Ordnung ist heutzutage meistens doys
. . ’

wo nichts ist.

Es ist eine Mangelerscheinung,

BRECHT

Science 1s an essentially anarchistic enterprise: theoretical anarchism
is more humanitarian and more likely to encourage progress than its
law-and-order alternatives.

The following essay is written in the conviction that anarchism, while
perhaps not the most attractive political philosophy, is certainly excellent
medicine for epistemology, and for the philosophy of science.

The reason is not difficult to find.

‘History generally, and the history of revolutions in particular, is
always richer in content, more varied, more many-sided, more lively
and subtle than even’ the best historian and the best methodologist can
imagine.! History is full of ‘accidents and conjunctures and curious
juxtapositions of events’® and it demonstrates to us the ‘complexity of
human change and the unpredictable character of the ultimate conse-
quences of any given act or decision of men’.® Are we really to believe
that the naive and simple-minded rules which methodologists take as

1. ‘History as a whole, and the history of revolutions in particular, is always richer
in content, more varied, more multiform, more lively and ingenious than is imagined by

even the best parties, the most conscious vanguards of the most advanced classes’
(V. I. Lenin, ‘Left-Wing Communism - An Infantile Disorder’, Selected Works, Vol. 3,

London, 1967, p. 401). Lenin is addressing parties and revolutionary vanguards rather
than scientists and methodologists; the lesson, however, is the same. cf, footnote 5.
2. Herbert Butterfield, The Whig Interpretation of History, New York, 1965, p. 66.

3. ibid., p. 21.
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their guide are capable of accounting for such a ‘maze of Interacting »,

And is it not clear that successful participation in a process of th; ki.
hless opportunist who 1s not tied to any pay; nd

. possible only for a rut :
;)hli)losophy and who adopts whatever procedure seems to fit the OCcasiotg

This is indeed the conclusion that has been drawn by intelligen and
thoughtful observers. “Two very important p’raCt.lcal conclusions fojjq,,
from this [character of the hlStO!.'lcal process], writes Lenin,5 Continung
the passage from which I have just quoted. ‘First, that in order ¢, fulf
its task, the revolutionary class [i.e. the class of those who want to chapg,
cither a part of society such as science, or society as a whole] muyg; ;e
able to master all forms or aspects of social activity without exception [jt
must be able to understand, and to apply, not only one particular methoq.
ology, but any methodology, and any variation thereof it can imagine] ., .
second [it] must be ready to pass from one to another in the quickest
and most unexpected manner.’ ‘The external conditions,’” writes Ein-
stein,® ‘which are set for [the scientist] by the facts of experience do not
permit him to let himself be too much restricted, in the construction of
his conceptual world, by the adherence to an epistemological system. He
therefore, must appear to the systematic epistemologist as a type of
unscrupulous opportunist. . . . A complex medium containing surpris-
ing and unforeseen developments demands complex procedures and
defies analysis on the basis of rules which have been set up in advance

and without regard to the ever-changing conditions of history.

4. ibid., p. 25, cf. Hegel, Philosophie der Geschichte, Werke, Vol. 9, ed. Edward Gans,
Berlin, 1837, p. 9: ‘But what experience and history teach us is this, that nations and
governments have never learned anything from history, or acted according to rules that
might have derived from it. Every period has such peculiar circumstances, is in such
an .individual state, that decisions will have to be made, and decisions ca# only bf’ ‘f"“de_’
in it and out of it.” - ‘Very clever’; ‘shrewd and very clever’; ‘NB’ writes Lenin It his
marginal notes to this passage. (Collected Works, Vol. 38, London, 1961, p. 307) .
> ibid. We see here very clearly how a few substitutions can turn 2 political less?
into a lesson for methodology. This is not at all surprising. Methodology a0
both means for moving from one historical stage to another. The only differe™®
the standard methodologies disregard the fact that history constantly Pf°d. od bY
feat\.u-.es, We also see how an individual, such as Lenin, who is not intimidat o,
tradnt.xonal boundaries and whose thought is not tied to the ideology of 2 profes
ca'; give usefu! advice to everyone, philosophers of science included.

Yo Albert Einstein, Albert Einstein: Philosopher Scientist, ed. P A- S
ork, 1951, pp. 683f.
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Now it is, of course, possible to simplify the medium in which a
scientist works by simplifying its main actors. The history of science,
after all, does not just consist of facts and conclusions drawn from facts.
It also contains ideas, interpretations of facts, problems created by
conflicting interpretations, mistakes, and so on. On closer analysis we
even find that science knows no ‘bare facts’ at all but that the ‘facts’
that enter our knowledge are already viewed in a certain way and are,
therefore, essentially ideational. This being the case, the history of
science will be as complex, chaotic, full of mistakes, and entertaining as
the ideas it contains, and these ideas in turn will be as complex, chaotic,
full of mistakes, and entertaining as are the minds of those who invented
them. Conversely, a little brainwashing will go a long way in making the '
history of science duller, simpler, more uniform, more ‘objective’ and
more easily accessible to treatment by strict and unchangeable rules.

Scientific education as we know it today has precisely this aim. It
simplifies ‘science’ by simplifying its participants: first, a domain of
research is defined. The domain is separated from the rest of history
(physics, for example, is separated from metaphysics and from theology)
and given a ‘logic’ of its own. A thorough training in such a ‘logic’ then
conditions those working in the domain; it makes their actions more
uniform and it freezes large parts of the Aistorical process as well. Stable
‘facts’ arise and persevere despite the vicissitudes of history. An essential
part of the training that makes such facts appear consists in the attempt
to inhibit intuitions that might lead to a blurring of boundaries. A
person’s religion, for example, or his metaphysics, or his sense of humour
(his natural sense of humour and not the inbred and always rather nasty
kind of jocularity one finds in specialized professions) must not have the
slightest connection with his scientific activity. His imagination is
restrained, and even his language ceases to be his own.” This is again
reflected in the nature of scientific ‘facts’ which are experienced as being
independent of opinion, belief, and cultural background.

It is thus possible to create a tradition that is held together by strict
rules, and that is also successful to some extent. But is it desirable to
Support such a tradition to the exclusion of everything else? Should we

7. For the deterioration of language that follows any increase of ionali
; : . professionalism cf,
my essay ‘Experts in a Free Society’, The Critic, November/December 1970.
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transfer to it the sole rights for dealing in knowledge, so that any regy|
that has been obtained by other methods is at once ruled out of COu;ltz
This is the question I intend to ask in the present essay. And ¢, thi‘
question my answer will be a firm and resounding NO. ’
There are two reasons why such an answer seems to be appropria,
The first reason is that the world which we want to explore is a lal‘gel;(
unknown entity. We must, therefore, keep our options open and we myg
not restrict ourselves in advance. Epistemological prescriptions may look
splendid when compared with other epistemological prescriptions, or
with general principles — but who can guarantee that they are the best
way to discover, not just a few isolated ‘facts’, but also some deep-lying
secrets of nature? The second reason is that a scientific education as
described above (and as practised in our schools) cannot be reconciled
with a humanitarian attitude. It is in conflict ‘with the cultivation of
individuality which alone produces, or can produce, well-developed
human beings’®; it ‘maims by compression, like a Chinese lady’s foot,
every part of human nature which stands out prominently, and tends to
make a person markedly different in outline’? from the ideals of rationality
that happen to be fashionable in science, or in the philosophy of science.
The attempt to increase liberty, to lead a full and rewarding life, and the
corresponding attempt to discover the secrets of nature and of man
entails, therefore, the rejection of all universal standards and of all rigid
traditions. (Naturally, it also entails the rejection of a large part of cor-
temporary science.)

