to K. himself who had becn transformed into a lion, in
fact to everybody except the European who happens to be present.’

It is clear to us that K. had not actually cxperienced turning into 2 lion and
t denied having done so. But he is confronted

i
1

Tearing 5, to pioces, and so ot first oe
with an overwhelming caseé against himself. The interpretative framework which he shares
with his accusers docs not include the conception of aceidental death; if a man is
devoured by 2 lion there must be some effcetive reason behind it, such as the envy of a
rival, This makos him an obvious suspect and when the oracle, which he has always
trusted, confirms the suspicion ho can no longer resist the evidence of nis gullt and
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he confesses having turned into a2 lion and having devoured S. This closss the circle

5]

of the argument and confirms the magical frarmework in which it was conducted, and 1t
thus cnhances the powers of this framework for assimilating the next case which will
come under its purview,

Communizts who heve experienced the procudure which leads to confessions in
Russisn sabotage irisls have described a similar circularity. A person,who sccording
to Western conceptions is entirely innocent, will confesa to acts of sabotage because
he shares the fundamental assumption of his accuscrs that if a boiler explodes, or a
train is derailed, somcbody has been guilty of sabotage. As in the magical framework,
the conception of accidental damage is excluded. The prisoner will usually resist the
accusation to start with, but when it is persistently borne in upon him from all sides
by the exesmining magistrate and by the cevidence extorted from his former associates, he
begins to give way to the convincing power of the case against himself. 5o he eventually
comnives in construing sgainst himself any oversight he may have comaitied - or cven any
gilent discontent he may have harboured — into sn ict of conspiracy, until he 1s 80
coverzd with guilt in his own cyss thet he agrecs to atone for it by signing a
canfession. On the grounds on which hu had habitually condemncd others he must now
conderm himself — snd thus close¢ the eirclu which onee more confirme thoese grounds
and makoes them stronger than ever for the nexi occasicon.

8. To the stabilising power of circularity we may add secondly the capacity of a well
developed interpretative framework to supply secondary elaborations 1o ite baliefs
which will cover almost any conceivable cventuality, however cmbarrassing this may
appear at first sight. Scientific theories which possess this self-expanding capacity
are somctimes desecribed as epieyelical, in allusion to the epicyclis that were used in
the Ptolomcan and Copernican theory to represent planetary motions in terms of uniform
circular motions. All major interpretative frameworks have an epicyclical structure
which supplies a reeerve of subsidiary explanations for difficult situations, The
epicyclical character of Zande belicts was shown above by the ready availability of
eight different subsidiary assunmptions for ¢xplaining a point-blank self-contradiction
in two consecutive answers of an oracle. Again we may find analogies in :Gntempurayy
affairs. The Polish underground leader Stypulkovsky who published nis gxperiences in

. Cf. Lévy-Brithl, The "Soul" of the Primitive, London, 1928, p.44

: Cf. Weissberg, Conspiracy of Silence, Lendon, 1952, pp. 128, 202, 318, 352
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Soviet Russia recalls that of twelve Poles accused together, he alone refused to
confess., This contradiction, however, strengthened rather than weakensd the Sowiet
case: for his denial of the charge was taken to confirm the genuincness of the
confessions given by the other nccused and thus made the cvidence against him stronger
+han it would have been had he algco confessed.

g. Thirdly, the stability of Zande beliefs is seen to rest on the Tact that any new
alternative conception would have to be built up on a serics of supporting facts which
can only be adduced one by one. A new concuption like that of natural causation would
require numerous relevant instances for its proper understanding.: But these instances
cannot Accumilate in the minds of people if cach eof them is disregarded 1n Its turn
for lack of the concept which would lend zignificence to it. The bohaviour of Azande

whom Wvans—Pritch=rd tried to convince that benge was a natural poison which owed none
of ite offectiveness to the incantations customarily accompanying its administration,
i1lustrates the kind of contemptuocus indifference with which we normally regard things
ol ahlch we have no conception., 'We fuel ncithor curicsity nor wonder' writus William
James, 'concerning things so for beyond us that we NAvVe N0 concepis to refer themr to or
standards by which to moasurs them,' Tha Fucgians in Darwin's voyage, he roealls,
wondered =t thi small bonts. but paid no attention to the big ship lying at anchor in
front of thon., This third defence nechanism of implicit beliefs may be called the
principle of au;prcﬂ“wd micleation. It is complementary to the principle of
circularity. Circularity protects an existing syoten of beliefs agninst doubts arising

from any adverse piece of ovidence, while suppressecd nucleation prevents the
germination of any alternative conccpt on the basis of any single new pisco of evidence.

