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When we see that we have arrived at the
utmost extent of human |[understanding), we

E Sy o Quslyrs (ux) .

(€) Nolorol Fuleepbels hones cups sit down contented. HUMEL

(2) The Tower f?wx»uw»*wﬁ 0\**57’! s \ ‘
B o(ou R 659 The more solid, welldefined, and splendid
Rey The LauJuf Luevla (74 the difice erected by the understanding,
| (&) Pmyewl akfvf(ﬁJ“m.é¢i: <X (7¢) the more restless the urge of life ... to
B0 Savwon b byred Tower ‘remove itself from it into freedom.
S T § M) L ﬂﬁtahb« LAypearing as] reason it is negative and

1 ) esRover 48 { dialectical, for it dissolves into

ar (2
g, nothing the detailed determinations of the
ST e caty understanding. HEGEL2

Although science takcn as w hole is a

BENN3

(l) nt;oduct1on, the Limits of Argument. The idea of a methodology
that provides farm, absolute (e essrisid e and eternal

! o

principles for oonductlng the business of science gets 1nto conai-

g g

derable d1ff1culty when confronted with the results. of historlcal

research. We find, then, that there is not d51ng1e rule, lrlowe‘.rer'wsstz7

/

roundid wa apisiemels
MW&~ that is not violated at some time or other.

we learn that such violations are not accidental occurrences, recults

of insufficient knowledge or of inattention waidz might have been

' avoided, but that they are necessary for progress. Indeed, one of the

SRS Treatiae of Human Nature ed. Selby-Bigge, xxii. The word "reason”
has been replaced by "understanding" in order to establish coherence
with the terminology of the Gemman idealists.

(2) The first part of the quotation, up to "appearing as" is taken Irum

Difference des Fichteschen und Schelllggechen Sys4ems der Phxlo§§¥p1e
reprint, Hamburg 1962, 13.khe second part is from the .issenschaft der
Logik i, 6 (Felix ..einer, f8mburg).
(3?

Letter to Gert Michaagmon, ll.ix. 49. uoted from Gottfried Benn,
uyrik und Prosa, 3Briefe und Dokumembe Wiesbaden 1962, 2Fk 235.
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. Shricin .
most au.p.&king features of recent methodological thought is the
realization that events siuch as the Copérnican Revolution, or the

development of atomise in antiquity and suring the past 100 years

(kinetic theory; quantum theory) took place only because some scientiatas

" obous ”

either decided not to be bound by certain/methodological dwkmmz demands

{

s}, Oor because

they unwittingly broke them.

These Bcientistsfivere not completely witnout guidance, howe#er.

Tﬁey had ideas concerming the manner in which the incomplete ;::;:;zz
they possessed could be improved, and perhaps superseded witn the im-
perfect means (auxiliary theories, instruhentsg senses, traditions)

at their disposal. They had strong views about the structure, or the
"nature® of knowledge (simplicity, empirical adegquacy, truth, etc.)

as well as about the maim #eatures of the world they lived in. some of
thease views were held by them quite dogmatically; yet, they wcre never

énforced, come what lay.5 For example, new hypotheses were not abandconed
L eov wibh v pesmantat resalts .

*when they clashed with éxperience'of the mpst solld and comvincing kind

)

or when theg turned out, on elaboration, to become rather clumsy, and
perhaps even inconsistent. In practice the guiding ideas functioned ther
fore =k not as exclusive and inexorable norms of reason; they were

'_rathef tkeated 1like rules of thumb: they arose in a somevhat erratic
fadion, (um: g6 oneLaight payLvhotz ey otre Caulderal #OY
) )
robsepaiqpaticel Rt deduceddy they were given due consideration, but

(4) Tor details and further litefature cf. "Problems of Empiricism,
Part 11" in The Nature and function of Jcientific Theory ed. Colodny,

Pittsburgh 1969.
(S) An excellent example is Newton who made his discoverie by violating
almost every single rule of the methodology he introduced (lwhich still

kespa=bhiimdimg the ménds of contemporary empiricists). Cf. footnote 27,
p-aml-’u_s

0 A’ 8" Jecgt
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they were certainly not..sRavishly obeyed.
This liberal practice, we have said, is not just a fact of the
history otlﬂcienoe; it is not merely a.manifeétation'pf human inconsta.uc
Iand 1gnor§nc§; it ig reasonable, and absolutely neoesairx for the
growth of knowledge. Kore specificeslly, one can shov the following:
. constdering any rule, however "fundamental", there are always circum-
stances when it is advisable not only not to listen to the rule, but
to adopt its opposite., For example, there are circumstances when it is
advisable to introduce, eldbarate, defend ad hoc hypotheses, or hypo-
theses wﬁich contradict well established and generally accepted experi-
mental results, or hypotheses whose content is smaller than the content
of the existing (and empirically adequate) alternatives, or inconaistent

hypojheses, and Bso on.6

(6) One one the few physicists to see this feature of the development
of sc#tific knowledge was Niels Bohr: "... he w,uld never try to »utlin
a finished picture, but would patiently go through all the phases of the
development of a problem, starting from some appar-nt paradox and
gradually leading to its elwcidation. In fact, he never regarded ac iwed
results in any other light than as startingdpoints for further explo-
ration. 1n speculating avout the prospects of some line of investiga-
tion he would dismiss the usual considerations of simplicity, elegance,
even consistency with the remark that such qualities can only be pro-
perly judged after the event ..." A, Pais in S. Rozentnal (ed.) Niels
Bg%gz_gig Life and .ork as seen by his Friends and Colleagues New York
1967, 117. For further information comcerning Bohr's philosophy cf. alsc
my essay "On A Recent ‘ritique of Complementarity" Philosophy of .cience
SasxXPRBARS Dec. 1968/March 1969.- Am regards the quotation one must of

Acourse realise that science does not achieve final results and is there-
fore always "before" the event, never "afiter" it.
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There are even circumstances - and'they occur rather frequently -
when argument loses its progressive and critical role and becomes an
instrument of backwardness and of oppfeasion. Nohody wants to aseert7
that the ﬁoaéhing af pmall children is exclueivel& aFatter of argument
(though argument may enter into it and should enter into it to a large:
extent tham is oustonnrye), and almost everyone agrees that wh#t looks

mabary

like a result of reason - the metmrg of a language; the existence of

a richly articulated perceptual vorld;9 logical ability - may be due

(7) Children "learn to imitate others ... and so learn to look upon
standerds of behaviour as if they copsisted of fixed, 'given' rules ..
and such things as sympathy and i nation may play an important role
in this development". k.3. Popper, The Open Society and Its Enemies
Sth fdkxtsx edition, vol. ii, 390. One should also compare the rcmain-
der of appendix i1/15 which gives a clear account of the irrational
elements in the progress of thought.

(8) In one of his numerous lucubrations in praise of Ordinary English
| "Moore and Ordinary Language" The Philosophy of G.E. Moore ed.
3chillpp, Evanston 1952, 354f] lizlcolm makes the following commen t:
“If a child who was learning the laf;uage were to say, in a situation
where we are siiting in a room with chairs aoout that it was {highly
probable' that there were chairs, then we would smile and correct

his languege.” _Italics in the .riginal]. One can only hope that

the children whom rslcolm addresses in this manner are not as gullible
as are most of his students and that they will retain their intelli-
gence and their imagination in the face of this and of other "methods!
of edkcation™.

(9) Cf. below, text to footnote ~ -

|
/

HE
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pértly to in?octrination, partly to a proocess of growth that proceeds
with the forwe of natural law, ocomeraduaci /et And where 2rguments Jog
seom to have an effect this is often dﬁe to their physical repetition
rather than to their eemantic content. 0 This much having been admitted
we must cilo conoede the poaaibility éf norn argumentative growth in
the aduplt as vell as in (the theorotioal partﬁof ) 1nat;tutioﬂa such
as science, religion, prostitution, and so on. we certainly cannot take
it. for granted that what is poasible in the case of children - to slide,
on the slighteat provibecation, into entirely new reaction patterns -
is beyond 'the reaéh of tbéir elders and inaccessible to one of the
(a0 everyone says) most outstanding adult activities: science. uite
the contrary. It is to be expected that catastrophic cha.nges)m
vars, the breakdown of encoampassing systems of morality, political revo-
lutions will transform and perhaps nultiply re;ction patterns, patterns
of argumentation inclhdedll, just as an ecological crisis pultiplies
sutations. This may again be an entirely natural process, like growing
in size =nd the only function of rational discourse may consist in
indroaaing the mental tension that precedes and causes the behavioural

outburst. And such a natural process mnay be triggered by theoretical

[10) Comuenting on his early education by his father, unc especially on
the explanations he received on matters of légic, J.St. Mill offerse the
following observations; "The explanations did not make the matter at al
clear to me at the time; but they were not therefore useless; they re-

pained a nucleus for my observations and reflections to crystallise upo
the import of his general remarks being interpreted to me, by the parti
cular instances which came under my notice afterwards’.- In "Problems o
cmprioism, rart ii" I have arrued that the development of acience exhib
phase dif.erences of precisely this kind, a new principle serving as a

"nucleus for observations and reflections to crystallise upon” until we
obtain a theory that is understood even by the most uneducated empirﬁst
Tov & .1*!1.‘- diycussion " Hha pnab-lm tavchedt UUpor o Har's remack a

4 W ’ U.'u_n-adua(l oles day:le Vol |'/ sI-¢c 4.
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breakdowns as well, thus giving rise to a period of scientific
revolution. Now - does not the occu'rence of such developments

restrict the effectiveness of argument'(except as a causative agent «h”
lead;“ to developments very different from what is dena.ndet#)y their
content)? Does it not show that sdience which, after all, is part of

th= evolution of nan12 is not entirely rational and cannot be entirely
rational? For #f there are eventé, not necessarily arguments, which
.cause ug to adopt new standards, will it then not be up to the defenders
of the staus quo to provide, not juet arguments, but als) contrary
causegd? And if the old forms of argumentation turm out to be too weak

a contrary cause, must they then ndt either give up, or reé£% to stronge
and more "irrational' means? (It is very difficult, and perhaps entirely
impossible, to combat the effects of brainwashing by argument); iven

the most puritanical rationalist will then be forced to leave argument

and to use, say, propaganda not, because some of his arguments have

The way in which apparently aimless talk may lead to new ideas and
to a new state of consciousness has been described, bfiefly, but ex-
quisitely, by Hdinrich von Kleist, "Ueber die allmaehliche Verfertigung
der Gedanken beim Reden" available a.o. in Hanse Meyer (ed) Meisterwekke
Deutscher Ljteraturkritik Stuttgart 1962, 741-747.
(11} "Recourse to direct & ction changed the whole tenor of the atruggle
for the workers' self-céenfidence is enormously increased once they act
without delegating any of their power to poldtical parties or trade
unions. 'The factory is ours - co do we need to start working for the
bosses again?' This idea arose gquite spontaneously, not by command, or
under the aegws of the so-called vanguard of the proletariat [with its
special methods, rules, prescriptipons and its special idea of xmx tatio-
nality], but simply as a natural respomnse to a concrete situation."
Cohn-Bendit Qbsolete Cominunism, The Left wing Alternative London 1968,
67.- Cohn-Bendit's emphasis on "spontaneity, ... the chief enemy of
all burocrats" [9op. cit., 154] agrees with the tenor of the present
paper which wants to eliminate burocracy not only from government, but
Ywwx also from the administration of knowledge (where it apprcars as .an-
M appeal to retionality).
(12) Por the interpretation of science as a continuation of the struggle
for survival cf. Boltzmann, Populaere Schriften Leipzig 1906, Mach Er-

kenntig und Irrtum Leipzig 1916 as well as footnote 37.
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ceased to be valid, but because the psychological conditions sich

eneble him to effectively argue in this manner, and thereby to influenci
. that
others, have disappeared. Amd what is the use of an argument tht leaves

peopke unno#ed?l3

(13) LAl] K.R. Popper whose views I have in mind when criticizing the
omnipresence of argument has admitted that "rationalism is necessarily
far from comprehensive or self contained" |Qp. oit., 231]. But the
question I am asking is not whetter there are limits to our reason; the
question is whe these limits are situated. ire they outside the
sciences, so that socience itself remains entirely rational (though the
decision to become scientific may be an irrational decision); or are
irrational changes an essent@j/l part of even the most rational enterpri-
se that has been invented by man? Does the histirical phemomenon "“scieni
contain ingredients which defy a rational analysis? Can the abstrsct ail
to come closer to the truth be reached in an antirely rational fashion,
is it perhaps inancessible to those who decide to rely ‘on argument only
These are the questions to which I want to address myself in the presen!
essay.
: |B] Surprising insight into the limitations of all methodological
rules as well as into their dependence on a certain developmental .stage
of mankind is found in Lenin's and Mao's political writings. Iteneeds
omly @ little imagination to turn the positive advice contained in these
writings into advice for the scientist, or the philosopher of science.
Thus we read on pp 40f of Lenin's ™'left .ing' Comnuniem, an Infantile
Disorder | first published in 1920; quoted from the cdition of the Foreiy
Language Press Peking 1965; very useful as a theoretical besis for the
criticism of contemporary left radicalism, campus radicals and other le:
overs from the political atomeage]: "We can (and must) begin to build
Socialism .not with imaginary humen material |as does the doctrine of
liberalism, especially in the form defended in 4ill's Qn Liberty - see
below, section 3] mor with human material specially prepared by us
[as do all Stakinists, both in polithce, and in the philosophy of scien:
but with the guite specific human material bequeathed to us by capi-
talism. True, that is very 'difficuly’'; but no other approach to this
task is serious enough to warrant discussion".- Replace "socialism"™ by
nrationality of the future"” and "capitalism" bR, e.g., "Popperian metho-
dology" - and our case is stated with perfect clarity. = I w-uld like
at this point to acknowledge that my interpretation of science oweﬁs/qui'
a lot to the political writings of Lenin, Marx, Meo, Hegel. 1t is surpr
sing how substitutions such as the one just carried out will transform
a political lesson into & lesson for npationality” which, after all, 18
part of the process by means of which we move from one historical stage
to another. It would also seem to me that attention to the whder politi
context is necessary if the philosophy of science wants to free itself
from thg.N.gel-Carnap-Popper—Kuhn caroussell and if it wants to procede
to a trapformation not just of its own & doctrines, but of science its
ihe only philosopher who secretlg,imbibea the forbidden brew of Leninial
is Lakatoe - and the results are ‘evident in his magnificent work. All t
is needed i= that he confess his vices openly so that others may learn
delight and enlighten us in a similar way. '
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These general considerations are supported by what we have learmed

and are continuously learning about the history of-human perception,
thought, and self consciousness. Was it argument that led to the idea
of self determination and freedoa or did vhatever arguments existed
receive content unl} pftereman had stawed to see himself as an autono-
mouw originator of aqtion ragher than as an intergection point of
cosmic forces and political demands? And was this latter development
not the result of the breeking up of old orders and of quite irrational

4

catastrophies such as wars and revo_lttiona?1 Was human self conscious

ness not raiiod to a higher level by turbmlent events such as the
French Revalution so that it needed argument and this particular and
rafher violent experience to comprehend and to make ..ense of an otherwi,
purely vérbci, or "ebstract" notion of freedom? Starting from a stage

15

taat views man as a bundle of limba -~ occasionally invaded by mis-

chievous demons, thus causing him to become angry, or sad, or ferocious

(14) "As soocial practice cohtinues, thimgs that give rise to man's
sense perceptions and impressions in the course of his practice are
repeated many times; then a sudden change (leap) takes place in the
brain in the prooess of cognition, and concepts are formed ... Between
concepts and sense perceptions there ies not only a quantitative but als
a Qqualitative difference.” Mao Tse-Tung, "On Practice” in Four Essays ol
Philosophy Forgeign Language Press Peking 1966, 5.~ "Practice, knowledg
again practice, and again knowledge. This form repeats iteself in endles
cycles, and with each cycle the content of practice und knowledge rises
to a (qualitatively different] higher level." Qp. cii., 20.- A develop-
pent such a8 this is & “htasorival process which can only be realised i
action ... It is not guaranteed by any law, and though probable, it is
by no means inevitable ... The real meaning of revolution ier not a chan
in management, but a change in man." Cohn-Bendit, op. cit., 111f.

(15) B. Snell, The piscovery of Mind Harper iorchbooks 1960, Ch. i, esp

T
?16) E.R. Dodds, The Greeks and the Irrational Boston 1957, Ch. i, Ch,
es™p. p. 16: “This babit of 'objectivising emotional drives’, treating
them as not-self, must have opened the door wide to the religious idea
of psychic intervemtion ..." :
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we witness the gradual arrival both of the notion and of the phemomenon

of individuality17

until the individual turns from a somewhat insignifi-
cant though perhaps unique element of an oppressive sociagl world into

a judge of'tne wos8t basic principles of tais Horld.18 at the same time
there ar,ive new, more ® mplex, and more realistic forms of argumenta-
tion: a new consciousness, seeing the world in new ways, approaches

it with new instrumemgs. Now it is clesr that the appeal to argument

has either no content at all and can be made to conform with any pro-

19

cedure ~ or else it %s bound, at such turning points, to have a con-
gervative function: it tries to set limits to what is about to become

a natural way of behaviour.20 It is also clear that in the latier case
the appeal cennot remain entirely rational (where the word "rational”

is now interpreted in the more definite sense of the second alternative
D sing his argument on natural habits of rezsoning which have et ther be-
come exinct or which have no point of attack in the new situation thest
surremwde-—bis fkw a champion of "rationality" must first restore the
earlier conditions., This, however, involves him in "a struggle of

interests and forces, not of argument".zl

(17) Smell, op, cit., Chs. iii, iv.

(18) R. iironer gpeculation and Revelation in the Age of @nristianity
Philadelphia 1959, 43ff. )

(19) According to Popper we do not "need any ... definite frime of
reference for our criticism} we may revise even the most fundamental rul
and drop the moat fundamental demands if the need for differeht measures
of excellence should arise _Op. cit., 390].

(20) "o new progreseive ejoch has ever defined itself by kte own limi-
tations ... In our cape however watching the boundaries is regarded as
more virtuous than trenscending them"., Speech of Milan Kundera at the
ivth Congress of Czech authors, Prague, June 1967. Quoted from Reden zun
iv, gonggggg des Tschechoslowakischen Schriftstellerverbandes Verlag
Suhrkamp 1968, 17. "Our case" is of course aulso the case of revolutionar
developments in science and methodology.- In his introduction to the tre
lation of Burke's writings on the French Revolution Gentz comuments in a
similar vein [quoted froam P.G. Gooch Germany and the ~rench Revolution
London 1965, 95]: "...the eulogist of new systems always finds opinion
on his side optimist!] while the defender of the old must appeal to
reason.” The "opinion" of today is, of course, the “reason" of tomorrow

vhich is already present in a naive, immediate, undevelaped form.
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That interests, forces, propaganda, brainwashing techniques play
a much greater role in the growth of our knowledge and, afortiori, of
scicnce than is com-only believpd can ;lao'he gseen from an a;alyais
of the-felation bet?een idea aﬁd action. Cne often takes it for granted
that a clear and distinct understanding of new ;deaa precedes and
should precede any formulation and any ingtitutional expression of
them. g;;gg we have an idea, Lhen we act,li.é.'either speak, or build,
or destroy. $hia asasusphéen certainly does not apply to small children.
They use words, they combine them, they play with them until they
g;asp & meaning that so far has been beyond their reach, and the initis
@La&ful activity is an essential presupposition of the final act of
{uuderstanding.lo’l4 There is no reason th this meghanism sh:uld cease
I'i:.o functi on in the grownup (unless he'is the unfortunate victim of
teachers and ingtitutions who believe that everyoné grows into and
then fdlrever emgins in a certain stage of behavioural adaptation to his
surroundings, called "rationality"). Juite the contrary, we must expect
for exﬁmplo, that the idea of liberty could be madq clear only by means
of the 'very same actidns which were suppoﬁed'to bring it about. So
that these actions were guided, not by a weli defined program but by
E ey | sprcfic benoymer |
'a vague urge giying rise to nuhﬁn-q[which in turn created the ideas

necessafy for léoking at the whole process'in a'ratidnél manner.

l o
(213 Leon Trotsky ibe Revolution Betrayed New York 1965, 86f.

(22) I cannot believp that a revolution such as the French Revolution
occurred "in the gggz_ggngc;ousnesg of |the] rights [which people
poseoss] as men and citizens" as Wilhelm von Humboldt expressed himsel:

Lquoted from Gooch, O cit., 109] or that a revolution such as the
' Copernican Revolution ;rocecded'in the full comsciousness &f the ideas

and methods, and with a full understanding of the instruments about
(1.6, within the next 300 years] to be-enthroned. In all these cases
the element of ggtion - unreasonable, nonsensical, mad, immoral action
wh2n seen from the point of view of a contemporary - is a neceasary PpT!
sufposion‘pf vhatever clarity one would like to possess, but can achie’
onlv after the event, as the result of the actions performed. for
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3imilarly the determined use of the telescope =8 an instrument fof'the
exploration of a Copernican reality was an essential element in the
discovery of the theorises whiéﬁ?;;:ié:ii a Bcientific justification for

ijt, Strictly speaking Gniileo wesv@eomed to treat unknown phenomena

_ . he hao

ag if they were perfectly familiar andl}o regard parts of a refuted
theory as strong positive evidence for another refuted theory.4 And thie
is the normal case: theories often become clear only after incoherent
parts of them have been used for a considerable time tpwavmannezclid
mem and such unreaaonab;e, mnsensical,
unmothodloal foreplay is a necescsary precondition of clarity and
empirical succeas.23 An attempt to describe developments of this kind
in a general manner must of course use the existing forms of thinking -
but it ;;:;;.l-l“ln apply them in 2 Pickwickinm fashion. "Moreo¥er,
since the traditional categories are the gospel of :very;;s thinking
(including ordinary scientific thinking) and of everyaday practicel

[such an attempt at understanding] in effect presents rules and fo ms

of false thinking and action - falseg, that is, from bhe atamdpoint of

zaterial from the hiatory of science cf. "Problems of Empiricism, Part
i1 op, cit., @8p. sections 7,8, 1l. In politics the point just made
implies the necessity of (mass) action over and above party doctrine,
even if the doctrine ghould happen to contain definite and absolutely
clear rules of procedure. For such rules, while clear and complete whe
compared with other ryles are always woefully inadeyuate vis-a-vis the
ever ohanging multitude of social comditions. But it iB just to such C
aitions that their content nust be referred and in the proceas nanar-
chistio™ action i.e. action that is(neIfEerIdirectly related]tqthetry

nor to the existing institutions has to play an essentinl part: "We
kindle,

cannot tell ... hat ediate cauge will most serve to rouse,

and impel into tﬁo struggle the very wide masses _of scientists, for
exnlple] who are at present dormant... History generally, and the hist
ry of revolutdons in pargicular, is always richer in content, more
varied, more manysided, more 1ively and ‘'subtle’ that even the best
parties and the most classa conscious vanguards of the most advanced
classes imagine ... From this mmfollowf§two very important practical
conclusions: first, that in order to fulfil its task the revolutionan
class must be able to master all forms, or aspeots, of social akEx ac
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conmonsonse."z4 This i@ how dialectical thinking arises as a form

of thought that "dissolves into-nothing the detailed determinations
of the understanding".z"
e 8ee, then, that the idea of a fixed method, or of a fixed theory
of rationality :Eiaos from too naive a view of man and of his social
surroundings. To those who look at the rich material pro¥ided by
history and who are not intemt on impoverishing this material in order
to make it fit c.rtain preconceived notions, to such people it will
seem that there is only one primciple that can ve defended under all

circumstances and i*gll stzges of human development. It is the

principle: ggmm_g-zs

This abstract principle must now be elucidated, and explained in con

crete detail,

vity, without exception...; second, that$the revolutionary class nust
be ready to pass from one form to another in the quickest and most un-
expected manner." Lenin, Op. cit., 102f, 100f - the appldcation toscier
is quite straightforyard if we keep the proper rules of translation
(fn. 13.B})) in mind. Cohn-Bendit op, cit., gives & vivideaccoant of an
anarchism of this kind. "Problems of Empiricism, Part ii" aplies the
lesson to ascience. )

(23) Our understanding of ideas and concepts, says Hegel [ Gymnasialrede
quoted from K. Loewith, M. Riecel eds., Hegel $tudienausgabe Vol. 1
Prankfust 1968, 54] starts with “an uncomprehended knewledge of them"
("Es ist damit derselbe Fall wie mit anderen Vorstellungen und Jsegrif-
fen, deren Verstehen gleichfalls mit einer unverstandenen Kenntnis an-
faengt....") . f- alsc Loaik Vee.i, 2qf.