It is surprising to see how rarely the stultifying effect of ‘the Law.S of
Reason’ or of scientific practice is examined by professional anarchist®
Professional anarchists oppose any kind of restriction and they demaf
that the individual be permitted to develop freely, unhampered by 2%

duties or obligations. And yet they swallow without protest all the sever®
standards which scientists and logicians impose upon research and up"
any kind of knowledge-creating and knowledge-changing activit)

Occasionally, the laws of scientific method, or what are thought 0 ge:::
ed!

laws of scientific method by a particular writer, are even integrat

. all
8. John Stuart Mill, ‘On Liberty’, The Philosophy of John Stuars Mill od. Mor!

Cohen, New York, 1961, p. 258,
9. ibid., p. 265,
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Introduction 21

anarchism itself. ‘Anarchism is a world concept based upon a mechanic?l
explanation of all phenomena,’ writes Kropotkin.1? ‘Its method of investi-
gation is that of the exact natural sciences . . . the method of induction
and deduction.’ ‘It is not so clear,” writes a modern ‘radical’ professor
at Columbia,* ‘that scientific research demands an absolute freedom of
speech and debate. Rather the evidence suggests that certain kinds of
unfreedom place no obstacle in the way of science. . ..’

There are certainly some people to whom this is ‘not so clear’. Let us,
therefore, start with our outline of an anarchistic methodology and a
corresponding anarchistic science.!? There is no need to fear that the
diminished concern for law and order in science and society that charac-
terizes an anarchism of this kind will lead to chaos. The human nervous

10. Peter Alexeivich Kropotkin, ‘Modern Science and Anarchism’, Kropotkin's
Revolutionary Pamphlets, ed. R. W. Baldwin, New York, 1970, pp. 150-2. ‘It is one of
Ibsen’s great distinctions that nothing was valid for him but science.” B. Shaw, Back to
Methuselah, New York, 1921, xcvii, Commenting on these and similar phenomena
Strindberg writes (Antibarbarus): ‘A generation that had the courage to get rid of God,
to crush the state and church, and to overthrow society and morality, still bowed before
Science. And in Science, where freedom ought to reign, the order of the day was
“believe in the authorities or off with your head”.’

11. R. P. Wolff, The Poverty of Liberalism, Boston, 1968, p. 15. For a more detailed
criticism of Wolff see footnote 52 of my essay ‘Against Method’ in Minnesota Studies in
the Philosophy of Science, Vol. 4, Minneapolis, 1970.

12. When choosing the term ‘anarchism’ for my enterprise I simply followed general
usage. However anarchism, as it has been practised in the past and as it is being prac-
tised today by an ever increasing number of people has features I am not prepared to

support. It cares little for human lives and human happiness (except for the lives and
the happiness of those who belong to some special group); and it contains precisely the
kind of Puritanical dedication and seriousness which I detest. (There are some exquisite
exceptions such as Cohn-Bendit, but they are in the minority.) It is for these reasons
that I now prefer to use the term Dadassm. A Dadaist would not hurt a fly - let alone
a human being. A Dadaist is utterly unimpressed by any serious enterprise and he
smells a rat whenever people stop smiling and assume that attitude and those facial
expressions which indicate that something important is about to be said. A Dadaist is
convinced that a worthwhile life will arise only when we start taking things .Iightlzy and
when we remove from our speech the profound but already putrid meanings it has
accumulated over the centuries (‘search for truth’; ‘defence of justice’; ‘pa§s1omte
concern’; etc., etc.) A Dadaist is prepared to initiate joyful experiments even in those
domains where change and experimentation seem to be out of the question (exampl?:
the basic functions of language). I hope that having rt.:ad the P‘M“.Phlet the reader will
remember me as a flippant Dadaist and not as a serious anarchist. cf. footmote 4 of

chapter 2.
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system is too well organized for that.!® There may, of course, com,
time when it will be necessary to give reason a temporary advantage g4
when it will be wise to defend its rules to the exclusion of everything
else. T do not think that we are living in such a time today.

13. Even in undetermined and ambiguous situations, uniformity of action is sggn
achieved and adhered to tenaciously. See Muzafer Sherif, The Psychology of Socigl

Norms, New York, 1964.
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This is shown both by an examination of historical episodes and by an
abstract analysis of the relation between idea and action. The only
principle that does not inhibit progress is : anything goes.

The idea of a method that contains firm, unchanging, and absolutely
binding principles for conducting the business of science meets con-
siderable difficulty when confronted with the results of historical research.
We find then, that there is not a single rule, however plausible, and
however firmly grounded in epistemology, that is not violated at some
time or other. It becomes evident that such violations are not accidental- -,
events, they are not results of insufficient knowledge or of inattention '
which might have been avoided. On the contrary, we see that they are
necessary for progress. Indeed, one of the most striking features of recent
discussions in the history and philosophy of science is the realization
that events and developments, such as the invention of atomism in
antiquity, the Copernican Revolution, the rise of modern atomism
(kinetic theory; dispersion theory; stereochemistry; quantum theory),
the gradual emergence of the wave theory of light, occurred only because

some thinkers either decided not to be bound by certain ‘obvious’ method-
ological rules, or because they unmwittingly broke them.

This liberal practice, I repeat, is not just a fact of the history of science.
It is both reasonable and absolutely necessary for the growth of knowledge.
More specifically, one can show the following: given any rule, however
‘fundamental’ or ‘necessary’ for science, there are always circumstan.ces
when it is advisable not only to ignore the rule, but to adopt its opposite.
For example, there are circumstances when it is advisable.to introdut':e,
elaborate, and defend ad hoc hypotheses, or hypotheses which contradict
well-established and generally accepted experimental results, or hypo-
theses whose content is smaller than the content of the existing and



hiie’= MR -

empirically adequate alternative, or self-inconsistent hypotheses ang

so on.!
. s — and they occur rather f;
There are even circumstance y féquently _

when argument loses its forward.-looking i:PCCt alf:fl bec;)mes a hil‘ldl‘anCe
{o progress. Nobody would claim that the teaching of small chjjg,,, i
exclusively a matter of argument (though argument may enter int, it
and should enter into it to a larger ext.ent than is customary), and alpg
everyone now agrees that what looks !1ke a reS}llt of reason - the Mastery
of a language, the existence of a nch'ly ?rtlwlated perceptual worlg,
logical ability — is due partly to indoctrination and partly to a process of
gromwth that proceeds with the force of natural law. And where argumen
4o seem to have an effect, this is more often due to their physical repetitiy
than to their semantic content.

Having admitted this much, we must also concede the possibility of
non-argumentative growth in the adult as well as in (the theoretical
parts of) institutions such as science, religion, prostitution, and so on.
We certainly cannot take it for granted that what is possible for a small
child - to acquire new modes of behaviour on the slightest provocation,
to slide into them without any noticeable effort — is beyond the reach of
his elders. One should rather expect that catastrophic changes in the
physical environment, wars, the breakdown of encompassing systems of
morality, political revolutions, will transform adult reaction patterns as
well, including important patterns of argumentation. Such a trans-
formation may again be an entirely natural process and the only function

of 2 rational argument may lie in the fact that it increases the mental
tension that precedes and causes the behavioural outburst.

1. One of the few thinkers to
was Niels Bohr: ¢, . . he

patiently go through a

understand this feature of the development of knowleds¢
I thwo';lld never try to outline any finished picture, but WOl:ne
€ phases of the develo ing from O
appa pment of a problem, starting
agf;:f;; f:::ﬁ:x.’ and gradually leading to its elucidation. In fact: he never regard®
In any other light than ag starting points for further exploratiOI‘- n

Prospects of some line of investigation, he would dismiss the

: H o qe ’ feld
Ni . Y Judged after [my italics] the event. . . .” L. RoseD

gew ‘zi‘?k:;)g‘s II"J:I dNWMk as seen by his Friends anal Colleagues, ed. S. Rosei}mil;

always ‘before’ the evenZ.Heow science is never a completed process, therefore I

i nce simplici . ess
conditions of (scientific) practice plicity, elegance or consistency are never Re°
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Now, if there are events, not necessarily arguments which cause us to
adopt new standards, including new and more complex forms of argu-
mentation, is it then not up to the defenders of the starus quo to provide,
not just counter-arguments, but also contrary causes? (‘Virtue without
terror is ineffective,” says Robespierre.) And if the old forms of argu-
mentation turn out to be too weak a cause, must not these defenders
either give up or resort to stronger and more ‘irrational’ means? (It 1S
very difficult, and perhaps entirely impossible, to combat the effects of
brainwashing by argument.) Even the most puritanical rationalist will
then be forced to stop reasoning and to use propaganda and coercion, not
because some of his reasons have ceased to be valid, but because the
psychological conditions which make them effective, and capable of
influencing others, have disappeared. And what is the use of an argument
that leaves people unmoved ?