10, Cireularity, combined with a readily evailable reserve of opieyelical ¢lzborationa
and the conseguent suppression in the germ of any rival conceptual development, lends
g degree of stability to n concoptual framework which wo may describe S8 the measure

ﬂf ity completonees, We may speak of the complateness or €0 priehensivern of s
languaze and the system of conceptions refl i by it = as we do in respect to Azande
beliefs in witcheraft — without in any way implying approval of the sysiem as 2 irue
belief,
11, We do not sheare the belicfs of Zande in the power af poison-orncles and we reject
a great many of their other beliefs, by discarding mystical conceptions and replacing
them by a naturalistic cxplanation. But we may question whuthor our rejection of
Zande EuP;rstiflinE iz the ocutcome of any general principle of doubt. 1I such a

principle cxists, it should be possible to dotect it in the first place within scicnce
which the adborents of the principle of deubt rogard as the beat cxample for the
operations of this principle.

“vury important discovery affects the existing interpretative framewerk of scicnce
in two ways. 1t strengthens somc hitherto accepted scientific belicfs by confirming
them, =nd weskens, modifice or entirely rcplaces others, by the incorporation of new
matter which contradicts or lics outside the seorc of hitherto aceepted conceptions,
Thus scicnece may be said to advonee by the agsinmilation of fresh topics within ive
existine systom and by the sdaptation of 1ts axisting system to the nature of fresh
topics; the first is a conservative sct, The second a process of reform, Every
seientific discovery is conscrvative in that it mointains and uxpands the systenm of
acience 85 a wholg, and to this extoent Cﬂ“fi“ﬂF the seientifie view of the world and

strengthens 1ta hold on our minds: but no mnjor discovery can fail =also to Tﬂd ey
the outlock of sciecnez, and some, like {hu;; of gravitation or the cir reulation of the
bl@md, or lﬁkc those of the gencs, guanta, radic-activity, relativity have changed

it profoundly.

Might it not be frue then to say that the as 51'11“+ﬁ“e process mnerely conserves
spience, while the true innovations consist in the adapt ive process by which the
framework of science is reforned? This sounds plausible, but it is not true, The
power to expand hitnerto nccepted beliefs far beyond the suepe of hitherto explored
implicatione is an eminent force of discovery. It is this force which sent Columbus
in search of the Indiea across the Atlantic. His genius 1 vy in taking literally and
as a guide to practical action that the sarth was vmupd which his contemporaries
held vaguely and as a mere natier for speculntion, The ideas which Newton elaborated
in his Principis were widely current in his tine; his work did not shock any strong
beliefs held by scientists, at any rate in thia country. But again his gEnluE was
manifested in his power of casting these vaguely held beliefs into A concrete and
binding form, As another exsrple we nay take the atomic theory of matter which was

E Principles of Psycheology, vol. 2, p.110. A nmore recent instance of this occcurred
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when Igor Guzenko, cipher ci;rk ﬂf the Soviet Emhaas zn Canada, tried in valn
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first introduced into modern science bty John Dalton in 1805 for the explanation of the
laws of chemical combination., The theory was scon universally accepted; yet 80 years
later Van't Hoff met with considerable opposition by deriving from it the asymmefrical
arrangenent of the four different substituents attached tc 2 carbofl atom. Though he
hed thus merely envisaged in concrete terms what was implicit in notions generally
accepted at his time, he was Jeered at By the great Kolbe (1877) for having borrowed
Pegasus from the atables of the Veterinary Academy at which he was then an instructor,
The advent of modern atomic physics, starting with the discovery of the electron by

J. J, Thompson, wis due to repeated flights of scientific immaginntion which derived new
aspects of Dalton's theory, far beyond its previously apparent perspectives, One of
the greatest discoveries of this age, that of the diffraction of X-rays by crystals