(24) H. Marcuse Reason and Revolution Boston 1960, 130. The guotation
jg about Hegel's logic. '

(25) "It would be absurd to formulate a recipe or general rule ... to
gserve all cases. One must use one's own brains and be able to find
one's bearin in each separate case." Lenin 0op, cit., 64, Cf, also
footnote 13 Bﬁ.-_ It is interesting (but not atv all surpsising) to

see how well revolutionaries such as Marx, £ngels, Lenin, Mao, Cohn-
Bendit comprehend the concrete situation of the knowing subject and
how far ahead they are in this respect of all the contempaary chil-
dren of the Vienna Circle. Moreover, they are able to express their
findinge in the language of the com.:on people so that everyone, and
not only a small sect of professionala, c&n profit from theg. Where
is the philosopher of science who can write equally well and who is
guided by similarly humanitarian condiderations? cf., also footnote 72.
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(2) Counterinduction i: Tweories., It was said that considering any

rule, however fundamental or "necessary for science" one can imagine
circumstances when it is advisable not only not to listen to the
rule, but to adpptl its opposite. Let us apply this to the rule
‘that “experience", or "the facts", or "experimental results"”, or
whatever words are being used to describe the '"hard" elements of our
testing procecdures measure the success of a theory so that sxeEwmsx
agreement is to-be regarded as favouring-the theory (ur as leaving
the situation unchanged) while disagreement endangere, or perhaps even
eliéinates it (this rule is an essential _art of 2ll theories of in-
duction, including even some theories of corroboration). iaking the
opposite view we suggest introducing, eldorating, and propagating
hypotheses which are inconsistent either with well established

theories, or with well estahlished facts or, as we€ shall expresc

purselves, ve suggest to proceed counterinductively.
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There is no need to discuss the first part of the sug:estion

whica favours hypotheses inconsistent with weli established theories.

4

summarise it by saying that evidence that is relevant for the test of

The main argument has already been published clsewhere. we may

a theory T can often be unearthed only with the help of an incompatibl
alternative theory T' so that the advice to postpone alternatives
until the first refutation has kxksmxxpXxem occurred means putting

the cart before the horse. In this comnnexion I also advised incresing

the (actually avallable) empirical contents witn the help of a prin-

ciple of proliferation: invent and elaborate theories which are incon-

sistcnt with the accepted point of view even if the latter should
happen to be highly confirmed and generally acce.ted. Considcring the
arguments just summarised such a principle would seem to be an essen-—

tial part of any critical empiricis-.jh 27

(28) "Problems Bf Empiricism” Beyond the .dge of Certainty ed. Colodny
Prentice Hall 1965, sections ivff, ¢specially section vi.(The relevant
material has been reprinted in P.H. Nidditch (ed) The Philosophy of
3cience Oxford 1969, 12 ff,mpecially 25-33.) "Realism and Instrumenta-
1ism" The Critical Approach ed. Bunge,Glencoe 1964. "Reply to Criti-
cism" Boston Studies in the Philosophy of Science Vol. ii, Cohen and
Wartofsky eds., New York 1965.

(24) Louking back into history we see that progress, or what is regard
as progress today, has almost always been acnieved by counterinduction
Thales' principle according to which there is unity behind the variety
of appearances lies at the bottom of all science, ancient and modern.
Yet ¥m it is contradicted by observations of the most primitive kind
(change; difference between air and irom, for example). The same appli
and to an even larger extemt to Parmenides' principle of the imppssei-
bility of all motion (even a rationalist like Popper now fecle incline
to attack Parmenides on empirical grounds). The modern interpretation
of mental illness as being due not to the action of some external spir
tual principle, but to autonomous distuarbances of the sick organism
ran counter to numerous instnnces where the action of such a principle
was both felt (split personality; hearing voices; forced movement;
objective appearance of emotions and dreams - here the reader ts invit
to compare footnote 16 — nightmares; and.so on) and objectively ob-"
gerved (phantom pregnancy; disintegration of speech pattirns). Denying
the power of the devil in these times was almost as foolish (or, con-
sidering the treat of hellfite, much more foolish) es denying the exi-
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It is also an essential part of a humanitarian outlook., Progressive

educators have always tried to develop the individuality of their
osupiles and to bring to fruition the particular and sometimes quite
unigue talents and beliefs they may pos:ess. But such &an education
very often seemed t$ be a futile exercise in daydreaming: is it not

" necessary to prepare the young "for life"; and does this not mean that

they must learn one particular set of views to the exclusion of

everything else? And if there should still remain a trace of their
youthful gift of imagination - will it not find its proper application
in the arts, that is, in a thin domain of dreams that has but liuvtle
to do with the world we live in? Will this procedure not finally l-~ad
to a split between a hated reality armd welcome fantasies, science and
the arts, careful description and unrestrained self-expression? The

need for proliferation shows that such is not the case. It is poasible
&
STSNCE of material objects is regardedéﬁbday. Then Copernicus put forth
his magnificent hypothesis and upheld in the face of plain and indu-
bitable experience [ fot literature cf. the mference in footnote 4]}. Eve:
Vewton who explicitly advises against the use of alternatives for hypo-
thesed which are not yet contradicted by experience and who invites the
scientist not merely to guess, but to deduce his laws from "pheno:ﬁna"
(cf. his famous rule iv) can do so only by using as "phenomena" laws
which are inconsistent with the observations at his disposal (as he say!
himgelf: "In laying down ... phenomena I shall neglect these small
and inconsiderable errors" - irincipia, ed. Motte-Cajori, California
1953, 405. For a more detailed analysis of WNewton's dogmatic philosophy
and of his dialectical method cf. my paper "Classical Empiricism" The
Methodological Heritage of Newton ed. R.E. Butts, ioronto 1969.) Yet -
all these lessons are in vain. Now as ever counter-induction is ruled
out by methodology. "The Counterinductive rule" says W. Sxkmm Salmon
in his essay "The Foundation of Scientific Inference", Mind and Cosmos
ed. Colodny, Pittsbargh 1966, 185, is "demomtrably unsatisfactory". He
fails to explain how the application of a "demonstrably unsatisfactoty"
ruke can lead to so many satisfactoty resultd which, as w now see, coul
not have been obtained in any other way. '




.to retain what one might call the freedom of artistic creation

and to use it to the full not just as a road of esCape, but as a
necessary means for discovering and perhaps even changing the pvoperti
of the world we live in. ror me this coincidencegof the part (indivi-
dual man) with the‘whole (the world we live in), of the purely sub-
jective and arbitrary with the objective and lawful is one of the

most important arguments in favour of a pluralistic methodology.

-(3) Philosophical Background: Mill, isegel. The.idea that a pluralistic

methodolpgy is neceassary both for the advancement of knowledge and for
Aiscussee
the development of our individuality has been pcfep¥h by J. St. Mill

e
in his admirablyg essay On Liberty.28 This esecay, according to Milla7
i@ “a kind of philosophical textbook of a single truth wnich the chang

pfdgressively taking place in modern society tend to bring out intoeve
qu‘t“
‘stronger relief: the importance, to man and society, of a large ¥aviet

of character and of giviing full freedom to human nature to expand itse
Such

in innumerable and conflicting directions"”. ‘fidile varisety is necessary
anol

for the production of "well developed human beings"{258] ageweki=ww fo

the improvement of civilizat ion wmwseesd@®. ~What has made the Europea

famil; of nations an improving, instead of a stationary portion of
mankind: Not any superior expellence in them which, when it exists,

exists as the effect, not as the capse; but their remarkable diversity

Tiﬁ) I shall quote from The ihilosophy of John Stuart Mill, rarshall
Cohen Ed. Mode:n Library, New fork 1961. Numbers in square brackets fr

now on mean pages in this book.
(2{) Aktobiography, quoted from iZssential Works of John Stuart Mill
ed. Lerner New 7ork 1961, 149.
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of chzracter and culture. imdividuals, classes, nations, have been
extremely unlike one another, they h:ve struck out a rreat variety of
paths, each leading to someﬁ%ﬁ& valuabke; and although in every period
those who travelled in different paths would have thought it an
excel.ent thing if all the rest would have been compelled to travel
this road, their attempt to thwart each others' development have rarely
had a permanent success, and each has in time endured to receive the go
which others have offered. Surope is, in my judgement, wholly indebted
pp this pluré}ity of paths for its progreasive and many sided develop—
ment"L268f].22 The benefit to the individual derives from the fact that
" t]he human facult}egf perception, judgement, discrimination, feeling,

mental activity, and even morel preference, are exercised only in making

& choice ... the mental and moral, Xike the muscular powers, are impro-

»

3

ved only by being used. The faculties are called into no exercise by
doing a thing merely because others do it, no more than by believing

a thing only because others believe it" | 252]. Choice ydiwrngsy presup-
poses alternatives between which to choose, it presupposes a society
which contains, and}encourages "cifferent opinions" [249], "antagonistic
modes of thougbt"28 ;a well as "different experiments of living" | 249]
so that the "worth of dif.erent mode%agf'life is proved not just in-the

25 komg&(f/
imagination, but practically”(250]/°7 "(Ulnity of opinion", durgheretire:

(27) For one particulay element of this plurality cf. K.R. iopper,

"Back to the ’respcraties", Conjectures and Refutations ftiew York 1962,
136. '

(28) #ill's esiay on Coleridge, The rhilosophy of Johmn Stuart »ill etc.,
620 Abo

T (29) Mursnbetrtaaieesiaveaawts (f, ##e "Outline of a rluralistic

Tnedry of knowledge and Action” Planning for Diversity and Choice «d.

8. Anderson MIT Pres.: 1968 which € stablishes the ponnexion with scientif
method alluded to towards the end of the last section.

\
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wll¥¢, "unless resulting from the fulleet and fr:est comparison of
opposite opinions, i8 mnot desirable, and diversity not an evil, but
a good."[249].

Thisjuemalg is Wmampréossaptn proliferation is introduced by Mill.
It is not the resulg of a detailed epistemological analysis or, what
would be worse, of a linguistic examination of the usage of such words
as "to know", "to have evidence for"”, and the like. Nor is proliferatior

proposed as a solution to epistemblogical problems such as Hume's

problem, or the problem of the testability of general statements.

ﬁ%e idea that experience might be a basis is at once removed by the

For the relation betwe ides and action cf. text to footnote 2L.-
Emphasis on abction with/a libertarian framework pleys sdes an important
role in Cohn-Bendit, op. cit., esp. Ch. v, 254: “Fyvey small action
commkttee | in the customary politicak lahguage of the West: every in-
stitution, however small] no less than every mass movement Levem large
institution, including govemment bodies etc.] which seeks to imptove

_the lives of all men must resolve: (i) to respect and guarantee the
plurality and diversity of political currents (in the widest sense, in-
cluding scientific theories and ideologies]... It must accordingly
grant minority groups the right of independent action - only if the plu-
relity of ideas is allowed to express itself in social practice does
the idee have any real me:ning". In addition cohn-nendit demands flexi-

~ bility and g democratic base for all institutions: "all delegahes.are

" accountable to, and subject to immediate recall by, those who have elec
ed them." For emmple, one must "oppose the introducyion of specialists
and specialization” and one must ngtruggle against the formatign of any
kind of hierarchy" includng the hieraschies Yo ?our
sSopwsats educational institutions, universities, 3 of technolo-
gy, and so on. As regards knowledge the task is to ensure “a continuous
exchange of ideas, and ... {to] oppose any conuvrol of information and
knowledge." It #seems to me that a combination of iiill's'general ideas
and of a practical anarchism such as that of Cohn-Sendit which refuses
to be intimidated, or restricted by specialist knowledge (including the
specialist knowledge digsseminated by our contemporary critical rationa-
lists), which tries to reform the corresponding institutions, especiall

hosevsafe-deposit boxes of wisdom, our universities, and which encour-
ages the fre flow of individuals from position to position { "No func-
tion must be allowed to petrify or become fixed; ... the commander of
yesterday can become a subordinate domorrow"; Bakunin, quoted after
James Joll The Anarchists New York 1966, 109] assuring at the same time
that every position in society is treated with equal recpect, it seems
to me that such an ideology is the bast starting point in our attempt#
to remove the still existing fetters to thought#and action. AN let n
aav that scimce. mximx being purely theoretical, has nothing to do with
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remark that " t]here must be .disc.ssion, to show how experience is to

be interpreted"[ZOS].) Proliferation is introduced as the solution to

a problem of life : how can we achieve full consd ousness, how can

we learn what we are capable of doing, how can we increase outr freedom
so that we are able\to decide (rather than adopt by habit) the manner

in which we want to use our talents. sonsiderations like these were

Mmes Som4 gl : Sia¥ " it

common at times when meis
Q}iaaucapablbuoﬁ4&nmhhqrdﬁnn&cn&huhy4##lranu

the connexion between truth and self expression was still regarded as
a problem and when even the arts were supposed not just to please, but
to elevaWte and to inatruct.33 Today the only question is how science
can improve its own resources no matter what the human effect of its
methods and of its rearlts. For Hill the connexion still exists. 3cien-
tific method is part of a general theory of man., It receives its rules
from this theory and is built up in accordance with our ideas of 2

worthwhile human existence.

action and even less with politics. The gcientist whose results are
received with respect by the rest of the community and whose metnods
are eagerly imitated lives in a peculiar and often quite constipated
environment that has its own style, its own rules, its own s8illy jokes,
its own standards of "integrity" which are likely to poison the whole
republic unless special preventive measures (elimination of specirliste
from a position of power; careful supervision of the educational
process so that personal or group-ideosyncracies do not become a
national malaise; gbsolute distrugt of expert testimony; and soson)

are taken. The connexionsbetween theory and politios must alwagﬁ?e eon-
gsidered. Nu propmgandiskc funchan -

(33) For of mediaeval art cf. Rosario Assunto Die Theorie
des Schoenen im Mittelalter vologne 1963, esp. 21f,
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In adﬁition‘it can be shown to lead to the truth:" ... the peculiar
evil of silencing the exptession of an opninion 1is, that it is rob ing
the human race; posterity as well as the existing generationj those
who dissent from the opinion, still more than those wo hold it., 1f
the opinion is right, they are deprived of the dpportunity of exchanging
~-rt r for truth; if wrong, theyAlose, what is alnost as sreat a bene-
fit}l the c.Learer perception an%livelier‘éﬁfression of the truth, pro-

. ducqad by its collision with error" (205]. "The beliefs we have most

warr for, have no safeguard to rest on, but a standing invitation

to thie whole world to prove them unfounded"; 209]). .f "with every opportu-
nity %or contesting it (a certain opinion, or a hypothesis] has not been
refuted” [207] then we can regard it as better than another opinion

that has ''mot gome through a similar process"L209].34 "If even the

(33p) "TAanlogical ct-uggle™ says a0 Tse-—ung _"On the Correct Handling
of Contradictions Among the People"” quoted from Four Essays on .‘hilosophy
reking 1966, 116] "is not like other forms of struggle, lhe only mw=:thod
to be used in this struggle is that of painstaking reasoning and not’
crude coeréion,” ",..the growth of new things may be hindered in the ab-
sence of deliberate suppression simply through lack of discernment. It is
therefore neceasary to be careful about questions of right and wrong in
the arts and sciences, to encarage free discussion and to avoid hasty con-
clusions. wWe believe that such an attitude can help to ensure a relatively
amooth development of the arts and sciences“[114]. "People may ask, since
flarxism is accepted as the gpiding ideology by the majority of the people
in our country, can it be criticised? Certainly it can ... Marxists should
not be afraid of criticism from any quarter. Quite the contraryp theg need
to temper and dewelop tgemselves and win new positions in the teeth of
criticism and in the storm and stress of struggle ... What should our poli
be towards non-Marxist ideas? ... Will it do to ban such ideas and deny the
any opportunity for expression? Certainly not. It is not only futile but
very harmful to use summary methods in dealing with ideological questions
among, the people ... You may ban the expression of wrong ideas, but the
.ideas will still be there. un the other Rand, if correct ideas are pampere«
in hothouses without being exposed to the elements or imwunized from dis-
ease, they will not win out against erroneous ones. Tuerefore, it is only
by employing the method of discussion, criticism and reasoning that we can
really foster correct ideas and overcome wrong ones, and that we can
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really settle issues" 117f].- It is to be noted that this advice is not
put forth generally, but "in the light of China's specific conditions, on
the basis of the recognition that various kinds of contraditions still
exiat in socialist society, and in response to the country' urgent need
to spged up its economic and cultural development”{3113; cf. also p 69, i.e
"0n Contradiction": "... we must make a concrete study of the circumstance:
of each specific struggle of oppositea and should mt arbitrarily apply
the formula ... to everything. Contradiction and struggle are universal
and abgsolute, but the methods of resolving contradictions, that is, the
_forms of struggle, differ according to. the differences in the nature of
the contradictions"]. Nor is freedom of discussion granted to everyone:
~—Whg Tar as unmistakable counter-revolutionaries and ssboteurs of the socia
/ list cause are comcerned, the matter is easy: we simply deprive them of
their freedom of speech" {117; cf. H. Marcuse, "Repressive Tolerance' in
' '? . Wolff-Moore-Marcuse A Oritique of lure Tolerance Boston 1967, 100] . The
restriction occurs alreaay in Mill, thoughwith different reasons winhglhegitn ¢
wwosame expressed in a different terminology: "It is, perpaps, hardly
necessary to say that Lour} doctrine is meant to apply only to human being
J in the maturity of their faculties ... The early diffimlties in the way
of spontaneous progress are so great, that there is seldom any choice of
means for overcoming them; and a ruler full of the spirit of imorovement
is warranted in the use of any expedients that will attain an end, perhaps
otherwise unattainable. Despotism is =« legitimate mode of government in
dealing with barbarians, provided the end be their improvem ent, and the
nekhes justified by actpally effecting the end. Liberty, as a principe, has
no spplieagion to any state of things anterior to the time when mankind
have become capable of being improved by free and equal discugsion ..."["0
Liberty", op. cit., 197f; cf Lenin, op. cit., 40: "We can (2and must) begin
to build socialism not with imaginary human material ... but with the huma
materid bequealhed to us ..."]. rhis insight into the limitations of free

discussion is missing in Popper.

Q. alre OC,.U..L( 12
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'{*®) This and similar romarks make it clear that riill (and Popper, wa 0
follows Mill in all the respects 80 far enumeraced) is not n"dedicated
to & national religion of skeptieism, to the suspension of judgement"
ami that he does not nden|y] the existence ... not only of a public
truth, dut of any .truth whatever" us we can read in Willmore Kendall's
bombastic but singularly uninformed essay "The 'Open Society! and its
Fallacies" Am.rol.scC. Rev. liv (1960, 972ff, gquoted from Radcliff (ed)
Limits of Liberty Belmont _alifornia 1966, 38 and 32. O refute the
charge of suspension of judgement we should also consider this pas.sage:
"No wise manﬁgver acquired his wisdom in any mode but thisj nor is it

the nature ofjhuman intellect to become wise 1in any other manner. The
steady habit bf correcting and completing his own opinion by collating
it with those of others, 80 far from causing doubt and hesitation in
carrying it into practice, is the only stable foundation for a just
reliance on it: for being cognizant of all that can, at least obvidusly,
be said against him, and having taken up,.his position aghinst all gain-
-gayers — knwewing that he has sought for objections and difficulties, in-
atead of avoiding thenm, and has shut out no léght which can be thrown
upon the subject from any quarter - he has & right fo think his judgement
better than that of any person, OTF any multitude, who have not gone
through a similar process"{209; my italics]. Nor is the inginuation
correct than Mill's society is "so to speak, a debating club”{Op. cit.,
36s.italics in the original] - just think of *ill's inmsistence on _
different "experiments of living" | 249]. Of course, such attention to
detail is not to be expected from a selfriheous conservative for whom
any discuasion of freedom, and any atteppt to achieve it i¢ but "evil

teaching"[ops Cit., 35).— N
/::
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Ngwtonian philosophy were not permitted to be questioned, mankind would
not feel as complete an asrurance of its truth as they now do"{209].
"So egsental is this discipline to the. real understanding of moral

and humen subjects Las well as of natural philosophy - 208] that if
opponents#of all important truths do not exist, it is indispensable to
imagine them, and to aﬁpply them with the strungest arguments wiich the
most skilful devil's advocate can conjure up"i228]. There is no harm

if such opponents produce positions which gound abusurd and eccenttic:
?Preeisely because the tyranny of opinion is such as to make excentri-
city a reproach, it is desirable, in order to break through that tyrann
that people should be eccentric”LZG?].35 Hor shoul: those who "admit th
validity of the argument for free discussion ... object to their being
*pushed to the exkreme': ... unless the reasons are good for an extreme
case, they are not good for any case"[210].36 Thus methodological and
humanitarian argumentéare intcrmixed in every part of Mill's treatise
and it is on both grouﬁds that a pluralistic epistemology is defended,

for the natural as well as for the social sciences.37

(35) For a «ifferent argument which is entirely in Mill's spirit cf.

my "Problems of Empiricism" Op. cit., 185. Today increase of testability
cen be added to the epistemological rezsons presented by Mill [ "Probler
of Empiricism", section vi]. This is not a real addition, however, but
only a more detailed and more technical presentation of ideas which are
already present in Mill. _ iac¢bes adeest _
(36) This quotation e mainly for the benefit of Profegsor Herbert Feig
who keeps criticising me for adopting expreme pdsitions. Extreme posi-
tions are of expreme value. Thg induce the reader to think along dif-
far ent lines/ They break his conformist habits. They are strong instru-
ments for the ctticism of what is established and well received. On

the otherhand the contemporary infatuation with "gyntheses" and "dialo-
gues" whikth one hrars so often defended in the spirit of tolerance and
of understanding can only lead to an end of all tolerance and of all

understanding. To defend a "synthesis" by r~ference to tolerance means
that one is not prepared to tolerate a view that does not show ang ad-
mixture of one's own pet prejudgces. [o invite to a "dialogue® by refe:
to tolerance means inviting one to state one's views in a less radical
and therefore mostly less clear way. An author wno can write,fh the

spirit of "dialoRue" that vChrig ianity and Marxism arepnot contrary i

A A~ AL - AaYei M kbl awm af A samawa



ErTIR T TR

!

22

Institute for karxist Studies Vol. vi/1l, Jan;BePB 1969, first page

bot tom] will hardly be prepared to accept the doctrtnes of a toughmind-
ed Farxist who is intzrested in progress, not in peace of mind.