Of course, the problem never arises quite in this form. The teaching
of standards and their defence never consists merely in putting them
before the mind of the student and making them as clear as possible. The
standards are supposed to have maximal causal efficacy as well. This
makes it very difficult indeed to distinguish between the logical force
and the material effect of an argument. Just as a well-trained pet will
obey his master no matter how great the confusion in which he finds
himself, and no matter how urgent the need to adopt new patterns of

behaviour, so in the very same way a well-trained rationalist will obey
the mental image of Ais master, he will conform to the standards of
argumentation he has learned, he will adhere to these standards no
matter how great the confusion in which he finds himself, and he will be
quite incapable of realizing that what he regards as the ‘voice of reason’
is but a causal after-effect of the training he has received. He will be quite
unable to discover that the appeal to reason to which he succumbs so

readily is nothing but a political manoeuvre.

That interests, forces, propaganda and brainwashing techniques play
a much greater role than is commonly believed in the growth of our
knowledge and in the growth of science, can also be seen from an analysis
of the relation betmeen idea and action. It is often taken for granted that a
clear and distinct understanding of new ideas precedes, and should pre-
cede, their formulation and their institutional expression. (An investigation
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starts with 2 problem, 53YS Popper.) First, we have an des, o

. o. either speak, or build, or destroy, L
problem, then we act, 1.€ P ’ y Yett 1

certainly not the way in which small children develop. They uge v :

. ;th them, until the
bine them, they play wit ’ Ney Brasp a megy;
they combine ’ their reach. And the initial playfy] ::t;“ng

nd |
that has so far been be).ro | i
is an essential prerequisite of the final act of understanding. There isg,

reason why this mechanism should cease to.function in the adul,
must expect, for example, that the .zdea of l.lberty could be made gy,
only by means of the very same actlon:vs, which were supposed to creyy,
liberty. Creation of a thing, and creation plus full understanding of ,
correct idea of the thing, are very often parts of one and the same indivisib,
process and cannot be separated without bringing the process to a stop,
The process itself is not guided by 2 well-defined programme, and
cannot be guided by such a programme, for it contains the conditions
for the realization of all possible programmes. It is guided rather by
a vague urge, by 2 ‘passion’ (Kierkegaard). The passion gives rise to
specific behaviour which in turn creates the circumstances and the
ideas necessary for analysing and explaining the process, for making it
‘rational’.

The development of the Copernican point of view from Galileo to the
20th century is a perfect example of the situation T want to describe.
We start with a strong belief that runs counter to contemporary reason
and contemporary experience. The belief spreads and finds suppor in
f)ther beliefs which are equally unreasonable, if not more SO (law of
lt}el‘tia; the telescope). Research now gets deflected in new directions, neV
kinds of instruments are built, ‘evidence’ is related to theories in 1€V
::K;;::ti;l;:z Ii).tris;s an ideology that is rich .enough to !)rovide irlild:;
find such argume :t or la:ny particular part of it and r.nobde enou;g1 o
today that Galileo A t'hey seem 1o be. requn'.ed. e cauit 0
what once seemed twabs on.the right track, for his persisiet pe terid
necded to defend i t0a ea silly cosmology has by now crea?cd the m?f i
told in 2 certain wa gilncslt all tho§e who w:ill accel?t a view o.nly :efta'lﬂ
magical phrases callZd ‘nb vho .WI“ trust it only if * ?Ontams excer
tion - it is th , 0 Sel‘Vatlo.nal reports’. And this 15 not an g

€ normal case: theories become clear and reasonable’ o

after i
fter incoherent parts of them have been used for a long time. Guch
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unreasonable, nonsensical, unmethodical foreplay thus turns out to be
an unavoidable precondition of clarity and of empirical success.

Now, when we attempt to describe and to understand developments
of this kind in 2 general way, we are, of course, obliged to appeal to the
existing forms of speech which do not take them into account and which
must be distorted, misused, beaten into new patterns in order to fit
unforeseen situations (without a constant misuse of language there can
not be any discovery, any progress). ‘Moreover, since the traditional
categories are the gospel of everyday thinking (including ordinary
scientific thinking) and of everyday practice, [such an attempt at under-
standing] in effect presents rules and forms of false thinking and action -
false, that is, from the standpoint of (scientific) common sense.’? This is
how dialectical thinking arises as a form of thought that ‘dissolves into
nothing the detailed determinations of the understanding’,® formal logic
included.

(Incidentally, it should be pointed out that my frequent use of such
words as ‘progress’, ‘advance’, ‘improvement’, etc., does not mean that
I claim to possess special knowledge about what is good and what is bad
in the sciences and that I want to impose this knowledge upon my
readers. Everyone can read the terms in his own way and in accordance
with the tradition to which he belongs. Thus for an empiricist, ‘progress’
will mean transition to a theory that provides direct empirical tests for
most of its basic assumptions. Some people believe the quantum theory
to be a theory of this kind. For others, ‘progress’ may mean unification
and harmony, perhaps even at the expense of empirical adequacy. This
is how Einstein viewed the general theory of relativity. And my thesis is
that anarchism helps to achieve progress in any one of the senses one cares
to choose. Even a law-and-order science will succeed only if anarchistic

moves are occasionally allowed to take place.)
It is clear, then, that the idea of a fixed method, or of a fixed theory

of rationality, rests on too naive a view of man and his social surround-
ings. To those who look at the rich material provided by history, and
who are not intent on impoverishing it in order to please their lower
instincts, their craving for intellectual security in the form of clarity,

2. Herbert Marcuse, Reason and Revolution, London, 1941, P. 130.
3. Hegel, Wissenschaft der Logik, Vol. 1, Meiner, Hamburg, 1965, p. 6.
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precision, ‘objectivity’s
principle that can
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For example, we may use hypotheses that contradict well-confirmed
theories and|or well-established experimental results. We may advance
science by proceeding counterinductively.

Examining the principle in concrete detail means tracing the conse-
quences of ‘counterrules’ which oppose some familiar rules of the
scientific enterprise. To see how this works, let us consider the rule that
it is ‘experience’, or the ‘facts’, or ‘experimental results’ which measure
the success of our theories, that agreement between a theory and the
‘data’ favours the theory (or leaves the situation unchanged) while
disagreement endangers it, and perhaps even forces us to eliminate it.
This rule is an important part of all theories of confirmation and cor-
roboration. It is the essence of empiricism. The ‘counterrule’ correspond-
ing to it advises us to introduce and elaborate hypotheses which are
inconsistent with well-established theories and/or well-established facts.
It advises us to proceed counterinductively.

The counterinductive procedure gives rise to the following questions:
Is counterinduction more reasonable than induction? Are there circum-
stances favouring its use? What are the arguments for it? What are the
arguments against it ? Is perhaps induction always preferable to counter-
induction? And so on.

These questions will be answered in two steps. I shall first examine
the counterrule that urges us to develop hypotheses inconsistent with
accepted and highly confirmed theories. Later on I shall examine the
counterrule that urges us to develop hypotheses inconsistent with well-
established fzczs. The results may be summarized as follows.