(in 1912) was conceived by n mathemntician, Max von Laue, by the sheer power of believing
more concretely than anyone else in the current theorics both of crystals and X-rays,

The sgsimilative power of =n existing scientifie framework thus appears no less
ereative and offers no less scope for the appliention of scientific genius, than its

capacity to sprout intc new and entirely unexpecied lorua. Indesed the conservetive and
the reforning sspects of discovery remain always combined; we have assimilation to the
extent to which new conceptions form an extension of the old and innovation in S0 far

a5 the new stands in contrast to the old,
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What room does such & picture leave Tor : U doubt?
Is doubt perheps = true guide to scientists 1in choosing whether to lesn nore towards
tasgimilation' or ‘'innovation'? Does not the proverbial scientifi aution teach
s

scientists to be harder TO

=
]
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convince than are other people?

The opinion is widespread, But the excrcise of special ~aution is not peculiar to
+he secientist, The practice of every «rt must bo restr=ined by its own form of cantion,
1 ) o
The precision of the lawyer, the poet's fastidiousness, the sculptor's touch, are as
o) ¥ !

L]
meny restraints by which these various profassions are guided. Naturally, the scientist

is also trained o exercise his own manner of restraint, as part of his distinctive art
which is the art of discovery. Caution is commendable in science, but only in so far as

e

it does not hazper the boldness on which all progress in science depends, And there is
no rule to tell us a2t the moment of deciding the next step in resezrch what is Truly
bold and what merely reckless, and we can tharefore have no rule sither how to
distinguish at such a moment between doubt which will curb recklessness and will

L

qualify as true cautlon, and doubt wnich cripples boldnese and will atand condemned
as unimaginativeness or dogmatisii.

We call ‘coution' only that kind of doubt which we consider io be, or 1O have
been, reasonable. Hence 'doubt' described as 'eoution' acknowledges our appreciation
of & succeasful operation of doubt, without telling us how 10 achisve sucl
We call it true boldness on the part of Einstein that he accepted uncompromisingly
Mach's critique of the concept of absolute motion whilc we pr igse his caul
rejecting Mach's critique of the realitfy of atoms, But no principle of doubt could
have told him to accept the ome and reject the other. ‘Caution' is n form of approval,
masquerading as 2 rule of procedure,

scientist who tried to apply the prineiple of doubt in an cxpliclt form. This was the
Swedish professor Cleve to whom Sveante Arrhenius, then a atudent, first presented his
theory of electrolytic dissocistion., Arrhenius hos told the story how Cleve sald
'This is very intercsting', mnd then 'Goedbye'. Later Clove axplained that there

were a0 many theories formed nnd these were almoat certain to be wrong, for after a
short time they disappeared and therefore by rensoning on ;L“}iﬂtifﬂl lines he
concluded that Arrhenius' theory would not exist long either.

There is one instance on record — by which I may demonstrate this point - of a

12. Resistance against the conceptusl reform suggested by Arrhenius was widespread
and violent anmeng chemists, who thought it absurd to assume that free particles of
highly reactive metals like sodium or potassiun could float about in water without
instantly decomposing it. Yet in a fov yaars' time electrelytic dissociation
beceme so firmly =ccepted, that its further history offers an excellent gxnmple for
+the extraordinary stability of scientific conceptions in the frece of invalidating
faotual evidence. Arrhenius had postulated a chenicnl equilibrium between the
dissoecisted and the undisscciated forms of an electrolyte in solution. From the
very start the measurenments showed that this was true only for weak electrolytes
Tike acetic ~cid, but not for the very prominent group of strong glectrolytes, like
cormon salt or sulphuric ncid. For more than 30 years the discrepanciss were

¥ B, N. da C. Andrade, Encyc, Brit. 14th ed., article on Arrhenius
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parefully measured And tabulated in textbocks, yet no one thought of ealling in
question the theory which they so flagrantly contradicted, Scientists werc satisfied
with speaking of the 'anomnlies of strong clectrolyvtcs', without doubting for a noment
that their behaviour wns in fact governed by the law that they completely failed to
obey. I cnm still remember my own anmazencnt when, about 1919, I first heard the idea
mooted that the anomalics wore to be regarded ns a refutation of the laws postulated

by Arrhenius and to be explained by a different theory. Mot until this altermative
conception (based on the mutual electrostatic interaction of the ions ) was successfully
elaborated in detmil, was the previous theory generally abandoned.