(37) Later in the century proliferation wee defended by evolutionary
argunents: Just as animal species improve by producing variations and
weedipg o%t the less competetive im¥xx variants, in the very same manne:
sciencek‘l thought to improve by proliferation and criticism. Conversly.

nwell established” results of science and even the "laws of thowght"

»*puge now regarded as temporary results of adaptation; they weae not

given absolute validity. According to Boltzmann | ~opulaere Schriften
Leipzig 1906, 398; 318,258f] the latler “error finds its complete expla
nation in Darwin's theory. Only what was adequate was also ingerited...
In this way the laws of thought obtained an impression of infallibility
that was stréng enough to regard them as supreme judges, even of ex-—
perience ... One believed them to be irrefutable and perfect. In the
same way our cyes and ears were once assunda to be perfect, too, for th
are indeed mostéremarkable. Today we know that we were mistaken - our
senses are not perfect." Concidering the hypotmetical status of the
laws of thought we must "oppose_the tendency to apply them indiscrime-
nately, and in all domains"L40l] which means of course, that th.re are
circumstances, not factually circumscribed nor determined in any other
way when we must introduce ideas which ©ntradict trem. In sanort - we
must be prepared tgintroduce ideas inconsistent with the most fundament
assumptions of our science even before these assumptions hBve exhibited
any weakness. Sven "the facis" are incapable of restriciing prolifcrati
for "there is not a single statement that is but pure experience"{ 286;
222]. rroliferation is important not only in science but in other domai
too: "We often regard as rid#dulous the activity of the conservatives,
of those pedantic, constipated, and stiff judges of wmorality and good

“tagte who anxiously insist on the zaxxezkxkaxxuax observance of eve'y a-
- any ancient custom and rule of behaviour; but this activity 1is benefici

and it must be carried out in order to prevent us from fallin “nto o~
barbarism. Yet petrification does not get in, for there arefthose who ™~ ¢
are emancipated, relaxed, the hommes Sans géne. Both clas:es of azople
fight each other and together they achieve a well balanced society." 3z
But soltzmann does not alweys carry his ideas through to the end. Occa-

sionally he relies on 2 MOre priaitige empiricism such as whcn he says

o e, o e it =

__——+tFat "a well determinéd fact remains unchanged forever'[343] or when he

regards "my waking sensations (as| the only elements of my thought" 177
so that "we infer the existence of objects from the impressions made Or.
our aenses"{19] or when he declares, more than once, that the task of

science is "to adapt our thought, ideas, and concepts to the given ra-
ther than subjecting the given to the judgement of the laws of thought'
1354 - cf. with this the assertion, on p 286, tnat "the simplest words
gsuch as yellow, sweet, sour, .¢tc. which seem to represent mere sensatic
do already stand for concepts which have been obtained by abstracting

from numerous facts of experience"]. He mlso warns us not to "go too f:
beyond experience". This vacillation between a sound scientific philosc
and a bad positivistic comscience isdcharacteristic of almost all so—

1lled "realists" from Boltzmann up to,and including,Herbertw eigl (fo:
YRERXINK
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"une of the consequences of pluralism and proliferation is that
stability of knowledge can no longer be guaranteed. However convincing
the support a theory receiveg from experience, however wellfounded its
categories and basic_principles, however forceful the impact of ex-

perience itself - there is alwsays the possibility that knew forms of

thought will arrange mat cers in a dif.erent way and will lead to a yrans-

formation even of the most immgdiate impressions we receive from tne
world. Considering this possibility we may even say that the longlasttg
sﬁccess of our categories, the omnipresense of a certain poinfof view

is not a sign of excellence, #m indication tﬁat the truth or part of tre

trun has at last been found but that it is rather the indicavion of a

failure of reason to find suitable alternatives which might be used to

transcend an ac idental intermediate stage of our knowledg e. This re-
mark leads to an entirely new attitude to success and stability.

'ne customary aim of all methodologies is to find principles and
facts which, if possible, are not subjected to change. Principles which
give the impression of stability are of course tested...ne tries to
refute them., If all atiempts at refutation fzil we have & ggéitive re-
sult, pevertheleas: ve have succeeded in discovering a new stable

feature of the world tnat surrounds us. :oreover, the process of refu-

reasons consult Lenin's Mzteriszlism and Empiriocriticism). Here
popper's theo:.y of falsification which tells us why we can and should
go as far beyond experience as pos«ible nas _onsiderably improved tne
gituation. all that is needed now is a little dialectics and attention
to apecific historical comditions (ci., €.8., footnote 13, B]).
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tation re ts itself on as:-umptions which are not further investigated.

an "instrumentalist" +ill assume that there mre stable facts, sensations
evérday situations, classical states of affair which do not change,

not even as the resu}t of the most revolutionary dismvery. A "realist"
may admit such changes, but ne will insist on the separation bet.een
subject and object and will try to restore it wherever regearch seems

to have found fault with it.38 sedeving in an "ap roach to the truth"

he will even have to set mimits to the developmemt of COncepts;fér
examole, he will have to exclude incom ensurable concepts from a series
of succeeding theories.39 30 for the traditional attitude, up to, ana
including, Popper's critical rationalism.

As opoosed to it the at.itude about to be discussed rezards any pro-
lomged stability either of ideas and iupressions which are capable of
test)or of background knowledge which one 1is not willing to give up
(realism; comnenswurability of concepts) as an indication of failure,
pure and simple. J@ have failed to transcend an accidental stage of

knowledge and we have failed to rise to a higher stage of consciousnes.

and of underctanding. It 1s even cuestionable whether we can still claig

to possess knowledge. As we bccome familiar with the existins categories

and with the alternatives which are being used in the examination of the

(38) ropper, for example, takes it for granted that the subject can: ot
enyer the domain of science and he also defends a rather simple form

of mechanical materiadism in his atiack on sohr. For dutails cf. part ii
of "On & :ecent Critique of Complememtarity', op. cit.

(39) Cf. below, Bections 12 _amst (3.
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received view our tninking loses its spontaneity until @m we are 25

rcduced to the "bestial and goggle-eyed contemplation of the world

40

around us"”. "The more solid, well defined, and splendid t:re &lificie

[
ere@ted by the understanding, the more restless the urge of life to

remove itself from it into freedom-‘.41 Zach successful refutation, by

| opening the way to a new and as yet untried system of categories/tempo—

vil
raigz%?returns to the mind the freedom and spontaneity that is its
Al
essential property. But couplete freedom is not achieved. for nowever

laice the change it will lead to a new system of fixed categories; thing:
probesses, states will be separated from each other, the existence of
different elements, of a manifold, will be "exag erated into an opposi-

42 14 this "evil manner of reflection?’, to

44

tion by the understanding"
always work with fixed categories" will be extended to the most widely
presup,osed and unanalysed opyosition betwecn a subject and an entirely

difrerent world of objects.45

‘he following assumptioms which are import:
for methodology are made in this coniexion: "the object ... is something

finish:d and perfect that does not necd the slightest amount of thought

in order to achieve reality while thought itself is ... something defi-

cient that needs ... nabterial for its completion46

47

and must be soft enou

to adapt itself to the material in question". "If thought and ap .earan:

(40) "Verhaeltnis des Skeptizismus zur :hilosophie" guoted from Hegel, $ud:

ausgabe Vol. 1, 113; cf. alsé 112. '

241;-Difrerggg des »ichteschen und Schellingschen systems, 13.

(42) Logik, ii, 6l.

(43) "Reflective reason ... is nothing but the understamding which uses
abstraction, separates, and insists that the separation be maintained
and taken seriously.”™ Logik i, 26.

(44) Logik 1, 82.
(45) Cf. Differenz, 14.
(46) Ccf. the Carnap quotation, text to footnote (46-

(47) Logik i, 25.
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do not completely correspond to each otherhhas, to start with, a choice:

the one or the other may be at fuult. |Scientific empiri.ism] blames
thought for not adequately mirroring experiemce ..."48 "These are tre
ideas wiich form the core of our customary views concerning tiie relation

t"49 and they are responsible for whatever

between sulpcy and ijec
immobility remains in science, even at times of crisis.

How can this immobility be overcome? How can we obtain insight into
the most funflamental assumption not onlp of science and commonsense, but
of our existence as thinking beings as well? Insight cannot be obtained
as long as the assumptions form an unreflected and unchanging part of
the sxam world; but if they are allowed to change - does this not mean
that we cannot finish the task of cricicising as identically the s. me
parsons that startea it? Problems like these are faised not only by the
abstract question of criticksm but also by more recent discovexres in

antnropology, history of science, methouolory. we shall return to them

wren discussing incommensurable theories. For the moment I would Like

to indicate, very briefly, how certain ideas of legel can be used to

get a tentative first answer and thus to make a first step in our
attempt to reform the sciences.

science and comanonsense use fixed catefories in addition to the many
changing views they contain. As a result they are not fully rational.

Full rationality can be obtaired by applying criticism to the stable

(48) Encyclopaedie der Philosophischen Wis:enschaften ed. Lasson,
Leipzig 1920, 72f. In the original the reference is to Kant, not to
scientific empiricism.

(499 Logik i, 25.




parts also. This presupposez (Xl see the preceding section) 27
the invention of alternative categories and their application to

the whole rich material at our dsposal. The categories and all other
stable clements must be set in motion. "Our task is to make fluid

the petrified material which we find, and to relight (wieder entzuenden)
the comcepts contained in this dead stuff”.so W#e must "di;éolve the
opposition of a frozen subjectivity and objectivity and comprehend the
oriagin of the intellectual and real world as a becoming, ve must under-
stand their being as a product, as a form of producing".51 such
dissolving is carriéd out by reason which is "the furce of the negdtive

52 53

.bsolute, that is, an absolute negation" and which "ennihilates"

science, comronsense, as well as the state of consciousnesa agsbciated
with both. Th{;?¥é:%§%2§Jconscious act of a scientist whe has decided

to eliminate some basic distinctions in his field. For ~lthough he

may ®nsciously try to overcome the iimitations of a particul.r stage

of knowledge h. may not succeed for want of objective conditions (in

his brain, in his social surroundings, in the physical torld54) favouring

his wish.s5 negel's general theory g¢f development gives an accpunt of

auch conditions.

(50) Logik ii, 211. _

(51) bDifferens, 14. Cf. Lenin's comments dn o simpler pascage in his notes
on degel's logic, quéted from %#.I. Lenin Aus dem Philosophischen Nach-
1ass Berlin 1949, 136ff, esp. 142.

(52) Cf. also "skepticismus", Op. cits, 117: "that scepticism is intrin-
sically connected with every true philosophy"s ~lso 118: "Where can we
find a more perfect and independent document and system of true scepti-
cism than in Pleb's ... Parmenides? which embraces and destroys the wnole
domain of & knowledgegchieved by the concepts of our understanding.”

(53) Differenz, 25.

(54) "It is my aim to read degel in a materialistic fashion ..o" Lenin,
.achless, 20. The same is true of rrofesuor J., Bohm.

(55) Cf. the note on the limit and the ought, Logik i, 121f: "Even a slone,
being somethmkng, is differentiated into its being for itegelf and its

veing and so it, too, transcends its limit ... Lf it is dbasis for aci-
dification, then it can be oxidized, neutralised, and so [hn. In the pro-
cess of oxidation, neutralization etc. its limit, i.e., only to be a basis,
is lifted ... and it contains the ought to such an extent that only force
can prevent it from ceasing to be 2 basis..."

L Tl e AN
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According to this theory every object, every determinate being
is related to everything'else: "a well determined ceing, a finite

entity is one that is related to others; it is a content that stands in

the relation of necessity to another content and, in the last resort,

to the whole world. Considering this mutual connectedmess of the whole

. metaphysics could assert ... the tautology that the removal of a single

b, Gl o TR —

grain of dust must cause the collapse of the wnole universe".56 ‘he

relation is not external but such that the very nature of each process,

object, state etc, is affected by and contains (par&of) the nature of
57

every other prowess, object, state, etc. conceptually this means

that the complete description of an object is self-contradictory. It

contains elements which say what it is -~ these are the elements used in

the customary descriptjon provided by science and by commonsense - and

other elements which say what it is not - these are the elements used

by science and comaonsense to describe other things supposed to be

completely separated: "all things are beset by an internal contradictien

(56) Logik i, 71.
(57) " verything that exists is linked in this way to everything else:
to the total prowess of the universe. This linkage is either virect,
by means of a single quantum, or else indirect, through a series of
such linkages" - this_is how Bohm describes |scientific Change, ed. Crom-
bie London 1963, 478] the situation created by the quantum theory. The
ks similarity to Hegel is no accident; Bohm has studied Hegel in detail
s and he has taken especially the Logicﬁas the point of departure for some
of his ewwoswte scientific views: "...may we not try to understand the
: world as a total process, in which all parts (fr example, the sygTem
ﬁ under observation, obmerving apparatus, man etc.) are aspects, or sides
; whosr relationships are determined by the way in which they are generate
in the process? Of course, 1in physics, man caj, in an adecuate ap;roxima-
3 tion, probably be left out of the totaldty, because he obtains his info:
% mation from a piece of apparatus on the larpe-scale level, whicn isfirfluer
4 . ced in a negligible way by his looking at 1it. But at a quantum mechanic:
level of accuracy, the appar-fus and the system under obgervation nuct t
recognised to be }inked indivisibly. Should not the &heory be formulatec
so as to say that this is so ...? In a total process of the xind that I

i
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This contradiction canrot b¢ eliminated bu using different terminolcgy

for example, by using the terminology of a process and its modifications.
' w

Jor the proces: will again have to be separated, at least in thoyght,

from something other tnan itself (otherwise it is pure being wnich is

in no wey difierent from pure gpthingnesssg), it will contain part of

what it is separatcd from, this part will have to be described by ideas
inconsistent with the ideas used for describing the original process

which therefore is bound to contain contradictions also.so

degel himself
has a marvellous talent to make visible the contradictions which arise
when we examine a concept in detail, wishing to give a complete account
of the state of affairs it describes. '"Concepts which usuallxkppear stable
unmoved, dcad are analysed by him and it becomes evident that they move".
sow this motion -~ and with this we come to a second principle of
Hegel's cosmology - is not merely a motion of the intellect whidy,
starting the analysis with & certain determination%moves away from #t Jhe
and is led to their gegation. It is an objective development caused by
the fact that every finite (well determined, limited) object, process,
state, etc. has the tendency to «mphazise the elements of othepobjects
present in it, and to become what it is not. the object "being restless

within its own limit"62 "strives not to be what it is".63 "Calling things

:
am talking about, ‘an obsgervation is regarded as a partacular kind o
movement, in which some aspects of the process are, as it wre, 'pro-
jected' into certain large scale results ... This process is projection
is ... an integral part of the total process that is being projected."
@p. cit., 482.

(58) Logik, ii, 53. :

(59) Logik i, 67. Cf. also the physical model for this identity in i, 78f
accordi"ng to which neither "pure light" nor "pure darkness" give risge tc
(the perception of) objecys which are recognised and "distinguished only
in the determined light, ... which is turbid light.”

(60) Bohm will therefore not be able to keep contradiction out of his
ideas a8 he occasionally seems to believe (e.g. in op. cit., 482, sdcond
paragraph). He zgrees.but tries to circumvemt uny particular contradictic

g movinﬁ to a different level of reality. Cf. his Causality and Chance i
Mbdern Physics Harper  Torchbosoks 1962.
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"finite we mean that they are not merely determined, have qualiti=s not
merely as = real determination, that they are not merely limited ... but

rather that the negative is essential to their nature and to their

being ... Finite things are but the truth of their being is their end.64

What is finite does not merely change ... it passes away; nor is this
passing away merely possible, so that the finite thing could be, without
passing away; quite the contrary, the being of a finite thing consists
in its having.in itself the seed of passing away ... : the hour if its

65

birth is the hour of its death.” "Wwhat is finite, therefore, can be

set in motion."66
Moving beyond the limit the object eeases to be what it is and be-

comes what it is not - it is negated. The result of the negation - and
this may be regarded as a third.pr&nciple of Hegel's commology - is '"not
a mere nothng; it has a special contemt, for ... it is the negation of
a determined and well defined thing”.67 Coneveptually speaking we arrive
at a "new concept which is higher, ribher than the concept that preceded
.it, for it has been enriched by its negation or opposition, contains it
as well as its negation, being the unity of the original concept and of

its oppositiony_"68 - an excellent degcription, for example, of the trans-

ition from the Newtonian conception of space to that of Einstein provide«

(61) Lenin, Nachlassg, 27.

(62) Logik i, 115.

(63) Jenenser lLogik, #etaphysik und Maturphilosophie ed. Lasson, Hamburg
1923, 31. -

(64)’In German the statement is more impressive: "Die Wahrheit . des]
veins der endlichen Dinge ist ihr E£nde.”

(65) Logik i, 117.

(66) loc. cite

(67) Op. cit., 36.

(68) Loc. cit.
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we make the Einsteinian notion contain the unchanged Newtonian

conCept.69 "It is clear that no presentation can be regarded as scien-
tific £hat does not follow the path and siample rgthm of this method, for
this is thé path pursued by the things themsives."7o

Considering that tpe potion beyond the limit is not arbigrary, but is

71 it follows that not all

directed "towards its [i.e. the object's] end"
the aspects of other\things which are present in it are realised in the
next stage. Negation, éccordingly, ndoes not mean simply saying no, OT

declaring that something does not exist, or destroying it in any way

- one likes ... cach class of things ... hus its appropriate form of being

negatean such a way that it gives rise to a development and it is just

1]

the same with each class of conceptions oT ideas ... This had to be

learned, like everything else."72 #hat has to be lcarned, too, is that

the "négation of the negation"” does not lead further away from the origin
starting point but that it returns to it.!2 This is "an extremely general
and for this reason extremély comprehensive and important - law of develo
ment of Nature, hisyory, and thought; a law which ... holds good in the
animal and plant kigédom, in society, in matnematic:?qin history, and

in philoﬁAEhy."74 Thus for example "a grain of barley  falling under sui-
table conditions on suitable soil] ceases to ex;st - it is negated, and

in its place appears the plant which has arisen from it, the negation

of the grain ... ( This plant] grows, flowers, 1is fertilised and finally

769) Cl. below, section /3 as well as footnote 116 of "Problems of Empiri¢
ism", op. cit. - :

(70g Logik i, 36; cf. also ii 54, 58ff.

(71) Logik i, 117.

(72) F. Engels Anti-Duehring New York 1939, 155, My italics.- I am quoti
Engets, Lenin, Mao and similar thinkers rather tnan the usual bunch of
ilegelian or anti-depelian scholars as they have still kept the freshness
of mind that is necessary to interpret and to comtetely apply the ilegcli
philosgggy..‘he-same ap,lies of course also to such physicists as Bohm,
Vigier,kevenLBohr who may occasionally be re;arded ags an unconscious
Hegelian. (Q P remarks an fubfeck com el obeck helow) < wro

faabnale L5
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" once more produces grains of barley, and as so.n as these have ripened

the stalk dies, is in its turn negated. As a result of this negation
of the negation we have oace ayein the original grain of harley, but
not as a single unit, but ten, twenty, or tiirtyfold (and perhaps even ]

gualitatively better;"75

"It is obvious that in describing [ the .rocess]
as the negation of the negation I do not say anything concerning the
particular procesges] of development, for example, of the grain of barley
from germination to the death of the fruitbearing plant ... I _rather)

bring _all these processes] togetner under this one law of motion

and for this reason I leave out of account the peculiarities oﬂéach
geparate individual process. pialectics is nothing more than the
science of the general laws of motion and development of nature, human

gociety, thought."76

(73) Logik i, 107.
(73a)rhathematice wss for a long time regarded as lying putside the domail

of dialiectics. The examples used by He;sel and _ngels and espaecially

the example of the difierential calculus, so it was thought, only showed
the immaturity of the mathematics of the time and the adimitations of
even the greatest philosophers. One should not have been quite to gener-
ous, however, What regel says of mathematics applies to informel mathe-

.matics and, indofar ms informzl mathematics is the sogrce pf the rest,

to all of mathematics. That a dizlectical study of mathematics can lead
to splendid discoveries, even&oday, is shown by Lakatos' Proofs and Refu-
tations (first published in the uritish Journal for the rhilosaphy of
Science 1963/64). One pust praise Lakatos for having made such excellent
use of his Hegelian upbringing. One the other hand one must perhap” s
also criticise him for not revealing his source of inspiration in a more
stratghtforward manner but giving the impression that he is indebted to
a much less comprehensive and much more mechanical school of thought.

Ur has his temporary membefship in this school made hil lose his sense
of perspective? So that he prefers wovbe, mictaken for a nittgensteinian
riaerroem being classified witn the didlectical tradition to which

he t.elongs? Cf. also footnote 13 BJ.

(74) anti-vuehring, 154.

(75) 149. -

(76) 154f; my italics. Zpistemologically these luws belong to the Ari:sto-
telisn rather than to the sewtonian tradition.
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_So far concepts and real tnings were regarded as séparate and
certain similarities and coffespondences were noted: each thing contains
in itself elements of everything else, it devclops, changes, tries to
return to itself. The notion of 1kx each thing, accor ingly, comt:ins
contradictory elements, it is negated, and moves in a way corresponding
to the movement of the thing. This preséntahion hes one serious dis-

advantage: "Thought is here described as a mere subjective and far mal

Iactivity wnule the world of objects, being situated vig-a-vis tnought,

is regarded as something fixed and as having independent existence. This
dualism ... is not a true account of things and it is .retty thowghtless
to simpky téke over the said properties of subjechivity and objectivity
without asking for their origin ... Taxing a more realistic view we

must Bay that the suvject is only a stage in the debelopment of being and

essence."77 The concept, too, is then part of the gemeral development of

54

using again a materialistic interpretation of legel - dature, “"Life",

for example, "or organic nature is that §§%§S of nature when the concept

appears on the stage; it enters the stage as a dlind concept t.at does

not comprehend itself, i.e¢., dees not think.‘178 being part of the natural
behaviour fiest, of an organism, then of a thinking being i$ not only

NIt S
Mipmiwe a nature that "lies entirely outside of it"79, it ceases to be

"somet hing subjective and accidental"so, "merely a concept"al, it parti-

cipates in the general nature of all things i.e., it contains an element

(77) Encyclopaedie der Philosophischen'Wigsenachaften, ergaenzt durch Vor
traege und kollegienhefte, ed. by L. Henning, «. Michelet, and iouman
Berlin 1840, 395f; cf. also Lenin, liachlass, 102. Or, to use Bohm'c Fer-
minology: "a8 long a by our customary habit of thinking, we try to sa
that in an experimentjsome part of the workd is observed, and described
with the help of some other part, we introduce an elem nt of confusion
into our thought process. lndeed, even the very word "observation” is wis
leading, as it generally implies a separation between the observing appa-
ratus and the object under observation, of a kind that does not actually
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| of everything else and ulso has the tendency to be the end result of
the development of a spepific thing so that, finally, the concept and
this thing become one.82 "That real things do not agree with the idea
L"read - with the total knowlecge of man"83] constitutes their finitude,
their untruth because of which they are objects, each determined in its
special sphere by the laws of mechanics, chemistry, or by some external

84 In this stage "there can be nothing more detrimental and

purpose".
more unworthy of a philosopher than to point, in an entirely vulgar
fashigpn, to some experience that contradicts the idea ... When something

does not correspond to its concept, it must be led up to it*:as until

"'concept and thing have becoae one".86

exist". Op. cit., 482f - the reader should go on and consider the
beautiful example of the obscrvation of a mirror image.

(78) Logik ii, 224.

(79) ii, 227.

(80) ii, 408.

(81y ii, 225.

(82) ii, 408. .

(83) Lenin, N-chlass, 114.

(84) ii, 410.

(85) ii, 408f.

(86) ii, 228.- "Knowledge is the eternal infinite amroach of thought and
"object. The mirroring of nature in human thought is not 'dead', it is
not 'abstract', it is not without motion, not without its @ ntradictions
but is to be conceived as an eternally moving process that gives rise

to contradid¢tions and removed them." Lenin, op. cit., 115.
3
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To sum up: knowledge is part of nature and is subjected to its
general laws. According to trece generél laws -~ the laws of dialectics -
which apply to the motion of objects, concepts,as well as to the motion

of higher units comprising ohjects and concepts every object participates
in every other odject and trics to change into its negation. This pro-
cess is understood only if we at.emnd, not to those elements in our sub-
jectivity which are still in relative isolation and whose internal
contradictions are not yet rev:éaled - most of the customary concepts
of science, mathematics and ¢specially the rigid categories used by our

modérn axiomaniacs are of tnis kind - but to those other elements wnich

are fluid, about to turn into-their opposite, and whica have therefore

a chénée to bring about knowledge, truth, vhich is "the identity of tnin
[l and concept“.87 The identity must be acnieved, not mechanically, i.e.

by keeping stable some aspects of reality (which, being in motion, will

soon be lost and be replacéd by dogmatic opinjons of them, rigid per-

dd?nn uvound a,iu\
ceptions included) an (Some uther aspect, or tneory until

agreement is achieved, but dialiectically i.e. via an interaction of
.concept and fact (observation, experiment, basic statement etc.) that
changes both elements. The lesson for methodology is - not to work with
stable concepts, net to eliminate counter induction, n»t to be geduced
into thinking that one has &t 1lzst found the correct descrjption of "ghe
facts" when éll that has happened is that some new categories have been
adapted to some ol@er ®vategories which are so familiar thét we take thei

outlines to be the outlines of the world itself.