In the first case it emerges that the evidence that might refute a theory
can often be unearthed only with the help of an incompatible alternative:
the advice (which goes back to Newton and which is still very popl.llar
today) to use alternatives only when refutations have already discredited
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the cart before the horse. Also, some
theory puts
the orthodox

ies of a theory are found by contra,
: formal properties
most important

. e st, ang
JIysis. A scientist who wishes to maximize the empirica) Contep
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adopt a pluralistic methoflolog’y. File lrlnust ctln:parfolc:zs with other ideag
han with ‘experience’ and he must iy to lmprove rf‘thel' thap
e e v that have failed in the competition. Proceeding in this
discac th? e the theories of man and cosmos that are found j,
ey h? wil o B der, he will elaborate them and use them
Genesis, or in the Pimander, : ‘ o to
measure the success of evolution and .oth?r modern views. He may
then discover that the theory of evolution is not as good as is generally
assumed and that it must be supplemented, or enflrely. replaced, l.)y an
improved version of Genesis. Knowledge so conce}ved 1s'not 3 series of
self-consistent theories that converges towards an ideal v1e“t; 1t is not a
gradual approach to the truth. It is rather an ever increasing ocean of
mutually incompatible (and perhaps even incommensurable) alternatufes,
each single theory, each fairy tale, each myth that is part of the collection
forcing the others into greater articulation and all of them contributing,
via this process of competition, to the development of our consciousness.
Nothing is ever settled, no view can ever be omitted from a comprehensive
account, Plutarch, or Diogenes Laertius and not Dirac, or von Neumann
are the models for presenting a knowledge of this kind in which the
history of a science becomes an inseparable part of the science itself - it
is essential for its further development as well as for giving content to the
theories it contains at any particular moment. Experts and laymen,
professionals and dilettanti, truth-freaks and liars - they all are invited
to participate in the contest and to make their contribution to the enricl-
ment of our culture, The task of the scientist, however, is no longer ‘t?
search .for the truth’, or ‘to praise god’, or ‘to systematize observations,
> fto 'mprove predictions’, These are but side effects of an activity '
which his attention is now mainly directed and which is ‘to make the

mea{eer case the stronger’ as the sophists said, and thereby to sustain the
motion of the whole,

Of the
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observations, facts and experimental results, needs no special defence, for
there is not a single interesting theory that agrees with all the known
facts in its domain. The question is, therefore, not whether counter-
inductive theories should be admitted into science; the question is, rather,
whether the existing discrepancies between theory and fact should be
increased, or diminished, or what else should be done with them.

To answer this question it suffices to remember that observational
reports, experimental results, ‘factual’ statements, either contain theor-
etical assumptions or asserz them by the manner in which they are used.
(For this point cf. the discussion of natural interpretations in Chapters 6ff.)
Thus our habit of saying ‘the table is brown® when we view it under
normal circumstances, with our senses in good order, but ‘the table
seems to be brown’ when either the lighting conditions are poor or when
we feel unsure in our capacity of observation expresses the belief that
there are familiar circumstances when our senses are capable of seeing
the world “as it really is’ and other, equally familiar circumstances, when
they are deceived. It expresses the belief that some of our sensory
impressions are veridical while others are not. We also take it for granted
that the material medium between the object and us exerts no distorting
influence, and that the physical entity that establishes the contact -
light ~ carries a true picture. All these are abstract, and highly doubtful,
assumptions which shape our view of the world without being accessible
to a direct criticism. Usually, we are not even aware of them and we
recognize their effects only when we encounter an entirely different
cosmology: prejudices are found by contrast, not by analysis. The
material which the scientist has at his disposal, his most sublime theories
and his most sophisticated techniques included, is structured in exactly
the same way. It again contains principles which are not known and
which, if known, would be extremely hard to test. (As a result, a theory
may clash with the evidence not because it is not correct, but because
the evidence is contaminated.) ,

Now - how can we possibly examine something we are using all the
time? How can we analyse the terms in which we habitually express our
most simple and straightforward observations, and reveal their pre-
suppositions? How can we discover the kind of world we presuppose

when proceeding as we do?
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The answer is clear: we cannot discover it from the inside. We negy

an external standard of criticism, W€ need a set of alt.ern'fttive assumptiopg
or, as these assumptions will be quite general, constituting, as it Were, ap
entire alternative world, we need a dream-world in order to discover 1,
features of the real world we think we snhabit .(and thfh. may actually be
just another dream-world). The first step in our criticism of familiar
concepts and procedures, the first step in our criticism of ‘facts’, myg
therefore be an attempt t0 break the circle. We must invent a new cop-
ceptual system that suspends, or clashes with the most carefully estab-
lished observational results, confounds the most plausible theoretical
principles, and introduces perceptions that cannot form part of the
existing perceptual world.? This step is again counterinductive. Counter-
induction is therefore, always reasonable and it has always a chance of
SUCCESS.

In the following seven chapters, this conclusion will be developed
in greater detail and it will be elucidated with the help of historical
examples. One might therefore get the impression that I recommend 2
new methodology which replaces induction by counterinduction and
uses a multiplicity of theories, metaphysical views, fairy-tales instead of
the customary pair theory/observation.® This impression would certainly
be mistaken. My intention is not to replace one set of general rules by
another such set: my intention is, rather, to convince the reader that ol
methodologies, even the most obvious ones, have their limits. The best ¥/
to show this is to demonstrate the limits and even the ;crationality of
some rules which she, or he, is likely to regard as basic. In the cas¢
induction (including induction by falsification) this means demonstratiné
how well the counterinductive procedure can be supported by ar
Always remember that the demonstrations and the rhetorics US°
not express any ‘deep convictions’ of mine. They merely Sh_OW.
easy it is to lead people by the nose in a rational way. An anarchist

2. ‘Clashes’ or ‘suspends’ is meant to be more genera em if Py
say that a set of ideas or actions ‘clashes’ with 2 conceptual $Y5 f. Chapt®
f %

surd. For details ¢
(1) ’
some earlier P’Pcl;.ss enc®’

PhilosophY

inconsistent with it, or makes the system appear ab
below.

3. This is how Professor Ernan McMullin interpreted
See ‘A Taxonomy of the Relations between History an
Minnesota Studies 5, Minneapolis, 1971.

ots’s 1 .
] than ‘Conmc.hc- is aith®
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an undercover agent who plays the game of Reason in order to undercut
the authority of Reason (Truth, Honesty, Justice, and so on).

4. ‘Dada’, says Hans Richter in Dada: Art and Anti-Art, ‘not only had no pro-
gramme, it was against all programmes.’ This does not exclude the skilful defence of
programmes t0 show the chimerical character of any defence, however ‘rational’. Cf.
also Chapter 16, text to footnotes, 21, 22, 23. (In the same way an actor or a playwright
could produce all the outer manifestations of ‘deep love’ in order to debunk the idea
of ‘deep love’ itself. Example: Pirandello.) These remarks, I hope, will alleviate Miss
Koertge's fear that I intend to start just another movement, the slogans ‘proliferate’ or
‘anything goes’ replacing the slogans of falsificationism or inductivism or research-

programmism.



Thus science 1S 7.nuch _doser 20 myth they , Scientif; Dhil

repared 10 admit. It is one of the many forms of ﬂtoughtz :;ophy is
peen develop'ed by man, cm.d 10t necessarily the ey, It 4 consaf have
w0iS)h and zmpudf’nt, b.ut i 15 inherently Superior only for thl::cuous,
have already decided in favour of a certa; e who

n ideology, or
. * . . . 0 ha
geoepted 8 without ever having examined iz advantages aug ve

And as the accepting and rejecting of tdeologies should b l:;; I:;n ztt;e
individual it follows that the separation of state and church myg be
complemented by the separation of state ang science, that most recen;
most aggressive, and most dogmatic religious institution, Such c’z
separation may be our only chance to achieve 4 humanity we are

capable of, but have never fully realized.