Contradictions To current scientific canceptions nre often disposed of by ealling
them 'mnomalies'. This is among the most handy assumptions in the epicyclical reserve
that ig availsble for the adaptation of any theory, in the frce of adverse evidence,
Wa have seen how Azande make use of sigilar nda ' o mieet the inconsistonecies of
poison—orncles. 1In science this process hoe often proved justifisd by subsequent
re-interpretations of the criginal thoory which explained the 1nU:L11h4,

1%5. Another example moy illustrate the ruverse cnse, namely whon a series of

4 o
observations which ~t one time worg nold te bo important scientific facts, were a few
years leater completely discredited and committed to *Lliviﬁn without ever having been

disproved or indeed newly tested, sinply because the |+ 1l framework of science
had meanwhile so altered that the fets no longer oppefdred credible

Towards. the end of the last century nuncrous cobserveticons were raported by
1 . = : ; : ;
H. B. Baker on The power of intenalve drying to 2top somo normally extremely rapid
chemical reactions and to reduce the rate of evaporation of a number of commonly used
chemicals, BHaker WE::-*. on publishing furthér instonces of this drying ¢ffect for mo
than thirty yeATSy A large nunber of allegedly allied phenomena were reported ;ﬂgr
Helland by Smits - and some very striking demonstrations of it cane froo ?Erman :
. 3

H. B, Baker could render his samples unrenctive sometimes only by drying them for
; s results 1t was

perdfods up to 3 years; sc when some authors failed to reproduce hai:

reasonatle to assume thet they had not nchieved the ssme degree of desiccation.
Consequently, there was little doubt at the time -ﬁ:t the observed effcocts of intensive
drying were true and that they reflected a fundamental foature of all chemiecal change,

Today these experiments, which arouscd sc much interest from 1900 to 1950 are
almost forgotten., Text-books of chemistry which thoughtlessly go on compiling published
data atill reecord Baker's cbsarvati g*: in detail, merely adding that their velidity
'is not yet certainly catablished! thet 'spme (of his) Tindings =are disputed by
later workers, but the technique is di lecult’* = ut active scientists no longer
take any interest in these phenomenn, for in view of their present vnderstanding of
chemical processes thoy ars cﬁnviﬂc“d that most of them rust have becn spurious, and
that, if some were real, they were likcly to have been duc to trivial causes, This
being so0, our attitude tmwﬂrﬂP +kudw experiments is now similar to that of Azsande
towards Evana-Frltrﬂ"ru s suggestion of trying out the effects of cracle-poison
without an accompanying incentation. We shrug our shoulders and refuse to waste our
time on such obviously fruitless enguirics, The process of selecting facis for our
Attention 1s the same in science as nmong aAzAnde, but I believe that sclence 1s more

often right in its applieation of it.

1 : I . . - v :
Journal of the Chemicnl Socicty of London, 1894, 65, 611
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£, ibid,. 1922, 121,

onits, The Theory of Allotrooy (1922). Baker's sxperinents are referred to
{P. Yll} ag 'the most besutiful me=ans of cvatablishing the complexity of unary
phases' postulated by the -~uthor,

4 Coehn and Tramm, Ber deutsch. Chem., Ges, 1923, 56, 4563 Zeitsch, f. Fhys. Chem,
1923, 105, 356; 1924, 110, 110; nand Coehn and Jung, Ber. deutsch., Chem Ges,
1923, 56, 695. These authors raported the astopping of the photochemical
combination of hydrogen and chlorine by intense drying.