(87) Logik ii, 228. The whole introduction to the Subjective Logic i.e.
ii, 213%3-234 can be wmed for titivism of what has pecome known as
rarski's theory of truth. If/I remember correctly this criticism is simi
lar to a criticism wlced by the late rrofessor Austin a® in his léctures
in Berkeley in 1959¢ «wem om Oi{-OVOL ph—d—osuphu ccca sicmnall slumbles
Q,Pcr\ Hu rubhe 7
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(4) Counterinduction ii: Sxperimentsp Cbervations, "Facts". Considering

now the invention, the use, and the elavoration of theories which
are incongistent, not only with other theédries, but even with

dxperiments, facts, Observations we can start by pointing out tnat not

e ory ever 8 with all the known fa in its domain
And the disagreement is nét with rumours, or with the remlte of sloppy
procedure, but with experiments and observations of the highest precisio
and reliability. Thus the Copernican view when it was fiirst introduced

wvas inconsistent with facte so p]&ain and obvious that even Galileo
. ¢

had tp call it "surely fnlse".gq"'rhere is no limtét to my astonishment® A
wites GeMEWe® in a later vork™C "when I reflect that Aristarchus and
Copernicus were able to make reason 80 conquer sense that, in defiance
of the latter, the former became mistress of their belief". Newton's
theory of gravitation was beset, from the very beginning, by a consi-
derable number of difficulties which were serious enough to provide
material for refutgtions. Even today, and in the non relativistic

domain, there exist ™"numerous discrepancies between observation and

“90 ,
theory".  Bohr's atomic model was imtroduced, and ret.ained/in the face
.S

of very precise and unshakeable contradimshery ovidence.HThe theory
of relativity was retained despite D.C. Miller's decisive refutation

(I call the refutation Wecisive" as the experiment was, from the point

Kunowleat

of view of contemporary opdmdas, :t least as well performed as the

&) T quoted from Drake-O'Malley (eds) The Controversy on
the Comet 618 Philadelphia 1960, 184f.
(20)Dial on the 1wo Cliief World systems tr. sSt. Drake,

Berkeley 1953, . 'y

(xT) nrwon-annco,-mg%g&f Lele tial Mechanics New York 1961, v.
Cf. also R.H, Dicke, Observat ional Basis of Cemeral Relativity" in

Chiu- Boffmanm, Eds. Gravitation gnd Relativity New York 1964, 1-16.
(#1) ¢. mckhen 2.2 o«f Max Jommer The Comgejpinad le—(lt.\prbca

6 Quordvm Mechanics fee, %,1‘ 1F6& .
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earlier experiment of Michelaon ~nd Morehn/). There is no meed

| to mntinue this list whose principal content is well known to

all philesophers of sciesce. But don't they realise that it plays
havock with the rule, mentioned YZ&#‘T&W@, that theories are
judged amd, possidbly, refuted by experience and with the associated
rule that experience and theory must always be kept separate? For

it now turms cut that theeries are not iudgod by al) relevant experi-
ments, dut only by pogg. And that the principle of selection is not
the reliability of the experiment, or the clarity vas. opaquemess of
its relation to the theory but the hope that the theory will prevail.

Nor {s this hope always based on vellknown, testable, ‘and highly con-

firmed hypotheses whoee application to the 'p‘roblenatic cade is= clear

and might brimg with it the desired reconciliation. More often it is

not commected whth aay existing assumption at all but with the expe-

ctation that a suitedle saving hypethesis will gome day be found.
Mow if {t 1s pessible to discard contrary facts on the basis of
a metaphysiocal conjecture of this kind, them why shpuld we accept,

and regard as meamures of excellence, those facts which are in agree-

ment with the theery? If, on the other hand, we take all available

facts at their face value and exclude any idea that is not immediately

connected with vhat ve kmov, them how shall we be able ever to arrive

at any thoory at all? These are some of tho contrgdictions created by
CWvloma /

the clash between “ practico and nothodology.

(A%) H.A. Yorents studled Miller's work for many years and cpuld not
find the trouwble. It was énly in 1955, 25 years after Mille muhed
his series, that a fatisfactory accpunt of his resulte was found. cf.
R.S. Shaakland, “Conwersatgons with Einstein®, Am, Jfura. Phys. Vol.

31 (1963), 51ff as well as footnote 19 and 34. 4. —alea /e <« sw~olics vg.
ahis cuny iy . m o~ e Michdgan ama b.d% Eapor Aman L
Oas oot ana ‘Ql.o

fercclevne
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ﬁﬂ& It is not immediately obvious how this clash is to be reaolveo,

Scientific practice is alwaye influcnced by accidental developments

such as the degemeration of achools, tie availability of government

hiksophical —aneal >0l hcat lgmpas,
fumds, thegeneraN of the times. Theories which to atart with arc¢ re-

garded with supécion amd sre rejected by sciantiats gradually bécoame

accepted ané even tura into presuppositions'of research (relativistid
[ Yal BX,

invariance!). AS a result the excellent arsuments which, paved the

way for their acceptamce are forgottenm an: are replaced by a summary,
3
naive, amd slmost ritual reference to "the facts":k"uethodological

rulgs, oa the other hand, speak of "theories™ and "observations™ aw if
as if these vers clear and well defined objects whose properties are
saay to Sv;lu;to and are underatoéi‘in the same w:zy by every scie:tist
while the matersal which a scientist h;s actually at his disposal -
his laws, his experimemtal results, his mathematical techniques,

his epistesologial prejudices - is indeterminate in 2any vays, ambi-

KuUOuS, r fu eparated from the historical background. 1tp

is always contu.inatod‘by primaciples which we do not know an. wuich,
if known, would be extremely hard to test. Questionable .views on
cognition such ae the view that our senses, used in normal circumztan-
ces, give reliable information about the world may inwade the observa-
tion laDAUARe iteelf, comstituting the observational terms nd ihe
distjnction betweem veridical and illusory appearances (ue shall soon

pmecnt an example of this situation). A8 a result observati nn lan;uager
' ' A, Uheeler

()4] Concerding quantum theory J.A. haler writes as followa: "Yany a
young sciémtist l@cks conviction about important points in wurkaday
quantum theory and is deprived of the deepest insighte into tne

quantum primciple iteelf, because he does not know the debates that
settled the issues firmly for the fathers of quantus tigeory. He troubles
over the same old idsues indecisively and inglériously."” Sources for

H1g&g;gzgl_ﬁgggﬁg;_gglgggg, Kuhn-He ilbron-rorsan-Allen eds., Philadel-
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are bound to older layers of 5peculation which affeot, in this
roundabout faaﬁion, even the moat progreséive cosmology (example: the
absolute space-time frame of classical physica wnid was codified, and
consecrated, by Kant). The sensory impression itself, however simple,
may contain, and as & msatter of fact 6t slways does contain a coapo-
nent that expresses the regqction of the perceiving subject and has
no objective correlate whatever. This component often merge: witn the
rest and forms aad upltrnotnrod whole whidh muagrg; subdivided from
the outside, wi h the help of counterindwtive ,r cedurea (example:

the appearance of a fixed star to the naked eye which contains the

_subjective effects of irratiation and diffractioh). ¥Yinally, there

are the auxiliary premises which are needed for the derivation of

‘testable presises and which oftun form entire auxiliary sciences.

In the case of the Copernican hypothesis who e invention, defence, and
partial vindication runs counter to almost every metjododorical rule
one migt care to think of these auxiliary sciences consirted of laws
describing the properties andthe influence of the terre: trial athmos—
phere (meteorology), optical laws dealing with the atrugure ol the
eye, of telescopes, viin tie behaviour of light, dymanical laws
dessribhing motion in moving systems and, most.importantly, they con-
tained a theory of cognition that postulated a ceryain gimple rela-

tion between perceptions anu phyrical objects. wot all these auxiliary

subjects vere availadble in explicit form, many of tnem merged with

. the observation langusge leadins to the s1tuation described at the

begin-ing of the present section. Conciderins all theee circumstances



% observation terms, sensory core, aumiliary sciences - we reclise

that a theory may be inconsistent wit:n the evidence not bscause

it ie not correot, but because the evidense is contaminated, that is,

because 1t oithor'cohtains unanalysed sensations which only partly

correspond to extersal processee, or bedause it is quonted in teras
|

of antiquated views, or vecause 1t is evaluated withthe hclp of

backwvard auxiliary .spjootn (the Copernican tpeory was in trouble for

s

all these ronou”). It ies this hipt hysiological character of
the evidepce, the fact that it expresses not merely some objective
state of affairs Dut also some subjective, mythical, and lag for/odd:

vigus concerning this state of afiairs that forces us to take a fresl

lool'lf sethodology: in the‘lakt-nnalyeis our judgement of theoriee

4 (15) Por detaile cf. again "Problcms of Empiriciam, rart i1", op. c\

i
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rests (if we teke the path of empiricism and demand tests by an inde-
pe:dent experience) upon our particular, ideosyncratic reactions to the
outer world (this is the "sensory core" of the test statementsgs) which
are in turn expressed in terms of some deepseated (epistemological, phy-
siological, cosmological) beliefs (this constitutes the ¢ontent of the
observational concep$s). L[he beliefs and the auxiliary sciénces which
relate observation to a newly inventgd theory (which is the negation of
the previous_unreflected state of affairs) are usually Im earlier in
origin, and they are often already half forgotten. A straightforward
aﬁd unqualified judgement of theories by "the facts" is therefore bound

to eliminate ideas simply bec.use they do not fit into the framework

of some older cosmology. This maxes us suspect that theory and 'the

facts", theory and experiment, theory and observation will have to enter

testea in a symmetrical fashion so that theaies can be criticised and

removed by facts and vice wersa (considering the antiquarian gharacter

of observation concepts I would be prepared to say thet a well thought
out new idea should always ve given greater -.eight than even the most
impressive experimental result. The strength with which such a resulﬁ,
or a more primitive observation impresses itself upon our senses and
upon our minds is, after all, but the strength of a habitual and petri-

fied conaexion betwe:n concepts and gensat ions). This finishes the

~ generzl argument for the second part of the dcmand for cpunterinduction.

Counterinduction, therefore, is both a fact, and a leghtimate, and much

needed nmove in the game of science.

(95) In what foliows the reader is advised always to consult his Hegel
and to compare out statemnts withkaeveim dialectical formulations.
/W:m—n;
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(5) The Yower Argument Stated. First Steps of the .nalysis. As a con-

crete illusyration, and as a basis for further discussion I shall now
briefly describe the manner in which Galileo defused ankmportant
counterargument against the idea of the motion of the eargh. 1 say

. [
defused”, and not "refuted? because we mre dewling with a changing

conceptual system we well as with certain attempts at concealment.

According to the srgument ,wnich comnvincecd Tycho and which i: used

againet the motion of ihe e-rtd in Galileo's own Iratteto della sfera )

ve see that "heavy bodies ... falling down from high, go by a strasight
and vertical lime to the surface of the earth. This is considered an .
irrefutadle argument for thovegrth being motionless. Por if it made
the diurmal rﬁtation, a Sowver from ®hose Lop a rock was let to fakk,
being carried byhthe vhirling of the earth, would travel many hundreds
of yards to the east in the time the rock would consume in its fall,
and the rock ought to strike the earth that distancdaway from the base

of the tower" Q‘

(?L) D{qlu%m Ll—:n/ 12¢
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Considering the argiment Calileo at'once admits the correctnes- of
the sensory content of the observation made, vié. that “heavy bodies, <«
falling from a hight, go perpendicular to the surface of the earhh".)ezp
Coneidering am author (Chiaramonti) who sets gggh#o convert Copernicans
by repeatedly mentioning this fact he aaya:L? "I wish that this author
would not pat himself to summ trouble trying to hav%us understand from o
senses that this motion of falling bodies is simple atraight mption
and no other kind, nor get angry and co-]h_in because such a -lear, ob-
vious, and sanifest thing should be called into question. lor in this
wvay he hintc'nt believing that to those who say such no;ton is ot
stmight at all, but rather circular, it seems that they see the stone

move vigibly in an arc since he calld upon their senses rathe r than

ot -

(37 ©p. cib, I
(3¢) 25%¢.
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their reason to larify the eitect. Thias is not the case, Simplicio,

for ju-t as I ...‘h;voLever seen nor ever expect to see the rock fall
any vay>but perpenuicularly, just so do I believe that it appears to
tge eyes of everyone élse. [t is therefore better to put aside the
appearance, oOn which we all agree, and to use the power of reason
either to confirm its reality, or to reveal its fallacy." The correct-

ness of the observatiom is mot in question. wWhat jip in Quedtion is

~ite Breality” or nfallacy”. Yhat is meant by thte expresaiont

The questioa is ansvered by an exemple that occur in the very next

‘paragraph and. "froa which one may learn how easily one may be deceived

by simple appeamances, OrT, let us say, by :he impressions of one's
senses. This event is the appearance to those who travel along a street

by night of beimg followdd by the moon, vith steps equal to theirs,

~ when tney .o‘ it gliding along the eaves of tne roofas. Then it lo ks to

them just as would a cat really running alomg the tiles and putting
them behind itj an appearance wnicn, if reason did not intervene,
wiuld only poe obviously deceive the senses".

1n this example we start with a semaory impression and consider a

. statement that 16 forcefully suggested by it (the suggestion 18 so stron

that it has led to emtire systems o8 belief and rituals as becomes clear
.rom & closer study of the lunar aspects of witchcraft axd of otner
rﬂllgioﬂ.). iov ereason intervenes": the statement suggested by the
impression is examined and one considers other atatements in its place.
The :ature of the 1-priooion is not chc§>ed a bit by tnis activ:ity
(this is emly approximately true but we can omit, for our present pur-
pose, the‘cul.liqutiona arising froa th‘Ainterqction of impressiong and
propoaitioa)) but it amters new observationgstatements and plays new -

better, or worse - parts in our knowledge. What are the reaeons and
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the methoda which regulate such exchange?

() To start with we must become clear of the nature of the total
phenomenon: appearance plus statement. There are not two acts, the one:
noticing a phenomenon; the other: exprei:lng it with the help of the
apyropriate statement, but only one viz.: saying, in a certain obser-
vational nithation, "the moon ia following me" or, "the stone is falling
straight down”, We may of course abstractly subdivide this proces= into
parts, and we may al® try to create a situation where statement and
phenomenon seem to be psychologically apart and waiting to be related

ﬁ (tgia is rakher difftoult to achieve and is perhaps entirely impossi-

} vle]). But under norsal circumstances such a uivision does not occur

. ano deacridbing a familiar situation is for the speaker an event in

whichk ltntonﬁnt and phenosenon are firmly glued together.

This wnity is the result of a process of learning that starts in one's
very childhood. Prom very early days we learn to react to situations

ttecthony

witn the appropriate (linguistic, or other) wtwwbesr. Th- teaching

4 " procedures shxpmxhgiixihe botnh snape the®appearance®” or the "phenomenon”
“*‘ -and establish a firam comnexion witn words so that final'y the phen'onena

seem to speak for thebselves, armi without outside help or extraneous

knowledge. They just gre vhat thc associated statemen® ascert§ them to

be. The language they ®mpeak" is of ® uree infiuenced b’,\ beliefs whioh
1 dau,w_/ve been held for such a long time that they né 1onger appear as sepe-

f _ * rate principles but enter the very teras of everyday discourse and, ape.
P cesceibest brainng, Sesr s
o emerge from the things themselves: we—ebbain the situation

that vas described in the last seetion, tsewdbemergitg gfwbsesrvateon

g}‘i/(f‘?,ohluu of fn.-p.'n‘d"n‘, M_L./ 'l.u+#,
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Now at t..his point we may ‘'want .o compare, in our isaginat on, and
quite abatractly, tho results of the teaching of differ nt languages,
incorporating different ideologies. «® may even want to consciously
change some of these ideologies and adapt them to more "modern" points
of view, It is very difficult to say how thie will chnnge‘mr situation
unlegy ve make the Mher agsumption that the quality :ind structure 0,4
sensations (peroeptions), or at least the quality and structure of -
those sensations which enger the body of science is jemmwlly independent
of their linguistic expression. If am very doubtful (8venlabout| the
gpproxinto % of this assumption (which can be /refutud by

simple examples) amnd I am sure that we are depriving ourselves of new

) fd e pr‘b“ .
and m discoveries a8 long as we reaain wi thin the lim:

defined by it. Yet the present eeAay will remain quite conaciously
should
vithin these limits. (My first task, if Il/ever xakmmmx resume writing,

wvould be to explore these limits, and to try venturing beyond thue),
Making >ur additiomal simplifing ascuaption e de saie Dyl

A TIYICE P LePNIne IO {11 Adlr dedt) we can distinguish between A
n
sensations nttbul »operation s] of the mind wich follow, ] (80]

'ﬂ 1nNno

closely upom the semses”  and are so firmly con:ected with their reac-

tions t:at a separation is didficult to achieve. Cohaidering the rigin

and the effsct of such operations I shall ca | them natural interpretg-

tions. :
WQMMM«WWMM&M ,

2
A
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 (6) Natural Interpretations. In the history of thought unstural inter-

pretations have been regarded either as apriori presuppositions of

science, or else as prejudices which must
whie—nust be removed beforiéngeriona examination, The first assumption
pi »

is nade by Kant and, .in & very dif eremt manner, on t .e basis of very

dif:erent talents, by some contemporary linguistic philosophers. The

. 8econd as:umption ia due to Hacon (there are however predecescors, such

as the Greek skeptice). Galileo is one of those rare thinkers wno neither
vanta to retain natural interpretations, nor wvants to altogether ellmiﬁi—
te-them. Wholesale judgements of this kind are quite alien to his way

of tninking. He insists on a critical ciscussion wnich is to decide

vhich matural interpretations can be retained and whicn must be replaced,
This does not always become clear from his writings. Quite tne contrary,
the methods of reminiscance to which he appeals to freely are designed

to ;;;:::-io the impression t:.a.L nothing nas changed and that we continue
expressing our observations in the old and familiar way. Yet his atti-
tude 18 relatively easy to ascertain: natural interpretations are necessa
Ty. The senses slone, and without the hulp of reasom, can:ot give ;s

a Lvrue account of-nat'ro. dhat 18 needed for arriving zmgat Bg:ho? b (
true account are "the ... senses accompanied by reasoning."® u;reover,

in the argusents dealing vit: the motion of the earth it is this

ot 9 Ha tontant of Mu olosarralion le, my

reasoninq;ind‘ggi_tho mes age of the senses, tne appearance, that causes

'troubl‘. "It is therefore better to put aside the appearances on wrich
ve all agree, and to use tne ,ower of reaaonkgither to confirm _ tneir]
red ity, or to refeal Ltheir] faLlacyf.Qiceio ;onfir- the reality or
‘reveal the fallacy of appearances" means hovever to egamine the truth of

those natural interpretations .aica in our natural tninking are so inté-

(o) Dialowws , 2 5¢C.
v 5

(102) 256.°
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mately connected with the appearances that we no longer geemst regard -
. ink a loee at
them as separate assumptions. we now OI-I*-q/ng first natural inier-

_pretation implicit im the argument from falling stones.

M) According to Copernicus the u,a:;i on of a falling stone should be
"mixed utrught-uc{-circular".u And by the "motion of the stone"”

is meant not just its motiom relative to some visible mark in the viaus
field of the observer, or its nbeerved motion but rather its uotion in
the solar system, or in (absolute) space, or its real motion. The
fuiliar racts ap oaiod to in the argument as:ert a different kind of
motion, imple vertical motion. This result refutes the Copermican hy-
othesis only if the concept of motion that occure in the ohservation
statement i8 the same as the concept of motion that occura. in tne Copnr
nican prediction. ihe observation astatement “"the stone 18 falu'ng stral
dovn" must t.r_.wreforo likewkse refer to a movement in (absolute) space.
't must refer to a real lonorl..

Now the force of am "2rgument froa observation® derives trow ‘he
fact that the observation statements it involves are firmly ~onnected
with the appearances. There is no use apyealing to observation 1if one
does notA knov how to describe what one sees, Or if one can ofier one's
description with gmms# hesitation only, as if one had just 1 arnen
the langusge in which it ies formulayed. An observationéstatement EERXRI
merges into one two very difterent payéhological events.. viz. (1) a

clear and unambiguous sensation and -(2) a clear and unambiguous connexi

WA} 248.
(w3)
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between thie sensatiom and part: »f a .anguage. Thia is the way in
wuich the sensation GG is ".ade Lo speak”. Do the sensgtions in
the above argument "speak the lan,uage" of resl motion?

T.ey spyeak the lanyiage of ré 1 motion in the cntext of 17th,
century ever yday thbu‘ht - or at least tais ia what Sslileo tells us.
e tells us that the everyday thinking of tie time entailecd the

104
“operative® character of gll notioﬂr. to use well lknowa philesophical

terms, 1t entailed a pa ve realism with respect to motions except for

occasional and avoidable illusions seen motion is jdentical with real
Acco .aing ¢

(absolute) motion. fwm/what has been said in the last section tnis

" distinct ion was not explicitly drawn. ume did not first Jistin;:uish

the seen wmtion from the real motion and the. co nect the two by a
correspondence rule. Quite the contrary - one des#ribed, perceived,

acted towards the seen mdtion as 1f it were already the real :aing. .or ¢

ot (24) 171,
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#8 proceed in tnis manner undler all circumetances - it s admitted

trat objects may move which are not seen to move; and it 4® also ad-

mitted that certain motione are illusory (cf. the example in cection

Jer?
7 above). Seen mBtion amd real motion ame not always identidied. !owever
o u“
there ase paradigmatic cases in wnich it #8 psychologically werp diffi-

~ult, if not plainly impossidble, to admit deception. It ;;‘frOm tneeo.'
b mopss o e
paradigmatic cases .nd not from the exceptions that naive realism
ierivo‘ its strength, These are also the situations in which \-ne fi rst
learn our kihel;tic vocabulary. rrom our very childhood we learn to
react to them with concepts whicn have naive realism built right into
them nnd_;hich inoktricably connect movement and the apprarance of
»,vem ent. lll‘fie motion of the stone in the argyument, or'the alleged
moti10on of the earth is exactly such a paradirmatic cace - how cpuld
one possibily be unaware of the swift motion »f a large bulk of mat er
such aR the earth 13 supposed to be! :i0ow could one possibly be unawire

. v-.oﬂo’
the fact that the falliny stone Liuces o Svemvadoun@y cxtenied “raj=c.o-

r\1 through apans!) *rom the pointf of VL“; nf {Ttn century “a9urnt

and. languare the argument i3 therefore impeccable, and quite forecrful,
1owever we notice again how theories ("operative character nf all otior
eer ential correctness of sense reporta) whi:rn are rnot formulatod ex-
vlicitly Il.»enter a debate in the -uise of observadhbnal termes, And

we reéliae aﬁain that observational t_,emé are Irnjan horses whi-h mngt
te watched very carefully. .fow is one supposed to proce d in-such a

sticky situation?
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QTM) ihe argumcnt from fal.ips - L.ne seers to rurute tne Copernican
AD

view. This may he oue M to &ww i1nncrent. disadvantage o€ Cope¢rnicanisamg
Ahob(‘hu.

bu* to the exxﬁtancn of natura) interpretations wnicn are in need of

ol bl 3g b g
improvement. The first tas«, them, 18 to dngxalmed otrta-

Cles L0 progrest. T
oo 7 e e Y
It was Bacon's belier that natural 1nterpretatxona could be <13co-
Hat

vered by a met od of analysis @h@eh peels them off, one after another,

until the semsory core of every observation is laid bare. 1..ie amct .od has

"€ rious dravdbacks. One: natural interpretations .f the kind considered

by bacon are not just sanied to a previously existing field of sensations,

dha e

they are instrumental in constituting smséma ficl d. Eltminatsmg all
“o‘u dhe

natural intorpretationeLPLao eliminates eme ability to think and to per-

ceive. Two: disregarding this fundamental functi~on of natural interpre-
tations it Qhould sti{ll be cl.ar thi:t a person who faces a perceptual
fi1ld without a single natural interpretation at his disposal wo.ld bte
completely digoriented - he could not even start tne busine: ¢ of science.
Three: the fact that we gg start, ¢ven atter some Jaconian analycis,
shows tnat the analysis has stopped prematurely. And it has stopy=d at
precisely those natural interprctations of w:icn we are not aw:’ e ~+nd
without wnich we cannot proceed. It follows that the in:ention tu utart
from scratch, after a camplete removi:) of all natural interpreta .ons uac

taken place, ia selfedefearing.

B pssiole
Nor is it ppesidle to even part.y inr.vel lhe ¢ iagter ot natur:l
interpretations. At firet sight the task would Se m L0 De wimpie »r-udh:

one takes observation statemcmts, one after the other, and analyses

their content. Ho:ever concs pts which are hivcen in observation statemen:
 teveal thomsalves

are not likely to mweunvewpwscbeipandwmesdly in the more 2bstect parts
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~of language. And 1f they do, ' will still be Jdifficult to nail

them .own (concepts juat as percepts are Sunguetily asbiguous, and
depcndent on background). More:ver, the contemt nf a-concept in de'er-
pined also by the way im which 1t 1c rlated to perception. Yet, :.ow
can thia way be discovered without circularity? Perception must bde
identified and the iéontifying mechanism will contain some of the very.
eame elements which govera the use of the concept to be inver tigated.
se never penetrate this concept completely, for wve always use part of

RS

it in .he attempt tb find its constitutlta.za There ig only one way

to get out of this circle ana it consists in using an external measure
of coupsarjigon including nev wuys of relating concepts and pcrsepts.
Removed from the domsin of natural disco urse and from all tnose
principles, nabits, attitudes wnich conatitute its "form of 1ife" auch
an extornal measure will Rook strange indeed. [nis, however, 1s "ot o
an argusent against its use. :wulte the conirary, s»ch am impression of
strangcness reveals that natural interpretations are at work, ard 1t 18

a first step towards their discovery. Lel us explain this situation

csk25) Cf. "Provhess of Lappricism", op, cit., 204ff.