The idea that science can, and should, be run according to fixed and
universal rules, is both unrealistic and pernicious. It is zmn:alistic, for it
takes too simple a view of the talents of man and of.th.e circumstances
which encourage, or cause, their development.' And it is pernicious, fon;
the attempt to enforce the rules is bound 'to increase our prﬁfee:.zlonz;s
qualifications at the expense of our humanity. In add.m;m, (tl ;i;t (;2(;3,1
detrimental to science, for it neglects the complex physical an e
conditions which influence scientific change. It rr}akltrs Oluri:cassociated
adaptable and more dogmatic: every methodological rule

: . : ule we take it for

with cosmological assumptions, SO that uls:Tng tl}:lszﬁcaﬁonism takes it
. aive

Branted that the assumptions are correct. not hidden beneath

for granted that the laws of nature are manife'st' %nd rakes it for granted
diSturbances of considerable magnitude. Empma:ﬁ; than pure thought.
that sense experience is a better mirror of the WO rtifices of Reason give
Praise of argument takes it for granted that the a
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nchecked play of our emotions. Such asgy

Mpy
an theu . Ptiopg
better result; tltll plausible and even true. Still, one should °°CaSionauy
may be perteC cht Putting them to 2 test means that we Stop gy

mtoa ‘th them, start doing science in 3 g

put the iated with them, In a diffe,
logy asso¢ o

the methodo

Case studies such as those re .
way and 5¢ e what };ZPI:;I;:\; that such tests occur all the tl;;r;eda:;
the precedlﬂilfljgp‘;;,t the universal validity of any rule. All me’thod.
Z];:;iz:et{asg their limitations and the only ‘rule’ that survives g ‘any.

. 9
th?iegzl:t.lge of perspective brought about by these discoveries Jegg
once more to the long-forgotten problen? of the excellence of science, It
leads to it for the first time in modern lflstory, for m?dem science over-
powered its opponents, it did not comfmce them. Science took over by
force, not by argument (this is especially true of the f'ormer colonies
where science and the religion of brotherly love were mtroduced as a
matter of course, and without consulting, or arguing with, the inhabi-
tants). Today we realize that rationalism, being bound to science, cannot
give us any assistance in the issue between science and myth and we also
know, from inquiries of an entirely different kind, that myths are vastly
better than rationalists have dared to admit.! Thus we are now forced
to raise the question of the excellence of science. An examination then
reveals that science and myth overlap in many ways, that the differences
we think we perceive are often local phenomena which may turn into
similarities elsewhere and that fundamental discrepancies are results of
different aims rather than of different methods trying to reach one and

the same ‘rational’ end (such as, for example, ‘progress’, or increase of
content, or ‘growth’).

d‘TO show the surprising similarities of myth and science, I shall briely
s an Interesting paper by Robin Horton, entitled ‘African T
ditional Thought 5 ’

nd Western Science’.2 Horton examines Afncan
I, R . . 1jton,
Jerenui %‘;mrvmous Case studies by Evans-Pritchard, Griaule, Edith Hﬂndt::n
Dechend Hamk“:l‘t}M'I"hOrkud Jacobsen and others. For a survey cf. de Santilla™” i
Braunsch,weig 1 y -’II{; D, 1969, as well as my Einfiihrung in die Naturﬁh”‘f’op s
most Sﬂ’ingen’t c?'n?t:;-ia ;’Vi‘m Case studies in the sense of Lakatos and they 5“‘“;3:‘
ceept their resulrgy 7 He are he and his fellow-rationalists 50 el
2. Originally published in 47 ¢
ginal y puthhed mn Aﬁ"‘d, Vol. 37, -1967, PP. 87_155. Iam quoting from th
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quest for theory is 5
The theory places
sal context provideq
mMmon sense with 5

ythology

and discovers the following features: the
m

. for unity anderlying apparent complexity,
u'es . 4 causal context that is wider than the cay
thing$s lmon sense: both science and myth cap co
. ,] superstructure. There are theories of different degr
. and they are uscfd in accordance with the different greee:. of
explanation that arise. T.heory construction consists in brllzir:.
1 objects of common sense and in reuniting the elements in o diﬁ‘ereft
way. Theoretical models start from analogy but they gradually move
sway from the pattern on which the analogy was based. And so on,

These features, which emerge from case studies no less careful and
Jetailed than those of Palfatos, refute the assumption that science and
myth obey different Prmmples of formation (Cassirer), that myth pro-
ceeds without reflection (Dardel), or speculation (Frankfort, occasion-
ally). Nor can we accept the idea, found in Malinowski but also in classical
«cholars such as Harrison and Cornford, that myth has an essentially
pragmatic function or is based on ritual. Myth is much closer to science
than one would expect from a philosophical discussion. It is closer to
science than even Horton himself is prepared to admit.

To see this, consider some of the differences Horton emphasizes.
According to Horton, the central ideas of a myth are regarded as sacred.
There is anxiety about threats to them. One ‘almost never finds a con-
fession of ignorance’® and events ‘which seriously defy the established
lines of classification in the culture where they occur’ evoke a ‘taboo
reaction’ 4 Basic beliefs are protected by this reaction as well as by the
device of ‘secondary elaborations’ which, in our terms, are series of ad
f"" hypotheses. Science, on the other hand, is characterized by an
essential scepticism’®; ‘when failures start to come thick and fast,
efence of the theory switches inexorably to attack on it’.” This is possible
becau§e of the ‘openness’ of the scientific enterprise, because of tl.1e
Pluralism of jdeas it contains and also because ‘whatever defies or fails

to fit § . . : ifyi
fitinto the established category system is not something horrifying, t0

abbrey: . .
"Mited reprint in Max Marwick (ed.), Witchcraft and Sorcery, Penguin Books,

3. ibig
[ *) p' 362. og
5' lb' 4- lbld', p- 3641 .
2. 365 6. ibid., p. 358. 7. loc. cit.

T T
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d. On the contrary, it is an intl‘iguing

<
; . Phep,

0 -2 starting-point and a challenge for the invention of new ) 0$,
enon’ — :

o ions and new th eoriest-a We: can see that Hortox} has read hjg Poppe
well.? A field study of science 1tself‘ shows a very d{ﬂ'erent Picture,
Such a study reveals that, while some SCIEntiSts may proce
described, the great majority follow a.dlfferent path. Scepticism iS at 4
minimum; it is directed against the w?w.of the opposition and againg;
minor ramifications of one’s own basic ideas, never against the basic
deas themselves.1® Attacking the basic ideas evokes taboo reactiong
which are no weaker than are the taboo reactions in so-called primjtjy,
societies.1* Basic beliefs are protected by this reaction as well 4 by
secondary elaborations, as we have seen, and whatever fails to fit into the
established category system or is said to be incompatible with this syster
is either viewed as something quite horrifying or, more frequently, it 4
simply declared to be non-existent. Nor is science prepared to make 5
theoretical pluralism the foundation of research. Newton reigned for
more than 150 years, Einstein briefly introduced a more liberal point of
view only to be succeeded by the Copenhagen Interpretation. The
similarities between science and myth are indeed astonishing.
But the fields are even more closely related. The massive dogmatism
I have described is not just a fact, it has also a most important function.
Science would be impossible without it.}2 ‘Primitive’ thinkers showed
greater insight into the nature of knowledge than their ‘enlightened’
philosophical rivals. It is, therefore, necessary to re-examine our attitude
towards myth, religion, magic, witchcraft and towards all those idess

which rationalists would like to see forever removed from the surface of

be isolated or expelle

ed 54

8. ibid., p. 365.