2 F, A, Philbrick, Textbook of Theorvuticsl and Inorganic Chemistry, revised
edition, London, 1949, p.215

6 J. R, Partington, General and Inorganic Chemistry, 1946, p.4835. Thorpe's
Dictionary of Applied Chemistry, Article "Benzene and its Homologues" (1947)

reports Baker's 'interesting discovery' without any gualification,
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This last sentence may sound curiocus and yet it is meant to give you a serious
sample of what I believe to be the correct way of reflecting on the difference between
Zande magic and the tenchings of science. Science and magic are both comprshensive
ayatems of beliefs, posscssing a considerable degree of stability, and s comparison of
the two systems has shown that the convincing powirs of both are derived from similar
logical propertics of their conceptunl franeworks. Yet the two achicvenents of
stability ars not on par, but are rutunlly exelusive. If you accept one systen you
cannct hold the other, and we today overwhelmingly acecpt sciecnee. The critical move-

ment of the last 300 years has tried to sanction the accepinnce of science while
avoiding any explieit declaration of faith, which was contrary to its basic prograrme.
I believe that this attempt has fall vd b ci' wr 1t 18 logiecally mistaken, and that,

consegquently, it can never succeed at all. I hold that we hive good reascns for
preferring science to msgic or astrology, or (what is of ¢ groater practical 1Jpgrtangg]
to the perversion of scienee imposed by Stalinism on the thrvhtjﬂlua under Comrunist

rale. But I suggest that thes¢ resscns ¢an never be =sdequately stated without a
personal affirmation of belief on the part of the spoaker,

We may rocognisce this by reflecting on the forogolng annlysis of the stability eof
beliefs. No extension of this preliminary sketch into further deotsil could breagk
through its logical limitationst it would remmin a study of other people's beliefs,

It might describe in further detail the way belivls =re upheld in the faee of
occurrances 'hJLn, to a person not holding thesc beliefs, would appesar to contradiet

then, and perheaps it might explore alse the hiatoric and social antecedents which led
to the establishaent of certain beliefs within a particular society, But howeyer far
we pursued the study of ‘other people's beliefs this would never indicate whether we
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held theme beliefs to be true or illusory and, 1T 50, Ohf wWhAAT grounds we decldeq ThRis.

15. At any mte, there would be no possibility of indicating this if we refrzined from
smizgling into cur description of the way belicefs are held, exprussions which inply
affirmations of our own beliefs. The confusion of the two is sanctioned by common
nsage, Phrases liks "1t is covmonly agreed' or '"it will hardly be doubfed" are
literally sistements about what people are zupposed to believe or not cxpected To
doubt, yet they are commonly understood as declaring the certainty of the beliefs in
guestion., Or take words like 'science' and "secientist'. 1 neutral analysis of
science as a systen of beliefs should always use the word 'sclence'! and '?ciettiat' in
guotation marks, in the way the Soviet Academy refers to bourgeeis 'science' and
bourgeois "scientists'. The conrident use of “ny expressions including UP: word
‘ecicrice', or 1te derivatives lilte 'seientific methed', 'secientific observation',
‘matural law', etc., convey the writer's belief in a uwrt::n body of mllegations, in
the rightness of 2 certain procedure for arriving at such allegations and of confirming
them, without his ever having faken the ruesponsibility for affirming this belief, The
use of the scientific idiom by writers on scientific methed establishes in fact from
the start a tacit understanding between then -nd their readers on the trustwerthiness
of the method which they are setiing out to analysa,

16. Writers on the neture of scicnce who unquestioningly believe 1n scicnce and may
aseume the sane of their réaders, will find no diffienity in cAarrying out an analysis
of science in objective terms. They nay define seience as the simplest descripticn of

the facts or the most cconomicnl survey of sense duta; thoy nay pretend that
gcience is not concerned with the truth or that it only mekos provisional statements
80 a8 to provids stimmlus for now .EFLIIWLW‘T. Thaoy may asay that scioned is a Iree
¢reation of the mind, forming part of = wontional gm or that its value lies
gntirely in its usefulness, As long s overybody 18 ﬁi_ltly agreed Bbout the neture
of science and implicitly accepts the muthority of science, it may not beccome apparent
that statements of this kind enly refer to certain formnl aspects of science which do
not account for its suthority. I suppose therp should he no difficulty for =
positivistically inclined member of the Zande tribe to describe the system of magic
accepted by Azandc 1s the simplest description of the facts, or as the most economical
survey of sense data, or as a conventional framework valued for 1fs usefulness.
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17. The situstion is different cnce o system of beliefs is fundamentally challenged
It must then be defended on its true grounds. I suggest thnt for this purpose our
beliefs, including our belief in science, will have to be declarcd explicitly, in
fiduciary terms.
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