?0.‘&' r‘r ""P‘ X0 ja
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L;tw the help of our example.

The argument intends to show that the Copernican view i# not 1in
sccordance with "the facﬁs“. suen from the point of view of these "facts
the idez of the motion of the earthpappears to be outlandish, -nsurd,
obviously false, Lo mention only some of the ex ressions which werc
frequently used at the time (and wnich are still heard w.ereever profes-
sional squares con'ront a new and counterfactual theory;. ihi: makes us
sucpect that the Copernican view i ab external measure s.ick of preci-

cely the xind described above. J& Ccin now turn the araummntiaround and

uyse it as & detecting dewice that helps us to discover winb procisely

it is that excludes the motion of the earth. Turning the arcument around

we first a-sert the motion of tne earth am tnen ingnire wha’ chan:en

will remove the con.radiction. such «n inquiry may take consideravle
time a~d there is a goud sense in which we can say tnat it ic not ‘et
finiched, not even today. (he conkradiction, tnarefore, may stay with

us for decades, and even centiries. still, it muct be upheld (Hepel!l)

until we have finished our exaaination or else the examination - the

attempt to discover the antediluvian comvonents of our knowledfe - conro
even start. (This, incidentally, is one of the reasons on¢ can cive for
retaining and, perhaps, evern for ldventing nheoriegynich ore in.onsister
with the facts). +e conclude, then, that idrological infrecients of our
knowlédne aﬁd, ﬁore esnecially; of our observations,:re di covered with

the help of theories whicn are refuted by ihem. They are discovered

counterinductively.
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has bese

. Mﬁ?ﬁ wt us remmt what wismewe as: rted so far. Theories are te:ted and,

poaéibly, refuted, by facts. racts coatain ideological components, o:der
views which have vanished from sight ar were perhaps never foraulated

in an explicit manner, These components are highly suspicious first, be-
cause of their age, because of their antediluvian origin, secondly, be-
cause their very nature protects them from a criticak exzmination

and always has propected them from such an examination. Considerins &
contradiction betwveen a newv and intelligent theory .nd a collection of
"firmly established facta" t..e best procedure is, therefore, not to abandon
the "theory but to use it for the discovery of hid.enmn principles which are
responsible for the contradaction. Counter induction is an essental ,art

of this'proéesg of discovery. (Zxcellent historical example: the ~rruments
ggainst sotion and atomicity of Parmenides aud Zenon. Diogemes of Sinope,
the Cynic, took the simple course that would be taken by many contemporary
scientists and all contemporary philosophers - he refuted ihe argument

by rising anéd walking up and down. The OppositeFourae, recomaended here,
led to much nbro interesting resulte as i8 witnessed by the history of the
argument. One should not be too hard on Diogemes, however, for 1t i;

also reported that he beat up a pupil wh o was content w th his refutatioh
exclomin )

M&t he had given reasons whicn the pupil should not accept w:thout

15w

additional reasons of his own.)
G_L“";-*) Cf LLQ("rLk l.__h._‘-_——(.:\_s-:___A_-_?rl RN P lea :; Y _f\L b~ .?;L./
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(uﬂW Havi;1 digscovered a particular natural interprct;tion te next
question 18 how it is to be evamined and teated.iObvioualy we can not pro-
ceed in the nsual way: derive predictions ana compare them wbth he
nresults of observation®, These re ults are no longer avadladble. The
idea that the aonnos, employed under normal circumstances, produce
correct reports of real events such as the real motion of physical bo41eq
thir idea which bas be-n found to be an essential part of the anti-Coper-
nican argumsent has now bo:n removed from it and from all observational
i

statements., But vithout/our sensory reactions cease to be¢ relavant ftor

tests. This conclusion has been generalised by some rationaliats who

dacidad-
povewted to bukld their science&m reason only and ascribed to observa-

,q_dpp' thas pﬂw

Piate insignificant '
on as/suxiliary ¢ction. .alileo doe. not BOBSOSR PIRI RIRE ATEY 1f one

Fan Y

natural interpretation caus-s trouble for an at-ractive view, if shm its
eliaingtion removes the view f{rom the aomain of obmervation, t:en the
only way out of trouble is to use other interpretations and to se¢ what
happens. The interpretation which tsalileo us: & re~tores the censes

to their position as iﬁstruments of exploration but only as r Lerds the

reality of relative motion. hotion “smong things wulch ghart 17 L=

common” is "non operative" tnat 1s, "it remains \nsensible, 1., «rce 1ol
Jde .
and without any eftect vhatever“.“ G lileo's firet gtep in tro goind

examination of the Copernican doctrine and of a Ianxl ar, bhut nridaen

o skl : ‘o
assulptxon of the older point of view ln(iﬁ/fefore lin replave o
latier by a different aseumption or, t 5 use modern trrm.nol gy, ne 1ntro
- Qe
duces & new observation ianguape ithis iszén Lde rrzation, oW i
selPeldw, but entirely satisfactory in t-. press ' context).

8 171,
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'nis is if course an entirely legitimate move. The observation lahguage

LT R

which enters an argument has been in use for a long time and is quite
familisr. Considering the structure of common idioms on the one hand
~and of the Aristotelian philoso.phy on tRe other neither this use nor the
familiarity can be regarded as a test of the underlying principles. These
crinciples, these natural interpretations occur in every description and
extraordinary cases which might create difficukties are defused with the
help of "adjuster words“a?‘;;Zh‘as "like", or "analogous" which diverg
them so that the‘baeic omtology remains unchallenged. A test is however

urgenfly necded. It is needed especiaiiy in those cases where the principles

seem to threaten a new theory. It is then quite reasonable to introduce

.-‘;.mw.,_ -
Pr T e Y o AT R " -1

ulternative observation languages and to compare them both vi th

< the original idiom and with the t.ieory under examination. Proceeding in
this way we must make sure that the comparison is fair, that is, we must
not criticize an idiom that is supposed to function as an observation lan-

guage because it is not yet well known and is ther fore less strongly

ﬁ o conneeted with our -ensory reactions and less plausible than is another,
fé and more "common" idiom., Superficial criticisms of this kind which have

been elevamted into an entire new "philosophy" abound in disa:ssions of
the mind-body problem. Philosophers who want to introduce and to test new
views thus find themselves faced not with arguments which they cpuld most

likely answer, but with an impenetrable stone wall of well entrenched

reaétions. (This is not at all diffeeent from the attitude of

prople ignorant in foreign lan uages who $eel that a certain colour
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' ie qpch better described by "red" th n by vrogso®.) As.opposed to

such attempts to winm by appeal to faniliargty ("1 know wvhat paing are,

and I also know, from imtrospection, that tney have nothing whatever

to do with material procoaaes:') we muat'enphaziao that a coaparative

judgement of observation lang.ages (materifalistic observation languase;
i pheno-.naliltid observation language; objcctivo-idoulistic obrervation.
language; theolegiosl ebservati” on langesage etc.) cem start only when

gll of them are spoksy equally fluemtly. Assuming this coandition to be
! sagiafied - hov will the judgement be carried out?

i ™ ﬂﬂ@) Let me assert at this point that while it is possible to .-oncider,

- ' and to ac.ively apply various rules of thuab and while we may in this
vay nrfito at a satisfactory judgement it 18 not at all wise to go

g further and to turms these rules of thumb into nec~ssary conditions of

acience, For example, one might be inclined to say, fol.owing Nearath,

that an obsarvation language A ie preferablefto an observati on language

5 B if it is at least o8 useful as r in our everyday life (one lways ®Becas

3 to assume ghat observation languages should be em loyed not only 1in
; laboratories, bat dse at home, and in the wnatural surroundings” of the
scientist) gad if more, and more comprehensive thegiss are compatible
with it than are with B. Such a criterion takes into account that both
our poboq)ti.'ou (ntmi interpretations incjuded) and our tneories
_Aare t‘lltblo‘.-i 4t slso paye atiention to our desire tof a harmonious

4? \ 'and comprehemsive point of view. ilowever we must not forget that we find

and improve the assumptiens hidden in our observat ional reports by a
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ssthod that makes use of inconsistenciee. Hence, we aight prefer B to

- . we [ SRV Y “f(_-/‘,‘l.
A as a starting point of u‘alysi*nd arrive at a language C -t-iy’éim-

fiea the criterion even better bﬁt which ocannot bs res ched from A
(conceptual progwess like any other kind of progrees depends on psycho-
logical circuatmug and these may prohibit in one c@se v .at they en-
courage in amother. Mereover the paychological factors which come into’
pléy are novolr clear in sdvance.) Nor cam the demand for praciicability
and sensory conteat be regarded uAa copditio sene Qqua non. wWe aRntatly
possess detecting aechanisas miimik whose performace outdiastances our
aenses. Combinring such detectora with a computor we may test a tneory

directly, and without tnterventéon of & human observer, This would

‘eliminate 'una;tiﬁna and perceptions from the process of testing. Us1ing

hypaosis one'conld eliminate them fros the transfer of the resulta into
the human braim also and thus arrive at a cience that is compl--$ely
w.thout experience. Considerationy like these vhich indicate pos~ible
paths of development should cure us onee and f{ T all of the wkyx belief
that judgemenmts of progress, improvement, tc.are baged on rules which
can be reveied pepy snd will remsin in action for all thefgears Lo come.
My discusion of Galileo has therefore not .the aim to arrive at the
ncorrect method®. It has rather the aim to show that such a "correct

method® does mot apd camnot exist, More especially, it has the limited

ais to showv that counterinduction 18 very often a reasonable move. Let

. us now proceed mk a step further with our analysis of Galileo’s

o] r“(oniu/',
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: \7) -The fowev argument, Analysis Conbtinued. alileo replac one
natural intorpretation by o wery . iffcrent and as yet
(1630.) at least partly unnatural intcrporetation. tow .oes RS

(L eibons Hucl a4 e ,qe,\e,-_Hcm Lhat thre h

he proceed? Hdow Goes he manage . introduce ab-urd and ¢ unteridmctive

earth moves, and hov does he manage to get them a just and
atteative hearing? We anticipate that arguneats will not

suffice - am imteresting, and highly important limitati on of '
(

5

rationalism - and Calileo's utterances are indeed arguments in - 1

appearance oaly. Por Galileo uaoa.gropaguhdg, he uses psycholo-

1% S

é &iwal tricka in eddition to whatever intellectual reasons he
&E’ . e Bt Yy lu(t.ula.‘, M s .
has to offer. These tricks“lead him to victory - dbut they \

obecure the nev attitude towards experisnce that is in the
making amd postpone for centuries the posaidbility of a reason-
able philosophy. They obscure the fact that the experience on F

which Galileo wants to base the Copernican view is nothing but

the result of his own fértile imagination, .that it has been

invented. They obscure this fact by insinuating that the new

— ahdllBies . f

‘results vhich emerge are xnown and conceded by all and need

P VY

only be called %0 our attention to appear as the aost odvious

expression of the truth,

Gelileo "reminds” us that there are situations in which the

nenoperatve oharacter of shared motion is just as evident“

:
4
4
-_'. o 4

and as #irmly believed as #8 the idea of the operative charac-
is '
ter of all motien,in other circumstancee (this latter idea

ies therefore not the onky natural interpretation of motion).

The situations are: events in a boat; in a smocothly moving
eabich—
o ~carriage and in any other systes thlMéan contain an observer
-9 & . : ' oparabhons

and permit him to carry out some simple L swrvaldome: ’a SN
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Yagmede: There just scourred te me +¢run fantasy which’
passed through my {maginat ion one day vhile I was sailing
to- Aleppo, vhere 1 vas going as casul for our country ...

If the point of & pen nad been on the ship during my whole

~~
. voyage fraom VYenice to Alexpndretta and had had the property

of leaving visible marks of its whole trip, what trace - what

sark - what line would it have left?
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Simplisige 1t veuld have left a line exbending frea Veaice
to there; not perfectly straight - or rather not 1iing in the
perfect arc of a circle - but more or less fluctuating
accoru ing im as the vessel would nov and again have rocked.
Put this bending in soze places a yard or two to the right or .
14ft, up or dowm, in a length of many hundred miles, would
hnv‘Lndo 1ittle alteration in the wvhole extent of the line.
Thess would scarcely be sensidble, and without an error of any
moment it o;uld be called part of a perfect arec.

fasredo: 80 that if the fluctuation of the waves were

_taken avay and the motion of theLesael vere calp and tranquil,

the true and precise aotion of that pen point would have been
an arc of a perfect circle. Now if I had had that same pen
cortinually in my hand, and had moved it only a little some-
times this way or that, what alteration should I havt&brought
into the main extent of this 1ine?

fizplicic: less tnan that would be given to & straight line
a thousand yards long vhich deviated from absolute straight-
ness here and there by a flea's éye.

Sagredo: Then if an artist had begun drawing with that pen

. on a sheet of paper vhen he left the port and had continued pzx’

doing s0 all the wvay to Alexandretta, he would have been able
to derive from the pen's motion a whole narrative of meny
figures, completely traced and aketched‘n thoudands of direc-

tions, with landscapes, buildings, animals, amd other things.
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Jot the aetual, resl, essential 2ovesent marked dy the pen

point weuld have been only a line; long, imdeed, but very

simple. But as to the artist‘a own actions, these would have

been conducted exactly the same as if the ship had been stand-

ing at1ll, The reason that of the pen‘'s long motion no tracex

vould remain exapt the marka drawn upon the paper is that

the gross motion from Venice to Alex~ndretta was common to tha

paper, the pen, and evrything else in the ship. But the emall
motions back and forth, to right and left, communicated by tho

artist's fingers to the pen but not to the -aper, and oelong-

lag te the former alone, could theredby leave a trace on the
uk® /o
Pepor vhdeh resained statiomary to those notioms.
or:
"S8alvigti: ... imagine yourself in a boat with your eyes

fixed on a point of the sﬂal yard. Do you think that becausc

-Mobqlotu* , L
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. motéonleas to you.(And the rays of

ANt

the boet ia Boving aleng briskly, you will,have to meve yeur

6yes in order to keep your vision alvays on that point of the

sail yard and to follow its motion?
hfglnplicio: I am sure that I should not need to make any change

8t all; not just as to ay viaion, but if I had aimed a muskst

I shduld never have to move it a hairsbreadth to keep it

simed, no matter how the doat moved.

Salviati: And this comes abvout because the motion which ths

ship confers upon the ;il yard, it confers alaso upon you and

Rpon your eyes, 8o that you need not move thea apit in order

to gaze at the top of the sail yard, which consequently appeara

visiun go fron theJeye to
the sadlyard just as if a cord were tied between the two ehds

of the boat. Nowv a hundred cords are tied at different fixed

pointe each of vhich keeps ;tn Place vhether the ship moves
n

N : 1tuat 19Nk
" - M It in gquere clear that these sifua
or remaias #t111777).. '

\ £ t Ffven witnin commnn-
lead to & nom-~operative concept n! mo'ion ¢

sense.

On the other hamd commonsense (and we now always mean l7th cen-ury
commonsense) also contains the idea of the operative character of
all motion. This latter idea arises when a limited object tRat does

t centain too many parts moves in vast and stable surroundings, for
no

. example, when a camel trots through the defsert, or mhen a stone
' .

"descends from a tower.

fog 7287 Dialosue, 294f.

Y
\41
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Now G:lileo urges us to "remeaber” the conditioms in which we

"assert the non operative character of shared motion in this case

also and Sw to subsume the second case under the fir t.

Thus the figet of the two paradigms of non-operative motion
sentioned above ig followed by the assertion that "it is likesmise
true that the earyh being moved, the mption of the mtone descending
is actually a long stretch of many hundred yards, or even many
thodsands; and had it been able to mark its course in mptionle s air

or upon dosie other surface, it would have left a véry long slanting

.line. But that part of all this motion which is common to the rock,

the tower,and ourselves remains insensible and as if it did not exist.
4here remains observable only that part in which neither the tower nor
ve are participants; in a word, that with which the stone in falling
measures the tower."

And the secénd paradigm preceeds the exhortation to "transfer this
argument to the whirling of the earth and to the rock placed on top
of the tower, whose motion yébu cannot discern because in com:on with
the rock you possess from the earth that motion which 4s requiréd to
follow the tower; fou 4o not need to move your eyes, Next, if you
ad! to the rock a downward motion which is peculiar to it anc not
shardd by you, and which is mixed with the circukar motion, the circu-
lar portion of the motion whicn 18 comnon to tne nton;'and the eye con
tinues to be impercéptidle. ihe straight motion alone is sensible, for
to follow that you must move your eyes downeards.™ |

This is strong persuasion indeed.
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- Yi-1ding to this persuasion we nowlguito automati-
)1y start omfeumding the coaditions of the two ceses amd

becoms relativists (this is the essence of Galileo's trickery).

As a result the clash between Copernicus and "the conditions

%7 S

affecting ourselves and those in the air above ue
ondt e N <
dissolves into thin air, ealise "that all tere strial

events trom vhich it is ordinaxdly held that the ear$h stands

still and the sun and the fixed stars ame moving would ne-

cessarily lppur Just the auo.to us if the earth moved and
R 3 Iy

the others stood still” .

Lot us nov look at the situation from a more abstract
avalinesy MNa,
point of viev. ¥Ye start with two conceptual aystons. One of

has
them regards motion as an absolute process which always Reeile

M8 ofte cts, effects on our senses included. The description
of this conceptusl system which wve have given in the present

paper aay be somevhat idealised but the arguments of the

Phelamy, Synbasis

M Nale sm‘ 4L

"‘}ni:s.
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opponents of Copermicws wvhich are quoted by Callleo gn”o%t
and vhich according to him were "very plausidle™ show that
Xhextondan there v;a a widespread tendency to think in its
:&u and that this tendency vas a serious odstacle for
the d!.acuuion_ of alternative ideas. Occasionally one finds
even more primitive ways of thinking where concepts such as
*up® and "dovn" are used absolutely such as in the assertion
"that tho'o.u'th is too heavy t&%/-/g up over the sun and th.o:
fall hc.diong back down again"{§#]; or in the assertions that
“after a short time the mountains, sinking downward with the
rotation of the terrestrial globs, would get into such a posi-
tion that whereas a little earlier one wuld have had to clic)

Nk S

steoply to their peakts, & fev hours later one would have to

e

oY bfslo:u._a/ of(,
Oo% 1.
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stoop and descend in omder to get there".34—caliloo, in his

(3¢) Dialogue, 330.-

The idea that there is an absolute direction in the universe has
a very interesting history. It evidently rests on the structure of
the gravitational field on the surface of the earth, or of that part
of the earth which the observer knows, and generalizes the experiences
sade there. The gemsralization is only rarely regarded as a separate
hypothesis, it rather enters the ngrammar® of commongense and gives
the terms “up”® and "déwn" an absolute meaning (this i® an natural in-
terpretatjea in precisely the sense that was explained -in the text above
Lactantius, a church father of the 4th century appeals to this meaning-
when he asks [DiViaas lpetitutiones iii, de faisa sapientia): "Is one
really going to be so confused as to assume the exist nce of humans
whose fect are above their heads? Or of regions wvhere the objecta which
fall wvi.h us rise instead? Where trees anc fruit grow not upward, but
downwards?® The same use of langusge ke presupposed by that "mass of
untutored men" who raise the quedion why the antipodes are not falling
off the earth [ Pliny, Ngtural History, ii, 161-166). The attempts of
the Pr:.sacratics (Thales, Anaximenes, Xengphanes) to find suppprt for
the earth which prevemts it from falling "down" | Arist., de c.€elo,
294a12¢f) shows that almost all early philosophers (with the only ex-

| ception of Asaxiaander) have shared in this way of thinaking. (For the

atomists vho assume that the atoms originally fall "down" cf, Jammer,
Copcepts of Space, Harvaerd University rrees 1953, 11). Even Galileo
who thoroughly ridicules the idea of the falling antipodes , Dialogue,
331]) occasionally speaks of the "upper half of the moomn" (65) meaning
that part of the moon "which is invisible to ua®. And let us not forget
that. some linguistic philosophers of today "who are too stupid to
recognise their own limitation™ (327) 'want to revive the absolute
meaning of “up-down® at least locally. Thus the power, over the minds
of his contemporaries, of a primitive conceptual frame assuming an an-
isotropic world which Calileo had also to fight must not be underesti-
mated, - Tov_anr Liosm mabkior &1 Hunt aas per el 0 Coma e n ST S
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M meargisal motes, calls these "utterlgy childish ressons [whe]

nffio%-""" to keep 1mbecile4boliov1ng in the fixity of the
s~ .
earth” and he thinks it unnecessary "to bother about suwn

mon as thease, ;hggg pane is legion, or to take notice of their

G s ..
fooleriesn* “ﬂm]. et we see that the absolute
1dea of motion vas "well entrenched® and that the attempts
Uz

to replace it was bound to encounter strong resistance.
SNL G-h'uAldde/

" The second com ceptual system fussynsedsh the relativity of

sotion and is also well entrenched in its own domain of appli-
oation. PEN GCalileo aims at replacing the first aystem by
the second in all cases, terrestrial as well as celestial,

Naive realian vith respect to motion is to be completely elimi-

wated. -

) Vqleywe V177
e O&) tye e,
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Bov vo have seen that this naive realism is on occasions
an easential part of our observat ional vocabulary. t‘; these
occasions (paradigma 1) the observat ion language cohtains
the 1“ of the efficacy of gall motion. Or, to express it
in the material mode of speech, our experience in these situa
tions h- the experience of obp cts which move sbasolutely.

proposal

Taking this into conatderation ve see that Galileo's Patiop. v
emounts to a partial revision of our observation languesge, oOr

of our experience. An experience which partly contradjcts
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the 1dsa of the ﬂottu of the earth is turned into an |

experience that confirnos it, at least as far ag “terres trisl
¥ /17

thinge® are concerned P’ . That is mw.

Bat Galileo vamts to persuade us that no change has taken
place, ms‘uo' seoond conceptual systes vas already unjver- '
| ‘ sally KROWE, 6Ven though it vas not uiversslly uged. Both ‘
' : ' Salviati, his representative inm the dialogue and his oppo-

| nentd 81.110&0. and also Sagredo, the intelligent layman
conns ot Galileo's method of argusentation vith Platon's theory

/34
ot‘w ¥ a Clever tactical move, typical Gelileo, ore

P i e o

is {nclined to say, vhich hovever pust npt deceive us about

T A

the revolutiomary devéopment that is actually teking place.

@ - ‘The resistance against the sssumption that shared motion is
nonoperative w iz equated with the resistance wvhich forrot-
ten ideas exhidbit towards the attempt to aake thon Kknown.