9. See his discussion of what he calls the ‘Closed and Open Predicament’ in Part 2
of his essay.

10. This is a very familiar procedure in African witchcraft. Cf. Evans-Pritchard
Witcheraft, Oracles and Magic Among the Azande, Oxford, 1937, Pp. 23% 338; o
Social Anthropology, op. cit., p. 9. the

11, Cf. the early reactions against hidden variables in the quantum e ky.
attitude towards astrology, telekinesis, telepathy, Voodoo, Ehrenhaft, velkow
and so on. Cf. also Késtler’s amusing story The Midwife Toad, New York,'1973; tific

12. This has been emphasized by Kuhn; see “The Function of Dogm2 in Scw,nimd
Research’ in A. C. Crombie (ed.), Scientific Change, London, 1963, pp- 69347

The Structure of Scientific Revolutions, Chicago, 1962.
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he carth (without having so much as looked a¢ them

eaCdon)' .
f There is another reason why such a re-examinatiop j

The Tise of modern scien".e coincides with the s;p‘:i:itzrz%uired.
Western tribes by Western m.va.ders. The tribes are not only ph S'nolrll-
ppees sed, they also. lose th?u: intellectual independence apg areyftl)i z
e dopt the bloodthirsty religion of brotherly love - Christianity Tli
st intelligent members get an extra bonus: they are introduceci inte
e mysteries of Western Rationalism and ijts peak - ;

Western Scj
. ience,
Occasionally this leads to an almost unbearable tension with tradition

(Haiti) In most. cases the tradition disappears without the trace of an
argument, one simply becomes a slave both in body and in mind, Today
this development is gradually reversed - with great reluctance, to be
sure, but it is reversed. Freedom is regained, old traditions are redjs-
covered, both among the minorities in Western countries and among
large populations in non-Western continents. But science still reigns
supreme. It reigns supreme because its practitioners are unable to under-
stand, and unwilling to condone, different ideologies, because they have
the power to enforce their wishes, and because they use this power just
as their ancestors used thesr power to force Christianity on the peoples
they encountered during their conquests. Thus, while an American can
now choose the religion he likes, he is still not permitted to demand that
his children learn magic rather than science at school. There is a separ-
ation between state and church, there is no separation between state and
science,

And yet science has no greater authority than any other form of li.fe.
Its aims are certainly not more important than are the aims that guide
the lives in a religious community or in a tribe that is united by a myth.
Atany rate, they have no business restricting the lives, the thoughts, the
“lucation of the members of a free society where everyone Sh"“ld,have ’
Cha.nce to make up his own mind and to live in accordance with th;
S0cial beliefs he finds most acceptable. The separation between state an

: n state
church mugt therefore be complemented by the separation betwee

and scjenc
€. f
We . 1 Jead to a breakdown ©
eed not aration will lea o
fear that such a sep fer being scientists 10

08y. There will always be people who pre

~ 2 typical tabgg
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being the masters of the.ir fa}te and who gladly 'submit to the Meane; .
of (intellectual and institutional) slavery provided they. are paid ey ;n
provided also there are some people around who examine thej, work alld
sing their praise. Greece developed and progressed because it coulg ngd
on the services of unwilling slaves. We s.hall develop and Progress ;:l
the help of the numerous willing slav?s‘ In universities and laboratorl-th
who provide us with pills, gas, elcctfmty, atom bombs, frozep dinn:,_es
and, occasionally, with a few interesting fairy-tales. We shall treq thers
slaves well, we shall even listen to them, for they have occasionally SOHSle
interesting stories to tell, but we shall #ot permit them to impose theii
ideology on our children in the guise of ‘progressive’ theories of edy-
cation.1® We shall not permit them to teach the fancies of science 45 jf
they were the only factual statements in existence. This separation of
science and state may be our only chance to overcome the hectic bay.
barism of our scientific-technical age and to achieve a humanity we are
capable of, but have never fully realized.!4 Let us, therefore, in conclusion
review the arguments that can be adduced for such a procedure.

The image of 2oth-century science in the minds of scientists and
laymen is determined by technological miracles such as colour television,
the moon shots, the infra-red oven, as well as by a somewhat vague but
still quite influential rumour, or fairy-tale, concerning the manner in
which these miracles are produced.

According to the fairy-tale the success of science is the result of 2
subtle, but carefully balanced combination of inventiveness and control.
Scientists have ideas. And they have special methods for improving ideas.
The theories of science have passed the test of method. They give 3
better account of the world than ideas which have not passed the test.

The fairy-tale explains why modern society treats science in 2 Spec‘a]
way and why it grants it privileges not enjoyed by other institutions.

Ideally, the modern state ‘is ideologically neutral. Religion, myth
prejudices do have an influence, but only in a roundabout way, throv
the medium of politically influential parties. Ideological P"i“‘“ples ey

13. Cf. Appendix 3, p. 215

14. For the humanitarian deficiencies of science cf. ‘Experts in a Free S.oclesay i
Critic, November/December 1971, or the improved German version of fhls ia e
of ‘Towards 2 Humanitarian Science’ in Part IT of Vol. I of my Ausgewihlte

Vieweg, 1974.

v The
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sre taught as historical phenomena. They 3
religio ' only if the parents insist on a more direct
he tr¥ them to decide about the religious educat

s up t0 ] . ion of their chj
,Ilfhl: financial support of ideologies does not exceed the ﬁnancialc Slllllc)l;:t

rties and to private groups. State )
granted ©0 P¥  myth fully o and ideology, state and
purch, state and myth, are carefully separated.
¢

Sate and science, however, \Zvorl:: CI?SGIY together. Immense sums are
spent On the nnpf'ovement‘ of scientific 1dea.s. Bast?rd subjects such as the
philosoph}' of science which l'lave not a single discovery to their credit
profit from the boom of thfe sciences. Even hut.nan relations are dealt with
i1 4 scientific manner, as 18 shown by education programmes, proposals
for prison reform, army training, and so on. Almost all scientific subjects
re compulsory subjects in our schools. While the parents of a six-year-old
child can decide to have him instructed in the rudiments of Protestantism,
or in the rudiments of the Jewish faith, or to omit religious instruction
altogether, they do not have a similar freedom in the case of the sciences.
Physics, astronomy, history must be learned. They cannot be replaced by
magic, astrology, or by a study of legends.

Nor is one content with a merely kistorical presentation of physical
(astronomical, historical, etc.) facts and principles. One does not say:
some people believe that the earth moves round the sun while others regard
the earth as a hollow sphere that contains the sun, the planets, the fixed
stars. One says: the earth moves round the sun — everything else is sheer
idiocy.

Finally, the manner in which we accept or reject scientific ideas is
'afﬁca“)’ different from democratic decision procedures. We accept
ientific laws and scientific facts, we teach them in our schools, we m§k6
Zt;?:ctttz b;sis of important 'poli.tical decisions, but without z\;; l_la:::gt
ot e them to a vote. Scientists do not sup]ect them tou: om0
2 Vote Cls what they say - and laymen certamly.r do no(; s n)d e s
sugges;ed 01113crete proposals are occasionally discussed, a? neories and
Cenigic %actut the Procedl.ue is fxot exte.ndefl to i::ise Copermicat-
M by e * Modern society is ‘Copernica B debate and then

I put on a ballot, subjected to 2 democratic deba

OTity vote, and after
ur schools the Main
re taught as parts of
mode of Instruction,
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ed in with 2 simple majority it s Cop el‘l.'lican, because the “.i e.mim
d because one accepts their cosmolog.y as uncritically
d the cosmology of bishops and cardinals,

thinkers bow to the judgement of science,
Kropotkin wants to break up all ex.isting insti‘tutions - bu.t .he does not
touch science. Ibsen goes Vvery fa.r mn ur}mask%ng the conditions of con-
temporary humanity - but he still retains science as a measure of the
truth. Evans-Pritchard, Lévi-Strauss and others have recognized thyt
‘Western Thought’, far from being a lonely peak of human development,
is troubled by problems not found in other ideologies — but they exclude
science from their relativization of all forms of thought. Even for them
science is a meutral structure containing positive knowledge that is inde-
pendent of culture, ideology, prejudice.

The reason for this special treatment of science is, of course, our little
fairy-tale: if science has found a method that turns ideologically con-
taminated ideas into true and useful theories, then it is indeed not mere
ideology, but an objective measure of all ideologies. It is then not sub-
jected to the demand for a separation between state and ideology.

But the fairy-tale is false, as we have seen. There is no special method
that guarantees success or makes it probable. Scientists do not solve
problems because they possess 2 magic wand — methodology, or a theory
of rationality — but because they have studied a problem for a long time,
because they know the situation fairly well, because they are not t00
dumb (though that is rather doubtful nowadays when almost anyone can
become a scientist), and because the excesses of one scientific school are
almost always balanced by the excesses of some other school. (Besides
scientists only rarely solve their problems, they make lots of mistakes, and
many of their solutions are quite useless.) Basically there is hardly any
difference between the process that leads to the announcement of 3‘“3‘V'
scientific law and the process preceding passage of a new law in soctety*
one informs either all citizens or those immediately concerned, :lrlle
collects “facts’ and prejudices, one discusses the matter, and one fi sc}),
votes. But while a democracy makes some effort to explain the proces 5 0
that everyone can understand it, scientists either conceal it, OF bend 1
make it fit their sectarian interests,

No scientist will admit that voting plays a role in his

vot
are Copernicans an
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Even bold and revolutionary
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ethodology alone decide — this is what the fairy-tale tells us.
a facts decide? What is their function in the advancement of
oW d‘?’ We cannot dersve our theories from them. We cannot give a
knowlcdgc :on by saying, for example, that good theories are theories
ative Cﬂ:’: refuted, but which are not yet contradicted by any fact.
which c’an of falsification that removes theories because they do not fit
would have to remove the whole of science (or it would have to
the f:actlsm ¢ large parts of science are irrefutable). The hint that a good
admit texplﬂ ;s more than its rivals is not very realistic either. True:
‘tf:g\eories often predict new things — but almost always at the expense
::f things already known. T.urning to .logﬁc we reftlize that even the
simplest demands are not satisfied in scientific practice, and could not be
satisfied, because of the complexity of the material. The ideas which
«ientists use to present the known and to advance into the unknown are
only rarely in agreement with the strict injunctions of logic or pure
mathematics and the attempt to make them conform would rob science
of the elasticity without which progress cannot be achieved. We see:
facts alone are not strong enough for making us accept, or reject, scientific
theories, the range they leave to thought is 700 wide; logic and metho-
dology eliminate too much, they are t00 narrow. In between these two
extremes lies the ever-changing domain of human ideas and wishes. And
a more detailed analysis of successful moves in the game of science
(‘successful’ from the point of view of the scientists themselves) shows
indeed that there is a wide range of freedom that demands a multiplicity
of ideas and permits the application of democratic procedures (ballot-
discussion-vote) but that is actually closed by power politics and propa-
ganda. This is where the fairy-tale of a special method assumes its decisive
fumction. Tt conceals the freedom of decision which creative scientists
*0d the general public have even inside the most rigid and the most
advanced parts of science by a recitation of ‘objective’ criteria and it thus
Pmtec.ts the big-shots (Nobel Prize winners; heads of laboratories, of
;’fgamzations such as the AMA, of special schools; ‘educators’; etc:.)
01:})1'; ;itfd masse§ (laymen; experts m non-scientific fields; if’pe:tz :1;
e pr s of scu:.nce'): only those citizens count who were subjecte
sures of scientific institutions (they have undergone 2 long process

f educatioIl), who succumbed to these pressures (they have passed
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who are now firmly convinced of the ¢

: ;nations), 2nd - i uth
thmf eim"f-rtlale This is how scientists have deceived themselyeg a:tf
the fa7Y bout their business, but without any real disadvapy,

everyone else 2 X ge.
they have more money, more authority, more sex appeal thy, the

deserve, and the most stupid proc.edures and the most laughahje el
in their domain are surroundefl with an aura of excellence. It i time 1,
cut them down in size, and to give them a more mOflest position in society

This advice, which only few of our well-conditioned contempomﬁes'

are prepared to accept, Seems to clash with certain simple and widely.

known facts. o
Is it not a fact that a learned physician is better equipped to diagnoge

and to cure an illness than a layman or the medicine-man of a primitiye
society ? Is it not a fact that epidemics and dangerous individual diseages
have disappeared only with the beginning of modern medicine? Must
we not admit that technology has made tremendous advances since the
rise of modern science? And are not the moon-shots a most impressive
and undeniable proof of its excellence? These are some of the questions
which are thrown at the impudent wretch who dares to criticize the
special position of the sciences.

The questions reach their polemical aim only if one assumes that the
results of science which no one will deny have arisen without any help
from non-scientific elements, and that they cannot be improved by an
admixture of such elements either. ‘Unscientific’ procedures such as the
herbal lore of witches and cunning men, the astronomy of mystics, the
treatment of the ill in primitive societies are totally without merit. Science
alone gives us a useful astronomy, an effective medicine, 2 trustworthy
technology. One must also assume that science owes its SUCCess to the
correct method and not merely to a lucky accident. It was not2 fortunate
cosmological guess that led to progress, but the correct and cosmologically
nf:utral ‘handling of data. These are the assumptions We must make t:
give the questions the polemical force they are supposed t© have. Not
single one of them stands up to closer examination. t

Modern astronomy started with th f Copernicus to 843P

e attempt of LOP s
the old ideas of Philolaos to th sl predic’”

. e needs of astronom! agosesh
Philolaos was not a precise scientist, he was a muddleheaded pyth of bis

ces
as we have seen (Chapter 5, footnote 25), and the conseque”



e
Wy
da FK‘::'.

RO
> ﬁ .
l.nmznrr 8

S
g,
Rdoy admc;,
Hhats iy \
3¢ some o u‘

o,

o 1f one as:

apisen Vil
) _';1':
qnot beop

18 305

. o [ 5 ) .
(ine Were called ‘incredibly ridiculous’ by a professional astronomer

prolemy (Chapter 4, footnot.e 4). Even Galileo, who had the much
O ed Copemican version of Philolaos before him, says: “There is no
1me0 my astonishment when I reflect that Aristarchus and Copernicus
fimit tf; le to make reason to conquet sense that, in defiance of the latter
weﬂ:-;-mer became mistress of their belief’ (Dialogue, 328). ‘Sense’ her;
:Fers o the experiences which Ar‘istotle ’and.others had used to show
nat the carth must be at rest. Th.e reason’ which SZoPernicus opposes to
heir arguments is the very mystical reason of Philolaos combined with

10 equally mystical faith (‘mystical’ from the point of view of today’s
ationalists) in the fundamental character of circular motion. I have
chown that modern astronomy and modern dynamics could not have
sdvanced without this unscientific use of antediluvian ideas.

While astronomy profited from Pythagoreanism and from the Platonic
love for circles, medicine profited from herbalism, from the psychology,
the metaphysics, the physiology of witches, midwives, cunning men,
wandering druggists. It is well known that 16th-and 17th-century medicine
while theoretically hypertrophic was quite helpless in the face of disease
(and stayed that way for a long time after the ‘scientific revolution’).
Innovators such as Paracelsus fell back on the earlier ideas and improved
medicine. Everywhere science is enriched by unscientific methods and
unscientific results, while procedures which have often been regarded as
essential parts of science are quietly suspended or circumvented.