Let us aocept this interpretation of the resistance! But let
wa net forget its existence. Ve mpst then adsit that it re-

e R A T S AL R L O B S
v

ltrtotl "the use of the relativistic 1deas, confining them to

o] 3“‘( )

ey ;
i indacsliar .,“’“ pALt of our everyday experiemce. Qutside this part 4hey are
e

forgotion” and therefore not active. But putside this part

e

there is met ocamplete cheos sthter . w Other concepts

- o

Ous used
w—ﬁ—fli same absoldlstic camcepts vhich as dontue])

RN e

froa the first paradigm. Ve .not oniy use them, but we must

adnit that they are empirically entively adequate. No diffi-

# i culties atiee as long as one reaains vith3a the limits of the
; . first paradiga. erience® ,that is the totality of all
. (") @') u\. 46— a. ,fdt\'n\..h 139 rf ‘Preb Lo v €

B e h-ddﬂtm-. Qact ", @S b I
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facts frem all domaina deacrided with She cencepts whach

_ Msnpinse
are appropriate in these doutu, ib;a experience, canaot

force ua to carry out the change which Galileo wants to

introduce. The motive for a change must come from & different

oourco.w .
It comes,first, from the desire to see "the ° cosre-— )
lpond to its parts vith wvonderful simplicity” as alrdady

Copuernicus expressed biualf.. 1t comes froa - % ypically
ut.physica'.l urge” tunity of understanding and of conceptual
prooontation.w And the motive for a change is comnxected,
secondly, vlith the intention to make rooa for the motion of
the earth which Galileo had accep$ed and was not prepared to
give up.‘ The 1dea of the motion of the eargh is clos?r to
the first paradiga than to the second - or at. least L”“;: vas
Mogawpwenalth at the time of Galileo. This W great
_ v matle
mpressdl atrength 5Ir the Aristotelian arjusents and pade
them very plausible. To eliminate this plsusibility it was
necessary to subsame the first paradiga under the second and

to emtend the relative notions to all phenomena. The idea of

enamnesis functions here as a psychological crutch, or @&
Cmoothesr tha precary of pubrvnpbion

pcycholodon lever which me -
th et slenca. e

wonaalin

W We are nov ady to apply the relative no-
tions mot onky to hoats, coaches, birds, but also to the

"golid and well established earth” as & whole and .e have the

afs (n S

{mpression that this readiness Lowcsteodd all the tize

[//75 ¥4~
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although it leekaesav effort to make it conacious. This
impression is ;oat certainly erroneous -~ it is the result of
Gelileo's propagandistic machinat ions. We vould do better
to descride the situation in a'differant wvay, as a change
of our concdepfual system or, as we are dealing with concepts
wvhich belong to natural interpretations and are therefore i
connected with semsations in a very direct wvay, as 8 change
g_g_m.gg‘ that allows us to accomodate the Copernican
doctrine. The change corresponds perfecily to the pattern

om s

outunod in seetdms=y: an inadequate view, the Copernican

thoory, 1s supported by another inadequate view, the idea of

" the nonoperative character of shared motion and both gains,

and gives,strangth in the procees (the inadequacy of the

second view is of course covered up by Galileo's tricks -

d‘g.ll"l”). It is this change

which constitutes the transition from the Aristotelian point

dut {t can De easily reveale

of view to the epistemology of modern scieace.

Por gxporionco now ceases to be that unchangeable fundanent
which it is both in commonsenss and in the Aristotelian philo-
sophy. The attempt to suppprt Copernicua-d! makes experience
*fluid” in the very same manner in which it nakes the 9;:vens
fluid, “no_thai each star moves around by itself” . An
empiricist who starts from experience and builds on it
vithout ever looking back now loses the very ground on which

be stands. Neither the earth, "the solid, well estadblished

earph®, nor Ege facts on which he usually relies can be

(™) 120

02940
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trested any leager. It is clear that a philesophy that uses
such a fluid and changing experience needs new methodological
principles which do not insist on an ascymetric judgoent of

theories by expyerience. Classica)l physics intuitively adopts

such principles; st least the great and independent thinkers,
thinkers such as Newton, 4uimxx Paraday, amd Boltzaann pro- ~
ceed in this way. But its officisl doctrine still clings to
the idea of. a stable and nnéh;nging oxporienco.w The clash
betveen $this doctrine and the actual procedure is concealed
by a tendentious prosant;tim of the results of research
ti@st hides their revolutionary origin and suggests that they
bave #lon froa the steble and unchanging experience praised
by the doctrine. These methods of concealment start wbth
Calileo’s attempt to introduce new 1doa;hungo;‘_u"zf, @ ver of
anamnesis and they culminate in Newton. They must be ex-
posed if we want to arrive at a begter account of the pro-

"ﬂ eolements ia science.

. omsEE—
u‘ éll) ‘f) a' “Rasrreal Enpx‘n'ocr-‘, M



74

- (8) The Law of Inertia. Our discussion of the anti-Copernican argument is

not yet complete. So far we have tried to discover what assumption will m

a stone that goves g;gggiide a moving tower appear to fall "straight

down" instead of being seen to move in an aro. ‘he assumption that our
senses notice only relative motion and are completely insensitive to
a motion which objects have in comzon - an assusption which we shall

- call the relativity princkple - was aseen to do thebtrick. What remains
to be explained im yhy the stone staye with the tower and why it 1is not

Save

left behind. If we want to pwewsswe the Copernican view then we must

R A L e R e s b iy

R TR

axplain not only vhy a motion that preserves th- relation among visible

objects zgg!;gl_ggggglggg but also why a common motion of vatrious ob-

Pl AR o A

jecta does not affect their relation, tha:. is, why such a motion is

e not a ggg.g;_.‘g__. lurnipg the question around in tne manner exglaxned

in section 11 we now see that the anti-Gopernican argument of aectxonJ?

= rests on {wo natural interpretations, viz. the epistemologiealpassump-

2
@
i
Ehy
.

g;ég that ebsolute notioh is always notéced as well as upon the
gxgggi;gl_ngggginlg that objecte (such as the falling stone) which are
‘not interfered with remain in a state of abaolute rest. Our preeeni
problem is to supplepent the relativity principle with a new law of
inertia in luOP a fashion Lhat the motion of the esrth can still be

asserted. One sees at once ithat the following law - the principle of

cjrcular inertis as ve shall call it - does the trick: an object that

moves with a given cngﬁlar velocity on a frictionleas aQﬁare around

the center of .he earth will forever continue moving with the same angu-
lar velocity. Combining the appcarance of the falling stone with the
relativity principle, the principle of circular inertia '8 well as with

some simple assumptions concerning the composition of velocities we



e

. obtain an argument which no longer endangers Gopernicus but can be

(ijused to give it partial support.

.j}ho re.ativity principle was defended in two ways; first by
showing how it helps Copernicus - this defence is truly ad hoc -
g : secondly by pointing to its function in co-lonsense and by surrep- ‘
4 titiously gemeralising that function (see mection }8) No independent )
arg.ment is given for {ts validity. Galileo's support for the principle
of ciroular ;nertia is of ﬁxactly the same kind. He intréduces it again,

not by reference to experiment, or to independent observation, but by

refcrence to what everyone is 1ready supposed to know:

o ' w3implicio: 30 you have not made a hundred teats or even one: And
'% yet you do freely declare it to bve certain?...
g 3alyiatis vithout experiment, I em sure that the effect will happen

as I tell you, because it must happen that way; and I might add tmat
o you yourself also kno¥ that it camnot happeéotherwiea. no matter how you

may pretend not to know {t ... But 1 am so handy at picking pcoples’
/20
brains that I shall make you confess this in spite of yourself".

Step by satep Simplicio is forced to admit that a body that moves vithout

e center of the earth will carry
123
out a "boundlesa®, a "perpetual” motion.Aa’de know, of course, especial-

friction on a sphere concentric with th

1y after the analysis we have just completed (regarding the non-opera-
tive character of shami motion) that what Simplicio accepts is 'based

neither on experisent, nor on corroborated theory, but is a daring nev

A | suggestion involving a tremendous leap of the imagination. A little mor

() Ta2) 155,
ony  (A%) v i

,;,\r.' it B

A R e TR
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an;lysia them shows us tha: this .ugrestion i connected with experi-
ments (such as the 'expofinonts“ of the'Discoroi) by ad_hoc¢ hypotheses,
for the amount of friction to be eliminated follows not from independemt
investigation - such-investigation commences only gpuch later, in the

18th century — but from the very result to be acnieved, viz; the

- ecircular law of inertia. iiouing natural phenomena in this way lcads, .

as we have already said, to a couplete reevaluation of all experience

or, as we can now say, it leads to the invention of a new kind of experi-

ence that is more sophistic~ted, but also fer more speculative than is

the experiénce of Aristotle, or of comnonsense. Speaking paradoxically

- (but not incorr ctly) we may say that Galileo invents an experiemce

that has metaphysical ingredients. This is how part of the tranaition

from a geostatic cosmology to the point of view of Copernicus and FKepler

wvas achieved.

(9) Progressive Role of Ad Hoc ..ypotheses. This is the place to briefly

_mention certain ideas whic. have be.n developed by Lakatos and which
throw new light on the problem of the growth of knowledge.
It is customary to assume that good scientists refuse to enploy

ad hoc hypotheses, and to assert that they are right in their refusal.
New ideas, 80 it is thought, go far beyond the avdlable evidence and
they must éo beyond it in order to be of .value. Ad hoc hypotheses are
bound to creep i+ventually, but they should be resisted, and kept at
bay. This is the customary attitude as it is exﬁfggggg, for example, in
the writings of K.P. Yopper.

As opposdd tp this Lekatos, in lectures, and now also in publicati ons
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has pointed out that adhocness is neither despicable, nor absent from
the body of scisnce. Wew ideas, he ;;phazises, are usually almost
;;tirely ad hoe, they cannot be otherwise, -nd they are reformed only

in a piecemeal fashion, by gradually extending them beyond their

starting point. Schematically:

f Popper: new theories have, and must have, excess content which is (but
shpuld not be) gradually infected by ad hoc adaptations.
:ﬁ Lakatos:new theories are, and cannot be anythins but, ad hoc. Zxcess

content is, and should be created iy a piecemezl fashion, by
gradually extending them to new facts and domsains.

The historical msterial we have just analysed (and the more extensive

=
53
#
]
o

material preéented in “Problems of Empiricism, Part ii") lends unambiguc

-

support to the position of Lakatos., Let us show this in some detail,

First, kinematic relativity (cf. section 7, above):

Just like Newtonian physics Anstetelian physics, too, distinguishes

124

between relative space and absolute space. In addition it allows us

to "operationally" determine absolute places, directions, velocities.

B -, LS B

One may proceed in the following way: the centre of the universe is
found, for example, by backwardly elongating the direction of two
flames and it is tested by uding a third flame. Flames function here

as testbodies and not as referenceFodies for relative motion. Distance

Ay | SR

from -the centre is determined by the strength of tne upward motion of

.flamea (or of suitable mixtures which may be enclosed in test capsules):

Sar RS S
IR R e

(124) Cf. Physics 208bIOff.

€T S
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we see, how apawe is traccd out, in an entirely physical way, by _
uring known physical lawg. Direction, finally, is determined by deter-
mining the axis of rotution of the stellar sphere. This whole physical
background is removed by Galileo. with it, we lose all means of testing,
and the new relativfétic principles (only relative motion is '"operative!

are therefore metaphysical and, because adapted to the tower experiment

‘also ad hoc.

Considering now dynemical relativity (section 8) we should remember,

first of all, that the natural character of circular motion was not fir
asserted by Calileo. It was an old assumption, céncerning all supraluna
entltles. The new assumption that wam introduced by Galileo (and by

Copernicus before him, in Kixxanmuxikxxra¥mxx Shapter viii of de revolu

tionibus) is that circular motion is a natural motion for terrestrial

objects also. On the one han¢ this is an immediate cbnseguence of havin

(3
made the earth a star: stars move in circles hence, if the eargh is a

star, its natural motion will bekircular both as w hole (around the

_sun) as as regards "its motion with respect to itself" as its rotation

was described at the time., Now - does this particular assumption of
the rotation of the eafth ascert anything over and above what was known
to happen at its surface at Galileo's own time? My attitude (which 1is
in accordance with Lakatos' general theory) is that the answer must be
no. The only consequence of the assergion is that it connects moving
" objects rigidly with the framework of the moving (i.¢. rotating)

earth thus leaving everything as it is, and especially leafﬁing the
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result of the tower experiment and, the cannon experiment as it is.
No further consequence is & implied at the time (it was different
with the motion of the earth around the sun which led one to expect

a sizeable stellar parallax). Not even the later Newtonian argument
(distant objects, méving with the same angular velocity, will hit the
earth ahead of the tower) can be used at this stage for it is not at
all clear whether Galileo would want distant objects to move with the
same angular velocity (in the case of the planets he notices their
decreesing angular velocity - the effect of Kepler's third law — nd he
might be inclined to treat bodies circulating around the earth in the

same way; on the other hand he calculates the time a stone will take

‘dropping from the moon to the earth by assuming a constant accelebation

all the Hay126

)e Nor do I think that brin.ing in the tradition of the
impetus theory will improve matters. First, because the impetus theory
does not introduce a circular law of inertia, but a linear law. Second-
ly, because it is again.ad hoc, this time not with respect to the t?wer
and to canron balls, but with respect to th%behaviour of things thrown
(which continue to move, contrary to Atistotle's law of inertia). "And
wie n a circular law is asserted, as seems ﬁo be the case i th Buridan,
the problem is the same as with Galileo. Finally, one must not argue
against ad hgcness by peinting to the fact that expériments were made

in boats, with cannon balls, on towers, and so on.127 These experi-

(125) Galileo seems to have been aware of this situation. He silently

abandons the idea of the non-operative character of circuler motion in

his attempt to prove the motion of the earth from the tides. Cf. H.L.
Burstyn, "Galileo's Attempt to prove that the liarth Moves", Isis Vol.

53 (1962), 161-185 and the literature there.

(126) Such a stone, says Galileo [Dialogue, 233} would arrive ahead of
the tower.

(127) For an enumeration of such experiments cf. A. Armitage "The Devia-
tion of Faliing Bodies" Annals of Science Vol. 5 (1941/47), 342-351. Yor
further material and discussion cf. A. Koyré Mbaphysics and Measurcment
Lopdon 1968. For a comprehensive survey cf. G, Hagen La Rotstion de la
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ments did not lead to a decisive result. Be:ides, they did not test any

excess content of the law of circular inertia, but tried to establish

the fact which the law then explains in ‘an 2d hoc fashion. Reference to
the experﬂagnts with the inclined plame is also beside the point. These
experiments test (if that is the right word) the law of the free fall -

but of course there still remains the task to subdivide that motion into

‘an inertial motion and sometming elge. However one looks at the matter —

the best conjecture is that at the time in question the circular law of
ingrtia (and even more 80 the idea of the relativity of motion) was an
ad hoc hypophesis deslgned to get out of the trouble of the tower.

Now, if one_is right is assuming that Galileo framed an ad hoc hypo-
thesis ét this point, then one can also praise him for his methodologucal
acumen. It is obvious that tne moving earth demands a new dynamics. One
test of the old dynamics censists in the attempt to establish the motion
of the earth: trying to establish the motion of the earth is the same

es trying to refute the old dynamics. iow the motaon of the earth is in-

90nsistent with the tower experiment interpreted in accordancéwith-the
0ld dynamics. Interpreting the tower experiment in accordance with the
0ld dynamica therefore means trying to save the old dynamics in an ad hoc
fashion., If we do not want to do this we must find a different inter-
pretation for the phenomena of free fall. What interpretation shall we
choose? We want an interpretation that turns the motion of the¢ earth

into a refuting instance of the old dynémics without lending ad hoc

Terre, Rome 1911, It is interesting to see how the experiments ceased aftc
tharfirst inconclusive res3ults and how they were resumed when Newton made
a new prediction concerning their outcome. Cf. Armitage, loc.cit.p 346.
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support to tne motion of the earth itself. The fh‘st-step towards such
ah ipterpretation is to establish contact, however vague, with the
"phenomena', i.e. with the falling stone, and to establish it in such
e manner that the motion of the earth is not obviously contradicteu.
‘he most primitive element of this first step is to frame an ad hoc
hypothesis with respect to the rotation of the earth (which hypothesis,
obviosuly, will not be ad hoc with respect to the old dynamics). The
next atep would be to elaborate, so that aduitional predict ons become
possible. COpérnicus, Galileo, and Buridan before them take this firat

and most primitive step. This step looks despicable only if one forgets

that the aim was to test older views rather than to prove new ones, ang

if one also fbrgets that developing a good tneory takes time. But why,

an impatient methodologist might ask, why did it take so long before

additional phenomena were added? It took so long because the domain of

possible phenomena had first to pe clarified by the further development

of the Copernican hypothesis. It is much better to remsin ad hoc for a
treesm
waile and in the meantime to develop heliocerrism in all its astronomica:

‘ramifications which can then be used as guidelines for a further elabo-

rati&n of dynamics.

Therefore: Galileo ggg_aqhoc. It was good that he was W& ad hoc; hac
he not been ad hoc he would have been ad hoc anyway, bt thnis time with
regpect to an older theory. lience, if one cannot es..ape being ad hoc it
i8 Befter being ad hoé with respect to = hew_theory which, like all new
things, may éive a feeling of freedom and progress. Galile is to be
apylauded because he preférred protecting an interesting hypothesis

to protecting a dull one.
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' (10) Symmary of Analysis of the Tower Argument. I repeat and sumnarise:

An argument is propoeed whic: refiteé Copernicus by observation.
The argument is 1nverted-in order to discover those natur-l interpreta-
tions which are responmsible for the contradiction. The vkl inter-
pretations are replaced by others, propaganda and appeal to ¢istant

and highly theoretical parts of commonsense being used to defuse old
do enthrone

" habits mdlm nev ones. [he new natural interpretationa which

are also foraulated explicitly, as auxiliary nypotheses, are established
partly by the support tney give to Copernicus, partly by plausibility

considerstions and ad hoc hypotheses. An-entirely new texperience"

urises in this vay. Independent evidence is as yet entireIJ missi;gk:;7
: : w b
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and i‘q we continue Wkezargumpswt - this i8 no drawback as it is to be

.axpected that smeh independent support will take a long time appearing
After all, what is now needed is a theory of friction, a tweory of .

3~n1lid objects, aerodynamics, nydrodynamics, and all these acicnces

are atill hidden thho future. But their task is now well defined
for Calileo's assumptions, his ad hoc hypotheses included)are suffi-

ciently clear and simple to prescribe the direction of future research

Let it be noted, incidentally, that Galileo's procedure drastically

i » reduces the content of dynamics: Aristotelian dynamics was a general
S - _theéry of change comprising locomotion, qualitative change, peneration
and corruption. Galileo's cynamics and ita sBuccessors deal with locomo

tion only the other kinds of motion being pushed aside with the promis
note (due to Democritos) that locomotion will eventually oe capable

< explainia

b of all motion. Thus a comprehensive empirical theory of
motion is replaced by a much narrower theory plus a metaphysics of
motion just as an "empirical" experience by an experience that contain

strange and speculative elements. Counterinduction, however, has now

been justified both for theories and for facts. It is seen togplay an

] important role in the advancement of science. This concludes the consi
= , 2. .
derations which started in section f. For details and further examples

the reader is again referred to "Probleams of smpiricism, Cart ii",

op, cite.
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(;l) Discovery and Justification; Cbservation and Theory. Let us now

. use the material of the precediné sections for throwing light on the fol
wing features of contemporary empiricism: 1s8t, the distinction between
a context of discovery and a context of justification; 2nd, the
distinction between observational terms and theaetial terms; 3rd, the

problem of incom .ensurability.

i GRS AR Tt

One of the objections which may be raised agninst the preceding

y | .
discuseion is that it has confounded qo contexts which are essentially

Ui L2 L& R

apart, viz. a cohtext of discovery, and a context of justification. Djis-
c6vo;! @ay be irratiomsl and need not follow any recognised method.
Jugtification, on the other hand (or, to use the Holy Words of a dif-

LAISERE AR { v

ferent .Qﬁool, oriticism) starts only after the discoveries have been

St

made and proce~ds im an orderly way. Now if our exasple (an’ the exam-
3 - . then _
ples 8¢ have used ir earlier papers) shows anything khen it showa

perfodres ek

that the distinctiom refers to a situation which either coes not

arise in practice at all or wnich, if it does arise, reflects a tempo-

ST R SRR 4 a2
o R e R L I ]

g rary slowing down of the process af research and snould therefore be
] dliminated as quickly as possible. Research at its best is an inter-

"
o X

gaotion betweem nev theories wnich are stated in an explicit manner

and older views whidh have crept into the observation languare, it

el i . G s R

ie not a one sided gotion of the one upon the other. Reaséning within

the comtext of justification however presupposes that one side of

S MR 2 0 [

o S

this pair - observation - has frozen gnd.tnqt the .rinciples which

constitute the observation conwepts are preferred to the principler
of a nevly invented point ef view. The former festure indicates that
the discussion of principles ias not carried .ut as vigorously a. is
desiradble, the latter feature reveals that this leck of vigour aay

gome. be dwe to some unreasomadle and perhaps not even explicit preference.
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_But ia it wise to ‘lur’iri?gférence of this kxind? Is it wése to

make it the raison d'6tre of a distinction that separates two

entirely different modes of research? Or should we not ragg;; demand
that our methodology treat explicit and implicit assertions, ooubtful
and intuicivel& evident theories, xnown and unconsciously held pyrin-
ciples in exactly the same way and that jt provide means for the dis- |
_covery and the criticism of the latter? Abandoning the distinction
between a context of discovery and a comtext of justification is the
first step towards satifying this demand.

- Another distinction which is clearly related to the distinction

betwem discovery and justification is the distinction betwemn obser-~

' vational terms and theoretical terma. It ie now generally admitted

that the distinccion is not ae sharp 28 it eriEpsXEEXEEZRXXXEXEWX
vas thought to be only a few decades ago and it is also admitted, in
completel agreewent with Neurath's original views, that both theorics
gand observation statements are opem to criticism. {et the cistin~tion
is still held to be a useful one and :s defended by al.ost all philo—~
'soPBers of science. But what is its point? Nobody will deny that

the sentences of science can be classified into long gentences and
short sentences, or that its statements can be classified in§34fhoge

which are intuitively obvious and others which are not. B nobody will

put particular weight on the distinctions, or will even mention them

for they do not nlg;.!gy role in the buginess of science (this wae

nbt-alvaya 80 - intuitivt'plausibility , for example, was once thousht
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"to be a8 most important guide to the truth; but the diétinction dis-

appeared from method®logy the very moment intuition was replr-ced by
experience). Does exporiénce play such a role? Is it as essential to
refer to experiemewe as it was once thought essential to refer to
intuition? Certainly mot. “‘rue, much of ocur thinking arises from

experience, but there are large portsons which do not arise from ex- -

perience at all dbut are firaly grounded on imtuition, or on even deeper

lying reactions. True, we eften test our theories by experience, but we

equally often invert the process, we analyse experience wih the help of
. ws
more recent views and we change it in accordance with these views (see

our above discumsion of Gslileo's procedure), It is apgain true that we

often iely on. our experience in a way that suggests that we have here
turns out

a solid fsundation of knowledge, but such relisance BER again NEXENENR
to be just al psychological quirk
sexhaxpagEhnIngteXxenly /A8 18 8Lown whenever the ktestimony of an eye-

witness crumbles under cross examination; morepver we equally firamly

. [ T %
rely on general principles so thatjour most solid percepti ons bew me
closh fa K
inoistinct and ambiguous when they maw, these principles.

Suc b

The symnetry between observation anu theory which emerges from ¥wese

remarks is perfeg ly reasonadble for experience just as aur theories
contains abstract and even metaphysical ideas (for example, it con=-
tains the idea of observer-independent existence). Trua,_these ab-

stractions, fhoao speculative ideas are connected with aélaations and
perceptions, but firnﬁ of allthis doea,nof at all give them a primi-
leged position unless we want to assert that perception is an infallible
authority; and secondly it is quite possible to altogether eliuinate

perception from all the easentéal activities of sciemce (8ee above,

IIII!IIA
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‘section Nl*‘). All t.at r<mains is that some of our ideas are accompa-

glgg by strong and vivid psychological processes, "gensations", while
others are not - which is a peculiarity of human existence as much in
need of criticism and investigation as anything else. Now, if we want
; to be “truly scientific” (dreaded words!) should we then not regard the
4 thesis "experience is the fouhdation of our knowledge"” or "e.perience

‘helps us to discover the properties of the external world" as (very

general) hypotheges which must be examined just like any other hypo-
f thesis and pgrhaps evem more vigorsusly as ::0 nuch depénde on their

truth? And will not such an examination be rendcred impossible by a
me thod thst:either justifies, or mEXEEX criticises ‘on the vasis of ex-

perioncdb These are some of the questions which arise in connexion with

TR TR

the customary distinction between observation and theory, ¢iscovery and
justification. None of them is really ew. They are known to philoso-
phers of sclemce, and are uiscussed by them at length. But the inference
that the distinct ion hetween theory anc obserwation has now ceased to

either _ ﬁ;z‘] |
be relevant is/not drawn, or explicitly rejectec. Let us maxe a 8step

WLt LUl L e ) . A il
R S T R

‘forwvard and let us abandon this last remainder of anthropomorphism in

science!