The process is not restricted to the early history of modern science.
It is not merely a consequence of the primitive state of the sciences of
the 16th and 17th centuries. Even today science can and does profit from
an admixture of unscientific ingredients. An example which was discussed
ab‘)."ea in Chapter 4, is the revival of traditional medicine in Communist
g}‘l“‘a- When the Communists in the fifties forced hcfspital.s and medical

s to teach the ideas and the methods contained in the Yellow
0;"1;;2 (;r’s Textbook of Internal Medicine and to use them in the treat?lelr:t
‘ Oppe:;ts»Kmme ’Western experts (among them ECCIC:’HOHFC; ’ntesz
Medicin, nW nights’) were aghast and predicted the downfall o loxi.

ustig ' hat.happened was the exact oRpos1te. Acupuncture, m
N, pulse diagnosis have led to new insights, new methods of treat-

Me . .
16 new problems both for the Western and for the Chinese physician.
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ike to see the state meddling in scientific Matter

seable chauvinism of science: for most SCientistg

om for scienc ¢’ means the freedom to indoctrinage not

have joined them, but the rest of society as we)y of

ixture of scientific and l}on-scientiﬁc elements ;g
successful (example: Lysenko). .But science is not alw:ays Successfy]
either. If mixtures are t0 b.e avoided b.ecause they occa.smnally Misfire,
then pure science (if there is such a thu.ig) n}ust. be avm'ded as well, (I,
is not the interference of the state that is ol'nectlonable In the Lysenk,
case, but the totalitarian interference that kills the opponent insteyq of
Jetting him go his own way.)

Combining this observation with the insight that science has no special
method, we arrive at the result that the separation of science and nop-
science is not only artificial but also detrimental to the advancement of
knowledge. If we want to understand nature, if we want to master our
physical surroundings, then we must use a// ideas, a// methods, and not
just a small selection of them. The assertion, however, that there is no
knowledge outside science — extra scientiam nulla salus ~ is nothing but
another and most convenient fairy-tale. Primitive tribes have more
detailed classifications of animals and plants than contemporary scientific
zoology and botany, they know remedies whose effectiveness astounds
physicians (while the pharmaceutical industry already smells here a new

source of income), they have means of influencing their fellow men which
science for a long time regarded as non-existent (Voodoo), they solve
difficult problems in ways which are still not quite understood (building
of the pyramids; Polynesian travels), there existed a highly developed and
internationally known astronomy in the old Stone Age, this astronomy
was factually adequate as mell as emotionally satisfying, i sohved bot

physical and social problems (one cannot say the same about moderr;
astronomy) and it was tested in very simple and ingenious W2y® (;to;s
observatories in England and in the South Pacific; astronomical 5 :ing
in Polynesia ~ for a more detailed treatment and references C“’ncf;hcrc
all these assertions cf, my Einfiikrung in die Naturphilf)SOPh"): att
was the domestication of animals, the invention of rotating ag.r l ce of

oidan
new types of plants were bred and kept pure by careful avst Jmazin®
cross fertilization, we have chemical inventions, we have 0

And those who do not l
should remember the st
the slogan ‘free

only those who
course — not every m
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ymy neede
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hat can compare with the best achievements of the
art t ere 110 collective excursions to the moon, but single individuals
tl?ere Jrding great dangers to their soul and their sanity, rose from Sphere,
dls::,ghere to sphere until they ﬁ.nally faced God himself i 4 His
;olendour while others changed into animals and back into humans

i (o Chapter 16, footnotes 20 and 21). At all times man approached

bis surroundings with wide open senses and a fertile intelligence, at al]
imes he made incredible discoveries, at all times we can learn from his

present, True’

ldeI:;Isudern science, on the other hand, is not at all as difficult and as
perfect as scientific propaganda wants us to believe. A subject such as
medicine, or physics, or biology appears difficult only because it is taught
badly, because the standard instructions are full of redundant material,
and because they start too late in life. During the war, when the American
Army needed physicians within a very short time, it was suddenly possible
to reduce medical instruction to half a year (the corresponding instruction
manuals have disappeared long ago, however. Science may be simplified
during the war, In peacetime the prestige of science demands greater
complication.) And how often does it not happen that the proud and
conceited judgement of an expert is put in its proper place by a layman!
Numerous inventors built ‘impossible’ machines. Lawyers show again
and again that an expert does not know what he is talking about. Scien-
fiSts, especially physicians, frequently come to different results so that it
S Up to the relatives of the sick person (or the inhabitants of 2 certain
e1) to decide by vote about the procedure to be adopted. How often is
Slence improved, and turned into new directions by non-scier}uﬁc

“ences! Tt is up to us, it is up to the citizens of a free society to exthe:r
ACeEpt the chauvinism of science without contradiction or to overcom.e it
)tthe Counterforce of public action. Public action was used agamnst

Cie . . . d
undnce by the Communists in China in the fifties, and it was agaii used,

er . . ution in
- very different circumstances, by some opponents of evol

Ornjy ; . t us free
S0 2 in the seventies. Let us follow their example and le

0 ; T
"V ffom the strangling hold of an ideologically petrified science Just 2

' igion!

OEStors freed 5 from the strangling hold of the Ox}e True Re::i;;ng

the Oe "3 towards this aim is clear. A science that insIstS 03 P‘;: o
Y Correct method and the only acceptable results is 1deology



408 Agomst Method :
rom the state; and especially from th? process of
each if, DU only to those who have decided to mak,

dition their OWN- On the other hand, a science thgy
ar supers  acian pretensions is no longer independent apq
" 4, and it can be taught in many different combinations (myth
self-contained, 3 ology might be one such combination). Of course, every

odern cosmol : - .
:nd,:;ss has the right o demand that its practitioners be prepared in 4
:::;ial way, and it may even demand acceptance of a certain ideology (I
) ’

for one am against the thinning out of subjects so that th?y become more
and more similar €0 each other; whoever does not like present-day
Catholicism should leave it and become a Protestant, or an Atheist,

ane changes as mass in the vernacular),

instead of ruining it by such in
That is true of physics, just as it is true of religion, or of prostitution,

But such special ideologies, such special skills have no room in the process
of general education that prepares a citizen for his role in society. A
mature citizen is not a man who has been instructed in a special ideology,
such as Puritanism, or critical rationalism, and who now carries this
ideology with him like a mental tumour, a mature citizen is a person who
has learned how to make up his mind and who has then decided in favour
of what he thinks suits him best. He is a person who has a certain mental
toughness (he does not fall for the first ideological street singer he happens
to meet) and who is therefore able consciously to choose the business that
seems to be most attractive to him rather than being swallowed by it.
T.o prepare himself for his choice he will study the major ideologies 35
historical phenomena, he will study science as a historical phenomenon and
not as fhe one and only sensible way of approaching a problem. He wil!
e e s et o
decision. An essen: 1 as the information nee.ded for .arrl.vmg. at auain‘
tance with the mosl: part 0f3: general educa:tlon. of this kind 1 a‘;i he
pupil can build & h(')utsta-ndmg prop'agandlsts in all ﬁeldts, 810 (;ing he
Do el o emance sgsnat all POPREIh
that he will be called i“ment L8 only t'zfter. such & harflemng P palism”
irrationalism, science POnhto n}ake P lus mind on the 1ssu<? l.auoision in
favour of Scic;nc 3 ~myth, science-religion, and so on. His dec oft
o e - assuming he chooses science — will then be much

rational’ than any decision in f : : At any rat®

in favour of science is today-

must be separated
education. One may



.. nce and the schools will be just as carefully se .
:;fl;chools are sc’p.arated today. Scientists w?l] Olf)'a::::ea: ::giimn axfd
govcmmental decisions, for everyone participates in such decisiof::t; in
they will not be given overriding authority. It is the wvote of e . but
concerned that decides fundamental issues such as the teachin ver_l:vone
used, or the truth of basic beliefs such as the theory of evolutigo::l ! O:S
quantum theory, and not the authority of big-shots hiding behind’ : :ut, e
existing methodology. There is no need to fear that such a way of arrann.
ing society Will lead to undesirable results. Science itself uses the methf(;

of ballot, discusston, vote, though without a clear grasp of its mechanism
and in 2 heavily biased way. But the rationality of our beliefs will certainl;

be considerably increased.