(128) Critical debate concerning the properties of objects can be carried
out in a fashion which leaves the question. "empirical science, or pure
mathematics" entirely open. Thus Lakatos' exciting and beautiful discus-
gsion in his Proofs and Refutations can be interpreted as.dealing with rea
physical objects (crystals, for example) and their properties; but it can
also be interpreted as dealing with "ideal"™ objects of some gpecial and
“pure" science (though one will see at onte that the latter interpretatio
has no merit at all, if separated from the former). In both cases the met
of discussion is the same. ooes this not show that the distinction betwe::
empirical scienwes and formal sciences is a distinction without a differe
ce’:

: (129) "Neurath fails to give ... rules (which distinguish empirie@al state
i . ments from others) and tnus unwittingly theows empiricism overboard".
K.R. Popper, The iogik of scientific Discovery .ew Yor« 1959, 97.
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(12) Rationglity Again. Incommensurability which we shall discuss

4

next is closely connected with the question of the rationality of
science, Indeed, one of the most gemeral objections, either against
the use of incommensurable theories, or even against the idea that

. there are such theories is the fear that they would severely restrict

T S

the efficacy of (traditional, non-dialectical) argument. Let us

_ W
therefore look a little more closely at the critical standards shich,

at least according to some people, constitute the content of watde

ANy a rational argument . |

k Within $he Popperian school with whose ratiomania we are here mainly
/concerned,.the standards are stsndards of testability, gontent, simpli-
. suc

. n .
city, closehess to truth, and so on. It seems that skex® standards

are now applied more liberally, mainly as the result of Lakatos' in-

ot SRR B < 7% = e

vestigationslso This would be good new indeed were it not for the

fAgt that the "new liberalism"(Egzﬁgyg%égsz}giving up standards alto-

— — ]

LS

gether - a step waich Lakatos is hardly prepared to take - or is

[ |
¥
iq
e

jdentical with Popper's own and more conservative stimaes, phlosophy .

According te s pk&l‘canph\é
?his—axcatudo—&adgas—éfrer—&eeeptsruo:—eendemns* a theory,sas soon

as it is introduced into the discussion. Lakstos gives a theory time,

he permits it to develop, he permits it to show its hidden strength

and he judges it énly "in the long run". The "critical standards"” he

{130} "Criticism and the kethodology of Scientifié Research Programs"
to appeer in Criticiem and the Growth of Knowledge ed. Lakatos-Musgrave
North Holland Publishing Company 1969. Quotations are from the typescri
of this paper which Lakatos was kind enough to let me have prior to Jts
publication. In this typescript the refercnce 1is mostly to iop.er. llad
Lakatos been as careful with acknowl edgements as he is when the spiri-
tual Property of the Popperian Chrch is concerned he would have pointed
out that liberalization which sees knowledge as a process is indebt
to Hegel.'.r
ks
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-employs provide for an interval of hesitation. They are applied
“with hindei ght®. They'are applied after the occurrence of‘@éther
"progressive”, or of "degenerating" problem shifts.

Now it is easy ¢o sce that standards of this kind have practical
force only if they are combined with a time limit (what looks like a
degenerating problem shift may be the beginning of a much longer
period of advance). But introduce the time limit a:d the argument

againgt the more conservative point of view or "naive falsificationism

‘as Laxatos calls it reappears with only a minor modification @if you

. Peon,
are yermié);o wait,Lyhy not wait a little longer?) Thus the new

standards which Laxatos wants to defend are either vacuous - one does
not know how to apply them -, or they can be criticised on grounds
very similar to those which led to them in the first place.{ér else
they gk hide the fact that in concrete situations one just continues
using good old "haiée'falsiftcationismi].

In these cirsumstance one can do one of the following two things.
Ohe can stop appealing to permanent standards which remain in f&rce

throughout history and «overn every single period of scientific

development and every transition from one period to enother. Ur can

retain such standards as a verbal ornament, as a memorial to happier

times when it was still thought possible to run a complex and often
catastrophic businéés like scince by following a few simple, and
"rational” rules. It seems that Lakatos wants to choose the second

alternative.
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90
_Choosing the secon@ alternative means abandoning permanent standards

in fact though retaining them in words. In fact Lakatos' position

now seems to be identical witih the position of “op.er as summarised

in the marvellous Ap.endix i/15 of the Fifth ldition of the Open
S6cietg.131 Accordiné to Fopper we do not "need any ... definite frame o
reference for our criticism”, we may revise even the most fundamental
rules and deop the most fundarental demands if the need for a different

132

Is such a position irrational®
I\
Yes and no. Yes - because there no longer exists a single seft of rules

neasure of excellenchhould arise,

that will'guide us through all the twists and turns of the nistory

- of thought €{science), either as participants, or as historians who want

to reconstruct its course. One can of course force history into such a
pattern, but the results will always ve poorer and much less interestin
than were the actual events. .o - because each particukar eisode

is rd tional in the éepae that some of its faatures can be explained

in ter:: of reasons which were «ither accepted at the time of its
occureence, or invented in the course of its development. Yes- because
even these locsl reasons which change from age to age are never sufii-
cient th explain all the important features of a particular episode.

We WMust add accidents, prejudices, material conditions (such as the
existence of a particiular type of glass in one country -and not in an-

other for the explanation of the history of optica), the wiwmtk vicissi-

(1%1) pp 388ff.
(132) 390. Cf.. also footnote 19.
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tudes of married life (Ohm!), superficiality, pride; oversight,

énd many other things in order to get a complete picture. No - hecause
transported into the climate of the period under congideration and
endowed with a lively and curious intelligence we might have had still
more to say, we might have tried to overcome accidents, and to “tatio-
nalise" sven the most whimsical sequence of events. But - and now we
come to a decisive point for the discussion of incommensurability -
how is the .rancition from certain standards to other standards to be
achieved” More especially, what happens to our standards (as opposed

ﬁo our theories) during a period of revolution? Are they changed in

the manne} suggested by Mill, by a critical discussion of alternatives,

or are there processes which defy a rational analysis? Wwell, let us
see!

That standards are not always adopted on the basis of argument
has been emphazised by Popper himself. Children, he says, "learn to
imitate others ...-and 80 leafn to look upon standards of behaviour as
if they consisted of fixed, 'given' rules ... and such things as sympa-
thy and imagination may play an impoftant-p-t role in this deveiop—
ment".133 Similar considerations apply to those grownups who want to
continue learning and who are intent on expanding both their knowledge
and their semsibility - this we have -lready discussed in section 1.
Popper again admits that new standards may Abrégsd be discovered, in-
vented, accepted, imﬁarted upon oﬁhera in a very irrati onal manner

A abro assarts oM oM
buthhat Waaro Mlemmpe—remsing the—porssbility-t criticise them after

(133) loc, cit. Cf. footnote 7 and the corresponding text ff.
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‘they have been adopted and that it is this possibil¢ty which keeps
. he aqaks
our knowledge rational. "What, then, are we to trust?" aekw/Rogper

134 "What are we to

after a surveyjof possible sources for standards.
accept? The anigr is: whatever we accept we shpuld trust only tenta-
tive;y, always remembering that we are in possession, at best, of
partial truth (or rightness), and that we are bound to make at least
some mistake or misjudgement &mewhere - not only with respect to facts
but also with respect to the adopted atandards; secondly, we should
trust (even tentatively) our intuition only if it has been ar:ived at
Qs the result of many attehpts to use our imagination; of many
mistakea; of many tests, of wany doubts, and of segrching criticism.”
Now this referemce to tests and to criticism which is supposed to

guarantee the rationality of science and, perhaps, of our entire

life may be either to &ell defined procedures without which a criti-

cism or test cannot be said to have taken place, or it may ve purely
abgtract so that'it ié left to ug to fill it wow with this, and now
with that concrete content. ‘he first case has just been discussed.
In the second case we have sgain but a verbal ornament, The ques£ions
asked in the last but one paragraph remain unanswered in either case.
In a way even this gituation has been described by l'opper who says
that "rationalism is necessarily far from comprehensive or self-con$-~

y .
ained“.lsl But when we start discuaming incommensurability our gueston

T134) Op. oit., 39L.
(135) 231.
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is not whether there are limits to our reasomn; the question is

ggggg these limits are situated. Are t.ey outside the sciences so that
science ktself remains entirely rational, or are irrational changes

an essential part even of the most rational anterprise that has been

. invented by man? Does the historical phenomenon "science' contain

%_ ingredients which defy a rational analysis although they#may be

' th
described am complete clarity in psychological or sociological terms?

Can the abstract aim to come closer to the truth be reached in an
entirely rational manner, or is it perhaps inaccesaible to those who
decide to rely on argument onky? This §§§x§§§;3§§9¥§§§x§§iﬁh 38 1sed,

avsh 4o
in different terms, b’ tiegel. ;;x¥ ;ﬁxﬁhe g}e% wglch we ST o

address ourselves.
; Considering these further problems Yopper and Lakatos reject socio-
|
logy and psychology or, as lakatos expresses himself, "mob psychology"

and assert the rational character of all science., According to Po,per

% it is possible to arrive at a judgement as to which of two theories
% ' is closer to the truth, even if the theories should be separated by
8 a catastrophic upheaval such as a scientific (or other) revoluti on

(A theory is closer to the truth than another theory if the class of

its true consequences, its truth content, ixxExezmitadxEyxkrExExexh
excceeds ghe truth centent of the latter without an increase of M
falsity content). According to Lakatos the .apparently ﬁnreasohtble
features of sciemce occur only in the materizl world and in the war ld

of (psychological) thought; they are absent from the "world of ideas,

&
3|
!
e
e
]

[from] Plato's and ropper's 'third world'". It is in this third world
that the growth ot knowledge takes place and that a rational judgement

of all aspects of science becomes poss.ble. houzaer it must be p01nted
N ow »a»f»-ura-«atx / L;?J.‘f' u.&o &75b’

[Fery S ares 2
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out that the scientist is unfortunately dealing with the world of
métter and of (psychological) thought also - ox rather, it is mainly
with this material world that he is dealing - and taat the rules
which create order in the third world may be entirely inaporopriate
for creatinglorder in the brains of living human beings (unless these
brains and taeir structural featﬁres are put in the third world also,

136)

a point that does not become clear from Pop,er's account . The nu-

merous deviations from the straight and rather boring path of rati”onal:
ty which wex we observe in actual science wmay well be necessary if we
want to achieve progreas witn the .rittle and unreliable material (in-
strumenta§ btains; assistants; etc.) at our disposal.

dowever,.there is mo need to pursue this objection furtker. here is
no need to argue that real science mc-y dif:er from its third-world

shadow in precisely those reepects which make progress possible.137

For the Popperian model of an approach to the truth breaks down even if
we confine ourselves to ideas entirely. It breaks down because there

are incommensurable theories.

(136) I am referring here to the following two papers: ngpistemology
without a knowing Subject" Rootsclaar-Staal (eds.) Logic, riethodology,
and Philosophy of Science Amsterdam 1968 as well as "On the Theory of
the ubjective Mind". In the first paper birdnests are assigned to the
®Third world" (op. cit., 341) and an interaction is assuned between the
and the remaining worlds. They are as .igned to the third world because
of their function. But then stones and riverpg can be found in this thir
world too, for & bird may sit on a stone, and take a bath in a river. 4
a matter of fact everything that is noticed by some organism will be
found in the third world which will therefore contain the whole materia
world and all the mistakes mankind has made. It will also contain "mob
psychology". '

(137) Cf. again "Problems of impiricism, rart 11", Op. cit.
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(13) Incommensurasbility. The accepted scheme of theory-succesion is

as follows (Fig. 1): T is superseded by T', T' explsins wpy T fails
when|it does (F); it also explains why T hee been at least partly
succeasful (S); and it make~ ad-itional predictions (A). Now i‘ this
scheme is to work, then there must be statememts which follow (with,
or without the help of definitions and/or correlation hypotheses) both

from T and T'. But there are cases which invite a comparative judgement

/\x

Fig. 1 rig.

without satifying the conditions just stated. The relation between
such theories i< as shown in Fig. 2 (here the area below T' should

be imagined as lying either in front of the area below T, or behind
it, 80 that there is no overlap). A judgement imwmm involving a compa-
rison of content classes is now clearly impossible. For example, T'
cannot be said to be either closer to, a father from the truth,.than
T. T and T' ame then said to be incommensurable.

A8 regards incommensurability we can ask three guestions:138

(138) Cf. the tbeatment of the corresponding questlons in "Reply to
Criticism", loc. cit., 234ff.
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(1) Are there incommensurable teories? This is a historicel gquestion
(98) Should we permit incommensurable theories into the domain of
our imowledge? More ocspecially, should we permit a theory to
be luportod.i by a theory that is incommensurable with it?
L This is a pethodological questions -
: | (111)1s it posshble to introduce theories which are incom ensurable

PR T 2
2 T B RN i)

with tne theories already in ‘existence? This question aay be
undo?ltood in two waye (a): is it conceptually possible to intro-
dngi such theories? - which reduces tp question (ii). Orf (b):
is it i 11y, or psycholopically possidble to introcuce

such theories? This last question is an empirical qdeetion.

H | In the preseat section I aha?lji;eal with queation (ii) A%y and I

shall try to show that science will notlsufrer from the use of incommen-
surable tﬁoortol apd Qh.t it may be considerably cnhanced by it.

A8 ve have seen it is possible, and often necessary to change one's

B
e

% observation lsngmage by replacing certain natural interpretations either

with other natural inmterpretations, or with entirely new concepts which
aust then be learmed until one uses tnem as fluently as one used their
natural predecessors. Sucn replacement may introduce concepts wridk

are incosmensurable with the concepts hitha&to in use. And we shall

say that conocepts gre incommencurable if ghey cannot occur in the same

g
._! 4
e
]

etomic statement (the same argument), or if thcir occurrence SecoMis

- !
e £ T T S S
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in the same atomic statement (the same argument) is emcluded by the

granmatical rules of the language systems (subsysteas) to which they

() :
bolohg.‘v Number coancepts and psycholojical concepts are incommensurable
in this sense. lncosmensurability can be recognised either intuitively,

as is the case with comcepts of some comzon idios, or by paying attentior

to rules of application. If the rules of one set of concepts, B°, allow
application only under conditions C', and the rules o’ B* only under
conditions C®, then B* and B" are incosaenssrable either if C' and C"
are inconniaiont (as is the case with precise quantum mechanical posi-

tion and loqontun. at least if these concepts are explained in te manne!

e |
§
&
=

. .of sohr), or if they are thcmselves incomrensurable. This expl -nation is

S AT

of course mot complete, it s just a rirst step in dealine witn the tricl

probles of incommen..urability. Two theories are imcomtensurable if all

Fab S

their conospts are incommensurable and especially if their observation

conceptes are incossensurable. ln the latter case one cannot Becide bet-

£

ween them on the basis of crucial experim/nte. vor is it poscsible to
A / 40
use them for mutual oriticism in the manner outlined in s=uac1;ion,§'.‘B

Does this put @ limitation upon our interpretation of observati on state-
% | pents? 1s this sufficient reaeon to restrict our reinterprctation of

E observation terms such that a minimum of conceptual stability is guaran-
teed? Are ve now after all that has :eon said forced to Jccept & stabdble

1372275 Talking in this way 1 do not mean to subscribe to the analytic-syn-
thetic dichotom$, e xcopt in a Wiy rickwickian manner. For 1 am cunvince
hat gvery feture of a conce, tuasl system is oper. to change and that expe!?
ience is y & possible r-ason for change. Thie does not obliterate
the distinction between conceptual changes ans cnanges in the suter wor |
hovever, just ss M2 'he use of automatic teleacopes or of partic]
i . counters does not oblkterate the distinction between changes in the con-
3 astrudion of telescopes, or of counters on the one hand, and changes in
the stars and particjles tney are supposed to detect on the ot-er.
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' obs@rvation langusge and to adopt a partial instrumentalisa (it is
easily seem that incommensurable tneories can be made comcensurable
by interpreting thea {natrumentalistically, on the basis of the same
A}
observation langusge);? 1 do not think so. ln00luenaurtbilityzéhovﬂ
that the idea of fixed methodological rules cannot be maintained ard in
this vay supports the main thesis of the paper. It Goes not show that -

. science is an imposeidle enterprise. Let us nov take a look at some ob&

jectionsd !

<iF0nt) Natural Lnterprut.ﬁionl are replaced by others which nay be 1ncommen-
surable with thea. One proceeds in this way in order to adapt observation
'éo the point of view of a nevw t;pory. fhus GCalileo replaces the idea of
the operative character of all motion by his relativity principle (e cAT
M) in order to sccomodate the new views of Copernicus. The proceaure 18
entirol*ﬁntutul. A cosmological theory such as the Copernican theqry, or
the theory of rdativity, or the quantuas theory ( though the last with
certainm roetrlctidnl) aakes Aasertione about the world as a whole and
-itapplies to obgerved as wel. as to unobserved (unobserwvahle, "t .eore-
tical®) processes. The theory of relativaty, for example, does not just
jnvite us to rethink unobserved laghn, mass, duration; it entails the
relational character of gl lemgths, masces, durations, whetner observed
or unobserved. lewever such an adaptation of observation ' to theory - and
this is the gist of the firgt §bject;gn - removea conflicting observation
reports and saves the theory in an ad hoc manner (HesAMY). oreover
there arises the suspicion that observations whicn are interpreted 1n

teras of & mev theory can no longer be used to refute that theory. It ie

not difficult to reply to these points.

14D e T Bas been argued in detail by R.E. Butts, lthil
4 SEQI-!i'goiogg (19z6), 383—%;3. in deta y s, rhilosopny of
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 Aa regards the objection we poir out, in agreeaent with what has be?n
Baid ;:ﬂ::;tccuv¢zazuudazg that an inconsistemcy between theory and
observation may revesl a fault of our observational terminology (and
cven of our asensatioms) 80 that it is quite natural to change this ter-
minology, to adapt 1£ to the new theory, and to see what happens. Such

a change gives rise, anc should give rise to new auxiliary sudbjects .

: :(hydrodynnn101. theory of solid objects, optice im the case of GCalileo)

vhich more tham compeasate for the empirical content lost by the adapta-
tionm. And as regards the suspicion ve msust remenber that the predictions

of a theory depend on its postulates, the associated gramnatical rules

- AD well 88 on initial comditions while the meaning of the "primitve"

nbtions depends om the postulates (and the associated gramnatical rules)
only. In those rare ocases, however, vhere we encounter initial conditions

inconséatent with the theory | an example seems 'to be tne Zinstein-Infeld

dheo
Hofmann of matier) ve are still able to refute the tneory with
the help of palf-incopaistent observation repcrts such as "object A does

_not move om & geodeaic” which, if analysed in accordance with the gin-
[V

atein-Infeld-Hoffaanm account reads "singglarity o which moves on a g60-

desic does not move om a geodesic". The oddity of such a procecure is
e ames

removed by simple examples, such as Hms enclosed, which maxe evident

the occasiomal meed for inconsistent observational reports (another

exsemple is the v’}lkanun {mpression of spatial movement without change

0 ;

!
of loc.tion)." Pinally let us not forget that experience need not al-
6

14 §8) In a discussion with the author Professor iyer tricd to chase away

these examples by pointing out that the impression of movement (in the
lastaentjoned example) should be described by daying "1t appears to move’
rather than "it moves® - and thcn the contradition disappears. It does
not. Por the "it appears that ..." belongs to the beglnning of the phxxas
W descriptiom, vis. "it appears tnat the object moves and does not
move® O and this is just what I have asserted: the existence of appearanc

which can only be described by an inconsistent statememt. The two figures
in the tavt male tha attuatian cvon ~Aloaraw.
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- waye bo a judge of theories. How for oxanple wiuld we Judge4a theory

————
e —— o~

' that denies experiemce this functxon (Ey experience”f sut even this

————ry e "

case does not lead into troudble for refutation by experiemce, or iddi-
rect refutation with the help gf alternafive theories (in the manner
briefly indécated in section #A) is not the only way of eliminating a
theory (see delow). t‘he fimt bbjeétion, therefore, seems to receive
,.satisfactory aAsver,

In order to ex:lain the next objection, let us oriefly discuss
the relation of classicalkelestial mechanics (CM) ard the special theory
of relativity (SR). To start with one should emphazise, in this case
as in all other cases, that the question: "are CM and SR 'incommensurable?
is not a complete question. Theories can be interpreted in#different ways.
They will be commensurable in some interpretations, incommensurable in
others., Instrumentalism, for emmple, makes commensurable all those
theories which are related to the samé observation language and are inter-
preted on its basis. A realist, on the other hand, wants to give a uni-

fied account, both of observable and of unobservable matters, and he will
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use the most abatract terms of whatever theory he is contemplating for.

that purpose, This is an entirely natural proeedure. SR, 80 one would

be inclined to say, does hot just invite us to rethink unobserved
length, mass, durétion; it would seem to entail the relational character
of 21l lengths, masses, durations, whether observed or unobserved,

observabl*Pr unobservable. Now extending the concepts of a ne#kheory

‘T to all its consequences, observational reports included, may change

the interpretation of these consequences to such an extent that they

diénhppear from the comsequence classes i either of éarlier theories, or
;78
of ,available alternatives. These earlier theories, these alternatives

will then all become incommensurable with T. The relation between SR and

-CM is a case in point. The concept of length as used in SR and the con-

cept of length as presupposed in CM are difrerent concepts. Both are
relational concepts, and very complex relational coﬂcepts at that {just
consider determination of length in terms of the wave length of a speci-
fied spectral lin9.-Bu£ relativistic length (or relativistic shape) in-
volves an element that is abeént from the classical concept and is in

142 |t involves ghe relative velocity af the

brinciple excluded from it.
object concerned in some reference system. It is of course true that the
relativistic scheme very often gives us numbers which are practically

identical with the numbers we get from CM - but this does not make the

(332) It is possible to base space time frames on this new element enti-
rely and to avoid contamination by earlier modes of thought. All one has
to do is to replace distances by light-times and to lreat time intervals
in the relativistic fashjon, for example, by using the k-calculus  cf.
Chapter ii of J.L. Synge, "Introduction to Gezeral Relativity" in
Zelativity, Groups, and Topology de Witi and de Witt eds. New York 1964.
For the k-calculus cf. H. Bondi, acsumption and Myth in rhysical Theory
Cambridge 1967, 28ff as well as ». Sohm, ihe Special Tneory of Relativity
New York 1965, chepter xxvi]. The resulting concepts (of distance, velo-
city, time etc.) are a necessary part of relativity in the sense that all
further ideas such as the idea of length as defined by the transport of
rigid rods must be changed and adapted to them. They therefore suffice
for explaining relativity.
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concepts more similar, Zven the case ce® (or v~»0) which Mmm

-

identical prediction%banqot ve used as an argument €or showing that the
concepﬂs must coincide atlleast in this case: different nmasanitudes based
on different concepts may give identical values on their respective scale
without ceasing to pe different magnitudes (the same remark applies to

143).

the attempt tp identify classical mass with relativistic rest mass

This conceptual disparity, if taken seriously, infects even the gost

"ordinary" cituations: the relativistic concept of a certain shape, such
as a table, or of a certain temporal sequenee, such as my saying "yes"
will differ from the corresponding classical concept also. It is tnerefol
vain to expect that sufiiciently long derivations may eventually return
us to the older ideas.144 The consecuence classes of SR and'CM afe

rclated as in Fig. 2. A comparison of content, and a judgement of verisi-

nilitude cannét be made.

(143) For this point and further arguments cf. A. st, cdiington The Nath
mat ical Theory of Reldtivity Cambridge 1963, 33. the more general pro-

b of concepts and numbers has been treated by Hegel, Logik i, Das fias
(144) This takes care of an objection which rrofessor J.d.N. Wotkins

has raised on vaious occasions.

(145) For further details, especially concerning the concept of mass, ta
function of "bridge laws", or scorrespondence rules", and the two-langua
model cf. section iv of "Problems of fmpiricism', op. cit. It is clear
that, given the situation describd in the text, we cannot derive classi-
cal mechanics from relativity, not even apyroximately (for example, we
cannot derive the classical law of mass conservation from a correspondin
relativistic law). The possibility to connect the formulae of the twodi
ciplines in & manner that might satisfy a pure mathematician (or an inst
mentalist) is however not excluded.- For an analogovs. situation in the ¢
of quantum mechanics of. section 3 of "On A Recent Critique of Complemen
tarity", pPhilosophy of Science Dec. 1968. Cf. also section 2 of the same
article for more general considerations.
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" We now present the second and wost gopular objection against incommen-
surability. T.is objection procesds from the version of realism describe:
above. "A realist" we said "will want tb.give : unified account, both of
observable and of unpbservable matters, and he will use the most abstrac
terms of phatever theory he is contemplating for ais purpose". He will
uBe such terms in order to either give meaning to kbservation se.tences,
or elese to replace their customary interpretation (for example, he will
use the ideas of SR in order to replace the customary CM-interpretation
of everyday statements about shapes, tempo;ary sequences, and 0 on). AS

afainst this it is pointed out that theoreticul terms receive their ihte

:prqtation_by being conuected o¥Whtigr with a preexisting observation lan-

guage, or with another theory that has already been connected with such
am observation language aid that they are devoid of content without such
connexion, Thus Carnap assertsl46 that "there is no independent inter-
petation for Lo [the language in terms of which a certain theory, or a
certain world view is formulated]. The system T | the axioms of the theor
and the rules of derivation] is itself an uninterpreted poctulate -system
{Ite] terms obtain only an indirect and iﬂcomplete interpretation by

the facté#that some of them are connected by correspondence rules with
observational terms". Now, if theoretical terms nave no "indepmndent

interpretation” thea they cannot be used for correcting the interpreta-

(146) "The reyhodological Character of Theoretical Concepts" Minnesota
Studies in the Philosophy of Science Vol. i., H. Feigl and M. scriven

eds., Minneapolis 1956, 47.
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. tion of the observation statements which is the mmk one snd only source

of their meaning. 1t follows that realism as described by us is an

impossible doctrine.
popuw'
The guiding -dea behind this,ofection is tnat new and abstract langua-
ges cannot oe introduced in a virect way but must be first connected with

147

gk ARt AR

an slready existing (and presumably stable) observational idiom.

5.

This guiding idea is refuted at once by pointing to the way in which

children learn to speak and in which anthropologists and linguists learn
f - the unknown language of a newly discovered tribe.

'The-firdt example is instructive for other reasons also, for incommen-
.surability blaya an important role in the carly months of human develop-
148

ment. xs has been suggested by riaget and his schoul the chilc's per-

ceptiowm develops through various stages vefore it reaches its relatively

|
.
4

T

stable adult form. In one stage objecis seem to behave very much like

afterimagesl49 - and they are trmted as such: the child follows the ob-

P ey

s R

ject with his syes until it disappears and he dves not make the slightest
attempt to recover it,even if this would require but a minimal physical

(or intellectual) effort, an effort moreover, that is .lready within

wilid

the child's reach. There is not even a tendency to search — and this is

5
&
5

|
§
;
LA
W
&

quite appropriate, nconceptually" speaking. for jt would indeed be nonsen

sical to "look for" an afterimage. Its tcomcept" does not provide for

such an operdtion.

(147) An even more conservative.principle'is sometimes used when discus-—
sing the possibility of languages with a lo;ic different from our own:"ar
allegedly new possibility must be capable of being fitted into, or under-
_ stood in terms of, our present conceptual or linpuistic apparatus.” B.

% 3troud, "Conventionelism and the Indeterminacy of 'ranslations” uynthese
¥ ; 1968, 173.

: (148) As an example the reader is invited to cohsult J. Piaget The Constr
tion of Reality in the Child Basic Books 1954.

(149) Op. cit., 5ff.
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The arrival of the concept, and of the perceptual image of m~terial -
objécts changes the situation quite dramatically. There ocgurs a drastic
reorientation of behavioural patterns asd, so one may conjecture, of
thought. Afterimages, or things scmewhat like them still exist, but they
are now difficult to find and must be discovered by specizal meghods (the

earlier vigual world therefore literally disappears). Such metnods pro-

ceed from a new comceptual scheme (aiterimages occur in humans, not in

the .uter physical world, and are tied to them) and mnnot lead back
to the exact phenomena of the previous stage (these phenomena should
thorefore be called by a difterent name, such as "pseudo-afterimages”).

Neither afterimages, nor pseudo-afterimzges are given a special oosition

in'bhe new wxa world. rFor example, they are .ot treated as "gvidence'

on which the new notion of a material object is sup.osed to rest. 'lor can

they be used to explain this notion: af.erimages arise together with it

and are 2bsemt from the 1ind of those who do not yet regognise material
objects; and pseudoaftérimages disappear as so n as such reco, nition
takes place. 1t is to be admitted that every stage possesses a .ind of
observational "basis" to which one pays speci:l attention and from which
one received a multitude of suggestions. dowcver this oasis (i) changes
from stage to stage; and (ii) it is part of the conceptual apparatus
of a given stage, ggg'its one and only source of interpretation.
Considering developments such as tnese we may surpect theot the family
of céncepta centring upon "material object" and the family of conce)ts
centring upen "pseudoafterimage" are incommehsurbble in precisely the
sense that is at issue here. is it reasonable to cxpect that conceptual
(and perceptual) changes of tais «ind oc.ur in childhood only? Should we

welcome the fact - if it is a fact - that an adult is stuck with a stable
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perceptual world and an accompanying stable conceptuszl system : hicih he
can modify in many mays but whose general outlines have forever become
{ imnobilised? Oc is it not more realistic to assume that fundamental
changer, entailing i?commensurability, are still posuible aﬁd that thney
shpuld be encouraged lest we remain fomrer excluded from what might

be a higher stage of knowledge and of consclousness? (Cf. on this point

again what has been said in gection 1 imem especially about the role of

BPEET, TR T AT SRS TR TRE SRR L R TR LR

scientific and other revolutions in Me brin: ing about M such a2 hipgher
stage). Besides, the question of the mobility of the adult stage is at
any rate apm empirial question which must be attacked by research and
‘cennot be settled by methodological fiat. An attempi to break through
the boundaries ol a %iven conceptual system and to escape the reach of

daxatos)
"Popperian spectacles"L}s an essential part of such research (and should

50
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be an essenti#part of any interesting life).1

{150) FPor the conditign of resecarch formulated in the last sentence cf.
gection 8 of "Reply to Criticiem", 3pston Studies in tne Pnilocophy of
Sciemce Vol.if, R.S. Cohen and Marx #artofsky, eds., New York 1965. For
the role of observation cf. section 7 of the same article. ¥or the apzli
cation of riaget's work to physics and, more especially, to the theory o
relativity cf. the appendix of Zohm The S$pecial Theory of Relativity.
3ohm and schumacher have also carried out an analysis of the g¥fmewant
" informal structureswhich underlie our theories. une of the main results
of their work is that Bohr and Einstein argued from incommensurable
points of view. Seen in this way the case of Einstein, Podolsky, and
Rosen geggg& refute the Copenhagen Interpretation and it cannot be refut
by it either. The situation is, rather, that we have twp theories, one
permitting ue to formulate EPR, Eggkpther not providing-the machinery
necessary for such a formulation ‘& that we must find independent means
for deciding which one to adopt. For further comments on this problem
cf. section 9 of "On a Recent Critique of Complemengarity", loc. cit.
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Looking now at the second elcment of the refutation - anthropological

field work - we see that what is anatBema here (and for very good
reasons) is still a fundémental princijle for the contemporary re-
presentatives of the philosophy of the Vienna circle. Accoraing to
Carnap, Feigl, wagel, and others the terms of a theory receive their
interpretation, in an indirect fashion, by being related to a different
coneeptual system which is ei ther an older theory, or an observation
language.15l Older theories or observation languages are adopted not
because of their&theoretical excéllence (they cannot possibly be: the
oider theories are usually refuted). They are adopted because they are
"uped by a certain languaie communit& as a means of communication".152
IAccording.to this method the phrase "having much larger relativistic mas

than ..." is partially interpreted by first connecting it with some

prerelativistic terms (clagsical terms; commonsense terms) which are

"commonly underst.ood"147 (presumably as the result of previous teaching
in connexion with crude weighing methods). This is ev.-n worse than the

once gquite popular demand to clarify doubtful points by translating them

* into Latin. Por while Latin was chosen Mmmsemx because of its precision

and clarity and also because il was conceptually richer than the slowly

evolving vulgar idioms}szhe choice of an observation kanguage or of an

(151) For what follows cf. also the review of .agel's structure of cier
on pp 237-249 of the British Journal for the rhilosophy.of Science of

1966. _
(152) carnap, loc. cit., 40. Cf. also C.G. Hempel rhilosophy of i~tural

Science Prentice H,11l 1966, T4ff.

(153) It was for this reason that Leibniz regarded the German of his tic
and especially the German of the artisans as a perfect observation langt
while Latin, for him, was already too much contaminated by theoretical
notions. $ee his "Unvorgreifliche sedancken, betrefrend die Austtbung unc
Verbesserung der Deutschen Sprache', publighed in Wissenschaftliche uei-
hefte zur Zeitschrift des Allgemeinen veutscuen Sprachvereines erlin I¢

292ff.,
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older theory as a besis for interpretation is duecbsymer2faoty that they

are "antecedently understood", it is due to their popularity. 3esides,

if prerelativistic terms which are pretty far removed from r:-ality
(especially in view of the fact that they come from a1incorrect theory)
can be taught ostensively, for example, with the help of crude weighing

methods - and we must assume that they can be so taught, or the whole

" 8cheme coyﬂapses - then why should we not introduce the felativistic

S T A LM CYR Va1 I T

terms directly, and without assistance from the terms of rome other idiom"

Zinally, it is‘but plain commonsense that the teaching, or the learnin
of‘new and unknown languages must not be contaminated by external materic

. Lingists rémind ug that a perfect translation is never possible, -ven if
we are'prepared to use complex contexnal de'initions. This ié one of the

reagons for the importance of field work where new languages are learned

from scratch and for the rejection, as inadequate, of any account that

relies on (complete, or partial) translation. Yet just what is anathema
.C-

in linguists is taken for;gxanted by logical empiricism, a mythical

"observation language" replacing the &nglish of the translators. Let

us commence field work in this domain also, and let as study the lamguage

R I R D e N 2 S S TR A L R PRI L M

oif new theories not in tne definition factories of the double language

B
:
]

model, but in the company of those metaphysicians, theoreticians, play-
writes, courtesans who have constructed new world views! This finishes
our discussion of the guiding principle behind the second objection again

realism and the possibility of incommensurable theories.

Another point that is often made is that there exist crucial experi-

ments which refute one of two allegedly incommensurable theories and con-

firm the other (example: the liichelson-Morley experiment, the variation

P S A et

: "’v"
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- of the mass of elementary particples, the transversal Doppler efrfect
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refute CM and confirm $R). The answer to this problem is not dif icult
either: adopting the point of view of relativity we find that the
experiments which of course will now be described in relativistic terms,

using the relativistic notions of length, duration, speed, and so on154

are relevant to the theory and we shall also find that tuey cupport the
‘theory. Adopting CM (with, or without an aether) Qe again find that the
experimemts (which are now described in the very different terms of class:
cal phyeics, roughly in the manner in which Lorentz described them) are
relévant, but we also find tnat they undermine (the conjunction of clas-
~sical lilnxi electrodynamics and of) CM. why should it be mnecessary to
possess terminology that allows us to say that it is the same ‘e:periment
which confirms one theory and rerutes the other? But did we not ourselves
use such teraminology? Well, for one thing it should be easy, though some-
what laborious to express what was just said without asserting 1identity.
Secoaﬁly, the identifiéationvis of course not contrary to our thesis, for
we ere now not using the terms of either relativity, or of classical

bhysics, as is done in a test, but are referring to them and their relati

to the physical world. The language in which this discourse ié carried ou
can be classical, or relativistic, or ordinary. It is no good insisting
that scisntists act as if the situation were much less complicated. If
they act that way, tnen == they are either instrumentalists (see above)

or mistaken: many scientists are nowadays interested in formulae while we

are discussing interpretations, Lt 18 also possible that being well ac-

(154) For examples of such descriptions cf. the article of Synge referred
to in footnote 142.
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quainted with both CM and SR t..ey change back and forth between these

theories with such speed th-t they seem to remain within a single domain
of discourse. |

It iz also said that admitiing incommensurability into science we can
no longer decide whetler a new view c¢xplains what it is supposed to

explain, or whether ‘it :does not wander off into different fields.lS5

" For example, we would not know whether a newvly invented physical theory

i still dealing with problems of space and time or whether its author
has not by mistake made & biological assertion. Lut there is no need

to possess such knowledge. For once the fact of incomrensurability has

been admitted the question which underlies the objection does not arise

(conceptual progress often makes it impossible to ask certain -uestions
and to wxplain certain things; thus we can no longer ask for the absolut:
velocity of an object, at least as long as we take relativity seriasly).

Yot - is this not a serious loss for science?Not at all! Progress was

made by the very same "ﬁandering off into difierent fields" whose undeci:

dability now so greatly exercises the critic: Aristotle saw the world as
a super organism, as & biological entity while one es ential element of
the new science of Uescartes, Galileo, and of their followers in medi-

cine and in biology is its exclusively mechanistic outlook, Are such

developments to be forbidien? And if they are not - what, then, is left

of the comlaint?

A closely connectéd objection sterts from the notion of explanation,

redugtiony and emphazises that this notion presupposes continuity of

[155) Tnis objection was raised at a conference by Prof. loger Buck.
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| - concepts (other notions could be us:d for starting exactly the same

kind of argument). iiow, to take our above example, relativity is sup.osec
to explain the valid parts of classical pRysics, hence it cannot be
incommensurable with it! The roply is again obvious. As s*nattzer of fact

2 it is a triviality for anyone wno has only the slightest acquzintance

% _ with the Hegelian philosophy: why should the relativist be concerned

é with the fate of classical mechanics except as part of a historical

E ' ‘ exercise? There is only ¢one task we can legitimately demand of a theory

é and it iz that it should give us a correct account of the world i.e. of

B the tot-lity of facts as seen through its own concepts. What have the
principles ‘of explanation got to do with this demand? Is it not reasonab]

o)

to assume that a point of view such as the point of view of .lassical
4 mechan#cs that has been found wanting in various respects, that gets in

difficulty with its owgtacts (see above, on crucial experiments) and

<
must therefore be regarded as self inconsistent (another applixation of

Hegelian principles!) cannot have entirely adequate concepts, and is it

not equally reasonable to try replacing its concepts by those of a more

-promising consmology? Besides, why should the notion of explanation kx b

%

i
1

burdened by the demand for conceptual continuti ty? This notion has been

¥,

LN

found to be too narrow before (demand of derivability) and it had to be
widened so as to include partial and statistical connexions. Nothing
prevents us from widening it still further and to admit, say, "explana-
tioﬁ by aequivocation”.

Incommen: urable theoriés, then, cen be refuted by reference to their

own redpective kinds of experiemce i.e. by discovering the internal con-

oD

traditions from which they are sufiereing (in the absence of commensurab

|- FEEURSCR T S
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" alternatives these refutations are quite weak, however . Their

156)

content cannot be compared, kawsmxmx or xkxxx is it Jossible to make

a judgement of verigimilitude except within the confines of a particular

kxayx theory. :one of the methods which Pop,er (or Carnap, or Hempel, or
Nagel) want to use for rationalising science can be apjlied and the
one that can be applied, refutation, is greatly reduced in strength.

o
- What remains are aesthetic judgemendts, judgements of taste, and our

157

own subjective wishes, Does this mean that we are ending up in

§ subjectivism? That science has become arbitrary, that it has become an
elbment of the gener:1l relativism which so much exercises the conscience

g ‘,pf some ph{IOSOphers? Well, lep us see.,

% (14) The Choice Between Comprehensive Ideologies. To star: with it

L2
iy

seems to me thak an enterprise whose human character can be seen by all

is preferable to one that looks "objective", and impervious to human

1 : : s .
5@_ The sciences, after all, are our own creation,

actions and wiehea{

(156) For this point cf. section i of "Re,ly to Criticism", loc. cit., as
y@ll as the corresponding sections in "rroblems of Zmpiricism", loc. cit.
(157) That the choice between comprehen:ive tneories rests on our inter-

ests entirely and reveals the innermost character of the one who chooses

has been emphazised by richte in his "Erste Einleitung in die wissenschaf
lehre". Fichte discusses the op_ osition between ihdealism and materielism

{which he calls dogmatism). e points out tiat there are no facts ard no

congiderations of logic which can force us to adopt either the one or

the otner position. "... we are here faced" he says | Erste und sweite
5inleitung in die Wissenschaftslehre Felix i einer 1961, 19] "with an
absolutely first act that depends on the freedom of thought entirely.

It is therefore determined in an arbitrary manner _durch Willk#r] and,

as an arbitrary decision must have a reason nevertheless, by our incli-

nation and our interest. The final reason for the difterence between the

idealist and the dogmatist is therefore the diflerenchn their interests.

(158) We meet here once more the familiar problem of alienation: what is

the result of our own activity becomes separated from it, assupes an

existence of its own, the connexion with our intentions and our wiches
becomes.-more and more opaqme so that in the end we, instead of leading,
follow slavishly the dim outlines of our shadow whehuer this shadow mani-
fests itself objectively, in certain institutions, or subjectively, in

A
4
'."Ij
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including all the severe stendards they seem to impoée on us, It is

gdod to be constantly reminded of this fact. It is good to be constantly
reminded of the fact that science as we know it today is not inescapable

and that we may construct a world in which it plays no role whatever

LA NS ST e e

{such ayp world, I venture to suggest, would be more pleasant than the

world we live in today, both materially, and intellectually). what

3

5 . better reminder is there than the realization that the choice between
theories which are sufficiently general to provide us with u comprehensi
- world view and which are empirically disconneded m y become a matier of

taste” That the choice of our basic cosmology may become a matter of

taste?t?!

Secoddly, matters of taste are not completely beyond the reach of

H what some people are pleased to call their "intellectual honesty", or the
Q "scientific integrity" . [" ... Luther eliminates aumtmx external religiol
ness and turned religiousness into the inner essence of man ... he negate
the raving parish-priest outside the }ayman because he puts him into the
very -heart of the layman" Marx 'Wationaloekonomie und Philosophie" guoted
from Marx, die Fruehschriften ed. 5. Landshut Stutcgart 1953, 228]. In
the economic field the development is very clear: "In antiquity and in tt
Middle Ages exploitation was regarded as an obvious, indisputable, and
unchangeable fact by both sides, by the free as well as by the slaves,

by the feudal lords as well as by their bondsmen. It was precisely. beeaus
"of this knowledge on the parde of both parties tnat the class structure we
s0 xppuxamk transparent; and it was precisely because of the dominance of
agriculture that the exploitation of the lower classes could be seer in t
gstrict sense of the word. In the widdle Ages the serf worked, say, four
days and a half per week on hds own plot of land and one day and a half
on the land of his master. The place of work for himgelf was distinctly
separated from the place of serfdom ...Evem the language was clear - it
spoke of 'bondsmen’' | 'Leibeigene' i.e. those whose bodies are owned by
gomeone elsel, .:. of 'compulsory service' [ 'Fronarbeit'] and so on. Thus
the class dimtinctions could not only be geen, they could also be heard.
Lamguage did not conceal the class structure, it expressed it in all
desirable clarity. That was true in Aegypt, Greece, the European iiidole
Ages, in Asiatic as well as in Zuropean languages. It is no longer true «
2 our present epoch ..3 workers in early capitalism spent their whole
time in the factory. There was neither a spatial nor a temporal separa-

| tion between the period ghey worked for their own livelihood and the Ree
perdod they slaved for the capitalist. iYhis led to the phenomenon I¥Calle
...the 'speciology of repression'. 'he fact of exploitation was no longer
admitted and the repression was facilitated because exploktation could no
longer be geen." rritz Stemberg EBrinnerungen anl Bertolt Brecht Goettin-
gen 1963, 47ff. ECxactly the same development occurred between Galileo and
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 of argument. coems, for example, can be compared in gramwar, sound
structure, imagery, rythm, and can be evaluated on such a basis (cf.
Szra Pound on progress in poetrylsg’. Gven the iost elusive mood can be

analysed and should be analysed if the purpose is to present it in a man.c

i
4 A
i - that can either be enjoyed, or that increases the emotional (cognitive,

perceptual etc.) inventory of the reader. tvery poet ®ho is not completely
- irrational compares, improves, argues until he finds the correct formula-
tion of what he wants to say.lso would it not be marvellous if this free

anauentertainingnproceas played a role in the sci-nces also?

say, Laplace. 3cience ceased to be a varisble human instrument for explori
and changing the world and became & solid block of "knowledge", impervi-
-ous to human dreams, wishes, expectations. At the same time the scientists
themselves became more and more remote, "serioud, greedy for recognition
and incapable and unwilling to express themselves in'a way that could be
understood and enjoyed by all. Einstein and Bojr (snd Boltzmann before the
were notable exceptions, but they did not change the general trend. There
are only few physicists now who share the humour, the modesty, the sense

f persp:ctive, the philosophical interests of these extraordinary people
(all of them have taken over‘théif“@ﬁiéiéé;'but*have thorotghly ruined it)
and it is even worse in the philosophy of science. For some details cf,
my papers "Clas§ieval Empiricism”, loc. cit., as well as "On the Improvemer
of the Sciences and the Arts and the Possible Identity of the Two" Boston
Studies in the Philosophy of Science Vol. iii.

159} Popper has repeatedly asserted, both in his lectures, and in his
writings that while there is progress in the sciences there is nof progret
in the arts. He bases his assertion on the belief that the content of

. succeeding theories can be compared amd that a judgement of verisimilitude
can be made. The refutation of this belief eliminates an important difrer-
ence (and perhaps the only important difference) between science and the

o arts and makes it possible to speak of styles and preferences in the firs!

i and of progress in the second.

5 (160) Cf. B. Brecht, "Ueber das Zerpfluecken von Gedichten" Uber Lyrik

Suhrkamp 1964, 119. In my lectures on the tneory of kmwledge I ucually

sresent and discuss the thesis that finding a new theory for given facts
isVlike finding a new production for a yell known play.- For painting cf.

also E. Gombrich Ars and Illusion Washington 1964.

(161) "The picture of society which we construct we construct for the riwve

& engineers, for the gardemers ... and for the revolutionarkes. All of them

< we invite into our theatre, and we ask fhem not to forget their interat

s S entertainment when they are with us,’’ee we want to turn over the world

4 to tneir brains and hearts so that they may change it gecordaing to their

; wishes." Brecht, "Kleines Organon fuer das Theater" Schriften zum Theater

Prankfurt 1957, '139f’ rmy dalics,
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Finally, there are more pedestrian wzys of explaining the same
matter which wnay be somewhat less repulsive to the tender ears of s
professional philmopher of science. Wé may consider the length of deri-
vations leading from the principles of a theory to its observation

language, and we may also draw attention to the number of approximation

made in the course of the derivation (all derivations must be standardi
sed for this purpose so that unambiguous judgements of length can be
made. This standardization concerns the form of the derivution, it does

not concern the content). Smaller length and smaller number of appro-

ximations would seem to be preferable. It is not easy to see how this

- requirement can be made compatible with the demand for simplicity and

generaliﬁy which, 80 it seehs, would tend to increase both parameters.
However that may be - there ame many ways open to us once the fact of

incommensurability is understood, and taken seriously.

(15) Conclusion. The idea that science can and should be run according
to some fixed rules and ghat its rationality consists in the fact that

it agrees with such rules is both unrealistic and vicious. It is.gg-

e’ -
realistic as it takes too simplg a view of the talents of mmn and of

the circumstances which encourage, or cause, their development. It is

vicious as the attempt to enforce the rules will undoubtedly put

barriers to what we might have been,,will reduce our humanity by incree
sihg our professional gualifications. wé.cgn free ourselves from the id
and from the power it may possess over us (i) by a detailed study of th
work of revolutionaries such as Galileo, Marx, or Lemin; (ii) by some

acquaintance with the Hegelian philosophy; (iii) by remembering that
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- the existing sepration betweon the sciences and the arts is utterly |
artificial, that it is gt a side efrect of the idea of professionalism
one should eliminate, that a poem, or a play can be intelligent ;:;?Jl‘x
informative (Hochhuth; Brecht) and a scientific theory pleasant to be-
hold (Galileo). Andiwe can change science so that it agrees with our
wishes. SEsRRRxENERxBEmantyxturxrauxnBLREX AN BB FREXEFXSUFNXBETEHES
from a stern and demanding mistress into an attractive and yielding
courtesgn who tries to anticipate every wish of her lover. Uf course,
it is up to us to either choose a xxm dragon or a pussycat as our com-
'°°“ﬁ§;&. So iar mankind seems to have preferred the latter alternative:
-+ "The more ;olid, well defined, and splendid the edifice erected by
the underétanding, thekore restless the urge of life ... tolremove it~

y7.27 3
self from it into freedon."2 We must teke care that it does not iese

its ability to whessesrtpsbtarse, ~mole sud w chover o
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